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Hbi quy don bién - SLR

Mb hinh hdi quy don bién véi hai bién sb x va y:

y =00+ Bix+u

v

y goi 13 bién phu thudc/bién dugc giai thich

v

x 13 bién déc 1ap/bién gidi thich
» u 13 sai sb, bao gdm tht c nhiing yéu tb khic dnh hudng dén
y nhung khdng n3m trong x.

v

Bo va B1 13 cac tham sb trong md hinh.

)
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Hbi quy da bién - MLR

Vi du mé hinh hdi quy véi hai bién giai thich:

y = Bo+ Bixt + Box? +u

v

y goi 13 bién phu thudc/bién dugc giai thich

v

x%, x? 13 bién doc 1ap/bién giai thich
» u 13 sai sb, bao gdm tht ca nhiing yéu tb khic anh hudng dén

y nhung khéng n3m trong x!, x2.

v

Bo, B1, B2 1a cac tham sb trong mé hinh.
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Phuong phap binh phuong tdi thiéu thdng thudng véi hdi
quy da bién

» Tim Bo, f1, 3o d& tbi thiu héa téng binh phuong cla sai sb
uj:

n

U= min Z u,-2 = Z(}/i — Bo — 51Xi1 - /82Xi2)2
i=1

i=1

vGi ky hiéu i dai dién cho quan sat thi J.

» (1 va S 13 tac dong rieng phin cha cic bién giai thich lén
bién phu thudc.

» Y nghia cla cic tri théng ké R?, SST, SSE, SSR tuong tu
nhu md hinh SLR.
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Diéu kién cla udc lugng OLS

Tuong tu nhu cic diéu kién cia md hinh SLR:

» Hai diéu kién bac nhAt tuong ting véi E(u) = 0 va E(xu) =0
s& dam bao uéc lugng OLS 13 khdng chéch (unbiased) va nhit
quan (consistent).

» Dién giai: trung binh clia sai sb u bing khéng va sai s u
khéng tuong quan véi bién gidi thich x.
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Dién giai ¥ nghia cta hdi quy da bién

Vi ham hdi quy m3u:

¥ = o+ Pixt + Box*
> (51 va B> 13 tac déng\ riéng phan (El]a Pién x! va x? Iép bién
phu thubc, trong diéu kién cdc yéu to khic khéng doi.
» y la gid tri thich hop (hodc gid tri du bdo) cla bién phu thudc
vé6i diéu kién x! va x2 cho truéc.
» Phan du 13 chénh I&ch giita gid tri thuc t& va gid tri du bdo
cla bién phuy thudc, 1=y — 7.

6
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St dung b6 dit lieu GPA1.dta

. reg colGPA hsGPA ACT

Vi du 1: Udc luong cac nhan t anh hudng dén diém GPA

Source 58 df MS Number of obs - 141
F(2, 138) = 14,78
Model 3.42365506 2 1.71182753  Prob > F = 9.0000
Residual 15.9824444 138 .115814814 R-squared = 0.1764
Adj R-squared = 9.1645
Total 19,4060994 140 .138614996 Root MSE = .34032
colGPA Coef. Std. Err. t P>t [95% Conf. Interval]
hsGPA .4534559 . 0958129 4.73  0.000 . 2640047 .6429071
ACT .009426  .0107772 9.87 0,383 -.0118838 .8307358
_cons 1.286328  .3408221 3.77  ©.e00 .612419 1.960237

. reg colGPA ACT
Source 58 df MS Number of obs - 141
F(1, 139) = 6.21
Model .829558811 1 .829558811 Prob > F = 9.0139
Residual 18,5765406 139 .133644177 R-squared - 9.0427
Adj R-squared = 9.0359
Total 19,4060994 140 .138614996 Root MSE = .368557
colGPA Coef. Std. Err. t P>t [95% Conf. Interval]
ACT .827864  .0108628 2.49 08.014 . 8055862 0485417
_cons 2.402979  .2642027 9.1 0.000 1.880604 2.925355
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Vi du 2: Udc lugng md hinh tién luong

St dung b6 dit lieu WAGEL1 .dta

reg lwage educ exper tenure

Source 55 df M5 Number of obs 526
F(3, 5223 8@.39

Model 46 . 8741776 3 15.6247259 Prob = F 2.8000
Residual 181.455574 522 ,194359337 R-squared 2.316@
Ad] R-squared @.3121

