B6 mén Todn — Théng ké Badi gidng Kinh té lvgng

Chuwong S.
MOT SO VAN PE TRONG MO HINH HOI QUY

Churong nay dé cap téi ba van dé thiong xdy ra trong mo hinh, vi pham gia thiét cua
phirong phap OLS: Da cong tuyén, phwong sai nhiéu thay doi, tw twong quan cua nhiéu.
Pong thei, trong mét chirng muee nao dé, chi ra nguyén nhan, phét hién vin dé va tim
cach khac phuc, han ché nhitng hdu quda khdng tot cua ching.

5.1. Pa cong tuyén

5.1.1. Khéi niém vé da cong tuyén
a. Xét mo hinh hoi quy k bien:

, Y = ao + a1X1 + a2X2 + -+ ak_lxk_l + U (51)
Gia thict 4 cua phuong phap OLS 1a ma tran
1 X1 o Xk-11
1 X o Xpe
1 X Xk—l,n

¢ hang bang k, tirc 1a k cot cia ma tran nay khong phai 1a k véc to phu thudc tuyén tinh.
Khi cac bién giai thich khong tuong quan v6i nhau, mdi bién chira dung nhiing thong tin
riéng vé Y, khong lién quan dén cac bién giai thich khac. Khi d6 hé s6 hoi quy riéng cua
mdi bién giai thich cho biét anh huang cua bién nay ddi voi bién phu thudc khi cac bién
khac khong d6i. Trong trudng hop nay ta n6i md hinh khdng c6 hién tuong da cong
tuyen.
Ta ndi md hinh c6 hién twong da cong tuyén (multicollinearity) néu ton tai cac hang sb
khong dong thoi bang 0: A4, A, ..., Axk_, va bién ngiu nhién  sao cho:

MXy 4 Ag. Xg 4 ot Apeg. Xy = €
- Khi £ = 0 thi hién tuong da cong tuyén duoc goi 1a da cong tuyén hoan hao (perfect
multicollinearity) (Khi d6 rd rang gia thiét 4 n6i trén bi vi pham)
- Khi € # 0 thi hién tuong da cong tuyén duoc goi 1a da cong tuyén khdng hoan hao,
(imperfect multicollinearity), hay don gian 1a da cong tuyén.
b. Nguyén nhan cua hién tiwong da céng tuyén:
Nhitng nguyén nhan chinh la:
* Khi cac bién giai thich c6 mdi quan hé nhan qua cao, tic 12 ¢6 nhitng quan hé rang
budc.
Ching han: trong mé hinh héi quy cua Y 1a luong dién ning tiéu thu theo cac bién giai
thich 1a: thu nhap Xi, dién tich nha ¢ Xa, thi s& xay ra hién tuong da cong tuyén vi thu
nhap cao thuong keéo theo dién tich nha ¢ 16n hon.
* Khi cac sb lieu qua it thi ching vira khong du tinh dai dién cho tong thé, lai khéng xac
dinh dugc duy nhét cac hé sb hoi quy.
* Chon bién giai thich c6 do bién thién nho.
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* Phuong phap chon mau khong du tinh dai dién.
5.1.2. Hau qua cuaa da cng tuyén
Trong thyc té hién tuong da cong tuyén 1a khong tranh khoi, Van dé 1a mac d6 da cong
tuyén 1 cao hay thap. Khi mé hinh c6 hién tuong da cong tuyen dang ké gitra cac bién
giai thich thi mic du tinh chat BLUE cua céc hé s6 uéce luong van duoc bao toan, nhung
xuit hién cac hau qua khong tdt sau:
1/ Céc hé sb wdc lugng c6 phuong sai va hiép phuong sai 16n, nghia 1a cac wdc lugng nay
c6 gia tri thay doi nhiéu tir mau nay qua mau khac, khién do chinh xac cua cac uée luong
khéng cao.
Pé thiy rd didu nay, xét mé hinh SRF ba bién: ¥ = a, + d,X; + d,X, , ta co:

o’ . a2 . *)
ns2(x,).(1-r%)’ ns2(xy).(1-r%)’

—7,02

) L, nS(X1).S(Xz). (1 —1%)’
trong d6 ry, la hé so twong quan mau gitra X;, X, . Khi mé hinh c6 hién tuong da cong
tuyén cao thi |r;,| gan dén 1, do d6 gia tri tuyét di ctia cac biéu thuc trén tre nén rat lon.
2/ Tir hau qua trén ma khoang tin cay cho cac hé sé hdi quy rong hon, nghia 1a uée lugng
c6 d0 chinh xac kém di.

