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Phan Ly Thuyét

Theo minh thi cau hoi bai tap thi cd thé dé thi lan 2 s& cho dang tuong tu, chd con cau hai ly thuyét thi
khong thé nao hoi lai roi. Vay minh khong tra 16i may cau hoi dé ra day nha (thyc ra minh ciing khéng
biét tra 101 dau he). Mot s6 van dé ma dé c6 thé ra 1a may céi nay:

1. M6 hinh va ¥ nghia cdc hé so

a) Md hinh: mé hinh tuyén tinh theo bién 12 md hinh ma bién & dang bac nhat, mé hinh tuyén tinh &
tam s6 1a m6 hinh ma tham sé ¢ dang bac nhat, vi du:

M6 hinh tuyén tinh theo bién Y = a + b®X + c*T.
M0 hinh tuyén tinh theo tham sb: Y =a + b.logX + c/T

b) Y nghia cac hé s6 hdi quy trong mé hinh tuyén tinh theo bién: cac tham sé dung riéng 1é thi duoc
goi 1a hé sb chan hay hé s6 tu do. Cac tham sé di lién véi cac bién goi 1a hé sé goc. Vi du trong mé hinh Y
=a+bX, alagiatricaaY khi X va T bang 0, b 1a d6 thay d6i cia Y khi X tang 1 don vi.

2. Kiém dinh gid thiét
Vi du c6 mot dai luong théng ké K can kiém dinh, khi dé, voi Xac suat a cho trudc (thudng goi 12
muc y nghia), ta s& tim duoc cac hé s6 K1 va K2 sao cho xac suat P(K2<K<K1) = 1 — a. Hay:
P(K<K1) = P(K>K2) = 0/2
Do kiém dinh tham s6 thuong ding kiém dinh t nén ghi thé nay cho dé hiéu:
P(t < -tyn) =P (t>t- tyn) = /2

P (t < t-ftw2) = a/2 P(t>t-ty) =02

o/2 o/2

-1 L

Mirc ¥ nghia o nghia I kha ning pham phai sai lam (XAc Uit tg < -t hoac tig > t). Vi du néu chon a =
0,05 thi ta chi c6 5% co hoi 1a két luan sai. Khoang nam gitra —t va t goi 1a khoang tin cay, véi o = 0,05 thi
kha ning xay ra chinh xac (X4c suat —t < tyq < t) 18n t6i 95% (goi 1a do tin cay).

3. Pa c¢dng tuyén
Gia sir c6 md hinh hdi quy Y = Bo + P1X1 + P2Xz + BaXs. Néu xay ra hién twong cac bién doc lap c6
mbi quan hé tuyén tinh (vi du: X1 = apXz + a1X3) thi mé hinh da xay ra da cong tuyén. Truong hop céc
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bién doc 1ap c6 quan hé phi tuyén (vi du: Xy = apXZ + a;X3) thi... chua thiy tai liéu ndo n6i hét M. Tuy
nhién, vai mé hinh dang mé hinh ham téng chi phi: TC = B1 + B2q + Bs0” + P2q° thi ta c6 thé két luan thiang
1a khong c6 da cong tuyén, vi tit ca cac bién doc lap & day déu 1a tir mot bién g ma ra ca.

4. Cong dung ciia cdc loai kiém dinh:
Kiém dinh White: kiém tra hién tugng phuong sai thay doi.

Kiém dinh BG: kiém tra hién tuong tu twong quan.
Kiém dinh Wald: kiém dinh loai bé cac bién khong can thiét.

