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CHUONG II. MO HINH HOI QUY HAI BIEN

- Gi6i thiéu mo hinh hoi qui

- Ham hoi quy tong thé va ham hoéi quy mau

- Phuong phap binh phuong nhé nhat (OLS)

- Phuong phap hop 1y toi da (MLE)

- Udc luong khoang va kiém dinh gia thiét TK

- Phan tich phuong sai va kiém dinh sy phu hop cia
mo hinh ho1 quy
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1. Gi&i thiéu mo 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

- Hoi qui 1a cong cu chi yéu ctia KTL.
. «regression to mediocrity» nghia Ia
« quy vé gia tri trung binh »

. | Khi Galton (1886) nghién ctru su phu

thuodc chiéu cao cua cac chau trai vao chiéu cao cta bd
chung.

- Ong da xay dung dugc do thi chi ra phan bd chiéu cao cua
cac chau trai irng vd1 chieéu cao cua nguoi cha.
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- N

1.1. Khai niém vé phan tich héi 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 héi qui
Qua db thi phan bd, co thé thay:

+ V&1 chiéu cao cua ngudi cha cho trudce, thi chi€u cao cua cac
chau trai s€ la mot khoang dao dong quanh mot gia tr1 trung

binh.

- Chiéu cao cua cha ting thi chiéu cao ctia cac chau trai ciing
tang.

. chi ra gia tr1 TB cua chiéu cao con trai

SO V01 chleu cao ctia nhitng dng bo.

Neu ndi cac diém gia tri TB nay, ta s& nhan duoc mot dudng
thang nhu trong hinh v&.

- Pudng thang nay dugc goi la dwong hoi quy- md ta trung binh
su gia tang chi€u cao cac con trai so v4i bo.
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1.1. Khai niém vé phan tich hoi qui
- Nhu vay, nghién ctru gitp giai thich dugc cau hoi: mac du

c¢6 xu hudng bo cao dé con cao, bo thap dé con thap nhung

| |a hoi quy.
« Tu do, nghién ctru gitp du bao chiéu cao trung binh cua
cac con tral thong qua chi€u cao cho trudce cua cha chiang.
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. S
1.1. Khai niém vé phan tich héi qui

- Ban chat cua phan tich hoi quy la nghién ciru moz lien h¢ phu
thujc ciia mét bién (goi la blen phu thugc hay bién dwoc gidi

thlch) v6i mot hay nhiéu bién khdc (goi 1 bién doc lap hay
bién gidi thtch)

- Phan tich hdi quy tap trung giai quyét cac van dé sau :

- Uéc lugng gid tri trung binh cua bién phy thudc véi cac gia
tr1 da cho cua cac bién doc 1ap.

- Kiém dinh gia thiét vé ban chat cua su phu thudc do.

- Dy bao gia tri trung binh cta bién phu thudc khi biét gié tri
cua bién doc lap.

- Két hop ca ba van dé trén.
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1.2.1. Quan hé thdng ké va quan hé ham s

Trong quan hé thong K, blen
phu thuoc la dai luong ngau
nhién, co phan bd XAc suat.

Ung v6i mdi gia tri da bi€t cua
bién doc 1ap co thé co nhleu gia
tri khac nhau cua bién phu
thugc. Phan tich hoi quy khong
xét dén cac quan hé ham so.

Vi du: su phu thugc cua nang
suat mot giong ngo vao nhiét do,
luong mua, d6 chiéu sang, phan
bon...la QH TK ékhong thé du
bao mot cach chinh xac nang
suat cuia giong ngd nay/ha (Vi
sa0?)

CuuDuongThanCong.com

Trong quan hé ham so, cac bien
khong pha’ii la ngau nhién
ng véi moi gid tri ctia bién doc

lap chi cO mot gia tri ctia bién
phu thudc.

