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1. HAm héi quy téng thé va mau

Trong quan hé hodi quy , mdt bién phu thudc co
thé duoc giai thich bdi nhiéu bién doc 1ap

Néu chi nghién ctru mét bién phu thudc bi anh
hudng bo1 mot bién doc lap => MO hinh hdi
quy hal bién

Néu moi quan hé giira hai bién nay la tuyén
tinh => MO hinh hai quy tuyén tinh hai bién
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A =

1. HAm h6i quy téng thé va mau

o Tuyén tinh trong hoi quy

QM@ hinh hoi quy tuyén tinh d6i véi tham so
Y =a+ bx
Y =a+ bx?
Y =a+ b(1/x)

QM0 hinh hoi quy tuyén tinh d6i véi bién so
Y =a + bx
Y=a2 +bx
Y =a + b3x

EITuyen tinh ciia cac mo hinh hoi quy la tuyen tinh
dua vao tham so, khéng dua vao bién so
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1.1. Ham héi quy tong thé (PRF)

e Mbi lién hé gilra bién phu thudc va bién
giai thich dya trén s6 liéu da biét cua toan
bo tong theé.

Y =+ X +U,

Trong do
Y : Bién phu thudc,Y:: Gia tri cu thé ctia bién phu thudc
X : Bién doc lap, X; : Gia tri cu thé cta bién ddc lap
U; : Sal s6 ngau nhién tng véi quan sat thur |.
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1.1. Ham héi quy tong thé (PRF)
Yi =+ X +U,

Trong do
B1,B, 1a cac tham s6 ciia mo hinh véi ¥ nghia

B, : Tung do ctia ham hoi quy tong thé (intercept
coefficient), la gia tri trung binh cta bién phu thudc Y
khi bién ddc 1ap nhan gia tri bang 0

B, : HE s6 goc ctia ham hoi quy (slope coefficient), phan
anh @6 doc cuaa ham hoi quy tong thé , la luong thay doi
trung binh caa Y khi X thay déi 1 don vi
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A =

11. HAm hoi quy tong thé

Tiéu dung Y (trieu dong/thang )

7

6

oY =1+ BXi+ ul

0 1 2 3 4 5 6 / 8
Thu nhép X (triéu dong/thang)
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1.2. HAm hoi quy mau
Sample Regression Function (SRF)

e Trong thuc té rat kho nghién ctru trén tong
thé nén thong thuong ngudi ta nghién ciu
xay dung ham hoi quy trén mot mau =>
Goi 1a ham hoi quy mau

e Biéu dién moi quan hé giira bién phu thudc
vo1 bién doc lap dua trén gia tri trung binh
cua tong thé hay gia tri da biét cia mau
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1.2. HAm hoi quy mau
Sample Regression Function (SRF)

Yi :,élJﬁ[}zxi +6

Trong do

Tung do goc ctia ham hoi quy mau, 1a udc luong
diém cua P,

,gz D6 doc cia ham hoi quy mau, 13 uée luong diém
cua 3,

e Sal s0 ngau nhién, la uéc luong diém cta U,
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1.2. HAm hoi quy mau
Sample Regression Function (SRF)

Yi ::éf",ézxi + €

Néu bo qua sai s6 ngau nhién ¢;, thi gia tr1 thuc te Y; sé
tro thanh gia tr1 wdc lugng Y
I

Yi =D+ DX,
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2. Phuong phap binh phuong bé nhat

(OLS-Ordinary Least Square)
2.1. Uédc lwong cac tham so ciia mod hinh

Sai s6 ei:Yi—YAizYi—,él—,éZX

Tim f,5, sao cho tong binh phuong sai b la

nho nhat :

Tic la Ze —Z(Y ,51 ,52 )—>min
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ti; = due to residual
Y,

¥
- i

(V;—V ) = total +

-

-r""'""Ff

- (3 —1) = due to regression
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2.1. Uéc lwgng cac tham so ciia md hinh

Giai bai toan cuc tri ham hai bién, ta duogc

Véi X Z X la gia tri trung binh cua X

1a gia tr1 trung binh cua Y
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2.1. Uéc lwgng cac tham so ciia md hinh

Vi du: Quan sét vé thu nhap (X — triéu dong/nam) va chi
tieu (Y — triéu dong/nam) cia 10 nguoi, ta duoc cac so
11éu sau :

X, 31 50 47 45 39 50 35 40 45 50

Y, 29 42 38 30 29 41 23 30 42 48

Ve N

Xay dung ham hoi quy mau Y, = ,él Jrléz)(i
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- Ham hoi quy mau
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2.2. Céac gia thiét cia mo hinh

Gida thiét 1 : Cac gia tri X; cho trudc va khéng ngau nhién

Gida thiét 2 : Céc sai s6 U, la dai lugng ngau nhién cé gia
tri trung binh bang 0
Gida thiét 3 : Céc sai s6 U, la dai lugng ngau nhién cé

phuong sai k
Gid thiét 4

<

Gid thiéts :

Khi cac gia t

<

nng thay doi

nONg co su tuong quan gitra cac U,
n0Ng CO su tuong quan gitra U; va X

hiet ndy duoc dam bao thi cac udce lugng

tinh dugc bang phuong phap OLS 14 cac udc lugng tot
nhat va hiéu qua nhat caa ham hoi quy tong thé

Ta noi, udc lugng OLS la wéc luvong BLUE (Best Linear
Unbias Estimator)
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3. Hé s6 xac dinh ctia mo hinh
Y
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3. Hé s6 xac dinh ctia mo hinh
Dung dé do murc do phl hop cia ham hoi qui

Tong binh phwong toan phan

Total Sum of Squares-TSS

Tong binh phuong tat ca cac sai léch gitta gia tri thuc té cua
Y véi gia tri trung binh cua no.

1TSS =
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3. Hé s6 xac dinh ctia mo hinh

Tong binh phwong héi quy

Explained Sum of Squares-ESS

Tong binh phuong tat ca cac sai léch gitta gia tri ctia Y
duogc tinh theo mo hinh v gia tr1 trung binh cua no.

ESS =
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3. Hé s6 xac dinh ctia mo hinh

Tong binh phwong phan dw

Residual Sum of Squares-RSS

Tong binh phuong tat ca cac sai léch gitra gia tri
thuc té€ vai gid tri Iy thuyét theo mo hinh cua Y.

RSS =
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3. Hé s6 xac dinh ctia mo hinh

TSS = ESS + RSS

Hé sb xac dinh R 2

0<R?<1
R2=1":

*R?=0 :
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- Vidu: véi s6 liéu da cho & vi du trude, hdy tinh
- s0 xac dinh cia mo hinh
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4. Hé s6 twong quan (r)

Hé s6 twong quan (r): do luong mic d6 chit ché
cua guan hé tuyén tinh gitra 2 dai luong X va Y.
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4. Hé s6 twong quan (r)

Tinh chat ciia hé sé twong quan
1. Mién gi4 tri ctia r: 1 <r>1
Ir|->1: X vaY co quan hé tuyén tinh cang
chat ché
2. 1 O tinh chat d6i xing: ryy = ryy
3. Néu X, Y doc lap thi r = 0. biéu nguoc lai khong
ding
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5. Phuong sai va sai so chuan ciia [, [

a. Phwong sal

DRSS Nl
Var(f) = ) T L S o

2 ~2
O

var(B,) = 0% = __~ =
(182) Bo inz_nx2 ZXiZ_nx2
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5. Phuong sai va sai so chuan ciia [, [

b. Sai sé chudn

se(f,) =,/ se(3,) =0
Trong do: o2 = Var(U))

Khi d6 62 dugc goi 1a phuong sai cta tong thé, rat kho
tinh dugc nén thuong dugc udc lwgng bang phuong sal

m‘?lu ~
el > (Y,-Y)* RSS
n—2 n—2 n—2

~2
O =
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14
A

6. Khoang tin cay cta cac hé so hdi quy

a. Khoang tin cay cua p,

Khoang tin cay cua 3, vdi do tin cdy 1-a la

Vo1 € c0 duogc khi tra bang t-Student véi bac tu do (n-2),
2
murc Y nghia o/2
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1.4
A

6. Khoang tin cay cta cac hé so hoi quy

b. Khodng tin cdy ciia f,

Khoang tin cay cua 3, vdi do tin cay 1-a la

Vi L a €0 duoc khi tra bang t-Student vai bac tu do (n-2),
muc )'lznghia o/2

ongThanCong.com https://fb.com/tailieudientucntt
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Vi du ap dung

Tir s6 liéu trudce, hdy tinh khoang tin cay cua
cac hé so hoi quy va cho biét Yy nghia cua
chdng véi do tin cay 95%
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7. Kiém dinh gia thiét vé hé s6 hoi quy

a. Kiém dinh gid thiét vé 3,

Hy: By= B,
Hl: [327é Bo

V61 do tin cay 1a 1-a

Cach 1: Phuong phap khodang tin cdy

Buoc 1:Lap khoang tin cay cua f3,
Buéc 2:Néu B, thudc khoang tin cay thi chap nhan H,,.
Néu B, khong thudc khoang tin cy thi bac bé H,
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7. Kiém dinh gia thiét vé hé s6 hoi quy
a. Kiém dinh gid thiét vé 3,

Céach 2: Phuwong phap gia tri téi han (kiém dinh t)

t = 182 _AIBO
se(f,)
Budc 2 : tra bang t-Student vdi bac ty do (n-2) tim t_,
Buoc 3 :
Néu -t ,<t<t_,:chap nhan gia thiét H,
Néu t < -t , hodc t >t , : bac bo gia thiét H

Budc 1 : tinh gi4 tr1 to1 han
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7. Kiém dinh gia thiét vé hé s6 hoi quy
a. Kiém dinh gid thiét vé 3,
Cach 3: Phurong phap p-value
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7. Kiém dinh gia thiét vé hé s6 hoi quy
b. Kiém dinh gid thiét vé B

Ho:B1= By
Hl:Bl7é Bo

Tuong tu kiém dinh gia thiét vé B, nhung gia tri
to1 han luc nay la

t = 161 _,(Bo
se(4,)

V61 do tin cay 1a 1-a



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Vi du ap dung

Tu so lieu da cho cua vi du trude , yeéu cau kiem

dinh cac gia thiét sau
a) H,B,=0 Vi do tin cav |2

61 do tin cay la 99%
H,:B,# 0 | 7

b)  HoBi=0 i 46 tin cay 13 99%
H,;:B;#0 ' & '
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o Két qua vi du 4p dung
 a. Kiém dinh gid thiét B,
- Céch 1: Khoang tin cdy cua B, v6i d0 tin cay 1-o la
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o Két qua vi du 4p dung
 a. Kiém dinh gid thiét B,
- Céch 2: Khoang tin cdy cua B, v6i d0 tin cay 1-o la
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Két qua Vi du ap dung
 a. Kiém dinh gid thiét B,
- Cach 3: Xé4c dinh P Value
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Két qua vi du ap dung
b. Kiém dinh gid thiet B,
Cach 1: Khoang tin cay cua ; vo1 do tin cay |

,\ A )
b _tg xse(f,); P+ tg x se([,)
2 2 J

-a la
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o Két qua vi du 4p dung
b. Kiém dinh gid thiét p,
- Céch 2: Khodng tin cdy cua B; v6i do tin cdy 1-o la



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Két qua Vi du ap dung
b Kiém dinh gid thiét B,
- Cach 3: Xé4c dinh P Value
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8. Kiém dinh sw phU hop ciia md hinh

Kiém dinh gia thiét
D2 —
HoR*=0" i do tin cay 12 1- o
H:R?#£0
Phuong phdp kiém dinh F

2 —
Bugc1: tinh  F = R(n 22)
L-R*)

Budc 2 : Tra bang tim F(1,n-2), mrc y nghia la o

Bué6e 3 : Néu F>F(1,n-2) , bac bé H,
Neéu F<F(1,n-2), chap nhan H,
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: Vi du ap dung

- Tu so liéu da cho cua vi du trudce , yéu cau kiém dinh st
phu hgp cua mo hinh
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9. Duw bao
Cho truoc gia tri X = X,, hdy du bao gia tri
trung binh va gia tri ca biét cia Y vo1 muac Y
nghia o hay do tin cay 1 - a.
Y, =01+ [, X,
* Dw bao diAém o
Yo = L1+ [ X,
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9. Dw bao

Dw bao gia tri trung binh:
Khoang tin cay cua Y, vdi do tin cay (1-a) la

SEe X)
. 2 _ n2
var 9y =00 L sz—n

se(Y ) =

Y, -t xse(Y,);Y,+t xse(Y,)

2 2
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Vi du ap dung

T s6 liéu da cho cua vi du trude , yeu cau du bao khoang
gia tr1 cua Y khi X, = 60 (triéu dong/nam) vo1 do tin cay
95%

Y, =—5,4517 +0,9549 X

* Dw bao diéem
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10. Doi don vi cua bién

Trong ham hoi quy hai bién, néu don vi tinh ctia X va Y
thay doi => ap dung cong thirc doi don vi

> Ham hoi quy theo don vi cii;

Y, = [+ o X,

> Ham hoi quy theo don vi méi:

Yi = /[ Lo X,
Trong do: Khi do: N &
Y, :k1Yi L. =K Ly

Xi*:kzxi ﬁz*:kzﬁz

ongThanCong.com https://fb.com/tailieudientucntt
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10. Déi dom vi cia bién

> Ham Y (triéu d/thang) = 5 + 7X (tan)
> Tinh theo (triéu d/thang) va (Kg)
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11. Mié rong md hinh hdi quy 2 bién
11.1. Hoi quy qua goc toa dd

MO hinh:
PRF: _
Yi o IBZ X ( U i
SRF: Yi =X +§
Véi any_ X. va ~ 5 2
~ : o var =0, =
,82 _ |:r% (182) s Z Xi2

> x;
=1

6% duogc udce luong bing

Ze RSS

2n2

s.//fb.com/tailieudientuc
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11. Mié rong md hinh hdi quy 2 bién
11.1. Hoi quy qua goc toa dd
Luu y:

> R2co thé am d6i vai mé hinh nay, nén khéng ding R2
ma thay boi R% ;

R 2 _ Ex¥)”
tho XIx/“Yv:”

> Khong thé so sanh R? v&i R2,,

» Thuong ngudi ta dung mo hinh co6 tung do goc, trir khi
c6 mot thue nghiém can phai dung mo hinh qua goc toa
do
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11.2. Mo hinh tuyén tinh logarit
M6 hinh log-log, log kép hay #uyén tinh log

<*M6 hinh hdi quy ma Y, = B,X e
DPuoc biéu dién duéi dang sau:

InY. =In g, + £, In X. +U.

Mo hinh khong tuyén tinh theo tham s6 va bién s6

,Bl*zlnﬂl Yi*:/gl*_I_IBZX'*_I_Ui

Y*i — |nYi > Y nghia cua hé SO B,: khi X

. thay doi 1% thi Y thay doi

XI — In )(i p>%. (Pay chinh la hé so co gian
cua Y doi voi X)

https://fb.com/tailieudientucntt
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11.3. Mo hinh log-lin

M6 hinh ban logarit nghia 14 chi c6 mot bién thé hién dudi
dang logarit:

mn¥=4+060X+U

> Y nghia ciia h¢ sé B,: khi X thay doi 1 don
vi thi Y thay déi 100.5,%.

> Ung dung: Nghién ctru khao sat toc do ting
truéng (gidm stt) cua cac bién so kinh té vi
mo nhu GDP, dan s6, lao dong, nang suat.
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11.4. Mo hinh lin-log

M6 hinh ban logarit nghia 14 chi c6 mot bién thé hién dudi
dang logarit:

Y¥=0+05hX. +U,.

> Y nghia ciia hé sé f,: khi X thay d6i 1% thi Y
thay doi 3, /100 don vi.

> Ung dung: Nghién ctru khao sat mét s6 quan
hé: lvong cung tién anh hudéng téi GNP, dién
tich trong trot tac dong téi san luqng cay
tr}?ng, dign tich cdn nha tac dong toi gia
nha,...
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11.4. Mo hinh nghich dae

1
Y, =00 + /5 } +u,
> Ung dung:

> Quan hé gilra chi phi san xuat c6 dinh trung binh va
san luong

> Quan hé gitra ty 1¢ thay doi tién luong va ty 1€ that
nghiép (duong cong Philips)

> Duong chi tiéu Engel biéu dién moi quan hé gifra chi
tiéu cua nguoi tiéu dung cho moét loai hang hoéa véi

tong chi tiéu hay thu nhap cua ngudi dé

ongThanCong.com https://fb.com/tailieudientucntt
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Bai tap

Bai 1: quan sat sy bién dong cua nhu cau gao Y (t/thang)
vao don gia X (1000d/kg). Hay 1ap md hinh hdi quy mau
biéu dién moi phu thudc vé nhu cau vao don gia gao

Stt X Yi
1 1 10
2 4 6
3 2 9
4 S S
S S 4
6 7 2

sum 24 36
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Bai tap

Bai 2: Vi so6 liéu va két qua o Bai 1

a. Tim khoang tin cay cua 1, B2 vé1 a=0,05

b. Hay x¢ét xem nhu cau cua loai hang trén co phu thudc
vao don gia cua no khong vor a=0,05.

c. Hiy du bao nhu cau trung binh va nhu cau ca biét cua
loai hang trén khi don gia & muc 6.000 dong/kg véi
do tin cay 95%.
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Bai tap
Bai 3: Vi so liu thong ké vé 2 bién X va Y nhu sau

Yi 4 6 7 9 10 11 13 15 16 19

Xi 50 42 41 40 36 36 32 31 27 25

Tim ham hoi quy tuyén tinh mau ctia Y theo X

. Tinh d6 léch chuan cta hé s6 goc

Tinh hé s6 x4c dinh

. Kiém dinh sy phu hop ctia mé hinh (B, B,, 82) véi
muc y nghia 1%

¢. Xac dinh udc luong khoang cua E(X/Y=12) vo1 do tin

cly 95%

QPU‘ED

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Bai tap
Bai 4: Vi s6 liéu thong ké vé 2 bién X va Y nhu sau

Yi 23 195 24 21 25 22 265 231 25 28 295 26

Xi 3 2 4 2 5 4 7 6 9 8 10 8

V61Y 1a thu nhap (tr d/nam), X 1a tham nién (nam)

a. Tim ham hoi quy tuyén tinh mau cua Y theo X va phat
biéu ¥ nghia cac hé so hoi quy

b. Tinh hé s6 tuwong quan tuyén tinh r va danh gia muc
d6 phu thudc tuong quan tuyén tinh

c. Du bao thu nhap trung binh mot nguo1 ¢6 tham nién la
6 nam vo1 do tin cay 95%
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