CHUONG II. MO HINH HOI QUY HAI BIEN
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1. Gi&i thiéu md hinh hdi qui

1.1. Khai niém veé phan tich hoi qui
1.2. Su khac nhau giira cac dang quan hé
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1.1. Khai niém vé phan tich hoi qui

- Thuat ngu: hoi qui 1a «regression to mediocrity» nghia
la « quy veé gia tri trung binh »

- Thuat ngir nay ra doi khi Galton (1886) nghien ctru su
phu thudc chiéu cao ctia cac con trai vao chiéu cao cua
cac 6ng bo.

Ong da xay du:ng duogc do thi chi ra phan bo chiéu cao
clia CAC con trai tmg vdi chiéu cao cua nguoi cha.
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N SR

1.1. Khai niém vé phan tich hoi qui

Hinh 2.01. D6 thi phan bo chiéu cao cta cac chau trai rng v&i
chiéu cao cua ngw¢i cha

&>  Gia trj trung binh

Chi€u cao ctia con trai (inches)

P+

v

Chiéu cao cua bo (inches)
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1.1. Khai niém vé phan tich hoi qui

Qua do thi phan bo, c6 thé thay:
- V6i chiéu cao ctia ngudi cha cho trude, thi chiéu cao cua
con trai s¢ la mot khoang dao ddng quanh mot gia tr1 trung

binh.

- Chiéu cao cua cha ting thi chiéu cao cua con trai cling
tang.
- Cac vong tron trén d6 thi chi ra gia tri TB cua chiéu cao
con tral 50 v6i chiéu cao ctia nhitng dng bo.

- Néu noi cac diém gia tri TB nay, ta s& nhan dugc mot
duong thang nhu trong hinh vé.

* Duong thang nay duoc goi la dwong hoi quy- mo ta trung
binh su gia tang chiéu cao céc con trai so voi bo.
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. R
1.1. Khai niém vé phan tich hoi qui

- Nhu vay, nghién ctru giap giai thich dugc cau hoi: mac
du c6 xu hudng bo cao dé con cao, bo thap dé con thap
nhung chiéu cao trung binh cta nhitng ngudi con ¢6
xu huéng tién t6i (hoi quy) vé chiéu cao trung binh
ciia toan b dan so, va xu huéng d6 goi 1a hdi quy.

- Tur do, nghién ctru gitp du bao chiéu cao trung binh
cua cac con trai thong qua chi€u cao cho trudce cua cha
chung.
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1.1. Khai niém vé phan tich hoi qui

- Ban chat ctia phan tich hoi quy la nghién ciru moi
lien h¢ phu thugc cua mot bién (goi la bien phu thugc
hay bién dwoc giai thich) voi mgt hay nhiéu bién khac
(goi la bien doc lap hay bien giai thich).

- Phan tich hoi quy tap trung giai quyét cac van dé sau :
- U6c lugng gia tri trung binh cua bién phu thudc voi
cac gia tr1 da cho cua cac bien doc lap.
- Kiém dinh o1a thuyét vé ban chat cia su phu thudc
do.
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1.2. Sw khac nhau gitra cac dang quan hé

1.2.1. H6i quy va quan hé nhan qua

1.2.2. H6i quy va tuong quan
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1.2.1. Hoi quy va quan hé nhan qua

- Phan tich hoi quy nghién ctru quan hé gitta mot bién
phu thudc v&i mot hoac nhiéu bién doc lap khac.
> Diéu nay khong doi héi giira bién doc lgp va cac
bién phu thuoc cO moi quan hé nhan qua.


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

1.2.1. Hoi quy va quan hé nhan qua

-Vi du: chung ta cd thé du doan san luong dua vao
l[vong mua VA cac bién khac nhung khong thé chap
nhan dugc viéc du bao luong mua dua vao sy thay doi
cua san lugng.
= Vi vdy, trwde khi phan tich héi quy, ching ta phai
nhdn dinh chinh xac méi quan hé nhan quad.
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1.2.1. Hoi quy va quan hé nhan qua

- Mot sai lam pho bién nita trong phan tich KTL la quy
két m01 quan h¢ nhan qua gw:a hai bién s6 trong khi

thuc té chiing déu 1a hé qua ctia mot nguyén nhan
khac.

- Vi du: ta phan tich hoi quy sO gido vién voi sb phbng
hoc trong toan nganh giao duc. Su thuc la ca s6 giao
vién va s6 phong hoc déu phu thudc vao sé hoc sinh.
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1.2.2. Hoi quy va twong quan

- Hoi quy va tuong quan khac nhau vé : muc dich
va k}"f thuat.
Ve muc dich, phan tich twong quan do muc do
két hop tuyen tinh gitra hai bién. Vi du muc do
quan he glufa nghlen thuoc la va ung thu phoi,
gitra két qua thi mon thong ké va mon toan.
Nhung phan tich hoi quy la1 véc luwgng hoac du

bao mot bién trén co sé gia tri d3 cho cua cac
bién khac.
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1.2.2. Hoi quy va twong quan

- Vé k§ thuét trong phan tich hoi quy, cac bién
khong co tmh chat doi Xu:ng Bién phu thuoc la
dai luong ngau nhién con gia tri cua cac bién giai
thich da dugc xac dinh. Trong phan tich tuong
quan, khong co su phan bi€t gitra cac bién, chung
cO tinh chat do1 xurng.
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2. Ham hoi quy tdng thé va ham héi quy mau
2.1. Khai niém vé ham héi quy tong thé (PRF)

2.2. Sai s6 ngau nhién va ban chat cta né
2.3. Ham hoi quy mau (SRF)
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2.1. Khéi niém vé ham hoi quy tong thé (PRF)

- Ham hoi quy tong thé 1a ham haéi quy durgc xay dung
dwa trén két qud nghién ciru khdo sat tong thé.