Phdn Bai Tdp

pé 1

Cau 1:
Trong mot nghién cau vé cac yéu td anh huong dén gia nha, tir 14 quan sat nguoi ta thu dwoc mé hinh
sau:
Y =52,351 - 0,264X —21,345D + 1,649(XD)
t-statistic (1,404) (-0,006) (-0,498) (2,639)
R*=0,836
Trong do:
Y: Gia ban nha (triéu dong/m2)
X: Sb phong tim trong nha (phong)
D: bang 1 néu nha c6 phong tap thé thao, bang 0 néu nha khong c6 phong tap thé thao
a. Véi mac ¥y nghia thong ké 1%. Ban hdy kiém dinh xem liéu s6 luong phong tam c6 thuc sy anh
huong toi gid ban nha hay khéng?
b. Néu ¥ nghia cua tirng hé s hdi quy gan véi bién gia? Theo ban su ton tai cua bién twong tac trong
mo hinh c6 can thiét khdng? Giai thich két luan caa ban véi Xac suat 99%?
. Hé sb xac dinh mé hinh noi 1én diéu gi?
Véity, =2,764
Hwéng dan giai:
Ta dat nhu sau: Y =52,351 - 0,264X —21,245D + 1,649(XD)
& ¥ =Bo + B1X + B2D + B3(XD)
a) O cau nay, ban ding phuong phap kiém dinh tham sé:
Ngoai lé:
Kiém dinh tham s¢ nghia la kiém tra xem cac hé sé hoi quy cé ¢é y nghia
thong ké hay khong, néi cach khac I1a ching c6 khac 0 hay khong. Gid sir
mé hinh cia ta sé c6 hinh thize nhu thé nay: Y = py + foX.
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Pat gia thiét Ho: f2=0 (hé 6 khéng c6 ¥ nghia thong ké, X cha lién can gi
aen’y), Hy: =0
Néu tig = t27 | bac bé Ho
Néu p-value = ¢, bac bé Ho
Ngueoi ta thuong dat Ho tréi véi gia thiét can kiém chang.
Theo d& bai, kiém dinh s6 lwong phong tam (X) c6 anh hudng dén gia ban nha (Y) thuc su hay khang,
nghia 1a kiém dinh hé sb goc di lién vai X. O day 1a -0,264.
Vay ta kiém dinh nhu sau:
Pat Ho: B1=0, Hi: B1 #0
Do [ta(B1)| = 0,006 < tJ5" = 2,764 nén ta chip nhan Ho, nghia 1a s6 lugng phong tam khong anh
hudng dén gia ban nha véi do tin cay 1a 99%
b) Y nghia cac hé sb hdi quy gin véi bién gia:
B, = -21,345: chénh léch vé gia ban nha giita nha c6 phong tap thé thao véi nha khdng c6 phong
tap thé thao néu s phong tam trong nha 1a 0.
B3 = 1,649: chénh léch vé mirc do ting gia ban nha giita nha c6 phong tap thé thao véi nha khong
c6 phong tap thé thao khi s6 phong tim trong nha tang thém 1.
Kiém dinh sy ton tai cua bién twong tac trong mé hinh (bién XD):
Tuong ty cau a, ban dung phuong phap kiém dinh tham s6 véi s, dat HO: Bz = 0, khong can thiét c6
bién tuong tac trong mé hinh va H1: Bz #0
Do [txa(Ba)| = 2,639 < t27* = 2,764 nén ta chap nhan Ho, vay vai do tin cay 99% ta c6 thé két luan la
bién twong tac khong can thiét c6 trong mé hinh.
c) Hé sb xac dinh R? = 0,836 néi Ién ty & phan bién dong cua gia ban nha duoc giai thich tir cac dbi
tuong nghién cau la 83,6%
Ngoai lé:
R? 1a ty 1¢ phan bién dgng cia Y duoc giai thich tir X, 1a su phu thugc cua Y

vao X, mize dg giai thich cia X cho Y. R? ¢6 thé duroc hiéu dé dang hon bang
hinh minh hoa nhw sau:

Cau 2:
Dé nghién ctru céc yéu té anh huong tai ti 18 nghéo déi, nguoi ta sir dung 58 quan sét thiét 1ap mé hinh
héi quy nhu sau:
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Dependent Variable: Y
Included observations: 58

Variable Coefficient Std. Error t-statistic Prob.
C 19.172 7.826 0.017
X2 5.418 1.758 0.003
X3 -0.138 0.062 0.031
X4 -0.191 0.089 0.033
R-squared 0.881 F-statistic
Prob(F-
statistic)( 0.000

Trong do:
Y: ty 1€ ho nghéo (%)
Xa: $6 nhan khau/ho (nguoi)
Xs: ty 16 dan sb tét nghiép cao ding, dai hoc (%)
X4: thu nhap trung binh cua ho gia dinh (nghin d6-la)
a. Giai thich y nghia cta cac hé sb hdi quy goc? Dau cua cac hé sé hdi quy goc ¢ phi hop véi nhitng
gi ban thay trén thyc té hay khéng? Tai sao?
b. Vi mic y nghia thong ké 5%, hady tim khoang udc luong cho cac hé sé hdi quy cua X2, X3, va
X47?
c. CO hién tuong da cong tuyén xay ra vgi mé hinh trén hay khdng? Giai thich két luan cua ban véi
murc d9 tin cay 95%7?
Véitos " = 1,674
Hwéng dan giai:
Ta dat nhu sau: Y =19.172 + 5.418X, — 0.138X35 — 0.191X4
& Y =Po+ BuXo + BoXs + BaXa
a) Y nghia cac hé s6 hoi quy goc:
P1 = 5.418: ty & ho nghéo ting thém khi s6 nhan khau trong gia dinh ting thém 1 ngudi. Trong diéu
kién cac yéu té khac khong doi.
B, = -0.138: ty I& ho nghéo giam xudng khi ty Ié dan sé tét nghiép cao dang, dai hoc ting 1%. Trong
diéu kién cac yéu té khac khong doi.
B3 = -0.191: ty I& ho nghéo giam xudng khi thu nhap trung binh cia ho gia dinh ting 1 nghin do-la.
Trong diéu kién cac yéu té khac khong ddi.
b) Tim khoang uéc luong (tin cay) cua cac hé sé hdi quy goc:
Ngoai lé:
Cong thizc tim khodng wée heong (tin cdy) cho cac tham so:

Bi—ty “se(BN=pi< Bitty Se(f))
Véi mic  nghia théng ké 5% ta c6 to5~ = 1,674:
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Khoang udc lwong cho B1 (hé sb hdi quy goc caa X2):
Bl- o™ Se(B) = Bl = PBl+t. *Se(B1)
<~ 5,418-1,674x1,758 = 1 =5,418 + 1,674 x 1,758
& 2,475 < Bl < 8,361
Khoang uéc lwong cho B2 (hé sb hdi quy goc caa X3):
B2— 15 Se(B2) = B2 = B2+t *Se(B2)
& -0.138 - 1,674 x 0.062 = B2 = -0.138 + 1,674 x 0.062
& -0,2417 £ 2 £ 0,034
Khoang uéc lwong cho B3 (hé sb hdi quy goc caa X4):
B3 -t Se(B3) = p3 = B3+ tar “Se(B3)
< -0,191-1,674x0,089 = B3 =-0,191 + 1,674 x 0,089
& 0,339 = B3 = 0,042

¢) Tur bang trén ta tinh duoc t-statistic nhu sau:

Coefficient Std. Error t-statistic
19.172 7.826 2.449
5.418 1.758 3.082
-0.138 0.062 -2.225
-0.191 0.089 -2.146

* = 1,674 nghia 1a tat ca cac

Vi mic y nghia 5%, ta thay cac gid tri [t-statistic| déu 16n hon gia tri t:f
hé sb déu khac khdng mot cach co ¥ nghia thdng ké, hé sé xac dinh R? = 0.881 khé cao va p-value(F-
statistic) = 0,000 < a = 0,05 nén R? ciing dang tin cay. Vay mo hinh & phtl hop va khdng cé hién tuong da
cong tuyén xay ra, do tin cay la 95%.

Ngoai lé:

C6 3 cdch dé phét hién da cong tuyén, do la:

1. Hé s6 xdc dinh R? cao nhung ty 56 [t| thap: khi R? cao, kinh nghiém
cho thdy néu R? > 0,8 thi gia thiét cac hé sé hoi quy dong thoi bang 0 b;
bac bo. Tuy nhién ty sé |t| thdp thi ta chdp nhdn gia thiét cac hé so hai
quy bang 0. Khi mau thudn nay xay ra, nguwoi ta thuong nghi dén hién
twong da céng tuyen.

2. Hé sé twong quan giira cac bién déc ldp cao: khi hé sé twong quan
giira cac bién dgc lap 1én hon 0,8 thi ta ¢ thé chac chdn c¢é da cong
tuyen.

3. Dung hai quy phy: Gid siz c6 md hinh héi quy nhw sau: Y = fo + f1X +
BoY + psZ + U. Ta wée lwong md hinh héi quy phy giiza bién déc ldp X
Véi cac bién doc 1ap con lai nhir sau: X = ag + 01 + apZ + U. Tiép theo
ta ding phirong phdp kiém dinh tham so dé kiéem tra sw anh hwong cua
bién Y va Z dén X (xem cdu a, bai 1 dé 1).
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(*) Trong 3 cdch nay, 2 cach dau chi la tuwong doi, chi c6 céch thiz 3 méi
c6 thé di d@én két lugn chac chdn nhdat. Nhung theo di kién d@é bai cho, ta
chi c6 thé dung cach 1 ma théi.

(**) Thyee ra khong can phadi tinh t-statistic, ban c6 thé dung p-value. Chi
|a vén dé kiém dinh tham sé ma.

pé 2

Cau 1:

Trong mot nghién ctu vé cac yéu t anh hudng dén san lugng 6 t6 bén ra, tir 40 quan sat nguoi ta thu
duoc mo hinh nhu sau:

Y =-31,852 - 1,751X + 0,092D + 4,698(XD)
t-statistic (-5,8) (-7,6) (2,8) (-3,969)
R*=0,787
Trong do:
Y: s6 6 to ban ra/ngudi (chiéc)
X: chi s6 gia xe hoi
D: bang 1 néu 1a mua xuan, bang 0 mua khac

a. Vi mic y nghia thong ké 1%, ban hay kiém dinh xem liéu chi s6 gia xe hoi c6 anh huéng téi s6 6
t0 ban ra/nguoi hay khong?

b. Néu y nghia cua ting hé sé hdi quy gin vai bién gia? Co ngudi cho rang vao mua xuan, khi chi sb
gia xe hoi tang 1 don vi thi s6 6 t6 ban ra tang 2,5 chiéc/nguoi c6 dung hay khong? Ban hay giai thich két
luan caa minh véi do tin cay 99%?

c. Hé so6 xac dinh md hinh néi 1én diéu gi?

Véitos ' = 2,434

Huwéng din giai:

Ta dat nhu sau: Y =-31,852 - 1,751X + 0,092D + 4,698(XD)

& ¥ =Bo + B1X + B2D + B3(XD)

a) Tuong ty ciu a, bai 1 dé 1, ta dat gia thiét Ho: B1 = 0, Hy: B1X # 0. Vi muc ¥ nghia théng ké 1%,
do [tkd(B1)] = 7.6 > tas = 2,434 nén ta bac bo Ho, vay chi s gia xe c6 anh hudng dén lugng 6 to ban
ra/nguoi.

b) Y nghia cua hé sb hdi quy gén véi bién gia:

B, = 0.092: chénh léch vé sb 6 to ban ra/nguoi vao mla xuén so véi cac mua khéc khi chi sé gia xe
bang 0.

B3 = 4,698: chénh léch vé muac d6 ting s6 lugng 6 t6 ban ra/ngudi vao mla xuan so véi cac mua khac
khi chi sb gia xe tang thém 1 don vi.

Kiém dinh hé sé hoi quy cua bién twong tac: bo tay A
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c) Hé sb xac dinh R? = 0,787 néi Ién ty I& phan bién dong cua gia ban nha duoc giai thich tir cac dbi
tugng nghién ciu 1a 78,7% (xem lai cau c, bai 1 dé 1).

Céau 2:
Dé nghién ciru céc yéu td anh huong téi ti 16 nghéo doi, ngudi ta sir dung 58 quan sét thiét 1ap md hinh
hoi quy nhu sau:
Dependent Variable: Y
Included observations: 58

Variable Coefficient Std. Error t-statistic Prob.
C 19.172 7.826 0.017
X2 5.418 1.758 0.003
X3 -0.138 0.062 0.031
X4 -0.191 0.089 0.033
R-squared 0.881 F-statistic

statil:triock))(F 0.000

Trong do:
Y: ty 1€ ho nghéo (%)
Xa: $6 nhan khau/ho (nguoi)
Xa: ty 1& dan s tét nghiép cao ding, dai hoc (%)
X4: thu nhap trung binh cta ho gia dinh (nghin d6-1a)
a. Giai thich y nghia cta cac hé sb hdi quy goc? Dau cia cac hé sé hdi quy goc ¢ phi hop véi nhitng
gi ban thay trén thyc té hay khdng? Tai sao?
b. Vi mic y nghia thdng ké 5%, hay tim khoang udc luong cho cac hé sé héi quy cua X2, X3, va
X47?
c. Co nguoi cho rang véi xac suat 95%, khi nhan khau caa ho ting thém 1 nguoi 1am cho ty 18 ho
nghéo tang 1én 3%? Ban cho y kién nay c6 thoa dang hay khong?
V6i t157% = 1.674
Hwéng dan giai:
Ta dat nhu sau: Y =19.172 + 5.418X, — 0.138X3 — 0.191 X4
& Y =Bo + BuXo + BoXs + BaXa
a) La cau a bai 2 dé 1.
b) La cau b bai 2 dé 1.
c) Dt gia thiét Ho: By = 3, Hy: By #3.
B1-3  5.418-3
se(B1)  1.758

Ta co ta(By) = = 1.375

V6i x4c suat 95%, do ta(B1) = 1.375 < t157# = 1.674 nén ta chap nhan Ho. Vay gia thiét khi nhan khau
cua ho tang thém 1 nguoi thi ty 1€ hd ngheo tang 1én 3% la thao dang.
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