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Gidi thiéu md hinh SLR
Ching ta ¢6 2 bién sb x v y va mubn tim hiéu x anh hudng nhu
thé nao dén y. M& hinh don gidn nhat dugc viét dudi dang mot
ham s6 tuyén tinh cla y theo x:

yi = Bo + Bixi + uj

» j dai dién cho quan sat thit i trong tc“;ng thé gdm ¢ n quan
sat.

> y goi la bién phu thudc/bién dugc gidi thich/bién phan
ing/bién dugc du bao

> x |3 bién dbc 13p/bién gidi thich/bién kiém soat/bién du bao

> u 13 sai sb (sé ,hang nhiéu), khéng quan sat dugc, bao gém
tat ca nhiing yéu t6 khac anh hudng dén y nhung khdng nam
trong x.

> (o va By 13 cic tham sb trong md hinh — can phai uéc luong.

)
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Dién gidai md hinh
> (o 13 tung d6 gbc
> (1 13 d6 dbc cha dudng hdi quy
> Néu cic yu tb khac (u) giit nguyén khéng déi, x téc dong
tuyén tinh t&i y thong qua phuong trinh:

Ay = p1Ax

Chitiéu (y)

¥ =P+ px

Bo

Thu nhap (x)




Ham hbi quy t(“;ng thé vd Ham hdi quy mau

> V6i giad dinh sai s6 binh quan E(u) trong téng thé bing
khong, E(u) = 0, ham hdi quy tdng thé (Population
Regression Function - PFR) dugc viét dudi dang:

y = Po+ Pix
» Chiing ta khdng bao gid biét chinh xac gia tri clia fo va By tir
tong thé.
» Cac phuong phép hoi quy sé uéc lugng BAO va BAl tur dit liéu, tu

dé ching ta c6 md hinh héi quy m3u (Sample Regression
Function - SRF):

y:BoJrﬁAlX



Vi du: Udc luong tac dong cla ty sult sinh Igi cda doanh
nghiép Ién miuc luong ctia CEO
> Xem bd dir liéu CEOSALL.dta.
» Gia st tién luong CEO duoc quyét dinh do két qua hoat déng
cta doanh nghiép (dai dién bdi ty sut sinh lgi trén vbn, roe)
mang lai:

salary = By + Biroe + u

> Ky vong gi vé gid tri ca By va 31?
» Tim hiéu bd dir liéu:

. smm salary roe

Variable Cbs Mean std. Dev. Min Max
salary 209 1281.12 1372.345 223 14822
roe 209 17.18421 8.518509 .5 56.3

. corr salary roe

(obs=208)
salary roe

salary 1.0000
roe 0.1148  1.0000

25



Hinh dang dudng hdi quy
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So sanh dudng hdi quy mAu véi téng thé
Gid st ching ta chi cé dit liéu cha nhitng CEO ¢6 mic luong tur
trung binh tré xubng (salary < 1.281 triéu dé la/n3m). Udc lugng
tuong tng véi db thi mau cam.
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= Muc tiéu 13 uéc luong dusc B va S cia SRF cang gan véi o
va (1 cla PRF cang tot.
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Phuong phap binh phuong tdi thiéu thong thudng
(Ordinary Least Square - OLS)

> Ky hiéu i dai dién cho quan st tht i cla dif liéu gdm n quan
sat. Tu phuong trinh hdi quy ta ¢ thé viét lai la:

ui = yi — Bo — P1x;i

> Co ché clia phuong phap OLS I3 tim (g va f1 d& ti thiéu héa
tong binh phuong cla u;.

n

U= minz u,-2 = Z(Yi —Bo— 51Xi)2
i=1

i=1



PRF
E(yix) = By + Byx

» Dua vao hinh v& Ban chit cda OLS I3 tim phuong trinh
dudng thing di qua phan phéi diém cla dif liéu sao cho téng
binh phuong khodng cach tir cic diém dif liéu dén dudng
thing 13 t&i thidu. Tai sao phai diing binh phuong clia khoang
cach?

