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Mot s6 dic diém dang luu ¥ cla cac nghién ciiu st dung
mé hinh hdi quy da bién

1. Xu huéng chon bién gidi thich sao cho c6 y nghia théng ké
ma khéng quan tam dén Iy thuyét kinh t& hoc clia mé hinh
uéc luong. V& m3u quan sat 16n, viéc ting sb mAu sé [am
ting su tuong quan ngiu nhién, mic di thuc t& khéng c6 bAt
ky lién hé ndo gitta cic bién dé.

2. Xu huéng st dung qué nhiéu bién giai thich trong mé hinh, k&
ca nhiing bién khéng thuc su lién quan vi kha ning gidi thich
md hinh (R?) dugc ting Ién.
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3. Xu hudng chon loc didu chinh dir liéu sao cho md hinh cé két
qua phu hop véi dinh kién cé trudc.

IN)



Xay dung va chuan doin mé hinh trong nghién ctu thuc
nghiém

1. Théng ké md ta dit liéu.

2. Kiém tra tinh tuong quan gifra, cac bién gidi thI,Ch, o
(multicolinearity). Phat hién néu dit liéu phan phoi bat doi
xtng (skewed distribution).

3. Chay thir md hinh hdi quy don gidn va mé rong.

4. Phat hi/én va xt ly nghi vin vé& cAu triic ham (tuyén tinh hosc
phi tuyén).

5. Hau hdi quy: ra soat nhiing vin dé c6 thé xay ra va lua chon
mo hinh phu hgp:

» Heé sb phéng dai phuong sai - Variance Inflation Factors (VIF).

» Bién ngoai vi - Outliers.
» D6 thi phan du - Residuals’ plot.
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Thuyc hanh

B& dit liéu clia chiing ta 13 b dif liéu diém sb SAT cubi cip 3
(standard assessment test) clia hoc sinh trung hoc tai My. B sb
lidu ndy c6 sb liéu trung binh clia 51 bang. Ching ta mubn uéc
lugng mé hinh hdi quy gidi thich diém SAT theo cic dic trung cla
bang nhu thu nhap (trung vi) cla hd gia dinh, ti 1€ chi tiéu trung
binh cho mdi hoc sinh tiéu va trung hoc, ty 1€ hoc sinh thi Iéy diém
SAT va céc bién gidi thich lién quan khéc. Trong mé hinh nay
ching ta tam thai bd qua su khic biét vé khai niém quan hé tuong
quan v8i quan hé nhan qua. Hoc vién cé thé thuc hanh trén file dit
liéu cb tén |3 states.dta.
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Mb ta c4c bién st dung

describe csat expense percent income high college

region

Loai bién

Tén bién

Giai thich

Bién phu thudc

Bién giai thich

csat
expense
percent
income

high

college

diém s8 SAT trung binh

chi phi trung binh cho mét hoc sinh
phin trim hoc sinh thi 14y didm SAT
thu nhdp trung binh hd gia dinh
(trung vi)

phan trim ngudi cé bing tdt nghidp
phd thong

phan trim ngudi c6 bing tdt nghidp
cao déng hodc dai hoc
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M6 ta dir liéu

summarize csat expense percent income high college
region
Variable O0Obs Mean Std. Dev. Min Max
csat 51 944.098 66.93497 832 1093
expense 51 5235.961 1401.155 2960 9259
percent 51 35.76471 26.19281 4 81
income 51 33.95657 6.423134 23.465 48.618
high 51 76.26078 5.588741 64.3 86.6
college 51 20.02157 4.16578 12.3 33.3
region 50 2.54 1.128662 1 4

Didm SAT (csat),

(percent) cé thé c6 phan phdi 1léch.

phan tram hoc sinh trung hoc thi SAT

6
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Hbi quy da bién tuyén tinh

Bt dau bing md hinh don gidn nhit, sau dé thém dan cac bién:

0 2 ()
expense -0.0223***  0.00335 -0.00202
(0.00367)  (0.00478)  (0.00359)
percent -2.618***  .3.008***
(0.229)  (0.236)
income 0.106 -0.167
(1.207)  (1.196)
high 1.631 1.815
(0.943)  (1.027)
college 2.031 4.671%*
(2.114)  (1.600)
_lregion_2 69.45%**
(18.00)
_lregion 3 25.40*
(12.53)
_lregion 4 34.58%**
(9.450)
R-sq 0.217 0.824 0.911
adj. R-sq 0.201 0.805 0.894

* p<0.05, ¥* p<0.01, *** p<0.001. Standard errors in“parentheses.
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Gidi thich md hinh

Mb hinh 1: chi phi c6 y nghia théng k&, nhung chiéu hudng
tadc dong khéng nhu ky vong.

M3 réng mé hinh dé& kiém soat cc bién khac cho thiy chi phi
khong con cé y nghia thong ké = md hinh (1) hodc Ia khéng
day da, hoic 13 do bién chi phi cé tuong quan véi bién khac
trong md hinh day du.

R? ting cao khi kiém soat thém cac bién trong mé hinh (2)
va (3) cho thiy su can thiét phai mé rong md hinh.

C6 thé st dung kiém dinh F d& xac nhan y nghia théng ké cda
c4c bién dua thém vao md hinh.

test percent=income=high=college=0

F( 4, 41) = 99.71

Prob > F = 0.0000
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Kiém tra hé sb tucng quan giiia cic bién giai thich
cov(X,Y)

Var(X)Var(Y)
pwcorr csat expense percent income high college, star(0.05) sig

Pearson’s coefficient of correlation r = -1<r<i1

csat expense  percent  income high college
csat 1.0000

expense -0.4663*  1.0000
0.0006
percent -0.8758* 0.6509* 1.0000
0.0000 0.0000
income  -0.4713* 0.6784* 0.6733* 1.0000
0.0005 0.0000 0.0000
high 0.0858 0.3133* 0.1413 0.5099*  1.0000
0.5495 0.0252 0.3226 0.0001
college -0.3729*  0.6400* 0.6091* 0.7234* 0.5319* 1.0000
0.0070 0.0000 0.0000 0.0000 0.0001

* C6 y nghia théng ké & mic 5%

DAu hiéu tuong quan kha rd rét giifa cic bién gidi thich.



Kiém tra tinh tucng quan giiia cic bién giai thich bing dd
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Khi dif liéu c6 phan phdi l&ch (skewed distribution)

» Cac gid dinh Gauss-Markov va uéc lugng st dung OLS 13
BLUE khéng lién quan dén phan phdi clia dit liéu, ngoai trir
phan phdi clia bién du 13 11D chuin dé kiém dinh gia thuyét.
Tuy nhién, phan phéi léch c6 thé lam sai l&ch diu kién phan
phéi chuin cla bién du ho3c thay d8i phuong sai clia bién du.

» Néu c6 phan phbi l&ch, can thiét phai kiém tra y nghia cla
bién v& mit kinh t&. Vi du khi uéc lugng mé hinh lién quan
dén ty subt, bién phu thudc thudng I3 logarit = chuyén déi dit
lieu sang ham log c6 thé han ché& ducc vin dé phan phéi l&ch.

logINCOME = o+ 1% EDUC + 3% EDUC? + B3+ EXPER + u
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Phat hién va xi ly van dé lién quan dén cau tric ham

» S dung dd thi phan phéi diém (scatter plot) va hdi quy ndi
tai (local regression) dé chuan doan cau tric ham:

- SAT-Expense = SAT-Percent - SAT-Income
g wfon g
. BN - . .
5 < H 3
=\ .

800
800
800

2000 4000 5000 8000 10000 o 20 40 60 80 2 20 35 40 45
Expenditude Percent Income

Kha ning phan trim hoc sinh thi SAT c6 quan hé phi tuyén véi
diém SAT. Tai sao lai c6 quan hé nghich bién giita diém s6 SAT va
sb6 phan trim hoc sinh thi SAT?
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Diéu chinh md hinh
csat; = Po+P1expensej+Papercent;+[3income;+ Sahigh;+ b5 college;

+ Z ajRegion; + 66percenti2 +&;
J

(1) (2) 3) (4)
expense -0.0223***  0.00335 -0.00202 0.00141
percent -2.618***  _3,008%**  -5.945%**
income 0.106 -0.167 -0.914
high 1.631 1.815 1.869
college 2.031 4.671%* 3.418**
_lregion_2 69.45%** 5077
__lregion_3 25.40% 5.209
_lregion 4 34.58***  19.25%
percent? 0.0460%***
R-sq 0.217 0.824 0.911 0.940

adj. R-sq 0.201 0.805 0.894 0.927
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Hau hoi quy
» Db thi phan phéi clia phin du - residuals’ plots: Kiém tra kh3
ning phuong sai thay doi.
» B sét bién quan trong trong md hinh.
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Bién ngoai vi - Outliers

» Dua vao thdng k& mé ta va do thi phan phbi

» B& cic quan sat ngoai vi va udc lugng lai md hinh

CsAT . Expense Percent
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Hé s phéng dai phuong sai - Variance Inflation Factor
(VIF)

» S dung dé do ludng dé tucng quan giira cc bién. Néu cic
bién tu tuong quan véi nhau dugc sit dung trong cling mét
md hinh s& din dén udc luong phuong sai bi chéch va kiém
dinh gia thuyét khdng chinh xéc.

csat; = Po + Birexpense; + Papercent; + [Bzincome; + Bahigh;

+Bscollege; + Z ajRegion; + u;
J
» Can loc ra nhitng bién quan trong nhit (v& mit théng ké).
VIF dugc tinh bing cich hdi quy mbi bién giai thich X; dua
vao cac bién khac,

1

VIF; = ——
1_R?

16
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Hé sb phéng dai phuong sai

» Né&u bién X; tu tuong quan véi cac bién khac thi R? c6 gia tri
cao, din dén VIF I16n. Nguyén tic chung |3 VIF>10 chiing té
bién X; c6 d6 tuong quan cao véi cic bién khac.

Variable VIF

income 4.78
high 4.71
college 4.34
_Iregion_3  4.18
percent 3.88
_lIregion_2 3.57
expense 3.18
_lregion 4 1.8

Mean VIF 3.81

» Du doéan diéu gi xdy ra néu sit dung binh phuong clia phan
trim sb hoc sinh thi SAT trong mé hinh hdi quy?
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Mot sb loai kiém dinh khac

> Kiém dinh RAMSEY RESET vé m6 hinh bj thiéu bién quan
trong:
Ramsey RESET test using powers of the fitted values of csat
Ho: model has no omitted variables
F(3, 38) = 2.15

Prob > F = 0.1096

» Kiém dinh Durbin-Watson vé tuong quan chudi:
Durbin-Watson d-statistic( 9, 50) = 2.36287

» Kiém dinh Breusch-Pagan vé phuong sai cla sai s6 thay déi
(ky sau).
Breusch-Pagan / Cook-Weisberg test for heteroskedasticity
Ho: Constant variance
Variables: fitted values of csat
chi2(1) = 1.40
Prob > chi2 = 0.2375
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