var(a,) = var(a,) =

cov(dy, ay) =

3/ Khi st dung théng ké t = -2 ] dé kiém dinh gia thuyét Hy: b; = b}, néu c6 da

cong tuyén & mac do cao thi cac Sal s6 chuan cua cac woc luong c6 xu hudng ting cao,
dan toi gia tri |t] c6 xu hudng nho di, do d6 ta c6 xu hudng chip nhan gia thuyét H,.
4/ Trong khi |t| bé di thi hé s6 xac dinh R? c6 thé rat cao, dan téi nhitng két luan khéng
phU hop véi thuc té.

5/ Dau cta cac hé s6 hoi quy udc lwong ¢ thé sai

6/ Céc uéce luong b; qua OLS cho cac hé s6 hoi quy va se(b;) tré nén rat nhay véi nhitng
thay d6i nho trong sé liéu.

7/ Do cac hau qua trén ma khi thém vao hay bét di cac bién cong tuyén vai cac bién khac
thi mé hinh s& 6 su thay doi vé dau hodc do I6n cia cac wdc luong.

5.1.3. Cach phat hién da cong tuyén

Nhu di chi ra, hién twong da cong tuyén 1a khong tranh khoi. Nguoi ta dua ra mot s6 quy
tac kinh nghiém nham phat hién va danh gia muc do da cong tuyén nhu sau.

al Hé s6 xdc dinh R? cao nhuwng gid tri |t| thdp: day 1a mot diéu mau thuin trong mé hinh
ma mirc do da cong tuyén thap hogc khong cé. Khi R? > 0,8 thi thuong gia thuyét vé cac
hé s6 hoi quy dong thoi bang 0 bi béac bo, nhung khi |t| 6 gié tri bé thi lai co xu hudéng
chap nhan gia thuyét néi trén. Hién twong nay chi thé hién r5 khi c6 da cong tuyén & muc
do cao.

b/ Cac cgp bién gidi thich c6 hé sé twong quan cao: Khi thdy hé sb tuong quan cap gita
cac bién giai thich > 0,8 thi kinh nghiém cho thay hién tuong da cong tuyén tro nén
nghiém trong (tuy nhién day chi 1a diéu kién can néu mé hinh nhiéu hon 2 bién).
¢/ Sir dung cac hoi quy phy: Chay md hinh hdi quy caa mét bién giai thich X; véi cac
bién giai thich con lai (goi la hdi quy phu), ta nhan dugc hé sé xac dinh cua mé hinh nay,
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ky hiéu la Rjz. Theo quy tic “ ngén tay c&i” (Rule of Thumb) cua Klein, hién tugng da
cong tuyén 1a nghiém trong chi néu c6 hé s xac dinh R? cua hdi quy phy nao dé vuot
qua hé¢ so xac dinh R? cua md hinh hdi quy chinh cia bién phu thuoc.
d/ Sz dung nhan tw phong dai phuwong sai VIF: Nhan tir phong dai caa hoi quy phu caa

bién X; la: VIF; = —
J

Quy tac kinh nghiém la khi VIF; > 10 hay R? > 0,9 thi dé c6 hién tuong da cong tuyén
6 muc do cao.

5.1.4. Bién phap khic phuc da cdng tuyén
Néu muc tiéu caa phan tich hdi quy 1a du bao thi trong mét sé truong hop, ta khdng can
khic phuc da cong tuyén. Néu muc tiéu caa phan tich hdi quy 1a xét tac dong riéng cua
ting bién giai thich 1&n bién phu thudc dé quyét dinh chinh sach thi da cong tuyén tro
thanh mot van dé nghiém trong. Sau day 1a mot sé bién phap khic phuc.
a/ Dung thong tin tién nghiém (A priori information) Thong tin tién nghiém c6 thé nhan
duoc tir cc nghién ctu thuc nghiém trude ddy, hodc tir cac ly thuyét lién quan dén cac
bién giai thich ta dang xét.
Chang han khi nghién ciru ham san xuat Cobb — Douglas & Mexico giai doan 1955-1974
trong chuong trudc, ta c6 mdi quan hé gitra san luong Y (dau ra) phu thudc vao cac yéu
t6 dau tu nhu lao dong X1 va von Xz