» Cic phuong phap khic 6 thé st dung gia tri tuyét déi clia
khodng cach.
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Co ché cla phuong phép OLS

D& tim gia tri fo va (1 d& téi thiéu héa téng binh phuong cda uj,
ta st dung diéu kién bac nhit 13 dao ham cGia ham muc tiéu bang
khéng tai cac gia tri cuc tri:

8750—_22 Bo— 1X,)—0 (]‘)
va
gﬂ‘fl = 23" xilyi — o — Auxi) = 0 (2)
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Diéu kién cla udc lugng OLS

> Hai diéu kién bac nhit (1) va (2) tuong Gng véi:

E():O
0

Di&n giai: trung binh cla sai sb u bing khéng va sai sb u
khéng tuong quan véi bién gidi thich x.

> Vi cac diéu kién trén thi udc lugng OLS 13 khong chéch
(unbiased), E(f) = 3, va nhit quan (consistent),
plim(B3) — B khi c8 m3u tién dén v6 cling.
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Gii cac diu kién bac nhit ta thu dudc gid tri cda S va fi:

s S (xi —xX)(vi — ¥) _ Cov(X,Y)
S(x — x)?2 Var(X)

(Luu y: ky hiéu X mbd ta vector, x I3 tirng gia tri cu thé)

12 /25



Sau khi uéc lugng dugc Bo va B, ta c6 thé tinh duoc cic gia tri
du bdo chia y va u tai cic gia tri clla x nhu sau:

Vi = Bo + Pixi

ui=yi—JYi

» y; dugc goi la gid tri thich hop (fitted value) hodc gia tri du
bdo (predicted value) clia bién phu thudc tai mdi gié tri cla x;
cho trudc.

> {; goi 1a phan du (residual).
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Vi du uéc lugng tac dong cua ty sut thu nhap Ién tién

luong cta CEO

St dung bd dit lidu CEOSAL1.dta. Ching ta mubn uéc luong tién
luong cia CEO theo ty suat thu nhép trén von, roe. Gid st hai
diéu kién vé sai s6 va khéng tuong quan dugc thoa.

Source ss df us Number of obs = 209
F(1, 207) = 2.77
Model 5166419.04 1 5166419.04 Prob > F = 0.0978
Residual 386566563 207 18B67471.32 R-squared = 0.0132
Bdj R-squared = 0.0084
Total 331732982 208 1883331.64 Root MSE = 1366.6
salary Con std. Err. t B>lt| [95% Conf. Interval]
roe 18.50119 J11.12325 1.66 0.098 -3.428196 40.43057
_cons 963.1913 213.2403 4.52 0.000 542.7902 1383.592
g
salary roe salaryhat uhat

1 14.1 1224.058 -1235.0581

2 1001 10.9 11¢64.854 -163_B543

3 1122 23.5  1337.363 -275.3832

4 578 5.9 107Z.348 -494.3483

5 13&8 13.8 1zie.508 149.4923

1145 20 1333.215 -188.2151

7 1078 16.4  1266.611 -183.8108
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Thuc hanh uéc lugng OLS theo cac budc

Tao bd dir liéu mé phéng va mé hinh hdi quy thuc. Uéc lugng céc
tham s6 hoi quy dua trén cong thic:

B = S(xi —xX)(vi — ) _ Cov(X,Y)
> (xi — %) Var(X)

Bo =y — pix

So sanh két qua véi mé hinh hdi quy thuc.
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Vai tro cta cac gia dinh trong md hinh OLS

yi = Bo + Bixi + uj

1. Tuyén tinh theo tham sb

2. L4y m3u nglu nhién

3. C6 su thay d&i trong cc gié tri clia bién giai thich

4. Sai sb6 u khéng tuong quan véi bién gidi thich x, E(ulx) =0

Bang toan hoc, gia dinh (4) tuong duong véi:

E(u)
E(xu)

0 (4.1)
0

16
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Vai tro cta cac gia dinh trong md hinh OLS

> Gia dinh (4.2) 13 gia dinh quan trong nh4t trong mé hinh OLS.
R4t khé chimg minh trong thuc t&. Can thiét phai hiéu sau vé
ly thuyét kinh t& va qua trinh thu thap dif liéu dé giai thich.

» Né&u gid dinh (4.2) bi vi pham, uéc lugng OLS s& khéng nhit
quan.