- Vi du: Gia str 6 mot dia phuong chi c0 ca thay 60 gia
dinh, 60 gia dinh nay duoc chia thanh 10 nhom, chénh
léch vé thu nhap ctia c&c nhom gia dinh tir nhém nay
sang nhom tiép theo déu bang nhau.
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2.1. Khéi niém vé ham hoi quy tong thé (PRF)

Bang 2.01. S6 liéu vé thu nhap va chi tiéu ciia 60 ho gia dinh

X 80 | 100 | 120 | 140 | 160 | 180 | 200 | 220 | 240 | 260
Y 95 65 79 80 | 102 | 110 | 120 | 135 | 137 | 150
Y 60 70 84 93 | 107 | 115 | 136 | 137 | 145 | 152
Y 65 74 90 95 | 110 | 120 | 140 | 140 | 155 | 175
Y 70 80 94 | 103 | 116 | 130 | 144 | 152 | 165 | 178
Y 75 85 98 | 108 | 118 | 135 | 145 | 157 | 175 | 180
Y - 88 - 113 | 125 | 140 - 160 | 189 | 185
Y = - - 115 . - = 162 - 191
Tong | 325 | 462 | 445 | 707 | 678 | 750 | 685 | 1043 | 966 | 1211

+  X=thu nhap sau thué/hé gia dinh (USD)
- Y= Chi tiéu/hd gia dinh/tuan (USD)
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2.1. Khéi niém vé ham hoi quy tong thé (PRF)

- C4c s6 & bang trén c6 nghia 1a : voi thu nhap trong mot
tuan chang han 1a X= 100$ thi c6 6 gia dinh ma chi tiéu
trong tuan nam gitra 65 va 88.

- Hay néi khac di, & mdi cot ctia bang cho ta phan bo Xac
suat ctia so chi tiéu trong tuan Y véi muac thu nhap da cho
X, d6 chinh 12 phan bé xac sudt cO diéu kién ciia Y vdi gia
tri X dd cho.

- Vi bang 2.01 14 tong thé nén ta dé dang tim P(Y/X). Chang
han, P(Y=85/X=100)= 1/6. Ta c6 bang Xac suat cO diéu
kién sau day :
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2.1. Khéi niém vé ham hoi quy tong thé (PRF)

Bing 2.02 X4c suat c6 diéu kién cia chi tiéu/thu nhap ciia 60 h gia dinh

X 80 | 100 | 120 | 140 | 160 | 180 | 200 | 220 | 240 | 260
P(Y/X) 15 | U6 | U5 | U7 | Ue | U6 | 15 | U7 | L6 | U7
P(Y/X) 15 | 16 | 15 | U7 | U6 | U6 | 15 | U7 | U6 | 17
P(Y/X) 15 | 16 | U5 | U7 | U6 | U6 | 15 | U7 | U6 | 17
P(Y/X) 15 | 16 | U5 | U7 | U6 | 6 | 15 | U7 | U6 | 17
P(Y/X) 15 | 16 | 15 | U7 | U6 | 16 | 15 | 17 | U6 | 17
P(Y/X) - lue | - |wr|we|we| - |wr| e | w7
P(Y/X) e I 7 R R I O A R BV
E(Y/X,) 65 | 77 | 89 | 101 | 113 | 125 | 137 | 149 | 161 | 173

E(Y/X)=) Y;P(Y =Y,/ X =X)
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2.1. Khai niém vé ham hoi quy tong thé (PRF)
- Chang han :
E(Y /100) = > Y,P(Y =Y,/ X =100)
J

= 65*1/6+ 70*1/6+ 74*1/6+ 80*1/6+ 85*1/6+ 88*1/6= 77

- Biéu dién cac diém cua bang 2.01 va cac trung
binh E(Y/X;) voi 1= 1,...,10 Ién hé toa do, ta dugc do thi
sau day :
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2.1. Khéi niém vé ham hoi quy tong thé (PRF)

Hinh 2.02. Biéu do phén tan Y theo X va gia tri trung binh ciia Y theo X

00 Y (chi tiéu)
150
100
; X (thu nhap)
50 80 100 120 140 160 180 200 220 240 260 >
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2.1. Khai niém vé ham hoi quy tong thé (PRF)

Biéu d6 2 cho thay:
- Moi »cham » trén biéu dd minh hoa cho 1 quan
sat thuc té, chinh 13 toa do cua cap gia tri (X, Y;)

-Néu xct rleng tirng ho GD khong thay rd xu hudng
thay d6i cua chi tiéu theo thu nhap.