Vi du: trong vat ly, khi xét mot
dong tr chuyén dong déu, nguoi
ta co cong thuec :
S=v.t
S = dd dai quang duong
I glan
t = thot gian

- Day
sa0?)
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3. Phuong phap binh phwong nhd nhat (OLS)

- 3.1. Noi dung phuong phap binh phuong nhé nhat

- 3.2. Cac tinh chat thong ké cua cac udc luong binh phuong nho
nhat

- 3.3. Cac gia thiét co ban ciia phuwong phap binh phuong nhod
nhat

- 3.4. Do chinh xac cia cac udc lugng binh phuong nho nhat

- 3.5. Tiéu chuan cua cac udc luong binh phuong nho nhat- Dinh
ly Gauss- Markov

- 3.6. Phan bd x4c suat cia cac ude lugng binh phuong nho nhat
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3. Phuong phap binh phwong nhd nhat (OLS)

- Phuong phap OLS (Ordinary Least Square) do nha toan hoc
Puc Carl Friedrich Gauss dua ra. St dung phuong phap nay
kém theo mot vai gia thiét, cac udc lugng thu duge s& 6 mot so
tinh chat diac biét, nhd d6 ma phuong phap ndy tré thanh
phuong phap manh nhat va phd bién nhat trong phan tich hoi
quy.


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

3.1. Noi dung phwong phap binh phwong nhd nhat

- Gia str ham hoi quy tong thé xac dinh hai bién c6 dang nhu sau :
PRF: Y= B+ B, X+ u. [3.01]
- Do khong thé truc ti‘ép udc hfo’ng ham PRF nén ta s€ udc luong
no thong qua ham ho1 quy mau co dang :

SRF:Y;=4+4, Xi+i, =v, +u [3.02]
» Trong do v, 1a uwdc luong cua Y;.
- Tur [3.02], ta co:

0, =Y;-Y,=Y;- 4, -4, X [3.03]
> [3.03] cho thay udc lugng ctia bien ngau g, 1a chénh 1éch giira
gia tr1 thuc va gia tri uwdce lugng cua Y;. 2 Néu v, cang nho thi
chénh Iéch gitra Y; va uoc lugngy, cang nho. Khi do, gia tri cua
udc lugngy, cang gan voi gia tri thuc Y.
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3.1. Noi dung phwong phap binh phwong nhd nhat

- Bay g10, ta g1a st cO n cap quan sat gitta Y va X, ta s€ thu di tim
gia tri ctia ham SRF sao cho nd gan vai gia tri thuc ctia Y nhat
c6 thé. Pé lam diéu do, ta s& ap dung tiéu chuan: chon ham SRF
nao co tong cac phan du:

dod = (Y, ~Y.) datcuc tiéu.

i=1 i=1

- Tuy nhién, mot cach truc quan, ta c6 thé thay rang day khong
phai la phuong phap to1 wu vi li do sau day.
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L
3.1. Noi dung phwong phap binh phwong nhd nhat

Hinh 3.01. Tiéu chuan binh phuong nho nhat



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

3.1. Noi dung phwong phap binh phwong nhd nhat

- Néu 4p dung tiéu chuan cuc tiéu hoa tong cac phan duy 4, thi @b
thi 2.05 chi ra rang c4c phan dud,va, tot hon cac phan du 4, va
¢, VI chung mang dau am (-). Mic du vay Khi cOng tong cac phan
du nay lai (4, +u, + 4, + ¢,) thi vai tro ctia tat ca cac phan du nay lai
nhu nhau. Hay noi mot cach khac, vai tro cua tat ca cac phan du
ma ta nhan duoc bi dong nhat hoa bat ké gia tri ctia chiing « gan »
hay « xa » v&i cac gia tri quan sat phan tan xung quanh duodng
SRF. Hau qua ctia viéc nay la tong dai s6 cAc phan du ¢, rat nho
(tham chi bang 0) mic chod, phan tan xa SRF dén may.
- P& minh hoa rd hon, ta hdy thtr dit gid tri ctia g.,4,,d,,d, lan
luot 14 10, -2, +2 va -10. Tong dai sO cua cac phan du nay bang
0 mac duu, va i, phan tan xa hon SRF so void, va u, .
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3.1. Noi dung phwong phap binh phwong nhé nhat

- Chiing ta ¢ thé khac phuc dugc tinh trang nay bang cach tim
g1a tr1 cua SRF sao cho :

D R ARED R R S

dat gia tri cuc tiéu. Trong do,Y ¢’ 14 tong binh phuong cac phan

du. Bang viéc binh phuongu , phuwong phap nay cho phép dé cao

vai tro cta cua d, va i, hon la i, va g, nhu trong vi du bén trén.