> Toin bd ndi dung ca mén KTL 2 chi tap trung dé gidi quyét
van dé nay.
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M6t sb vi du vé tinh hop ly cta gid dinh sai sb khong
tuong quan véi bién gidi thich

» Uéc lugng md hinh ty sult thu nhap cuta viéc di hoc véi bién
giai thich la s6 ndm di hoc

» Udc luong md hinh n3ng suit ndng nghiép véi bién giai thich
|3 lugng phan bén tiéu thu

» Uéc lugng hiéu qua hoat déng clia doanh nghiép véi chi phi
khéng chinh thic (hoi 16)

» Udc lugng md hinh ham cau tiéu thu x3ng dau véi bién giai
thich 13 gia
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Lua chon bién va ciu trdc ham trong mé hinh hdi quy

» Céch sir dung bién sb anh hudng dén y nghia clia md hinh.

> St dung don vi (level), logarithm, hay ty 18 thay déi dugc
quyét dinh bdi md hinh kinh té.

> C6 thé lay logarithm chia bién sb khi dif liéu c6 phan phdi lach.

Dependent Independent Interpretation
Model Variable Variable of B,
Level-level y X Ay = B1Ax
Level-log 1% log(x) Ay = (B4/100)%Ax
Log-level log(y) X %Ay = (1008;)Ax
Log-log log(y) log(x) %Ay = B;%Ax
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Danh gid do6 thich hgp cia cdc md hinh hoi quy
Dua trén t8ng binh phuong (SST, con dugc goi la téng bién
thién), tdng binh phuong dugc giai thich (SSE), va téng binh
phuong phan du:

SST = (vi—¥)
SSE=) (yi—y)
SSR=> i
va

SST = SSE + SSR
Hé sb thich hop R-binh phuong dudc tinh bing ty sb giita bién
thién dugc gidi thich va tdng bién thién:

2 SSE _, SR
T SST T SsT
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Hiéu thé nao v& hé sb thich hop R??

» M5 hinh gdm c6 phan quan sit dudc x va phan khéng quan
sat duoc u.

> Phan quan sit dugdc gidi thich dugc cang nhiéu cic nhan tb
anh hudng dén y cang tot. Vi du R?> = 0.5 cé nghia Ia md
hinh gidi thich dugc 50% dd bién thién clia miu.

> i va (; s& c6 quan hé nghich bién vi téng bién thién 13 cb
dinh d6i véi m&i miu.

0<R’<1

> Trén thuc t& hé sb xac dinh ludn 0 < R? < 1.
» Cau héi: Néu R?> = 0 hodc R? =1 thi hinh dang duong hdi
quy mau sé nhu thé nao?
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Vi du md hinh tién luong ctia CEO

So sanh hai md hinh véi bién phu thudc 1an luot I3 tién luong va
logarithm cla tién luong. Md hinh nao phu hgp hon? Giai thich.
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Luu y vé hé so thich hop R?

» Nhin chung nhitng ngudi méi nghién cu hay cé xu huéng
chon mé hinh hay bién sb dé ting R?. Diéu nay khong sai
nhung khéng duoc khuyén khich dé xay dung mé hinh.

> S dung R2 d& chon bién c6 thé din dé&n nhiing sai sét rat
nghiém trong, dic biét khi bién giai thich 13 khéng ngiu nhién.

> Khéng c6 tiéu chi d& xic dinh R? khi ndo cao hay thp.

> V&i hdi quy da bién, ting sb bién sb trong md hinh 1am ting
R2, do dé can phai can dbi giita sb bién véi db thich hop cla
mo hinh.
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Vi du mo hinh gid nha

St dung b6 dit liéu hpricel.dta.

Hay lua chon mdt md hinh hdi quy don bién gidi thich cic nhan tb
anh hudng dén gid nha. Bién s6 nao gidi thich t6t nhat? Cau tric
ham nao phu hgp nhat?
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Giad dinh 5: Phuong sai clia sai so trong md hinh hoi quy
Néu phuong sai ctia sai s6 13 Var(u) = 02 13 mét hang sb, khéng
phu thudc vao céc bién gidi thich x, khi ndy ta c6 mé hinh hdi quy
don bién véi phuong sai cla sai s6 khong d6i (homoskedasticity).

> Phuong sai khéng déi 13 gi?

flwageleduc)

wage

- - P
-
A - -~ Elwageleduq) =
12 Z Bo + Byeduc
16
educ

» Udc luong bing OLS c6 tinh chit dic biét goi 13 udc luong
tuyén tinh khong chéch hiéu qua nhit (Best Linear Unbiased
Estimator - BLUE).
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