- Néu xét theo nhom ho gia dinh, ta thay:
* Irng vo1 cung mot mure thu nhap, co nhiéu murc chi
tiéu khac nhau
: né}l chi quan tdm dén chi tiéu trung binh (E(Y/X,) thi
thay xu hudng tang theo thu nhap.
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2.1. Khai niém vé ham hoi quy tong thé (PRF)

>Vay co6 thé xem E(Y/X)) 1a mot ham nao dé cua bicn giai
thich X; va biéu dien nhu sau:

ECY/X)=10X) [1]
- Phuong trinh [1] goi 1a ham héi quy tong thé-
Population regression function (PRF).

- PRF cho biét gi4 tri trung binh cua Y s& thay doi nhu
thé ndo khi X nhan cac gid tri khac nhau.

- Néu PRF c6 mét bién dc lgp thi goi 1a hoi quy don
(héi quy hai bién), PRF c6 tir hai bién déc lap tro
I&n thi goi 14 héi quy béi (hdi quy nhidu bién).
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2.1. Khai niém vé ham héi quy tong thé (PRF)
- Gia stt PRF E(Y/X,) 12 ham tuyén tinh thi :

ECY/IX)= Bt B X [2]

By, B1=hé s6 hoi quy

3,= hé so chan

\4

»B,=hé s6 goc

- Phuong trinh [2] dugc goi 1a phwong trinh hoi quy
tuyén tinh don.
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2.1. Khai niém vé ham hoi quy tong thé (PRF)

- Thuat ngit “fuyén tinh” dugc hiéu theo hai nghia:
- Tuyén tinh d6i véi tham sé.
Vi du: E(Y/X)= B+ B;X? la ham tuyén tinh doi véi
tham s6 nhung phi tuyén do61 voi bién.
- Tuyén tinh d6i voi bién.
Vi du: E(Y/X)= Bo*+ VA X; la ham tuyen tinh doi véi
bién nhung phi tuyén vdi tham so.
-> Trong pham yi cua mG[I hoc, hé}m hoi quy tuyén ,tl'nh
duwoc hiéu la hoi quy tuyén tinh doi voi cac tham so
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2.2. Sai sO ngau nhién va ban chat ctia nd

- Gia st ta 6 ham hoi quy tong the E(Y/X;), vi E(Y/X)) 12
gia tri trung binh cua bién Y véi gia tri X; da biét, cho nén
cac gia tri ca biét Y, khong phai bao gio ciing trung véi
E(Y/X.), ma ching xoay quanh E(Y/X.).

- Ki hiéu u; Ia chénh I¢ch gitra gia tri ca biét Y; va E(Y/X),
taco:

ui= Y- E(Y/X) 3]

- Hay : Yi: E(Y/Xi)+ U; [4]

= U; duoc goi la bién ngau nhién hay yéu to ngau nhién
(hoac nhicu).
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2.2. Sai sO6 ngau nhién va ban chat cia no

-Vay cac bién ngau nhién anh huong dén mo
hinh 1& c4c bién ndo va co thé dua vao mo hinh
duoc khong ?

-CAu tra 10i 1a ching ta cO thé dua nhiéu bién
ngau nhién vao md hinh théng qua mé hinh hoi
quy boi, nhung du ching ta c6 dua vao bao
nhiéu bién ching nita thi U, van ton tai. (Vi
sa0?)
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2.2. Sai sO6 ngau nhién va ban chat cia no

- Khong thé biét rd hét tat ca cac yéu to tac dong dén
bién phu thudc Y U; dugc st dung nhu yéu to dai
dién cho tat ca cac bién tac dong dén Y nhung khong
co trong mo hinh.

- Khong phai lGc nao ta ciing tim duoc so liéu cua cac
bién tdc dong dén bién Y > phai loai cac bién nay
khéi mo hinh.


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

2.2. Sai sO ngau nhién va ban chat ctia nd

- CO mot so bién giai thich cho bién phu thudc Y nhung
nhitng tac ddng cua ching toi bién Y 1a khong dang ké
- khong dua céac bién nay vao mo hinh. U, sé dai dién
cho chung.

- Can XD muc tiéu nghién ctru> s& ¢ su chon loc cac
bién dua vao mo hinh va 1am noi bat vai tro giai thich
ctia C4c bién ndy dén bién phu thudc thay vi dua vao
mo hinh mot loat cac bién nhung khéng tuong minh.
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2.3. Ham hoi quy mau (SRF)

- Trong thuc té, ta khong c6 diéu kién dé khao sat toan
bd tong thé = ta khong thé xay dung dwoe ham hoi
quy tong thé (PRF).

- Khi d6 ta chi ¢ thé udc lugng gia tri trung binh cia
bién phu thudc, hay ndi cach khac, uéc luong ham
PRF tir mot hoic mdt s6 mau lay ra tir tong thé

- Tat nhién, gia tri PRF ma ta uéc luong duogc khi do
khong thé chinh xac mét cach tuyét doi.

- Ham hoi quy dwoc xay dung trén co s¢ mdt mau
dwoce goi 14 ham hoi quy miu- SRF (Sample
Regression Function).
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L
2.3. Ham hoi quy mau (SRF)

- Vi du: Tir tong thé 60 ho gia dinh, ta lay ra ngau nhién

hai mau tur tong thé nay nhu sau :

Bang 2.03. Mau thi nhat- SRF1

80 100 120 140 160 180 200 220 240 260

b5 88 90 80 118 120 145 135 145 175
Béng 2.04. Mau thit hai- SRF?

80 100 120 140 160 180 200 220 240 260

10 05 90 95 110 115 120 140 155 150
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L
2.3. Ham hoi quy mau (SRF)

Hinh 2.03. Biéu d6 phin tan va dwong hoi quy ciia hai mau SRF1 va SRF2

1 I 1
100 150 2040 250

+ Sample1 ¥ Sampke?
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2.3. Ham hoi quy mau (SRF)

- Mbi dau “cham” trén hinh 2.03 minh hoa cho mét
quan sat thuc té, 1a toa d6 ctia mot cap gia tri (X, Y)

- Tu su phan tan caa cac cap gia tri, chung ta phac hoa
dugc duong SRF.

- Pwong héi quy ciia mau nao « gan » véi dwong hoi
quy tong thé hon ?

- Ta chi c0 thé biét duong nao tot hon khi c6 duong hoi
quy tong thé, tuy nhién, trén thuc té, diéu nay khong
c6 dwogre do ta khong thé khao sat toan b tong theé.
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2.3. Ham hoi quy mau (SRF)

- Mic dU vay, tir tong thé, ta co thé rit ra dugc nhiéu
mau Khac nhau va xay dung duogc cac duong hoi
quy khac nhau.

- Nhitng duong hoi quy mau nay déu 1a udc luong
xap xi cho duong hoi quy tong thé

- Viéc xem xét ham hodi quy mau nao 1a xap xi tot
cho ham hoi quy tong thé dugc xac dinh dua theo
mot so tieu chuan ma ta s€ dé cap & cac phan sau.
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2.3. Ham héi quy mau (SRF)

» Ham hoi quy mau duoc bicu dién theo ham hoi quy tong
thé tuong ung.
- Vi du PRF c0 dang :

{E(Y/Xi)=ﬁo + X

Y =EX/X)+u =5+ 5K+,
thi SRF duoc trinh bay ¢ dang twong irng nhu sau :

Yi — :80 + ,lei
A Y, :Y:+Oi::éo+:51XAi+ai
vo1Y, la uwdc lugng cua E(Y/X1) ;4,4 1a wog luong cua f3,

B4 U 1a uwdc luong cua u; va dugce goi 1a phan du
(residuals).

9
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L
MGi lién hé gitra SRF va PRF

Hinh 2.04. Pwong hoi quy tong thé va dwong hoi quy miu

Y
N SRF:Y, = 3, + 3, X,
Y. Y 7

1 e

7T PRRIE(YIX) =+ B
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MGi lién hé gitra SRF va PRF
- D6 thi 2.04 cho thay moi lién hé giita SRF va PRF.
V&1 X=X, ta cO mot mau quan sat 1a Y= Y.

- Duéi dang ham hoi quy mau SRF, gia tri quan sat Y,
duoc biéu dién nhu sau :

Y, :YAi +U;

- Dudi dang ham hoi quy tong thé PRF, Y; duogc viét nhu
Sau .
Y= E(Y/X)+ u;
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MQi lién hé gira SRF va PRF

- Bay gio, ta c0 thay rang, Y, udc lugng « trén » gid tri
thuc cua E(Y/X.) doi voi nhitng gia tri X; nam bén phai
diém A. Tuong tu, \?I udc luong « dudi » gia tri thuc

ctia E(Y/X.) d6i véi nhiing gid trj X, nam bén trai diem A.

- Can hiéu rang viéc udc luong « trén » hay « dudi » gia tri
thuc la khong thé tranh khoi do cO sy dao dong
(fluctuations) cua viéc lay mau.
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MQi lién hé gira SRF va PRF

-Vay ¢ quy tac hay phuong phap nao dé tim ra ham
hoi quy mau « gan » véi ham hoi quy tong thé nhat
khong ?

- NoI cach khac, lam the nao dé xac dinh duoc gia tri
ctia cac tham so ,81 . B, gAn voi gia tri thuc coa B1 B,

nhat khéng, mic du trén thuc té, ta khong bao gio biét
duoc cac gia tri thuc nay.

- Phuong phap duogc &4p dung dé udc lugng ,3 132
phuong phap binh phuong nhé nhat (Ordinary Least
Square — OLS)
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3. Phuong phap binh phwong nhé nhat (OLS)

- Phuong phap OLS (Ordinary Least Square) do nha
toan hoc Buc Carl Friedrich Gauss dua ra.

- Str dung phuong phap ndy kém theo mot vai gia thiét,
cac udc luong thu duge s& cd mot so tinh chat dic biét,
nho d6 ma phuong phap nay tré thanh phuong phap
manh nhat va pho bién nhat trong phan tich hoi quy.
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3.1. Noi dung phwong phap binh phuong nhd nhat

- Gia str ham hoi quy tong thé xac dinh hai bién c6 dang
nhu sau :
PRF: Y= Byt B X+ U; [3.01]
- Do khéng thé truc tiép udc lu:Q’pg ham PRF nén ta s¢
udc luong n6 thong qua ham hdi quy mau ¢é dang :
SRF:  Y.=f,+8X +ui=Yi+u [3.02]

Trong d6 y la gia tri dw dodn cua Y.
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3.1. Noi dung phwong phap binh phuong nhd nhat

Tu [3.02], ta co:
0 =Y;—Yi  [3.03]

>[3.03] cho thay uéc lugng clia bien ngau nhién G 12
chénh 1¢ch gitra g4 tr1 thyc va gia tr1 du doan cua Y;.

