CHUONG II. HOI QUY TUYEN TINH PON
(PHAN 3)

ThS. Vii Thi Phwong Mal
Khoa Kinh Té Quéc Té- Pai hoc Ngoai Thuwong
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4. Phuwong phap hop ly toi da (MLE)

- Ngoai phuong phap binh phuong nho nhat (OLS), ngudi ta con
hay str dung mot cong cu khac dé udc luong cic tham sb cua
mo hinh kinh té luong, d6 1a phwong phap wée lwong hop Iy
toi da (maximum likelihood estimation).

- Phuong phap nay dugc danh gid la manh hon so véi phuong
phap OLS vé mot s6 diém Iy thuyét. Ching ta s& khong di sau
vao nghién ctru phuong phap ndy nhung viéc nam dugc ban
chét ctia no s& gilp ta trong viéc doc va hiéu cac két qua hoi quy
duoc chay trén cac phan mém kinh té luong.

- Biéu co ban nhat ching ta can nam dugc & day la:


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

4. Phuwong phap hop ly toi da (MLE)

- Néu u; tuan theo quy luat phan phdi chuan thi hé s6 hoi quy cua
cac uoc luong theo phuong phap ML va OLS (cac ;) la nhu
nhau. Diéu nay luén dtng trong ca ham hoi quy don 1an ham
ho1 quy boi.

- Uédc lwong ML ctia @2 = 2. 42 /n la w6c lugng chéch con ude

n

luong OLS cua ¢ ° = 2 d; /(n ~ 2) la udc lwong khdng chéch.

i~1

- Tuy nhién do kich thudc mau n theo phuong phap ML 16n hon
kich thuéc mau theo phuong phap OLS, nén gia tri udc luong
ctia 62 theo ca hai phuong phap trén c6 xu huéng bang nhau.

- Do vay, mot cach tiém cén, udc luong cua o? theo phuong phap
ML ciling dugc danh gia la udc luwong khdng chéch.
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4. Phuwong phap hop ly toi da (MLE)

- Trén thuc té, nguodi ta wa chudng phuwong phdp OLS hon
phuong phép ML boi vi : phuong phap OLS Cung voi gia thiét
vé phan phoi chuan ctia ui cung cap Cac Cong cu can thiét dung
dé uéc luong va kiém dinh cac gia thiét thong ké ciia mé hinh
hoi quy tuyén tinh trong khi d6 néu sir dung phuong phap ML,
ta s& phai d6i mit vai cac 1y thuyét toan phtc tap hon.
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5. U&c lwong khodng va kiém dinh gia thiét thong ké

- 5.1. Udc luong khoang: mét vai tu tuong

- 5.2. Khoang tin ciy ctia hé s6 hdi quy B, va B,
- 5.3. Khoang tin cay cua phuong sai

- 5.4. Kiém dinh gia thiét thong ké
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5.1. Uéc lwong khoang: mét vai tw twong

- Ta biét rang#, vas, 1a udc luong diém (point estimators) cua B,
va B, nhung do cac dao dong cua vi¢c lay mau lap lai nén cac
udc luong diem co thé khac véi gia tri thue mac du trung binh
gia tri cua cac udc lugng#, vas bang véi gia tri thuc B, va B,.

- Do d6 nguoi ta mudn xay dung mot khoang xung quanh gia tri
uoc luong diém voi long tin rang gia tri thuc s€ nam trong
khoang d6 véi moét do tin cay nhat dinh.

—> Cach lam nay goi la w6c¢ luwong khoang.
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5.1. Uéc lwong khoang: mét vai tw twong

- Gia str ta muon tim #, sao cho gia tri ctia NG gan vai gid tri cua
B, nhat. Muon vay, ta phai tim hai s6 duong & va a, nam trong
khoang (0,1) sao cho xac suat dé khoang ngau nhién (¢, -5, #,+9)
chtra gia tri thuc cia , 1a 1- o :

P(#,-0<B,<£,+0)=1-0a

- Mot khoang ngau nhién (random interval) nhu trén goi la
khoang tin cay (confidence interval);

- (1- o)) duoc goi 12 hé s6 tin ciy (confidence coefficent):

- o (0 <a<1) la mic y nghia (level of significance).