InY = By + p1lnXy + BrinX; + U (By = lna)
Két qua thuc nghiém cho thiy giira vén va lao dong ¢ Mexico c6 quan hé la san lugng
khong doi theo quy md, tac 1a: 8, + 8, = 1. Neu st dung két qua thyc nghiém nay nhu
la mot théng tin tién nghiém thi ta ¢6 bién d6i mbi quan hé trén vé dang:

InY =y + pilnX; + (1 = F)InX, + U,

hay: In (Xiz) = Bo + B1In(X,/X,) + U (12 md hinh hdi quy 2 bién)

b/ Tang cé mau (bé sung thém sé liéu) hodc Idy thém mdu méi

Véi mau méi thu duoc theo cach nay, trong nhiéu truong hop nguoi ta hy vong n6 s& lam
giam mirc d da cong tuyén cao trong mau cil, chang han trong cac hé thic (*) ¢ trén, néu
mau méi khong 1am tang tri tuyét dbi cia hé s6 twong quan mau ry,, thi cac biéu thuc
var(@d,); var(a,);cov(d,,a,) s& nho di do cac phuwong sai mau S2(X;),S?(X,) ting
Ién.

¢/ Két hop sé liéu chéo va sé liéu chudi thoi gian

Trong s6 liéu chudi thoi gian, thuong an chira van dé da cong tuyén gita cac bién giai
thich. Khi két hop thém s liéu chéo, s& khic phuc hay han ché bét mace do da cong tuyén
giita c4c bién.

d/ Bé bt bién giai thich trong cac bién ¢ céng tuyén véi nhau

Pay 1a bién phap khic phuc kha don gian. Tuy nhién, khi bo bét bién giai thich c6 thé
tranh duoc da cong tuyén cao, nhung co thé gay nén hau qua nghiém trong la dan dén
wdce lugng chéch nhiéu so véi gia tri thuc caa tham sé can ude luong (trong khi van dé da
cong tuyén khong lam thay ddi tinh khdng chéch caa udc luong)

e/ Sir dung sai phan cap 1 (first difference)
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Theo dién bién cua thoi gian, cac bién kinh té thuong chiu anh huong cua xu huong nén
de c¢6 twong quan véi nhau. Dé lam giam sy tuong quan do, ta co thé s dung sai phan
cap 1.

Gia st theo thoi giant, cd m6 hinh: Y, = ag + a, X, + a, X, + U;

thi tai thoi diémt— 1, taco: Y,y = ag + ay Xyt 4 + a3Xo 1 + Up_q

Tu do:

Yo=Y = ai(Xie = X1 e-1) + 0, (Xpe = Xpp-1) + (U = Upmr) - (5.2) o
(5.2) duoc goi 1a md hinh sai phan cap 1, dugc st dung dé udc lugng cac tham s6 hoi
quy a,, a,. Giita X1, X5 Néu co da cong tuyén cao thi gitra (X;.—X7 ;1)

, (Xo¢ — X50_1) €O thé khdng xay ra da cong tuyén cao. Vi thé md hinh sai phan co thé
lam giam murc d6 da cong tuyén.

Khi sir dung mé hinh sai phan can luu y nhugce diém caa né 1a bac ty do giam di 1 do
giam di mot quan sat khi chuyén sang mé hinh sai phan, nén d& anh huong dén két qua
wdc luong khi ¢& mau bé; mic di U, c6 thé khdng c6 tu twong quan, nhung V, = (U, —
U,_,) thi c6 thé c6 tu twong quan; hon nita viéc str dung sai phan cip 1 khong thich hop
Vi s6 liéu chéo.

1/ Thay doi dang ham hoi quy: Néu & dang ham hdi quy nay, cac bién giai thich c6 hién
tugng da cong tuyén, thi chuyén sang dang khac c6 thé khac phuc duoc hién twong nay.
g/ Mét sé bién phap khac: Ngoai cac bién phap néi trén, dé khic phu van dé da cong
tuyén, tily vao cac truong hop cu thé, ngudi ta con str dang cac bién phap khac nhu: St
dung ham hdi quy do léch theo gia tri trung binh trong hdi quy da thirc, hdi quy thanh
phan chinh, hoi quy dang song,...