= Néu lji cang nho thi chénh 1€ch gitra Y; va udc
luf(,)’ng\fj cang nhé. Khi do, gia tri clia uéc lu:(,)’ngYAi
cang gan voi1 gia tri thuc Y.
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3.1. Néi dung phuong phap binh phwong nhd nhat

- G1a sir cO n cap quan sat gitta Y va X, ta s€ thur d1 tim
gia tr1 cua ham SRF sao cho Y, gan voi gia tri thuc
ctia Y nhat c6 thé.

- Pé lam diéu do, ta s& ap dung ti€u chuan: chon ham
SRF nao c6 tong cac phan du:

n n
Zui - Z(Yi =Yi) dat cuc tiéu.
i-1 i-1

- Tuy nhién, mot cach truc quan, ta c6 thé thay rang day
khong phai 1a phwong phap to6i wu vi cac ly do sau day.
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L
3.1. Noi dung phuong phap binh phwong nhd nhat

Hinh 3.01. Tiéu chuan binh phuong nho nhat
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3.1. Noi dung phwong phap binh phwong nhé nhat

- Néu ap dung tiéu chuan cuc tiéu hda tong cac phan du
thi @6 thi 2.05 chi ra rang cac phan du 0,va U, tot hon
cac phan du U, va d, vi ching mang dau am (-).

- Vai tro cia tat ca cac phan du ma ta nhan dugc bi dong
nhat hoa bat ké gid tri ctia chling « gan » hay « xa »
vOl Cac gia tri quan sat phan tan xung quanh duong
SRF.

- Triét tiéu anh huong cta dau
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3.1. Néi dung phuong phap binh phwong nhd nhat

Chuing ta c6 thé khac phuc dugc tinh trang nay bang
cach tim gia tr1 cua SRF sao cho :

D0 =30 =20 -A- A% 304

dat gia tri cuc tiéu. Trong do, Zuz la tong binh phuong
cac phan du.
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3.1. Noi dung phwong phép binh phwong nhé nhat

- Phuong phap nay cho phép vai tro cua cua 4,; 4, va
va d,, U, & trong vi du trén la nhu nhau.

- V/6i tiéu chuan cuc tiéu tong cac phan du thi tong gia
tri c4C phan du cé thé rat nho mac di ching phan tan
xa SRF dén dau. Nhung di¢u nay lai khong thé xay ra
trong quy trinh binh phuong toi thiéu vi néu G (Qia tri
tuyét doi) cang 1on thi Zu cang lon.

- Cac u co cung do 10’n ma khac dau s& khéng bi triét
tiéu néu tinh 202

=1
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3.1. Néi dung phuong phap binh phwong nhd nhat

Tt phuong trinh [3.03] ta co iﬁf la mot ham cta A, va A4

iﬁiz =f (:Bouél) — Zi:(Y' _,Bo _ﬁlxi)z
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3.1. N&i dung phwong phap binh phwong nhé nhat

- Ta biét raing mot ham s6 f(X) dat cuc tiéu

(X)) =0

—> -
(X)) >0
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3.1. Néi dung phuong phap binh phwong nhd nhat

4 ° n \ A \ /( \ n A
* nén suy ra néu col Zaf la mot ham so thi Zuf dat cuc
tiéu khi: =1 =

f'(u)=0
f7(u) >0
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50

3.1. N&i dung phuong phap binh phwong nhd nhat

- Do d0, ta c6 £, va B, 1a nghiém ctia hé thong phuong
trinh sau:
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3.1. Noi dung phuong phap binh phwong nhd nhat
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3.1. Néi dung phuong phap binh phwong nhd nhat

* Nhu vay, ,5’0 va ,5’1 duoc tim tur heé phuong trinh:

n

- n,éo +:812nlxi :ZYu

i= i— [3.05]

- Hé phuong trinh [3.05] dugc goi la hé phuong trinh
chuan trong do n la kich thuéc mau (hay chinh la so
lugng cac quan sat). Giai hé phuong trinh trén ta duoc:

https://fb.com/tailieudientucntt
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3.1. Néi dung phuong phap binh phwong nhd nhat

n_zn:XiYi _Zn:XiZn:Yi Zn:(xi o )?)(YI _Y_) [3.06]

> XE-QIX)E D= X)?