- Céc diém tan cung cua khoang tin cay dugc goi 1a cac gia tri
téi han (critical values) - (¢, - 9) la gia tri t61 han dudi con
(#, +0) la gia tri t61 han trén.
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5.1. Uéc lwong khoang: mét vai tw twong

- Trong thuc hanh, nguoi ta hay st dung a va (1- o)
& dang phan tram.

Vi du: néu a = 0,05 (hoic 5%) thi xac suat dé
khoang tin cay chtra gia tri thuc caa 3, 1a 0,95 (hay
95%).
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5.2. Khodéng tin cay ctia hé s6 héi quy B, va B,

+ 5.2.1. Khoang tin cdy ctia hé s B,
» 5.2.2. Khoang tin cay cua h¢ 50 b1
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5.2.1. Khoang tin cay ctia hé so B,

- Nhu di hoc trong phan 3.3, véi gia thiét u; tuan theo quy luat
phan phoi chuan, ta cd cac woc lugng OLS # va/Z  ciing tuan
theo quy luat nay.

- Boi vay, bién Z duoc goi 1a bién phan phdi chuan hoa véi:

p - p (ﬁ"ﬁ)\/zx. 5.01)

se(ﬁ)

Z ~

- Trong thuc té, it khi ta biét dugc gia tri thuc ctia 62 ma chi co
duoc gia tri vdc luong khong chéch cua no la ¢ 2. Khi do, néu
thay ¢ bang o thi [5.01] c0 thé duoc viét lai nhu sau :
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5.2.1. Khoang tin cay ctia hé so B,

B8 _ TP 2 x; [5.02]

{
se (7)) 7

- trong do se (#) 1a udc lugng cua sai sO tiéu chuan.

- Nguoi ta cing ching minh duoc rang bién t tudn theo quy luat
phan phdi Student véi (n-2) bac tu do.

- Do d0, thay vi str dung quy luat phan phoi chuan, ching ta co
thé sir dung phan phdi Student dé xay dung khoang tin cay cho
B, nhu sau :
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5.2.1. Khodng tin cay cta hé so B,

t s <t < =1-
P( CRIA <t _t(n_z)’%) 1-a

(_) P(_ t(n—2),0% = = 2 St(n—z),O%) =1-a

« P['Bz ot S€ (,6’2) = '82 = 'Bz i t(n—z)-yse ('Bz)] -1 [503]

(”_2)'7
2

- Nhu vay, voi do tin cay 1a 100 (1- o) % thi khoang tin

cdy cua 3, la
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5.2.2. Khoang tin cay ctia hé so B,

- Twong tu nhu trén ta co thé xay dung duoc khoang tin
cay cho he so B; nhu sau:

PLA "t e (PSP 2 0ty e (P1 m1m @ [5.04]

- Nhu vay, voi do tin cay 1a 100 (1- o) % thi khoang tin
cay cua B, la:
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5.3. Khoang tin cay cua phwong sai

- Phuong sai ctia tong thé chinh 1a phuong sai cua thanh phan
nhiéu ui ma ta ki hiéu 1a 2.

- Vi gia thiét vé phan phdi chuan ciia s6 hang nhiéu, nguoi ta
chirng minh dugc dai lwong ngau nhién:

o= 2

X = (n " 2)

0-2

tuan theo quy luat phan phoi xac suat khi-do 2 vdi (n-2) bac tu

do.

- Vi vay, str dung quy luat phan phoi 2, ta xay dung duoc khoang
tin cdy cho 62 nhu sau:
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5.3. Khoang tin cay cua phwong sai

o  P[M2)_7 _<e?<n2) 7 _]=1-a [5.05]

Z(Zn‘Z),“Z Z(Z“_z)'l_%
- Nhu vay, voi do tin cay la 100(1- o) % thi khoang tin cay cua o2 la:
[(n-2)— (-2 7]
P P

(n_2),% (n_2),1_0%
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Vi du 3: Véi két qua tim duoc trong vi du
2, hay tinh khoang tin cay cua hé s6 hoi
quy s va cua phuong sal cua mo hinh (u)).
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5.4. Kiém dinh gia thiét thong ké

- Van dé kiém dinh gia thiét thong ké da duoc tom luge ngan gon
trong phan kién thirc bd trg (chuong 0) vé X4c suat thong keé.

- O muc nay chlng ta chi trinh bay c4c dang kiém dinh lién quan
dén hé s6 hoi quy va phuong sai cua nhiéu trong hoi quy tong
thé, kiém dinh su phU hop cua SRF clng vai cac phuong phap
tiép can dé thuc hién c4c kiém dinh nay.
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5.4. Kiém dinh gia thiét thong ké

- 5.4.1. Kiém dinh gia thiét vé hé so hoi quy
- 5.4.1.1. Phuong phap khoang tin cay
+ 5.4.1.2. Phuong phap gia tri t61 han
- 5.4.1.3. Phuong phap gia tri p-value
- 5.4.2. Kiém dinh gia thiét vé phwong sai ciia nhiéu
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5.4.1. Kiém dinh gia thiét vé hé sb hoi quy

- C6 ba dang gia thiét kiém dinh nhu sau vé hé so6 hoi quy:

: Hai phia: (R Ao 2
\Hl:ﬂiiﬂ:

. B < B

- Phia phai: Mot
&Hl:ﬂi>ﬂ:

T ‘B =B

- Phia tréai: Mo o
H:ﬁi<ﬁi*

- Trong do, B; nhan gia tri 1a B, hodc B, (trong pham vi mo6 hinh
ho1 quy don ma ta dang x¢ét).
- B 1a gia thiet vé gia tri thuc ctia B;, nhan gia tri 1a 4" hodcs .
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5.4.1. Kiém dinh gia thiét vé hé sb hoi quy

. C(’),ba cach dé xay dung quy Péc quyét dinh xem 1a
chap nhan hay bac bo gia thiét H,, do la:
5.4.1.1. Phwong phap khoang tin cay
5.4.1.2. Phwong phap gia tri t¢i han

5.4.1.3. Phwong phap gia tri p-value
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5.4.1.1. Phwong phap khoang tin cay

- Theo muc 5.2, ta c6 khoéng tin ciy do6i ximg ciia B; (twong ng
véi kiém dinh hai phia) la:

[ﬂi - t(n_2),07

- Néu gia tri #° khong roi vao khoang nay thi ta bac bo gia thiét H,.
- Poi véi kiém dinh phia phai, khoang tin ciy bén phai caa f. Ia:

7t

S€ (ﬂi)’ ﬁi " 1:(n—z),ijse (ﬂl)]

se (¥ ), 7 ]

(n72)%
> Néugia tri #” khong roi vao khoang nay thi ta bac gia thiét H,,.
- Poi véi kiém dinh phia trai, khoang tin ciy bén trai cia p; 1a:

[P, Tt se ()]

(n—2)¢

- Néu gia tri #” khong roi vao khoang nay thi ta bac gia thiet H,.
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5.4.1.2. Phuong phap gia tri to han

g - F
- Bwoe 1: tinh gia tr1 t,o = — 5 i
se (7))

- Buéc 2: tra bang t-student voi mirc y nghia o/2 (néu 1a kiém
dinh hai phia) hoac muc y nghia o (néu la kiém dinh mot phia)
de co gia tr1 to1 han t(n_z)'(V hoac t

2

(n=2)% "

* Bude 3: 50 sanh t,, voi gia tri toi han. Quy tac quyét dinh:

Loai gia thiét | Gia thiét Hy | Gia thiét d6i H; | Mién bac bo Hy
Hai phia Bi= 4 Bi# A tael >t,-2,..,

Phia phai Bi< A’ Bi>#; lgs > t-0)
Phia trai Bi= 74! Bi< ?; s <-t,,.
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5.4.1.3. Phwong phap gia tri p-value

* Buoe 1: tinh gia tri t = F= 7
se (7))

* Bude 2: tinh p-value = P (|t| > [t ), trong d6 t 1a dai lugng ngau
nhién co phan phoi t-student v (n-2) bac tu do.

- Buwée 3: néu cho trude mutc y nghia o, quy tac quyét dinh s& 1a:
» Kiém dinh hai phia: p-value < a: bac bo H,
» Kiém dinh mot phia: p-value/2 < o: bac bé H,
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Vi du 4: Hay cho biét hé so trong mo

hinh hoi quy ¢ vi du 1 cd y nghia
thong ké hay khong ?
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5.4.2. Kiém dinh gia thiét vé phwong sai clia nhiéu

- Phuong phap tién hanh kiém dinh gia thiét twong tu nhu kiém
dinh gia thiét vé hé s6 hdi quy. Bang 2.06 trinh bay mot cach
tom tat cac loai gia thiét, phuong phap kiém dinh va quy tac
quyét dinh.

- Trong gia thiét Hy, 2 12 gia tri s6 cho trudc va:
— 2)0 2

02
0

ZZ:(n
0

_ 2 2
p-value=P (#° ~ %
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Bang 5.01. Kiém dinh gia thiét vé phwong sai ctia nhiéu

Loai gia | Giathiét Hy | Gia thiét d6i H, Phuong phap Mién bac boé Hg
thiét
Khoang tin cay & 2 o 2
2
7 D) (D) ]
(n=2) (n"2)17%
T R
- - 2 — o 2 2 o 2
Hai phia c- = c-F£
Gia tri té1 han X2s x°2 hodic Y2 < X2
9 (n*2),‘% ° © (n*2),1*%
Gia tri p-value p-value < o/2 hoac p-value > 1- /2
Khoang tin cay o 2
o2& _ (e'e)
o © LN-2)—= , + ]
o @ o 2_ 0-2 2 0-2 (n=2).%
Phia phai c =, c =9, _
Gia tri té1 han X%2> x°?
0 (n—2),%
Gia tri p-value p-value < a
Khoang tin cay o 2
2
7y & [—°°,(n—2)—12 ]
2 2 2 2 W aname
Phia trai c- =979, o< 9] _
Gia tri t&1 han X2< x2
0 (n—2),1~ <

Gia tri p-value

p-value > 1- a
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Vidu 5 : Gia tri phuong sai cua nhiéu trong
md hinh héi quy ¢ vi du 1 c6 16n hon
20500 hay khong?
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6. Phan tich phwong sai va kiém dinh sy phu hop cla
mO hinh héi quy

- 6.1. Cac tong binh phuong d6 1éch

- 6.2. Hé s6 xac dinh (don)

- 6.3. Kiém dinh su pht hop ctia mé hinh hoi quy
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6.1. Céc tdng binh phwong dd léch

Hinh 6.01. Y nghia hinh hoc ciia TSS, ESS va RSS
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6.1. Cac tbng binh phuwong dé l1éch

TSS = 2 yi2 =) (Y.~ Y_)2 [6.01]

1a tong binh phuong cac do sai léch giita gi tri quan sat thuc té Y, va gia tri trung
binh cua ching (TSS= Total Sum of Squares - con goi 1a tong binh phuong d6 1éch
cuay).

ESs =2 =2 (Y - v) = BIl x? [6.02]

1a tong binh phuong cac d6 sai 1éch gitra gid tri cua bién phu thudc Y tinh theo ham
hoi quy mau voi gia tri trung binh cua chung (ESS= Explained Sum of Squares-
con goi la tong binh phuong do 1éch cua Y duogc giai thich bol SRF).

RSs = 2 47 = 2. (v, ~v)? [6.03]

1a tong binh phuong cac do sai léch gitta gia tri quan sat Yi va gid tri tinh toan
(RSS= Residual Sum of Squares- con goi la tong binh phuong phan du. RSS do cac
yéu to ngau nhién gay ra.)
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6.1. Céc tdng binh phwong dd léch

» Ta ¢6 ham hoi quy mau SRF codang : v, = v, *u.

- Phuong trinh trén c6 thé viét lai dudi dang ham phuong sai 12
y. =Y Tt

> 2oyl 2y ey TRyl kg,

- Dua vao cac tinh chat cua ham SRF , ta lai co :

n

. 2 jui =0 va g =8 x
iT1

9 Zy-zzz9i2+zai2:ﬂizzxi2+zﬁi2

- Do do: TSS = ESS + RSS [6.04]
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- Vi du 6 : Tinh cac tong binh phuong do
léch (TSS, ESS, RSS) cua mé hinh hoi
quy trong vi du 1.
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6.2. Hé sb xac dinh (don)

Y- I
- Taco TSS=ESS +RSS >1- 55« B - &0 V) i
TSS  TSS Z(Y—Y) Z(Yi_Y)Z

Z YA._Y_2 ZAz
- Tadat r? = v, _) = BS hayr =1~ Ui—zzl_RSS

Z A
CTu = ESS - (Y, Y_)
TSS Z(Y‘Y)Z
Zyizzﬂle_ﬂ ZX
)INCHEND MICINENER) YN

-Taco r?= [6.05]

- N€u chia ca tr va mau cua phan so6 trén cho mau n (hoac (n-1) néu
la mau nho) thi ta s€ duorc :
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6.2. Hé sb xac dinh (don)
Z 2

ity 2, /3{ z} [6.06]
/ 1) y

- trong do, s? vas laphuong sai mau cia X va Y.

- Tir cong thire tinh r2 ta c¢6 thé thay r2 do ty 1¢ hay s6 phan trim
cua toan bo sai I¢ch cua Y véi gia tr1 trung binh cua chung duoc
giai thich bang mo hinh (hay bién doc lap).

- 12 dugc goi 1a hé s6 xac dinh hay hé so xac dinh don ((sample)

coefficient of determination)

- 12 nam trong doan [0,1]

- r? cang tiém cén 1 thi sai 1éch ciia Y so véi gia tri trung binh

cang nhd, do d6, md hinh hdi quy (hay bién doc 1ap) cé y nghia

cang lon
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6.2. Hé sb xac dinh (don)
- Mit khéc, theo tinh chat ctia SRF ta lai co: vy, = #,x, 4,

y, u. _ in(yi_ﬁi)_ inyi_z X U

K- S ex >
"DoOX xdi =0-> B - Z %y, [2.28]
4, Ty
. Thay két qué ctia [2.28] vao [2.26] ta dugc: r? = ézx - );2 [6.07]

- Cian bac hai ca hai vé cua [2.29] ta duoc:
\/(Zx)(Zy) ﬂsz_(Zx)]zYz_(zY)_[Gos]

- CT tinh cta hé sb twong quan don (sample correlation coefficient).
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Vi du 7 : Tinh hé s6 xac dinh 12 cua
moO hinh ho1 quy trong vi du S.


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

6.3. Kiém dinh sw phu hop ctia mé hinh hoi quy

- 6.3.1. Phan tich phwong sai

- 6.3.2. Kiém dinh mé hinh
+ 6.3.2.1. Phuong phap gia tri t61 han
- 6.3.2.2. Phuong phap gia tri p-value
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6.3.1. Phan tich phuwong sai

- Nhu ta d3 biét:
Z yi2 = /Bizz xi2 + Z ljiz

<~ TSS = ESS + RSS
- Tt goc d6 cua nghién ctru hoi quy, viéc nghién ctru cac thanh
phan ESS va RSS cua tong the TSS duoc goi chung la phan tich
phuong sai (analysis of variance- ANOVA).
- Ung v&i moi gia tri tong binh phuong (Sum of Squares- SS) s&
c6 mot hé so bac tu do dugc xay dung dua trén co sé so luong
cac quan sat. Chang han nhu:
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6.3.1. Phan tich phuwong sai
- TSS =2 y* ¢6 (n-1) bac ty do vi ta dd mat mot bac tu do dé tinh gia
tri ctia trung binh mau v .
- ESS =2 y7=#22 x’ c61bac ty do Vi:
ﬁz ~N (BZ’G,ZZ)

g - F
o 20_ ) 2 X’ ~N (0,1)
ﬂZ
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6.3.1. Phan tich phuwong sai

Bang 6.02. Phan tich phuong sai cho mo hinh hoi quy hai bién

. , Tong binh phuong | Bac twrdo | Phuong sai
Ngudn bién thién
) (SS) (df) (MSS)*
(2) (3) (4) = (2)/(3)
Tir ham hoi quy (ESS) Y gr= 821 1 P22y
Tt cac yéu té ngau nhién DI (n-2) 2 af i
(RSS) "2
Tong bién thién (TSS) 2y (n-1)