Khac phuc hién tugng da cong tuyén doi hoi céc ki thuat phic tap va do6i khi khong
mang lai hiéu qua nhu mong mudn. Hon nita hau hét md hinh hoi quy boi déu co tinh da
cong tuyén nhat dinh nén ta phai than trong trong viéc xay dung mé hinh va giai thich két
qua.

Vi du 5.1: Khi nghién ctu vé quan hé giira tiéu dung noi dia Y(USD), thu nhap X tir
lwong, thu nhap khac X, tir phi néng nghiép va thu nhap Xs tir néng nghiép cua nén kinh
té My tir nam 1928

dén 1950, véi s6 liéu clia cac nam 1942 dén 1944 bi loai ra khoi dir liéu, tir bang sé liéu:

N Y X1 X2 X3 N Y X1 X2 X3

1928 | 52.8 | 39.21 | 17.73 | 4.39 | 1938 | 63.9 | 44.16 | 15.92 | 4.37
1929 | 62.2 | 42.31 | 20.29 | 4.6 | 1939 | 67.5 | 47.68 | 17.59 | 4.51
1930 | 58.6 | 40.37 | 18.83 | 3.25 | 1940 | 71.3 | 50.79 | 18.49 | 4.9

1931 | 56.6 | 39.15 | 17.44 | 2.61 | 1941 | 76.6 | 57.78 | 19.18 | 6.37
1932 | 51.6 | 34 14.76 | 1.67 | 1942 | 86.3 | 78.97 | 19.12 | 8.42
1033 | 51.1 | 33.59 | 13.39 | 2.44 | 1946 | 95.7 | 73.54 | 19.76 | 9.27
1034 | 54 | 36.88 | 13.93 | 2.39 | 1947 | 98.3 | 74.92 | 17.55 | 8.87
1035 | 57.2 | 39.27 | 14.67 | 5 1948 | 100.3 | 74.01 | 19.17 | 9.3

1936 | 62.8 | 45.51 | 17.20 | 3.93 | 1949 | 103.2 | 75.51 | 20.20 | 6.95
1937 | 65 | 46.06 | 17.15 | 5.48 | 1950 | 108.9 | 80.97 | 22.12 | 7.15

Badng 5.1
Klein va Golberger (1995) da thuc hién hdi quy tiéu ding Y theo 3 loai thu nhap trén nhu
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Sau. Y = aO + a1X1 + a2X2 + a3X3 + U
Dependent Variable: Y
Method: Least Squares
Sample: 120
Included observations: 20

Variable Coefficient  Std. Error t-Statistic Prob.

C 7.304002 8.882885 0.822256 0.4230
X1 1.135052 0.172127 6.594285 0.0000
X2 0.405300 0.645026 0.628347 0.5386
X3 -0.405888 1.105135 -0.367274 0.7182
R-squared 0.954028 Mean dependent var 72.19500
Adjusted R-squared 0.945409 S.D. dependent var 19.34671
S.E. of regression 4.520317 Akaike info criterion 6.031898
Sum squared resid 326.9323 Schwarz criterion 6.231044

Bang 5.2. Két qua hei quy cua tiéu dung theo cac logi thu nhédp

Két qua nay cho thdy md hinh c6 tinh giai thich cao thé hién qua R? = 0,954028 rit cao.
Tuy nhién xuét hién nhitng van dé khéng phil hop véi ¥ nghia kinh té, d6 1a hé sé hdi quy
ctiia X3 1a — 0,405888 < 0 va hé sé hdi quy caa X1 1a 1,135052 cho thay: khi thu nhap tir
lwong tang 1 USD thi binh quén tiéu dung tang 1,135052 USD ! Day la nhiing biéu hi¢n
cho thay hoi quy nay gap phai hién tuong da cong tuyén va diéu nay Ia do céc loai thu
nhap c6 xu hudng ciing tang theo sy phét trién cua kinh té.

Xét ma tran tuong quan giita cac bién:

Y X1 X2 X3

Y 1.000000 0.975908 0.717164 0.887671

X1 0.975908 1.000000 0.709395 0.918613

X2 0.717164 0.709395 1.000000 0.630607

X3 0.887671 0.918613 0.630607 1.000000
Bang 5.3

ta thiy hé s6 twong quan gita X1 va X3 la 0.918613, rat cao. Pay ciing 1a mot biéu hién
cua hién tugng da cong tuyén cao giira cac bién giai thich.

* Néu bo bat bién X3, ta c6 hdi quy:
Dependent Variable: Y
Included observations: 20

Variable Coefficient  Std. Error t-Statistic Prob.