N

B

‘Trong d6 : Xva Y 1a gid tri trung binh mau ctia X va Y;


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

3.1. Néi dung phuong phap binh phwong nhd nhat

Thay £, vao hé phuong trinh [3.05] ta s& thu dugc S, c6
214 tr1 la:

XN -DXIXY, oy
— _1=1 r:zl |:1n 1=1 =Y _,le
N3 XE (3 X,)’

/N

Do

> Bova A, 1a cac uwdc lugng cua B, va B, duge tinh bang
phuong phap OLS va duoc goi la cac wée lwong binh
phuwong nho nhat.
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Cho 1 mau ngau nhién nhw sau:

X: T

Y: Cl

1 nhap ctia ca nhan trong 1 ngay, tinh bang 1000 dong
h1 ti€u cua ca nhan trong 1 ngay, tinh bang 1000 dong

X

80

100

120

140

160

180

200

220

240

260

Y

55

65

79

80

102

110

120

135

137

150

a. Tinh cac dac trwng cua X va Y ‘
b. Udc lwgng cac tham s6 cua mo hinh hdi quy trén.
c. Viét phuwong trinh ham héi quy maul.
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3.2. Cac tinh chat ctia SRF theo OLS

Tinh chat ciia cac tham so wéc lugng

1) A va l% la cac udc luong duy nhat tng voi 1 mau
xac dinh gobm n quan sat (X, Y;)

- 2) éo va ,31 la cac uéc luong diem cua B, va B,

-3) B.va B, 1a cac dai luong ngau nhién. Véi cdc mau
khac nhau ching sé cé gia tri khac nhau.
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3.2. Cac tinh chat clia SRF theo OLS

Tinh chat ciia dwomng SRF:
1. SRF di qua diém trung binh cua dit liéu mau (X,Y)

2. Gia tri trung binh cua Y, bang gi4 tri trung binh cta
cdc quan sat: y _vy

3. Tong cac phan du bang O: Zu‘ =0

=1
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3.2. C4ac tinh chat clia SRF theo OLS

4. Céac phan du U khéng twong quan véi gia tri wdc
luongy : Ly
- i YU, =0

5. Cac phan du ¢ khong twong quan véi X;: Zn:lii X. =0
=1
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3.3. CAC TONG BINH PHUONG PO LECH

- SST (Total Sum of Squares - Tong binh phuong sai s6

tong cong) B
SST => (Y, —Y)?

- SSE: (Explained Sum of Squares - Binh phuong sai s6
duoc giai thich)

SSE=> (Y, -Y)’

- SSR: (Residual Sum of Squares - Tong binh phuong cac

phan du) i 2 2
SSR:;(Yi_Yi) =
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3.3. CAC TONG BINH PHUONG PO LECH

SRF

>

X
Hinh 2.3: Y nghia hinh hoc cia SST, SSR va SSE

uongThanCong.com https://fb.com/tailieudientucntt
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3.4. HE SO XAC PINH R?

Ta chirng minh dugc: SST = SSE + SSR

SSE SSR
~ SST SST
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3.4. HE SO XAC PINH R?

H¢é s0 xac dinh R%: do mirc d6 phu hop cta ham hoi quy
mau.

R’ _ >k _1_SS_R
ST ST

Trong mo hinh 2 bién:
R2 — ﬁf;(x i_X_)
;(Y —Y)
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TINH CHAT CUA HE SO XAC PINH R2

0< R2<1 |

Cho biét % sw bién dong ctia Y dwoc gidi thich
b&i cac bién s X trong md hinh.

R? =1: dwong hoi quy phu hgp hoan hao |

R? =0: X va Y khéng c6 quan hé |

Nhwoc diém: R2 tang khi s6 bién X dwa vao mé
hinh tang, du bién dwa vao khdng co y nghia.

=>S(r dung R2 diéu chinh (adjusted R=, R2) dé
quyét dinh dwa thém bién vao mé hinh.
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3.5. HE SO XAC PINH PIEU CHINH R2

n—1

—1 (1-R?
n—k

» Khi dua thém bién vao mo hinh ma R2 ting
thi nén dua bién vao va nguoc lai.
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3.6. HE SOTUONG QUAN r

He s0 twong quan r: do muc do chat ché€ cua quan hé
tuyen tinh gitra 2 dai lvong X va Y.

Ccov(X.Y) XY —2 XY
i JnixiZ—(ixi)ZJnivﬁ—(imz

XY
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C4c tinh chat cua hé so twong quan r

-1 ¢6 thé 4 am hoac duong, dau cia r phu thudc vao dau
cua tir 6, d6 chinh 13 dau cia cov(X,Y).

-rnam gitta -1 va 1, toc 1a -1 < Iy, < 1.
. Nég ry, tiém cén 1 - cac bién twong quan cung
chiéu
. 1\{16,.1‘1 ry tiém cén -1 - cac bién trong quan nguoc
chiéu

*Néur, , tiém can 0 - cac bién khong twong quan
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- r ¢6 tinh chat d6i xtng : r(X,y)= r(y,x)

- r chi do do phu thudc tuyén tinh gitta bién X vay, con
khong c6 y nghia trong cac quan h¢ phi tuyén. Day la
mot han ché cua h¢ s twong quan r.

* Quan h¢ twong quan ma r do Iu’O’ng gitra X va y khong

nhat thiét phal la quan hé nhan qua. Pay 1a han ché thu
hai cua h¢ so twong quan .
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Trong hoi qui don bién:

r =++/R?
var cung dau véi ,31

VD: Y, =6,25+0,75X,

Véi R2=0,81=>r= 0,9
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3.7. Céc gia thiét co’ ban clia phuong phap OLS
Gia thiét 1: Trong md hinh tong thé Y c¢6 moi quan hé
vl X va u:
Y :ﬂ0+ﬂlx +Uu
Gia thiét 2: Mau diéu tra 1a mau ngau nhién, kich ¢& n.

Gia thiét 3: X c0 cac gida tri khong dong nhat.
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Pinh 1y 1: Uéc lwgng khong chéch ciia cac tham so
V&1 cac gia thi€t trén, ta co:

E(IBO):IBO’Vél E(ﬂl):ﬂl

Nghia la, [ va la woc luong khong chéch cua [ va
0 IB 1 0 1
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Gia thiét 4: Cac u; c6 phuong sai thuan nhat
(homoskedasticity), trc 14 cac u; c6 phuong sai giong
nhau véi bat ky gia tri nao ctia X,

var (u/X,)= E[u- E(ui/X)]?= E(u:?/X))= 62

- Phuong sai ctia nhiéu thuc chat phan anh mic do dao dong hay
phan tan cua bién phu thudc Y quanh gia tri trung binh cé diéu
kién.

> Gia thiét 5 c¢6 nghia 14 Y dao dong quanh gia tri trung binh
E(Y/X,) tng véi mot gid tri cta bién doc 1ap X ndo do6 véi bién do
bang nhau va khdng do6i. Ttc 14 gia tri phwong sai cé diéu kién
ciia Y khong thay déi theo gié tri ciia X.
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Hinh 3.04. Phwong sai thuan nhat ciia nhiéu

f(u)4

0 xac suat cia u

4

A

Mat d
_<

v

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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- Trong thuc té, gia thiét 5 khong phai lic nao ciing théa man.

- Vi du, chi tiéu cua nhitng nhdm ngudi ¢ thu nhap thap va
thu nhap cao thuong co khuynh hudng khac nhau.

- P61 véi nhom thu nhap thap, chi tiu thuong tip trung vao
nhitng hang hoa thiét yéu.

- P6i véi nhom thu nhap cao, ngoai cac mat hang thiét yéu, con
c6 khoan chi cho cac mat hang xa xi hoac giai tri...

- = ¢ su khong dong déu vé chi tiéu giira cdc nhdm thu
nhap khac nhau = gia tri phuong sai ¢ diéu kién cua Y
thay doi theo gia tri ctia X =» hién twong phuong sai khong
thuan nhat hoic phuong sai sai s6 thay doi
(heteroscedasticity).
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Hinh 3.05. Phwong sai khong thuan nhat ciia nhiéu

f(u)A

0 x4c suat cua ui

Mat d
_<

e

" PRFIY, =4+ 8,X,

v

https://fb.com/tailieudientucntt

CuuDuongThanCong.com
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Dinh ly 2: Phwong sai ctia cac wéc lwong
Vi cac gia thiét trén, ta co:

62 = var(u/x )= phwong sai sai s6

ongThanCong.com https://fb.com/tailieudientucntt
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DPinh 1y 3: Uéc lwgng khong chéch ciia phuwong sai sai
sO cua tong the:

Vi cac gia thiét 1-5, ta co:

= (02) _ 02
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3.8. B6 chinh xac cua cac wéc lwong OLS

- Vi phwong sai hay @ 1éch chuan dic trung cho do
phan tan cua dai luong ngau nhién so vai gia tri trung
binh cta ching, nén ta dung chdng lam thudc do cho
chat lwong ciia wée lwong.
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3.8. B0 chinh xac cua cac uwéc lwgng OLS

Phwong sai (var) va d§ léch chuan ciia cac wéc lwong
(sd) duoc cho bai cac cong thire sau .

var() = — 3.08 3.10
20Xy -[ |

[3.11]

62 = var(u,)= phwong sai sai so, sd: do 1éch chuan

uongThanCong.com https://fb.com/tailieudientucntt
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3.8. Bd chinh xac cua cac uwéc lwgng OLS

- Vi 62 kho biét dugc gia tri > o2 dugc ude luong khong
chéch bang cong thirc sau day:

Vo

O

> 07 [3.12]
2 _ =l
n—-2

A D i ~ A >
- 0~ = wéc lwong khong chéch cua 62

"N-2 = s6 bac tu do (number of degrees of freedom- df)
o Z,U?: tong binh phuong c4c phan du (residual sum of
squares- RSS)
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3.8. Bo chinh xac cua cac uwéc lwogng OLS

- Lép gia tri cia &> vao 3.08 va 3.09, ta c6 udc luong
khong chéch ct >
g chéch cua Var /3 va Var [3,

De co duoc udce luong Khdng chéch ciia sd( P vasd(f) , ta
can tinh uéc lugng cia O

2
A_\F_ éui [ [3.13]
VO _V n-2 \n-=2

- o lasai s6 chuan cia hoi quy
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3.8. Bd chinh xac cua cac uwéc lwgng OLS

O

sd(f) =— ———r

se(/3) =

[3.14]

J SST

. se( ,81) 12 sai s6 chuin cia ﬂ 1
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- o = var(u/x) = var(y/x): phuong sai sai sb (error
variance)
- o :d0 léch chuan cua sai $6.0° cang lén = su phén tan
cua cac gia tr1 ko quan sat dugc ma anh hudng dén y cang
16m.
var ( 'B )va var( IB )la phuong sai cua udce lugng
sd(f3 Jvasd(3) 1a do léch chuan ctia uéc luong

2 2
o la u’oc luong cuia O

o = ',/ la woc lugng cua G sai 6 chuan cua hoi quy.
" se( ,30)"3 se :Bl) la sai s6 chuan ctia udc luong

ongThanCong.com https://fb.com/tailieudientucntt
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3.9. bon v do

- Anh hudng ctia viéc thay d6i don vi do ciia bién phu
thudc va bién doc lap dén gia tr1 wéc lugng OLS
- Vi du v&i b6 s6 licu “CEO Salary and Return on Equity”

Salary: lwvong hang nam theo ngan usd cua CEO

Roe (average return on equity): 1o1 nhuan trung binh tur
dau tu cua cong ty trong 3 nam trudc, %

salary =963,191+18,501roe  [1]

Khi roe tang 1%, luvong duoc du doan la tang 18501usd

https://fb.com/tailieudientucntt
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3.9. bon v do

- Khi Iwrong duogc tinh theo usd = salarydol = 1000salary
- Pon vi do cua roe khong doi

' salarydol =963191+18501roe [2]

< Khi don vi do ciia bién déc 1ap ko doi, don vi do ciia
bién phu thudc nhan hay chia mét hang sé ¢ khac 0
- gia tri ciia cac hé s6 wéc lwgng ciing nhan hoic
chia cho c.
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3.9. bon v do

- Khi don vi do cta salary khong doi
- Pon vi do cua roedec = roe/100

: salary =963,191+1850,1roedec [3]

- H¢ so cua roedec gap 100 1an hé s6 cua roe ¢ [1]

< Khi don vi do ciia bién phu thudc giit nguyén, don
vi do cua bién doc lap nhan hay chia véi hang so =2 S,
s€ chia hay nhan véi ¢; nhung g khong doi.

«»Pon vi do ciia Y va X thay doi ko anh hwéng dén R’
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S . R
3.10. Dang ham

M6 hinh  Biénphu  Bién dc  Cach giaii

thudc lap thich /.
Lin - lin y A
Ay =
Lin-log y log(x)

Ay =([3,/100)%Ax

Log-lin log(y) %Ay = (100,3 )AX

Log-log log(y) log(x) %AY = [3 %6AX
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3.10. Dang ham

Xem s6 liéu vé “Wage and Education”
Wage: luong dugc do bang usd/1 gio vao nam 1976 tai M¥y
Educ: s6 nam hoc tai truong

1. Lin-lin:
wage =-0,90+0,54educ

- Moi nam hoc ting thém dugc du doan lam ting murc
lwong theo g1 1a 54 cent.

- Vi wage va educ c6 moi quan hé tuyén tinh = murc anh
huong dén luong ciia mdi nam hoc 1én cao déu bang 54
cent = mutc anh hudng ciia nim hoc 1én cao thtr nhat =
nam hoc 1én cao thur 20.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.10. Dang ham

2. Log-lin:
logwage = 0,584 +0,083educ

Cach giai thich:95Ay = (100 ﬂ )AX
1

Modi ndm hoc ting thém s& lam ting luong & mdt mirc
% co dinh = su thay doi vé luong ting khi s6 nim
theo hoc tang = loi ich ting dan ctia viéc hoc
(increasing return to education)

Moi mdt nam hoc 1én cao s& lam ting luong 8.3%.
Hoc cang 1én cao, gia tr1 cang 16n hon
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3.10. Dang ham
log(wage)= IB + ﬂleduc+u — wage = exp( IB . ﬂleduc +U)

u:O,lB1>O

wage

educ
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. R
3.10. Dang ham

3. Lin-log:
demand =0,584—94, 3log( price)

Cach giai thichay = 0
ach gidi thichay (,81/100) JoAX
Khi gia hang hoa X tang 1% thi luong cau cua loai

hang nay giam 0,94 ngan chiéc.
(don vi: nghin chiec)


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

3.10. Dang ham

4. Log-log:
log(demand) = 0,584 -0, 253log( price)
o ) 191 thich@ — 0
Cach giai thich%Ay (ﬁl) YoAX

Khi gia hang hoa X tang 1% thi luong cau cta loai
hang nay giam 0.25%
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- Gia thiét 4: Dai luong sai s6 ngau nhién (nhiéu) c6 ky
vong bang 0, tirc 1a: E(u/X)=0.

- Gia thiét nay c6 nghia 1a cac yéu t6 khong cé trong mo hinh ma
U. dai dién cho chiing khong c6 anh hudng hé thong dén gia tri
trung binh ctia Y. Vé mat hinh hoc, gia thiét nay duoc mé ta bang
do thi (hinh 3.03)

P thi chi ra rang voi mdi gia tri cua X, cac gia tri co thé co cua
Y xoay quanh gia trj trung binh. Phan b cta phan 16n hon hay
nhé hon gi4 tri trung binh chinh 1a cic nhiéu u; ma theo gia thiét
nay trung binh cta cac chénh 1éch nay phai bang O.
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Hinh 3.03. Phan phdi c6 diéu kién ciia cac nhiéu u,

(®) Gié tri trung binh

PRF:Y, = B + B, X,

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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