*MSS= Mean sum of squares
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6.3.1. Phan tich phuwong sai

- Bay gio, dua vao cac dir kién & bang 2.10, ta cd thé xay dung
bién F sao cho:

BT TR T
RSS /(n = 2) 2 47 /(n~ 2) o 2 '
Hay F= TSS .r /1 _ r .(n —2) [6.10]

@~ rHTss /n—2) @~ 1

- Dé dang thay F tuan theo quy luat phan phoi Fisher :
F~ Fa, (1, n-2)
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6.3.2. Kiém dinh mé hinh

- Nhu di phan tich ¢ phan hé s6 xac dinh r2, ¢ danh gia
muc d6 thich hop ciia mo hinh hdi quy, nghia 1a mo
hinh hoi quy giai thich duoc bao nhiéu % su thay doi
ctia bién phu thudc Y, thi ta sir dung hé s6 xac dinh r2.
Hé s6 r2 cang gan 1 bao nhiéu thi md hinh hoi quy
cang cd y nghia bay nhiéu.
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6.3.2. Kiém dinh mé hinh

- Do d6, véi két qua hdi quy ctia mau cu thé, ngudi ta quan tam
dén viéc danh gia xem gia tri cua r2 khac 0 cé y nghia thong ké
hay khong. Nghia la ta tién hanh kiém dinh gia thiét:

(H r’=0

0
1H r %0

- B6i véi mo hinh hoi quy hai bién, gia thiét H, con ¢6 y nghia 1a
bién doc 1ap khdng anh huong dén bién phu thudc Y, hay noi
cach khac, B, = 0. Vi vay ta cO gia thiét trén twong duong voi
gia thiét: SN

3
(H,:# #0

- Ta s& tién hanh kiém dinh gia thiét ndy dwa vao gia tri cua F
duogc tinh theo cong thic [2.32].
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6.3.2. Kiém dinh mé hinh

- Thong thudng nguoi ta tien hanh kiém dinh H, bang
hal phuong phap sau:

- 6.3.2.1. Phwong phap gia tri téi han

- 6.3.2.2. Phwong phap gia tri p-value
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6.3.2.1. Phuong phap gia tri t& han

2

r(n— 2)
17r")

* Buédc 1: Tinh F, =

- Bwée 2: Tra bang F vo1 mure y nghia o va hai bac tu do (1, n-2)
ta dugc gia trito1han F 5

* Bude 3: Sosanh FOva F 1
¢ Néll FO > FOL, (1, n_z): béC b() HO
- Néu F, < Fo. (1, n-2): kKhOng co co so dé bac bo Hy
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6.3.2.2. Phwong phap gia tri p-value

2

r(n— 2)

- Bwéc 1: Tinh F_ = 2
@ r)

- Bude 2: Tinh p-value = P(F > F,) v6i F 1a phan phoi Fisher co
hai bac tu do 1a (1, n-2)

- Bwée 3: So sanh p-value va mirc y nghia a
- Néu p-value < a : bac bé H,
- Néu p-value > o : khong co co so dé bac boé H,
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6.3.2.2. Phwong phap gia tri p-value

Luuy:

» Thong thuong gié tri p-value s& dugc tinh san trén cac phan
mém KTL. Nhiém vu ctia chlng ta chi la doc cac két qua nay.

- Khi ap dung phuong phép kiém dinh mure y nghia cho kiém
dinh t, F, %%, néu khdng biét a, ta quyét dinh chap nhan hay bac
bé H, dua vao muc y nghia thyc p-value va quy tac kinh
nghiém la so sanh véi 0,05.

- Vi du nhu d6i véi kiém dinh hai phia cta t, ta c6 quy tic quyét
dinh nhu sau :

- p-value > 0,05 : chép nhéan H,
- p-value < 0,05 : ¢0 co sé bac bo H,
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6.3.2.2. Phwong phap gia tri p-value

- Vi du 8: Hay kiém dinh su phu hop cua
mo hinh hd1 quy trong vi du 1.


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