- Vi tiéu chuan cuc tiéu tong cac phan du thi tong gia tri Cac
phan du c6 thé rat nho mgc du ching phéan tan xa SRF den dau.
Nhung diéu nay lai khong thé xay ra trong quy trinh binh
phuong toi thiéu vi néuy, (gia tri tuyét d6i) cang 16n thlz i’ cang
16n.
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3.1. Noi dung phuwong phap binh phwong nhd nhat

- Tt phuong trinh [3.03] ta c0X ¢/ 1a mot ham cua 5, va 4, :

2

Sou;=f(B,8,)=3 (Y, = B, - B,X)
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Nhac lai vé cuwce tri clia ham so

- Ta biét rang mot ham sb f(X) dat cuc tiéu

(f'(X) =0
>
(f(X) >0


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

3.1. Néi dung phuwong phap binh phwong nhd nhat

* nén suy ra néu coi Z i’ 1a mot ham sb thi Z i? dat cuc tiéu <>
[f'(u) =0
i f''"(u) >0

- Do d6, ta co 4, va 4, la nghi€ém cua hé théng phuong trinh sau:
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3.1. Noi dung phwong phap binh phwong nhd nhat

- Nhu vay, 5, va s, duoc tim tir hé phuong trinh:

g+ B, X, =3,
[3.05]

~—

Iélz Xi+lézz Xi2 - ZYiXi
i-1 i-1 i-1

- Hé phuong trinh [3.05] duoc goi 1a hé phuong trinh chuan
(normal equations), trong do n la kich thuéc mau (hay chinh la
sO luong cac quan sat). Giai hé phuong trinh trén ta duoc :
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3.1. Noi dung phwong phap binh phwong nhd nhat

NS XY, -3 X, Y, S (X, - XXY, -Y) S xy,

i=1

N e wl X0 15)
nZXi—(ZXi) z(xi—X) Z_:xi

- Trong d6 : x Va vy 1a gia tri trung binh mau cia X va Y;
Xi= (X;x )vay;=(Yyv )
- Thay 4, vao h¢é phuong trinh [3.06] ta s€ thu duogc 4, co6 gia tri la:

A

Y 4

. X TV -3 X, 3 XY,
=1 i=1 i=1 i=1

) _ [3.07]
A, X

ny xf—(z X )’

> 4, va 4, la cac ude lugng cua B, va B, duoc tinh bang phuong
phap OLS va duoc goi la cac wée lwong binh phwong nhé nhat.

://fb.com/tailieudientucn
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L
Vidul

- Vi du 1: Bang 3.01 sau day cho s liéu vé tiéu dung (Y) va thu
nhap (X) trong 10 nam cua mdt quoc gia.

Nam 1 2 3 4 5 6 7 8 9 10
Y; 7389,99 8169,65 8831,71 8652,84 87/88,08 9616,21 10593,45 11186,11 12758,09 13869,62
X; 8000 9000 9500 9500 9800 11000 12000 13000 15000 16000

. Gi’é su rang su ph}l thudc E(Y/X) c6 dang tuyén tinh d6i véi ca
bieén sO va tham s0.

a. Viét phuong trinh ham hoi quy mau.

b. Uéc luong cac tham s6 ctia md hinh hoi quy trén.

GoiV: Sir dung Excel dé tinh toan!

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


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

3.2. Céc tinh chat thong ké clia cac wéc lwong OLS

- 1) 4, va 4, dugc xac dinh mot cach duy nhat tng vdi n cip quan
sat (X,, Ys)

- 2) 5. va 4, lacac udc lugng diém cua B, va B, va l1a cac dai
luong ngau nhién, vdi cadc mau khac nhau chung sé co gi tri
khac nhau.

- 3) Buong hoéi quy mau (SRF): Y =B, + B,x ¢€Ocactinh chat
sau day :

- a. SRF di qua trung binh maux,v) ,nghiala:v = 4, + 4,x
> Tinh chét nay co thé duoc biéu dién trén dd thi nhu sau :

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


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

3.2. Cac tinh chat thdng ké clia cac wérce lwong OLS

Hinh 3.02. Biéu do dwong hdi quy don di qua gia tri TB miu cia X vaY

y 4

Yi= B+ B, X,

>
X

=
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3.2. Céc tinh chat thong ké clia cac wdc lwong OLS

- b. Gia tri trung binh caay, bang gia tri trung binh ctia cac quan SAtY = v
- C. Gia tr1 trung binh cua cac phﬁn du b?mg 0: Z i, =0

> Tir tinh chat nay ta cd thé suy ra duoc dang ham phuong sai nhu sau:
TACO:Y, = f+ f,X, + 0> S ¥ =nf+ 4,5 X, + 3 0

ZY - ngp, +ﬁZX dOZU =0
Chia ca hai vé cta dang thirc tren chonta du:crc
Y =B+ B, X DY —Y =B (X - X)+d
Hayy. = g,x. +u, > Ddy dwoc goi la dang ham phuwong sai (deviation form)
biéu thi do léch cua gia tri quan sat so vdi gia tri trung b‘|nh ctia chung.
Tur day, dé dang thay duong hoi quy mau cd dang gocy = 4, + 4,x. ¢ thé duoc
viét dudi dang 13 : § = B,X,
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3.2. Céc tinh chat thong ké clia cac wdc lwong OLS

- d. Cac phan du d. khong twrong quan vo1 gia tri wdce luongy, :

3 Y, =0
i=1

n

- Hay ¢ dang ham phuong sai, tas€ c6: Y, ¥4, =0

i=1

- e. Céc phan du 4, khong twong quan vé6i X : z Q,X, =0
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3.3. Céc gia thiét co’ ban clia phuong phap OLS

- Trong phan tich hoi quy, muc dich cua ching ta 14 udc lugng,
du bao vé tong thé, tac la udc lugng Y; = B+ B, X+ U;.

- Cac u6c luong s va s, tim duoc bang phuong phap binh phuong
nho nhat (OLS) la cac uéc luong di€m cua B, va B,.

- Chlng ta khéng biét dugc chat luong cua cac udc lugng diém
nay nhu thé nao ngoai trir viéc bi€t rang cac udc luong nay phu
thudc vao :

- Dang ham ctia md hinh duoc lya chon
- Phuong phap udc lwong duoc st dung
- X;vau,

- Kich thuéc mau
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3.3. Céc gia thiét co’ ban clia phuong phap OLS

- Gia thiét 1: Cac 214 tr1 cua X duoc xac dinh trude va khong
phai 1a dai luong ngau nhién (X; khong ngau nhién).

- Gia thiét nay khéng c6 gi mai vi phan tich hdi quy dugc dé cap
la phan tich hoi quy cé diéu kién, phu thudc va cac gia tri X da
cho.

Vi du nhu khi khao sat mbi quan hé giira thu nhap va chi tiéu
thi cadc muc thu nhap ma ching ta du dinh sé& tién hanh diéu tra
khao sat da dugc xac dinh trude.
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3.3. Céc gia thiét co’ ban clia phuong phap OLS

- Gia thiét 2: Dai luong sai s6 ngau nhién (nhiéu) c6 ky vong
bang 0, tirc 1a: E(ui/X,)=0.

- Gia thiét nay co nghia 1a cac yéu t6 khong co trong mo hinh ma
U. dai dién cho chiing khong c6 anh huéng hé thong dén gia tri
trung binh cua Y. V& mit hinh hoc, gia thiét ndy duge mo ta
bang d6 thi (hinh 3.03)

P06 thi chi ra rang v6i mdi gia tri ctia X, cac gia tri cd thé ¢o cla
Y xoay quanh gia trj trung binh. Phan b cta phan 16n hon hay
nho hon gia tri trung binh chinh 1 cac nhiéu u; ma theo gia thiét
nay trung binh cta cac chénh 1éch nay phai bang O.
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L
3.3. Céc gia thiét co’ ban clia phwong phap OLS

Hinh 3.03. Phan phdi c6 diéu kién ciia cac nhiéu u,

v A

(® Gia tri trung binh

PRF Y, = B, + B,X,
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3.3. Céc gia thiét co’ ban clia phuong phap OLS

- Gia thiét 3: Cac u; cO phuong sai thuan nhat (Homoscedasticity
of u,), tirc 1a cac u; c6 phuong sai 13 mot hang s6 duong (khong
doi) : var (u/X;)= E[u:- E(u/X.)]?= E(u?/X))= o2

>Phuong sai ctia nhiéu thuc chat phan anh mutc d6 dao dong hay

phan tan cua bién phu thudc Y quanh gid tri trung binh c6 diéu

kién.

>Nhu vay, gia thiét 3 ¢ nghia & bién phu thudc Y dao dong

quanh gid tri trung binh E(Y/X.) ing v&i mot gid tri ctia bién doc

lap X ndo d6 voi bién do bang nhau va khong doi. Tic 1a gia tri

phuong sai ¢ diéu kién cua Y khdng thay doi theo gia tri cta X.
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3.3. Céc gia thiét co’ ban clia phwong phap OLS

Hinh 3.04. Phwong sai thuan nhat ciia nhiéu

f(u)A

Mat dd xac suat cia ui

S

PRF :Y, =, + B,X,

v
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3.3. Céc gia thiét co’ ban clia phuong phap OLS

- Trong thuc té, gia thiét 3 khéng phai lic nao ciing thoa.

- Thi du nhu chi tiéu caa nhitng nhdm nguoi ¢6 thu nhap thap va
thu nhap cao thuong cé khuynh hudng khac nhau.

» Doi voi nhém thu nhap thap, chi tiéu thuong tap trung vao nhiing hang
hoa thiét yéu.

- Pbi v6i nhém thu nhap cao, ngoai cac mat hang thiét yéu, con c6 khoan
chi cho cac mat hang xa xi hoac giai tri. ..

- Do vay, ¢6 su khong dong déu vé chi tiéu gitra cac nhom thu
nhap khac nhau. Trong truong hop nay, gia tri phuong sai co
diéu kién cua Y thay doi theo giéa tri caa X. Hién tuong nay
duoc goi la hién tuong phuong sai khong thuan nhat
(heteroscedasticity).
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3.3. Céc gia thiét co’ ban clia phwong phap OLS

Hinh 3.05. Phwong sai khong thuan nhat ciia nhiéu

f(u)ﬂ

0 xac suat cua ui

Mat d

/

PRF :Y, = 8, + B,X,

v
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3.3. Céc gia thiét co’ ban clia phuong phap OLS

- Gia thiét 4 : Khong c6 tu twong quan (no autocorrelation) giita cac
sai s6 ngau nhién (nhiéu) u;. Diéu nay c6 nghia 13 : voi hai gia tri
bat ki Xiva X (i#]), h¢ sO twong quan gitra hai nhiéu bat ki cua
ching u1 va uJ (1#7)la bang 0:

‘ | = E(ui/Xi)(uj/Xj):O )
— V€ mat ngdn ngtr, gia thi€t 4 gia dinh rang cac nhi€u u; va u;
khong tuong quan véi nhau.
>Vé mit ki thuat, day la gia thiét vé su khong ton tai cua tu tuong
quan. Tuc la véi cac gia tri X; cho trudce, sy sai 1éch ve gia tri cua
bat ctr hai gia tr1 Y nao so vai1 gia tri trung binh cua n6 khong dan
td1 cac két qua tu tuong quan.
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L
3.3. Céc gia thiét co’ ban clia phwong phap OLS

Hinh 3.06. Tw twong quan giira cac nhiéu

@ (b)

()
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3.3. Céc gia thiét co’ ban clia phuong phap OLS

- O hinh 3.06 (a) ta thay rang cac nhiéu twong quan duong : mot
gid tri duong cua nhiéu u két hop voi mot gia tri dwong cia
nhiéu u hodc mot gia tri &m ctia nhiéu u két hop voi mot gid tri
am cua nhiéu u.

- Con & hinh 3.06 (b), c4c nhiéu twong quan 4m : mot Qia tri
duong ctia nhidu u két hop véi mot gid tri &m cua nhiéu u va
nguoc lai.

- Néu cac nhiéu phan tan theo kiéu hinh 3.06 (a) va 3.06 (b) thi ta
noi rang do6 1a hién tuong 1a tu twong quan. COn néu cac nhiu
khdng tuan theo bat cttr nguyén tic ndo nhu mé phong trong
hinh 3.06 (c) thi ta noi rang hé so6 tu twong quan cta no bang 0,
tirc 14 khong ton tai tu twong quan. Pay chinh 12 yéu cau dit ra
cua gi thiét 4.
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3.3. Céc gia thiét co’ ban clia phuong phap OLS

- Gia thiét 5L va X; khong tuong quan véi nhau, hay E(u;/X;)=0.
Mot cach day du ta co :
cov (u;, X;) = E[u;- E(up][Xi- E(X)]
= E[u;(X;- E(X)] do E(u;)=0
= E(u;X;)- ECK)E(U;) do E(X;) khong phai 1a dai lugng ngiu nhién
= E(u;X)) do E(u;)=0
=0
- Khi xay dyng ham hoi quy tong thé PRF : Y= B+ B, X+ U, ta gia

dinh rang bién X va u co tac dong doc 1ap 1én Y. Nhung néu X va u
twong quan vdi nhau, thi ta khong thé tach roi anh hudng ctia chung

lén Y.
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3.3. Céc gia thiét co’ ban clia phuong phap OLS

- Gia thiét 6 : Dai luong sai s6 ngau nhién c6 phan phoi chuan :

u, ~ N (0, 69
VOl :
- Gia tri trung binh : E (u;)=0
- Phuong sai : E[u.- E(u)]*= E(u:?)= 62

» Tuwong quan (u;, U;) : E{[u;- E(up)][u;- E(u)]}= E(uiu;)= 0 voi 1 #
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3.3. Céc gia thiét co’ ban clia phuong phap OLS

Luuvy:

- Ta mic nhién thira nhan ¢& mau n 16n hon s6 tham s6 trong mo
hinh, nén di€éu nay khong dugc trinh bay nhu la mot gia thiét
cua mo hinh.

- Néu thoa man gia thiét 1, tic 12 X 1a dai luong d3 xac dinh, thi
X ¢0 cac gia tr1 khong dong nhat.

- Gia thiét vé quy luat chuan cta nhiéu s& dugc ing dung trong
phan udc luong khoang, kiém dinh gia thi€t va du bao khoang.
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3.4. Bd chinh xac cua cac uwéc lwgng OLS

- Theo phuong phap OLS, cac udc luong 4, va s, duoc Xac dinh
theo cOng thuc:

B=Y - B,X
Z Xiyl
§, = =
> X

- Cac udc luong nay la ham cua mau, la dai lugng ngau nhién,
v6i cac mau khac nhau ta ¢ cac udc luong khac nhau.

- Vi phuong sai hay do léch chuan dic trung cho do phan tan cia
dai luong ngau nhién, nén ta dung ching lam thudc do cho chat
lugng cua udc luong.
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3.4. Bd chinh xac cua cac wéc lwong OLS

- Vi céc gia thiét ctia phuong phap OLS, phuong sai va do 1éch
chuan cua cac véc luong duogc cho boi cac cong thire sau :

Véi 62 = var(u,)= phuong sai thuan nhat cia u;; X; = Xi-x_

2

var( f,) = [3.08] [3.10]

Z X;

se (f,) = [3 09]
Z x

[3.11]
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3.4. Bd chinh xac cua cac uwéc lwgng OLS

- Trong cac cong thirc trén, o2 chua biet. o2 dugc ude luong bang
cong thirc sau day: "

- ¢ = udce luong OLS cua 62
- n-2 =50 bac tu do (number of degrees of freedom- df)
. z i/ = tong binh phuong cac phan du (residual sum of squares- RSS)
- Tr 1cﬁng thire [3.12] = cong thire tinh sai s6 tiéu chuan cia duong
hoi quy ( the standard error of the regression- se) nhu sau:

[3.13]

¢ : d6 léch tiéu chuan (standard deviation) cac gia tri Y quanh SRF

://fb.com/tailieudientucn
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Vidu 2.

Dua Va0 cac s6 liéu da cho trong vi du 5. Yéu cau :
-a.  Tinhy va g
-b.  Tinh phuong sai va sai s tiéu chuan cua c4c hé sb hoi

quy (4, 4,) va thanh phan nhiéu @) trong mé hinh.

- Goi V: Stk dung Excel dé tinh toan!
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3.5. Tiéu chuan cda cac woc lwong OLS- Binh ly
Gauss- Markov

- V&i cac gia thiét tir 1-5 cua phuong phap binh phuong nho
nhat, cac udc luong binh phuong nho nhat thu duoc co tiéu
chuan tot nhat.

- C4c tiéu chuan nay dugc biét dén thdong qua dinh 1y noi tiéng
Gauss- Markov.

- B¢ hiéu duoc dinh 1y ndy, trude hét ching ta hdy lam quen vai
« tieu chuan tuyén tinh kKhong chéch tot nhat » (the best
linear unbiasedness property) cia mdt udc luong.
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3.5. Tiéu chuan cda cac woc lwong OLS- Binh ly
Gauss- Markov

- Mot udc luong, vi du nhu udc luong theo phuong phap OLS,
duoc goi 1a udc lugng tuyén tinh khdng chéch tot nhat (Best
Linear Unbiased Estimator- BLUE) ctia B, néu né théa man céc
tiéu chuan sau day :

- Tuyén tinh: d6 1a ham tuyén tinh ctia mét bién ngau nhién,
chang han nhu bién phu thudc Y trong mé hinh hoi quy.

- Khong chéch: tirc la gia tri trung binh cua udc luong hay chinh
la gia tri ky vong cta no, E (¢,), bang voi gia tri thuc B,

- C6 phwong sai nhé nhat trong 16p cac udc luong tuyén tinh
khong chéch. Mot ude luong khong chéch cO phuong sai nho
nhat duogc coi 1a mot ude luong hiéu qua.
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3.5. Tiéu chuan cda cac woc lwong OLS- Binh ly
Gauss- Markov

- Pbi véi md hinh hoi quy, thi cac udc luong theo phuong phap
OLS duoc coi la cac woc lwong BLUE. Day chinh la ndi dung
ctia dinh ly Gauss- Markov ndi tiéng, duge phét biéu nhu sau:

- Dinh |y Gauss- Markov: Véi cac gida thiét 1-5 ciia phwong
phap binh phwong nhé nhét, cac wéc lwong binh phwong thu
dwoc 13 cac woc lwong tuyén tinh, khong chéch va co phwong
sai nhé nhat (BLUE) trong lép cac wéc lwong tuyén tinh
khong chéch.

- binh ly Gauss- Markov c6 thé dugc giai thich thong qua cac do
thi phan bd xac suat trong hinh [3.07].
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3.5. Tiéu chuan clia cac woc lwong OLS- Dinh ly
Gauss- Markov

Hinh 3.07. Phan ph6i mau cta udc lugng 4, (OLS) va g; (phuong phap khac)

- Hinh 3.07 (a) md ta phan phoi
mau cua udc luong theo
phuong phap OLS. Pé thuan
tien, ta gia dinh réng do thi
phan bd x&c suat cua la d6i
xtng. D6 thi ndy cho ta thay
trung binh cac gia tri E(3,) bang
véi gia tri thyc cua B,. Trong
truong hop nay, ta noi rang4, 1a o

/4 ol A 2 E (ﬂAz) = '82 ﬁAz
UOoC luzo’ng khong Ch¢Ch cua BZ' (a) Phan phbi mu cta B2
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3.5. Tiéu chuan clia cac woc lwong OLS- Dinh ly
Gauss- Markov

Hinh 3.07. Phan ph6i mau cta udc lugng 4, (OLS) va g; (phuong phap khac)

- Hinh 3.07 (b) biéu dién phan phbi
mau cua UL ., mot gia tri UL cua
B, thu duoc bang mot phuong phéap
khac OLS. Gia dinh z,, giéngs,, 12
UL khdng chéch, nghia la gia tri
TB cta n6 bang gia tri cia P..
Ngoai ra, ciing gia dinh s va 5, déu
la cac UL tuyén tinh, tic 1a ching
déu 1a ham tuyén tinh cia bién phu
thudoc Y = gitra hai UL 5, vagz,, ta
chon u6c luong nao?