Total 148.329751 525 .28253286 Root MSE 44086
Llwage Coef. Std. Err. t P=ltl [95% Conf. Interwal]
educ .892829 .8873299 12.56 @.000 8776292 .1@64288
exper 9941211 .8817233 2.39 @.817 .eaaris? .@a75865
tenure 8220672 .8830936 7.13 @. 000 .8159897 .B281448
_cans .2843595 .1@41984 2.73 @.087 .B796756 .4898435
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Vi du 3: Udc luong mé hinh tién luong véi tac dong phi
tuyén cha gido duc
St dung b6 dit lieu WAGEL .dta
. gen educsq = educh?

. reg lwage educ educsq exper tenure

Source S5 df MS Number of obs = 526
F(4, 521) - 65.87
Model 49.8213265 4 12,4553316 Prob = F = 3.0000
Residual 98.5884249 521 .189@75672 R-squared = B.3359
Adj R-squared - @.3308
Total 148.329751 525 .28253286 Root MSE - .43483
lwage Coef. Std. Err. t P=ltl [95% Conf. Interwval]
educ -.8316271 .8321443 -8.98 B.326 -.8947755 .8315213
educsqg .8@52535 .8@13386 3.95 @.008 .e@26394 .Ba7Be7e
exper .8e3r12e .ee17az28 2.18 @.838 .eee3673 .earas7a
tenure 8216263 .8@38534 7.88 a.000 .8156279 .B276247
_cans .9776996 .2834733 4,81 a.e00 5779788 1.377428
Ay

— 2
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Nhiing vin dé can luu y véi hdi quy da bién

» Chon bién s& dua vao mé hinh theo tiéu chi gi?
» Hau qua gi néu dua bién khéng lién quan vao md hinh?

» Hau qua gi néu bd sét bién quan trong trong md hinh?
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Céc gia dinh dbi véi hdi quy da bién

Tuong tu nhu cic diéu kién clia hdi quy don bién:

1. Tuyén tinh theo tham sb.
2. Chon miu ngiu nhién.
3. Khéng cé cong tuyén hoan hao.
4. Trung binh c6 diéu kién clia sai sé bing 0:
E(u|x!, ...,xk) =0
= Udc lugng chaa OLS la khéng chéch.

E(B) =8
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Chon bién dua vdo mé hinh

» R? ludn ludn tiang khi dua thém bién vio md hinh, ké c3
nhitng bién khéng lién quan.
» S dung R2-diéu chinh, dugc tinh bing cach:

1-R?)(n—1)
R2-:1—(
adj n—k—1

véi n va k la s6 quan sat va so bién trong mé hinh.

> R2, c6 thé ting hosc giam khi dua bién méi vao md hinh.
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Vi du 4: Ubc lugng mé hinh tién luong véi nhiéu bién giai
thich

St dung bé dir lieu WAGE1.dta

gen educsq=educ*educ

reg lwage educ educsq exper

reg lwage educ educsq exper nonwhite female married

reg Iwage educ educsq exper nonwhite female married numdep

> Kiém tra R? va R2,; thay déi nhu thé ndo khi thém bién,

» Bién nao khdng phi hop véi mé hinh?
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St dung hé sb phéng dai phuong sai (Variance Inflation
Factor) dé lya chon bién

» Hbi quy Ian luct bién x/ 1&n cac bién con lai. Tinh hé s thich
hop Rj2.

1

2
R

VIFj =

> RJ-2 cang I6n chitng t4 bién x/ dugc duoc gidi thich béi cac
bién khéac cang nhiéu.
» Quy tc chung: Loai bién c6 VIF > 10
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gui reg lwage ednc edocsg exper nonwhite female married numdep

. vif

Variable VIF 1/VIF
educ 22.52 0.044414
educsg 22.06 0.D045332
eXper 1.32 0.755470
married 1.25 0.787218
numdep 1.14 0.878038
female 1.05 0.949234
nonwhite 1.02 0.979859

Mean VIF T7.20

Néu c6 mét bién cong tuyén hoan hdo trong md hinh thi VIF

cua bién dé

[ bao nhiéu?
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Dua bién khéng lién quan vao mé hinh