C 7.710141 8.586595 0.897928 0.3818

X1 1.080588 0.085136 12.69245 0.0000

X2 0.423208 0.626601 0.675402 0.5085

R-squared 0.953641 Mean dependent var 72.19500

Adjusted R-squared 0.948187 S.D. dependent var 19.34671
Bang 5.4
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theo d6 ta van chwa khic phuc duoc hién twong hé sé hdi quy khéng phu hop vai ly
thuyét kinh té: hé s6 hdi quy cia X1 12 1.080588 > 1.
* Néu dung hoi quy sai phan cip 1, ta nhan duoc két qua tir Eviews nhu sau:

Dependent Variable: Y-Y(-1)

Method: Least Squares

Sample (adjusted): 2 20

Variable Coefficient  Std. Error t-Statistic Prob.
X1-X1(-1) 0.339464 0.143755 2.361398 0.0312
X2-X2(-1) 1.515549 0.518401 2.923507 0.0099
X3-X3(-1) 0.728987 0.667778 1.091661 0.2911
R-squared 0.460379 Mean dependent var 2.952632
Adjusted R-squared 0.392926 S.D. dependent var 4.153896
S.E. of regression 3.236505 Akaike info criterion 5.330805
Sum squared resid 167.5995 Schwarz criterion 5.479927
Log likelihood -47.64264 Hannan-Quinn criter. 5.356042
Durbin-Watson stat 1.014878

Bang 5.5

theo d6 mo hinh it phu hop vai s6 liéu (R? = 0,460379), mat khac hé s6 hoi quy cua (X2-
X2(-1)) 12 1,515549 > 1.

Do vay d6i v6i mo hinh nay, dé khic phuc nhitng hién tuong trén, ta phai két hop cac
bién phap khéac nhau: bd sung thém sé liéu, két hop thém céc sb lidu chéo, bo bot bién
trong cac bién c6 da cong tuyén cao, thay doi mé hinh,.... Dé khic phuc hién twong nay,
ta & trg lai vi du 5.1 trong phan sau, khi thay d6i dang ham hdi quy sang tuyén tinh log.

5.2. Phwong sai ciia nhiéu thay doi

5.2.1. Khai ni¢gm vé phwong sai thay doi
Gia thiét 2 caa mo hinh hoi quy tuyén tinh c6 dién yéu cau phuong sai cua nhiéu khong
thay doi qua céc quan sat. Do trung binh ciia nhidu bang 0 nén yéu cau nay c6 nghia la:
var(U;) = E(U?) = o2
Trong thyc té sai s6 nhiéu c6 thé tang, giam khi gié tri ciia cac bién giai thich thay doi,
tuc la:
var(U;) = E(U?) = o} (5.3)

Khi d6 ta no6i c6 hién tuong phuong sai nhiéu thay d6i (heteroscedasticity). Hién twong
phuong sai thay d6i thuong gap & dix liéu chéo va dir liéu bang.
C6 thé chi ra nhimg 1y do sau day:
* Do Viéc tich lily kinh nghiém hay do hoc dwoc hanh vi trong qué khir ma sai s6 theo
thoi gian ngay cang giam.Chang han ddi véi tho hoc viéc, khi sb gio thuc hanh cang
nhiéu thi s phé pham cang nho va cang it bién dong. Trong truong hop nay phuong sai
nhiéu c6 xu hudéng giam theo thoi gian.
* Do ban chat caa méi lién hé ma c6 nhiéu méi quan hé kinh té da chira dung hién tuong
nay, khi bién kinh té tang kéo theo sai s6 nhiéu ciing tang. Chang han khi thu nhap ting
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ngudi ta c6 nhiéu lva chon hon trong tiéu dung. Khi d6 trong hoi quy cua tiét kiém theo
thu nhap thi phuong sai nhiéu c6 xu huéng ting theo thu nhap.

* Khi cai thién phuong phap va k§ thuat thu thap s6 liéu thi sai s6 cang giam.

* Khi trong mau c6 cac sb lidu vuot troi (qua Ion hoic qua bé so véi tap sb liéu) ciing
khién cho phuong sai thay doi.

* Khong xac dinh dung dang mé hinh, thiéu bién quan trong.

* Trong md hinh sir dung s6 liéu chéo ciing khién cho phuong sai khong dong déu.

5.2.2. Hiu qua ciia phwong sai thay ddi

* Cac udc lugng OLS tuy van con tinh chat tuyén tinh khéng chéch, nhung khong con 1a
udce lugng hiéu qua nira.

* Phuong sai ctia sai 50 bi tinh sai nén viéc diing thong ké t va thong ké F dé kiém dinh
gia thuyét khong con dang tin cay nira ( thong ké t khéng chic co phan phol student), cac
tri cua t — stat va sai s6 chuan cua hé sé udc lugng do phan mém cung cap tré nén vo
dung.

* Két qua dy bao khong hi¢u qua khi dya trén cac ude lugng OLS c6 phuong sai khong
nho nhat.

5.2.3. Cach phat hién phwong sai nhiéu thay doi

Vigc phét hién ra c6 hién twgng ndy trong thuc té khong don gian vi ta chi c6 thé dya vao
mau chi khong thé c6 toan bo thdng tin vé tong thé. Vi thé ta khong thé c6 mot phuong
phép chic chan dé phat hién ra phuong sai thay d6i, ma chi c6 thé dya vao mét sé cong
cu sau ddy dé chan doan gitp ta phat hién ra hién tuong nay:

a/ Ban chat cia van dé nghién cizu: Ban chat cua van dé nghién ctu khién ta phai nghi t6i
kha ning xay ra hién twong nay, chang han khi ta ding cac s liéu chéo lién quan dén cac
don vi khong thuan nhat, khac nhau vé quy mé.

b/ Xem xét do thi ciia phdn dur: D6 1a d thi cua sai s6 cua hdi quy (hay phan du) dbi voi
bién giai thich X nao d6 hoic ddi véi gié tri uéc luong ¥. Phuong sai ciia phan du duoc
chi ra bang d6 rong cuaa biéu d6 phan rai cua phan du khi X hodc ¥ ting. Néu do rong nay
tang hodc giam thi gia thiét vé phuong sai khong doi c6 thé bi vi pham.

- P6i voi mo hinh hdi quy boi, ngudi ta thuong khao sat d6 thi phan du U? d6i véi Y.

¢/ DUNg cdc phirong phép kiém dinh:

c1/ Kiém dinh Park: Kiém dinh Park dia trén co so gia dinh rang phuong sai nhiéu thay
d6i dudi dang ham lity thura cua bién giai thich X:

of = az.Xf.eVi (5.4)
lay log hai vé ta nhan duoc:
Ing? = Ino? + B.InX; +V; (5.5)

Vig? chua biét nén Park thay o2 b&i U?(cé dwoc tir hdi quy gbc) trong (5.5), nhan
duoc:

mU? = a+ B.InX; +V; (a = Inc?) (5.6)
Khi d6 kiém dinh Park gdm céc budc sau:
B1. Thuc hién hoi quy géc: Y = a + b.X + U, nhan dwoc cac wéc lwong: ¥; va U,.
B2. Thuc hién hdi quy: mO? =a+B.InX; +V;.
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B3. Tién hanh kiém dinh gia thuyét
Hy: B = 0(phwong sai khong doi), Hy: B # 0(phwong sai thay doi)
Chay:
* Pbi vai md hinh hdi quy boi, cac bude tién hanh 1 twong ty nhu dbi voi hdi quy don,
trong d6 co thé hdi quy InU? theo mdi bién doc lap hoic theo ;.
* Trong kiém dinh Park, nhidu V; phai thoa mén cac gia thiét co dién.
c2. Kiém dinh White: Kiém dinh White khao séat phan du U? theo céc bién doc lap. Kiém
dinh nay khong doi hoi nhidu Ui phai c6 phan phdi chuan.
Gia str ta dang xét mé hinh hoi quy géc:
Y =ag+ by Xy + by Xy + U (5.7)
Kiém dinh White gém cac budc sau:
B1. Hoi quy md hinh géc (5.7), im dwoc cac phan du U;.
B2. Hoi quy md hinh phu:
U? = ag + B1X1; + B2 Xp + Bs X7 + BaX3; + BsX1:Xp: + V, (5.8)
Tir @6 nhan duoc hé s6 xdc dinh cua mo hinh nay, ky hi¢u la: Raut
M6 hinh phy c6 thé c6 sé mii cao hon va nhét thiét phai c6 hé sé chin a,, bat ké mé hinh
gbc c6 hay khong cé hé sé chan a,.
B3. Tién hanh kiém dinh
Ho: By = B2 = B3 = Ba = Bs = 0 (phuong sai khong thay doi)
Trén co s6 Ho dung thi ngudi ta chi ra duoc rang: n. R2,, co phan phol xap xi y2(df),
vé6i bac ty do df = s6 tham sé caa md hinh phuy (5.8), khong ké hé s6 chan (trong trudng
hop nady df = 5). Vi thé:
- Néu n.R2,, > x2(df) thi bac bo H,.
¢3. Kiém dinh Glejser: Tuong ty nhu kiém dinh Park, kiém dinh Glejser coi nhidu c6 thé
thay d6i theo bién doc lap X, nhung theo mét trong céc dang ham:

|U\l| = a0+a1Xi+Vi; |ﬁl| =a0+a1\/—+Vl, (59)
—~ 1 —~
|Ul| :a0+a1X_l+Vl, |Ul| +a1\/—+Vl, (510)

|U;| = Jao + a X + Vi; |Ui] = /a0+a1Xi +V; (5.11)

Kiém dinh gia thuyét phuong sai thay d6i ¢ day la kiém dinh gia thuyét: Hy:ay =
0,doi thuyét Hy: a; # 0.

Luuy:

* Kiém dinh Glejser yéu cau nhidu V; thoa man céc gia thiét co dién.

* Cac md hinh (5.11) khong phai 1a mé hinh tuyén tinh nén khong dung duoc phuong
phap OLS.

c4. Kiém dinh Goldfeld — Quandt:

Néu ta phat hién phuong sai nhidu tvong quan thuan véi mot bién giai thich X nao d6
dudi dang: 67 = 62.X? (0% 1a hang s6) thi sir dung kiém dinh Goldfeld — Quandt, theo
cac budc sau:

B1. Sap xép sb liéu theo thir ty ting dan cua X

B2. Loai bo ¢ quan sat nam ¢ giita, (n — ¢) quan sat con lai chia 1am 2 nhém, mdi nhom
cé (n —c)/2 quan sat.
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B3. Thuc hién hoi quy OLS ddi véi mo hinh géc: Y; = a + bX; + U véi  (n — ¢)/2 quan
sat dau ta dugc RSS1 (goi 14 nhom phuong sai nhé) va véi (n — ¢)/2 quan sat cudi ta duoc
RSS; (goi 1a nhom phuong sai 16n) va chung déu ¢6 bac tu do la df = (n — ¢ — 2k)/2 (k 1a
s6 tham sb trong mé hinh)

B4. Dé xac minh phuong sai cta hai nhém c6 su khac biét dang ké hay khong, ta tién
hanh kiém dinh F véi gia thiét Ho: phirong sai khéng d@oi nhu sau: Trén co sd Ho 1a dung,

RSS,/df . ., A £ ST
wss,/ar 0 phén phoi F vaéi cac bac tu do (df, df).

Do d6 néu F > E,(df,df) thi bac bo Ho, tirc 1a chip nhan phuong sai c6 thay doi.
Luuy:

* Mic du d6 tin cay cua két luan phy thudc vao ¢, nhung ta lai khong cé quy tic nao dé
xé&c dinh gia tri ¢ cho tot nhat. Theo kinh nghiém, ngudi ta thudng chon ¢ nhu sau:

- Néu n xap xi 30 thi chon ¢ = 4 hoic c = 8,

- Néu n xap xi 60 thi chon ¢ = 10 hoic ¢ = 16.

* Kiém dinh Goldfeld — Quandt thich hop véi nhitng mau nho.

* P6i vi md hinh hoi quy bdi, ta co thé sap xép cac quan st theo mot bién bat ky trong
cac bién giai thich caa mé hinh. Khi khéng c6 thong tin tién nghiém dé biét bién giai
thich nao 1a thich hop, ta cé thé thuc hién kiém dinh Park d6i véi mdi bién giai thich.

nguoi ta chi ra dugc dai luong: F =

5.2.4. Bién phap khac phuc
Do hau qua cta phuong sai thay doi, bién phép khac phuc la hét sic can thiét. Viéc khic
phuc dugc chia ra hai truong hop: biét hay chwa biét 6. Trudce khi di vao cac bién phap
khic phuc, ta trinh bay cic phuong phap binh phuong bé nhat c6 trong sé va phuong
phap binh phuong bé nhét tong quat.
1. