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Hinh 2.1: Phan phdi gia thiét vé chidu cao theo do tudi

I.  Banchétcia phan tich héi quy:

1. Khainiém:
Phan tich hoi quy 1a nghién ctru sy phuy thudc
clia mot bién (bién phy thudc) vao mot hay
nhiéu bién khac (cac bién giai thich) dé wéc
lwgng hay dy doan gla tri trung binh cua bién
phu thudc trén co s céac gia tri biét trudc cla
céac bién giai thich.

Vidu:
1- Quan hé gitra chleu cao cua hoc sinh nam
tinh theo nhirng dé tudi cb dinh

2- Sy phu thudc cua chi tiéu cho tiéu dung vao thu nhap
thue té

3- Ty lé thay déi tién lwong trong mébi quan hé vai ty lé
that nghiép

ty o thay doi ien luong
k
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Hinh 2.2: Budng cong Phillips gia thiét




4- Mtrc lam phat va t}’/ |& thu nhap ngudi
dan gilr dwdi dang tien mat

ty e thu nhap dusi dang tien k)

1y le lam phat

Hinh 2.3: Lugng tién dugc giif trong quan hé vdi lam phat

5- Giam doc tiép thi cia mot cong ty muon biét
mtrc cau doi vai san pham cua congty co quan
hé nhuw thé nao v&i chi phi quang cao.

6- M6t nha néng hoc quan tam t&i viéc nghién
ctru sy phu thude clia san lwgng lia vao nhiét
dé, lwgng mwa, nang, phan bon...

=Ky hiéu:

Y — Bién phu thudc (bién duoc giai thich)

X — Bién giai thich (bién doc 1ap)

2. Cac mbi quan hé trong phan tich héi quy

a. Quan hé th(?ng ké vé’quan hé ham so: . )

- Quan hé thong ké thé hién & sw phu thudc thong ké cla bién phu
thudc vao cac bien giai thich. . )
Bién phu thudc la dai lwgng ngau nhién c6 phan phdi xac suat
Céc bién giai thich c6 gia tri biét trudc )

Ung v&i méi gia tri cda bién gii thich c6 thé co nhiéu gia tri khac
nhau cla bién gidi thich

Quan hé ham sé: i

Céacbién khong phai la ngau nhién ]

'ng v&i méi gia tri cla bién giai thich c6 mét gia tri clia bién phu
thudc

Phan tich hdi quy khéng nghién ctru cac quan hé ham sb

du:

Sw phu thudc clia ndng suét lta vao nhiét do, lweng mua, lvong
phan bén ... 1a mét quan hé thong ké

Tinh chu vi hinh vudng bang 4 1an chiéu daiy = 4x la quan hé
ham s6

Ly

sUu vy

b. H&iquy va quan hé nhan qua:
Phan tich hoi quy nghién ctru quan hé phu
thudc cua Y vao X

=> Khdng doi hai gitra Y va X phai cé quan hé 2
chieu (nhan qua)

c. Hoiquy vatwong quan: )

= Phéantich twong quan do mirc dd két hop
tuyén tinh gitra hai bién »

* Phantich hoi quy wéc lwgng, dw bao mot bien
trénco s& gia tri qé cho cua cac bién khac

= Trongphan tich hoi quy, khac vai twong quan,
cac bién khéng co tinh doi xirng




3. Ngubn sb liéu cho phan tich hdi quy

3.1. Cacloai sé liéu:
Gom: S6 liéu theo thoi gian (chubi TG), s6 liéu
chéovaso liéu hon hop

= S0 ligu theo TG: la cac s0 ligu duoc thu thap
trong mét th&i ky nhat dinh

= S liéu chéo: 1a cac s liéu dugc thu thap tai
moét thoi diém, thdi ky & nhieu dia phwong, don
vi khac nhau.

= S6 liéu hdn hop theo thoi gian va khéng gian

Il. Cac khai niém co ban trong hdi quy don

1. Hamhéiquy téng thé:
Vidu 2: Nghién ctru sy phu thudéc cta Y — chi
tiéu tiéu dung hang tuan va X — thu nhap kha
dung hang tuan cta cac gia dinh & mét dia
phuwong cé 60 gia dinh.

4.2.Ngudn sb lieu:

= Do cac co quan nha nudc, tb chirc qudc té, cong ty hodc ca nhan
thu thap

= Gdm cac sb lieu thuc nghiém hodc phi thwe nghiém

4.3. Nhwoc diém cia sb liéu:

= Hau hét sb liéu trong khoa hoc xa hdi la cac sé liéu phi thwe nghiém

= Cacsb liéu thwc nghiém co thé c6 sai s6 trong phép do

. I'I'rorr:g didutra co6 thé khong nhan duoc cau tra 1&i hodic khong tra
0i hét

= Cacmau diéu tra cd c& mau khac nhau nén kho khan trong so sanh
két qua cac cudc diéu tra

= Cacsb lidu kinh t& thwong & mire tbng hop cao khdng cho phép di
sau vao cac don vi nhd

= Sbliéu bi mat quéc gia kho tiép can

Mdrc 80 100 120 140 160 180 200 220 240 260
TN

60 70 84 93 107 115 136 137 145 152

Cac

chi

tiéu 75 85 98 108 118 135 145 157 175 180

88 113 125 140 160 189 185

115 162 191

Téng | 325 462 445 707 678 750 685 | 1043 | 966 1211

B 65 7 89 101 113 125 137 149 161 173

Bang 2.1. Vi du v& thu nhap va chi tiéu ctia 60 hod gia dinh




E Hinh 2.4
200

chi tieu

o 100 200 300

thu nhap

=Trung binh c6é diéu kién clia mrc chitiéu trong tudn nam trén dwéng théng
c6 heé s6 goc duong: E(Y/Xi) = YY;P(Y = Yj/X =X)

= E(Y/Xi) 1a métham ctia X: E(Y/Xi) = f(Xi): Ham hdi quy tng thé PRF

[ A—

CM: X, = X, + 1. Khi d6: E(Y/X) = By + BoX;
=B + [‘%2 (Xi+1) =B+ }32 Xi +B2 = E(Y/X)+B>
="“Tuyén tinh” dwoc hiéu theo hai nghia:
Tuyén tinh dbi v&itham sb: E(Y/X)=B1+B,X?;
Tuyén tinh d6i vaibién: E(Y/X,)=p,+B, X,
Ham hoi quy tuyén tinh duoc hiéu Ia tuyén tinh doi
v@icac tham so

[ A—

—Ham PRF cho biét gia tri trung binh cla Y khi
bi(f:-n X nhan mét gia tri nhat ‘!nh .

=Pé xac dinh dang cla ham héi quy tbng thé
ngudi ta dwa vao do thi bieu dién bién thién két
hop v&i phan tich ban chat cta van de nghién
cuu

=Néu PRF c6 dang tuyén tinh: g /x,)=4+4,x,
B, la hé so ty do, cho biét gia tri trung binh cta
Y'khi X bang 0 ]
B,la hé so goc, cho biét gia tri trung binh cua
bien Y sé thay doi bao nhiéu don vi khi X tang
mot don vi

2. Sai sb6 ngau nhién:

= U,=Y, - E(Y/X) hay Y, = E(YIX) + U,
U, la dai lwgng ngau nhién va duoc goi la sai s
ngau nhién.

= U, t6n tai vi cac ly do sau:
U, dwoc st dung nhw yéu té dai dién cho tat ca
cac bién giai thich khong dwgc dwa vao mé hinh

- Céc bién khong biét ré

- Céc bién khoéng c6 sé liéu

- Cacbién c6 anh hwéng rat nhod

- Céc bién khéng duoc dwa vao vily do mudn cé
m&t md hinh don gian nhat co thé




[ A—

3. Ham héi quy mau:

Ham hdi quy dwoc xay dwng trén co s& mot mau dwoc goi 1a ham hdi quy
mau SRF
Baéng 2.3. Méu thir nhét

Y 70 65 90 95 110 115 120 140 155 150

X 80 100 120 140 160 180 200 220 240 260

Bang 2.4. Mau thir hai
Y 55 88 20 80 118 120 145 157

X 80 100 120 140 160 180 200 220

=Tl hai m&u xay dung dwoc hai ham hdi quy mau la SRF1 va SRF2
=Ham hdi quy mAu tuyén tinh c6 dang: Y; = i + B, X;

=Dang ngau nhién: Y, = 3 + B,X, +e =Y, +&

Uéc lwong va kiém dinh gia thiét trong hoi quy
don
Phwong phap binh phwong nhd nhat OLS
Gia str c6 mau gbm n cap quan sat (Y;, X)), i=
1..n.
Cantim ham vy - 3 + 3,x, sao cho cang sat vi
gia tri thuc cang tot

= Tkcla: e =Y,-Y =Y,— 4 —,X, min

= Do e; c6 thé dwong hodc &m nén ta lay téng binh

phwong cla e; dat min: 3¢ = (v~ 4,— 4,X,)? min




n

Do, X; da biét nén 3« -3«.-4-4xjla hamclia 4.5,
=>Taco: f(4.p,)= Zw fi= f.X2)" min

“l}1+l}zzxi :zYi
i1 i1

o fgﬁZ):ZZ(Yi ~Bi-BoX; )(-1)=0
1
=

%:22“ —l}rﬁzxi )(_Xi )=0 l}lzxi+ﬁz ZXiZZZYi X
2 i1 i1 i1 i1
STXY, —nXY
=>p=————h=Y-BX
Xi2_ ()?)2
2x > %

X =X-X;y,=Y,-Y = B,

Il
i [\j

2. Céc gia thiét ctia mé hinh hdi quy tuyén tinh
Chét lwong clia cac wéc lwgng phu thudc:

- Dang ham ctia mé hinh dwgc Iwa chon

- Phuthudc vao cac X; va U,

- Phu thudc vao kich thwéc mau

= Cac gia thiét lién quan dén X; va U, gém:

= GT1:Biéngiai thich la phi ngau nhién

= GT2:Ky vong cla yéu td ngau nhién U, béng 0, tirc la:
E(U/X) =

= GT3:Céc U cé phwong sai bdng nhau: Var(U/X,) =
Var(U/X)) = 02

= GT4: Khong c6 sy twong quan gitka cac U;: Cov(U,U)=0

= GT5:U;va X; khdng twong quan véi nhau: Cov(U,,X) 0

= Dinh |¥ Gauss-Markov: V&i cgc gid thiét 1-5 cac woc lwong
OLSa cac wéc lwgng tuyen tinh, khong chéchva co
phwong sai nhé nhét.

Vidu 2: Bang sau cho 6 liéu v& mirc chi tiéu tiéu dung (Y-USD/tu&n)
va thu nhap hang tuan (X-USD/tuan) ctia 10 gia dinh. Hay woc
lwgng ham hoi quy tuyén tinh cla Y theo X.

Yi 70 | 65 | 90 | 95 | 110 | 115 | 120 | 140 | 155 | 150
Xi 80 | 100 | 120 | 140 | 160 | 180 [ 200 | 220 | 240 | 260

DY, =1110; )" X; =1700; Y X =322000; Y_ X,Y; = 205500

Y =1110/10=11% X =1700/10=170

Y, X, —nXY
. 2NX 205500 -10x170x111
=B = = >~ =0,5091
B 322000—10x(170)
> XZ2-n(X)?

B, =1111-0,5091x170 = 24,4545
=V, = 24,4545+ 0,5091X,

3. Phuwong sai va sai sb chudn cla cac wéc lwgng
Cac wéc lwong hé sb tw do va hé sb géc 13 dai lwong
ngau nhién, véi cac mau khac nhau ta cé céac gia tri wéc
lwgng khac nhau.

SX;

var(ﬁl): GZ;Se(ﬁl)Z var(ﬁl);
ny x
. 2 . =
var(f,) = ) =yvar(5,)
Trong d6: o =var(U,) va duwgc wéc lwong bang: 6% = %l_ez




4.Hé sbxac dinh va hé sb twong quan
TSS 14 tdng binh phwong cla tt ca cac sai léch gita Y, 5

V@i gia tri trung binh n n 2 _
SO 155 -3y = 3 (1 -¥) =X n(7)
i=1 , =l
ESS la téng binh phwong cua tat ca céc sai léch gitra
gia tri cda bién Y tinh theo ham ho6i quy mau véi gia tri

trung binh n o, _2 o .. n
ESS=Y(Vi-V) =29/ =Y %
RSS Ia tdng binh phwong ,c'ﬁla tAt ca cAC sai léch gitra

cac gia tri quan sat cla bién Y va cac gia tri nhan dwoc
cla né tr ham héi quy mau

2

Rsszzefzz(vi-vi) 0 X; X
TSS = ESS +RSS Hinh 2.6
= Hé sb xac dinh: R2 = ESS/TSS => do mrc d6 phil hop clia ham hbi E e s N A Y ey ey
quy => 2 a5 oy L
[nyi] EER S5
R? = - 9F 5
x b d x
. 0<RZ<1 [Z)ﬁzj[z‘,)’izj (a) (b) <)
=>Néu tat ca cac gia trj quan sat clia Y nam trén SRF thi RSS =0, ESS h ”“ e L SR I ‘fﬁ-":(' AsiRometan
=TSS va R? = 1(ham hdi quy rat phi hop) LT SRS DBt
=>Néu ham hdi quy kém phu hop thi RSS cang Ién va R? tién tai 0 SEtekEE
= Vd2: TY2 = 132100, TSS = 132100 — 10.(111)? = 8890, ESS = - x =
(0,509091)2.33000 = 8552,73 => R? = 8552,73/8890 = 0,9621 ix S
= Hé sb twong quan: do mirc dd chat ché ctia quan hé tuyén tinh gitra e
Xva Y: e D
inyi Z(Xi_x)(Yi =) !_ Eriati A
r= = ;T =+VJR? e <
.. = Hinh 2.7
[2#)(20) [e-rso-e




[ A—

5. Khoang tin cay cua B, B, va o2

5.1. M6t s6 khai niém:

= Uéclwong diém cé thé khdng phai la gia tri thue

=>xay dwng mét khoang xung quan gia tri woc
lwong diém: p(B,-z<p,<p,+¢)=1-a

= Khoang (4, -¢;5, +g): khoang ngau nhién; 1 — a:
hé so tin cay; a (0 <a < 1): m&c y nghia, €: d
chinh xac cta wéc lvgng.
B,—¢ :gi6i han dwéi; j,+¢:gidi han trén

[ A—

» Thaytvao: p(-t ,(n-2)< P. b, <t ,(n-2)=1-«a
se(4,)
= P(B,~t,:5(B,) < B, < B, +1,,58(B,) | =1-a
« V6&ihé sb tin cay 1 — a, khoang tin cay cua B, la:
(B —t,125(B,); B, +1,,58(5,))
5.3. Khoang tin cay cua B,

* Tuongtw: = P(4 —t,,5e(B) < B < B +1,,,58(8) ) =1«
» Khoangtin cay cua B, la:

(ﬂl _talzse(ﬁ1); B1 +talzse(ﬁ1))

[ A—

5.2 Khoang tin céy cua B,

= Ching minh duoc: t=€;(;ﬁf)z~T(n—2)

» Thiét I1ap khoang tin cay: P(-ty, <t <ty,) =
1- a trong do ty, thod man: P(|t|< ty,)=1- a

= Minh hoa:

hink 2.8

B

« Détim t,, ta tra bang & phan phu luc hoéc dung
ham trong excel. Vd: véisObactwdolan—-2=
8, a = 5% thi t; 55 = TINV(0,05,8) = 2,306

e Vd2:

RSS=TSS - ESS = 8890- 8552,73 = 337,27

6%= 387,27 42,15875;var(f,) = 4215875 0,0012775
10-2 33000
se(B,) =+/var(B,) =4/0,0012775 = 0,035742
4\ 322000
% =225~ 4215875 =41,13672
ar(h) 10x33000 &

se(B,) = /var(B,) =/41,13672 =6, 4138;t,,,(N—2) = t, ,,5 (8) = 2,306
= B, € (24,4545 +2,306x6,4138) <> 9,6643< f3, < 39,2448

L. €(0.5091+ 2,306x0,035742) < 0.4268 < 3, <0,5914




[ A—

5.4. Khoang tin cay cla o2
e CMduoc: _

~2
o c
1 :(n—2)0_—22~;(2(n—2): P(llzalz S(n—Z)?SZ;zj:l—a

=l-a

~2 ~2
= P(_(n—ZZ)o <o <=0 _22)0

2 Z&: .z . . —0 > A - 0

+ D& tim C4c gia tri nay)ﬁa 'f)ang phan phu luc hodc dung
ham CHIINV cta excel: CHIINV(0,025,7)=16,0128

6. Kiém dinh gia thiét vé cac hé s6 hoi quy:

e KDGT nham tra I&i cau hoi: “Két qua tim dwoc dwa trén
s0 liéu thu thap co6 phu hop véi mot gia thiét néu ra hay
khong?”

* Co hai cach KDGT: Dwa vao khoang tin cay va dwa vao
kiém dinh y nghia.

[ A—

Biic bo Cdc gid tri ciia B> ndm trong Bdc bo
gid thiét H, Khodng nay la hop Iv theo gid thiét H,
néu Prnam | H, vdido tin cgv I-a néu B nim
trong mién Do vay, khdng bdce bi H, trong mién
nay Néw fi> nim trong mién néy nay
-~ — - - : - -
;= tanse(p,) B, + tan.se(B,)

6.2. Kiém dinh gia thiét: Phwong phap kiém dinh y nghia
~KDGT: Ho: B; = B v6i H1: B, # B2
* Tada co: P(-t,, < M <t,,)=1l-a

(2]

6.1. Kiém dinh gia thiét - Phwong phap khoang tin
cay:

« Tirsbliéu ctaVd 2, kiém dinh GT: H,: B,=0,3
vOiH;: B,#0,3.

=>Can c vao khoangtin cay, ta thdy: 0,4268 < p,
<0,5914

=Quytac KD:
Thiétlap mdt khoangtin cay véi hé sé tin cay 1
—acho B,.
Néu B, nam trong khoang nay thi khéng bac bd
Ho; ngwoc lai nam ngoai thi bac bé H,

.« NéuB, =B this P(t,<PePact yo14
se(ﬁz)
= Nhw vay: (-, ty2) dwoc goila mién chap nhan,
= Vung ndm ngoai dwoc goi la mién béc bé;
= ty,: gid tri t&i han; a: mic y nghia cta kiém dinh.
= Quy tac quyét dinh:
e Tinh t:(ﬁz—ﬁ*z)/se(ﬁz)
e Néu t thudc khoadng (-ty; o) thi chap nhan Hy
+ Néu t ngoai khodng (-t,; ty,) thi bac bd Hy
= Do st¥ dung phan phéi t nén thi tuc KB nay dwoc goi la
kiém dinh t




= Minh hoa:

mién
bdc bd

= VD2:Hg: B,=0,3 v&i Hy: B, #0,3.

1-a o2
-lan 0 tez mién t
] . mién chip nhin I béc bd
Hinh 2.9

Sébac twdo la n-2=8; v&i a=5% tra bang ta c6 ty, = 2,306. Vay
mién chap nhan Hy 1a -2,306 <t < 2,306.

t= ( B, - /3*2) / se( /§2) =(0,509091-0,3)/0,035742 = 5,85
Vi gia tri ctia t ndm & mién bac bd nén ta bac bé gia thiét H,.

+ Kiém dinh mét phia:

Ho: B2 = B*; v&i Hy: B, < B*; hoac B, > B*,
= Né&u H;: B, > B*, thi mi&n bac bd ndm bén phai;
= Né&u Hy: B, < B*, thi mién bac bé ndm bén trai

l-a o
0 e t
Mién chip nhin |  mién bicbd

Mién bic bé_|

Mién chip nhin

Tomtét quy tAc KDGT v&i B,

Loai gi thiét | Gia thi€tH, | Gid thi€tH; | Mién bdcbd
Hai phik‘. Bl —= B-z [-32 B ﬁ'j | U] >tz
Phia phai Ba= B B> B 1>t
Phia tréi B2 = B, B2 < B; 1< -ty

Twong tw ta c6 quy tac KDGT véi B,

Loai gia thict | Gid thi€t Hy | Gid thidt H, | Mién bic bo
Hai phia Bi=B; Bi= B |t]>tan
Phia phii Bi=B Bi> B 1> 1,

Phia trdi Bi=p Bi<B ol

« KDGT:Hy: B, =0 vOiH,: B, #0
=kiém dinh GT cho réng bién X khéng anh huwéng
téibien'Y
VvD2:
KDGT Hy: B, = 0 v&i Hy: B, # 0 vGi a = 5%
t= (0,509091 — 0)/0,035742=14,243
to,005 = 2,306
t> ty 025 N€N bac bd Hy,.
—=bién thu nhap X ¢6 anh hwéng thuec sw téi bién
chitiéuyY

10
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6.3. Kiém dinh gia thiét vé& o2
KDGT: Hy: 02 = 0%; H1 02# 020 véi mirc ¥ nghia o
= Quy tAc KD: Tinh

=(n- 2) =
O

[ Loai gid thi€t | Gid thi€t Hy | Gid thi¢t H, Mién bic bd
! Hai phia ¢’ =a; ' 2o x* >x2,; hodc
| T
| L < Ai-aiz
| Phia phii o’ >a; x >4
;L Phia wdi | FeiCu o? <ol B (95

= VD2:KDGT: Hy: 02 = 85; Hy: 02¢85 V&i a = 5%
Ta da co 52 =42 15875 Vay 2= (10 — 2).42,15875/85 = 3,968
=> khong thudc mién bac bd nén ta chdp nhan Hy

2o = Ao os® =CHIINV(0.025,8) =17, 5345 2., , = 72 (8) =CHIINV (0.975,8) =2,1797

A |

8. Dy bao

« Vd2: Tacé ham HQ mau: Y, = 24,4545+ 0,5091X,

—=C0 2 loai dy bao:

+ Dw bao trung binh cé didu kiencta Y voi X = Xor

+ D bao gia tri ca biét cta Y voi X = X,

» Dw bao gia tri trung binh: E(Y/X,) = B + B,X,

=Udoc Iuo’ng diém khong chéch, cé phuong sai
nhd nhat ctia E(Y/Xo) 1a: v, = g + B,X,

=Y, c6 phan phdi chuan véi ky vong 131 + B, X, va

phuwong sai: ol (xo—i)z
ar(Y,) =o?| =+ ———r
2%

7.Kiém dinh sw phu hop cia ham héi quy
¢ CMduwoc: 2
. F= M F(Ln-2)
e Kd sy phtu hop: Hy: R2 0;H;:R?2>0
<=> H0 B,=0; Hy: B,#0.
* Quy tic kd:
Tinh (A XA
& 1-R?
Néu F > F (1, n-2) thi bac bé H,
e Vd2:Hy: B,=0; Hy: B, #0.
F=R%(n-2)/(1-R?)=0,96206(10-2)/(1-0,96206) = 202,86
= giatri p twong (rng véi F rat nhd (<0,0005) nén bac bd
Ho.

—02 chwa biét nén st dung UL khéng chéch
cla nod la &2

=Taco:
(o Y, - E(Y/XO) T(n-2)
SQY
Yo —E(Y/X,) _ .
se(Y,)

[ o ~t288(Yo) SE(Y 1 Xg) <Yy +1, ,88(Yy) | =1-
=Y, —t_,5e(Y,) SE(Y /X,) <Y, +t,,5e(Y;)

11



* Dw bao gia tri riéng biét:

=Udcluongcta Yy la Y, =4 + j,X,
=Phuwong sai clia YO'

—Khoangtin cay cla Yo \? —t,,,58(Y,) <Y,) <Y, +t,,5e(Y,
=Vd2:

Var(Y,)=c" 1+ +

9. Panh gia cac két qua cutia phan tich HQ
Cactiéu chidanh gia:
« Tiéuchi 1: diu cla cac hé sb hoi quy ¢c6 phu

hop vai ly thuyét khong'?

» Tiéuchi2:caché sb hdi quy phai cé y nghia vé
mét thdng ké.

« Tiéu chi 3: M6 hinh giai thich sy bién thién cla
bién phu thudc tét dén dau => dung R2.

« Tiéu chi 4: Kiém tra xem md hinh c6 thoa méan
cac gia thiét cia moé hinh hoi quy tuyén tinh
khong?
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