» Gid st mé hinh fhug'l la \N/A = o + B1xt, nhung ching ta uéc
lugng md hinh Y = By + Bix! + Box?.
» M&i quan hé giita 5 va S 13:
B = Pr+ Fadi
Vé6i 61 13 hé sb gbéc clia ham hdi quy cia bién x2 1&n bién x1.
» Néu biérl x? kAhéng quan trong, ﬁAg =0, do d6 f3; s& khong

chéch, 81 = B1.
» Phuong sai clia cic udc lugng sé thay dail
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Thiéu bién quan trong trong md hinh

» Gia st md hinh chuin I = 50 —|—ﬁ1x +ﬁgx , nhung chiing
ta uéc lugng mdé hinh Y [30 + Gixt.

» T cong thic:

B1 = b1 + paci
» Luu y ring k¥ vong clia B1 = 1 va (2 = B2 theo cic dic tinh
khong chéch cla uéc lugng OLS, mic dé chéch cla B; dugc
xac dinh la:

Bias(gl) = f1 — p1 = Bad1
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Dénh gi4 hudng chéch trong md hinh thiéu bién quan trong

» Néu 8, = 0, khi bién x» khéng phai |3 bién quan trong.

» N&u d1 = 0, khi x; va x> khéng tuong quan, thi 1 ciing
khdéng chéch.

» N&u khdng phai 2 trudng hop trén, 1 chéch, véi hudng va
mitc do chéch tuy thudc vao gia tri cia 3> va J1.

Corrixg, x) = 0 Corrixg, x;) <0
B,>0 Positive bias Negative bias
B.<0 Negative bias Positive bias
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Vi du 5: Udc lugng phuong trinh tién luong

St dung bd dir lieu WAGE1.dta

» Gid st md hinh chudn c6 hai bién 13 gido duc (educ) va tb
chat ca nhan (ability):

log(wage) = Bo + Preduc + [rability + u

» Chiing ta khéng quan sat dugc t& chit c4 nhan, do dé chiing
ta chi uéc lugng duge md hinh:

log(wage) = o + Sreduc + u

» Udc luong clia 31 cé bi chéch khéng? va chéch theo huéng
nao?
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reg lwage edno

Source S5 df M5 Number of cbs = 526
F(l, 524) = 119.58

Model 27.5606288 1 27.5606288 Frob > F = 0.0000
Residual 120.769123 524 .230475425 R-sguared = 0.1858
Rdj R-squared = 0.1843

Total 148.329751 525 .28253286 Root MSE = . 48008
lwage Coef. Std. Err. t Pxlt| [95% Conf. Intexrwvall]
educ .0827444 .0075667 10.94 0.000 0678796 .0976091
_cons 5837727 .0973358 6.00 0.000 . 3925563 -TT745891

» Ty subt thu nhap clia mét

8.3%.

nam di hoc udc lugng dugc la
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Mb& hinh thiéu bién quan trong trong trudng hop téng quat

» Mb hinh t8ng quét véi nhiéu bién gidi thich:

Y = Bo+ PBix1 + Baxo + ... + Bixk + u
» N&u thiéu bién quan trong, tit ca cic uéc luong 3 déu bi
chéch.
» Xéc dinh hudng chéch khé hon nhiéu do tuong quan giita cac
bién gii thich véi bién bi thidu, va giita cac bién gidi thich véi
nhau.
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Giad dinh phucng sai cla sai s6 khong doi
(homoskedasticity)
5. V&i céc gia tri clia cac bién gidi thich cho trudc, phuong sai
clia sai sb 13 mét hang sb:
Var(ulxy, ..., xx) = 0>

flwageleduc)

wage

- >
3 > =
=
= Z Z
- = P
- - -7
5 - " Elwageieduc) =
12 4 Bo + Byeduc

educ
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Dac tinh cta uéc lugng OLS

» V&i céc gid dinh 1-5, uéc lugng cta OLS 13 udc luong tuyén
tinh, khéng chéch, va hiéu qua nhit (Best Linear Unbiased
Estimator - BLUE)

» Trong tht ca cdc udc luong tuyén tinh, OLS c6 phuong sai clia
uéc luong 13 nhd nht.
» Khdng chéch.
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