¢
E(B,) =5, A,
(b) Phan phoi mu ctia Po*
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3.5. Tiéu chuan cuia cac wéc lwong OLS- Dinh ly
Gauss- Markov

Hinh 3.07. Phan ph6i mau cta udc lugng 4, (OLS) va g (phuong phap khac)

- hinh 3.07(c): cas,va 4, déu la cac ude
lugng khong chéch, tuy nhién, . phan
tan rong quanh gia tri TB hon 2, .NOI
cach khac, phuong sai cia #,16n hon
phuong sai cuag,. Bay gio, trong hai
UL cung la UL tuyén tinh, khong
chéch, duwong nhién ta chon UL nao c6
phuong sai nhé hon boi @6 1a UL ¢6
gia tri gan voi gid tri cia B, hon =>do6
chinh la u6c lugng s, vi no thoa man (¢ ) Phan phéi mdu cia P va po*
tiéu chuan BLUE.



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

3.6. Phan bd xac suat cla cac woce lwong OLS

- Vi cac gia thiét dua ra trong phan 3.3, 4,va 3, 1a cac udc luong
tuyén tinh khong chéch c6 phuong sai nhé nhat cta B, va p,.

- Tuy vay, muc dich caa phan tich hdi quy khéng phai chi la suy
doan vé B, va B, hay PRF ma con phai kiém tra ban chat cta sy
phu thudc, con phai thyuc hién cac du doan khac.

- Do d6, can phai biét phan bd X4c suat ctua 4.va 4,. Cac phan bo
nay phu thudc vao phan bo cia cac u..

- Nhu ta d3 biét, phan b6 ctia u; 1a phan b chuan. Tu d6, ta c6 thé
suy ra phan b xac suat cia 4, va 4, cling nhu tong két cac tinh
chat dic trung ctia chiing nhu sau:
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3.6. Phan bd xac suat clia cac wéce lwong OLS

- 1)  Chudng la cac u6c lugng khong chéch.
- 2)  Co6 phuong sai cuc tiéu.
+8)  Khi s6 quan sat du I6n thi cac udc lugng nay xap xi voi
gia tri thuc cua phéan bo.
- 4) 4, tuan theo quy luat phan phoi chuan voi:
-a.  Gilatritrung binh: e(4,) = g,
> X
. b. PhU‘O’ng sal: var( ,él) = 0'; = = o’

n
1 nz xi2
i=1

> 4 =N (Bye?)
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3.6. Phan bd xac suat clia cac wéce lwong OLS

ﬂ,\l_ﬂl

O .
B

->Tir tinh chat 4, ta suy ra bién Z, véi z - , cling tuan theo

quy luat phan phdi chuan, tic 12; Z~ N (0, 1)
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3.6. Phan bd xac suat clia cac wéce lwong OLS

- 5) 4, tuan theo quy luat phan phdi chuan véi:
-a.  Qiatri trung binh: € (8,) = 5,

b, Phuongsai: va( 4)=0? = —

1

A NGet)
Z:'B_ 2"'N(O 1)

O .
B

9
9

- V& mit hinh hoc, phan bd x4c suit cua 5. va g, dugc minh hoa
nhu trong hinh 3.08.
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3.6. Phan bd xac suat clia cac wéce lwong OLS

Hinh 3.08. Phan bo xac suit cua 4, va 2,

1 (4)) IRAUN)

Mat dd xac suat
Mat do xac suét

E(B) = 8, 8, E(6,) = 5, 8,

bt (2) f(z)

Mat dd xac suat
Mat do xéac suét

0 - 0 .

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


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

3.6. Phan bd xac suat clia cac wéce lwong OLS

2

+6) 1=2)7  tyan theo quy luat phan phéi Khi-do () véi (n-2)

bac tu do:
(n - 2)o i

—~ 2
X
2

O

> Biét duoc diéu nay s& gilp ta suy ra dugc gié tri thuc ciia o2 tur
viéc udc luong o2
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3.6. Phan bd xac suat clia cac wéc lwong OLS

-7)  Trong cac udc lugng khong chéch cuia B, va B, bat ké 1a
tuyen tinh hay phi tuyén thi 5, va s, c6 phuong sai nhé nhat.

-8)  Tiur gia thiét u; ~ N(0, 62), ta suy ra Y, von 1a ham tuyén
tinh cua u,, cling tuan theo quy luat phan phoi chuan vo:

-a. E(Y)= B+ BX

-b.  Var(Y;))=0?

> Yi~ N (B, + B.X;, 0%
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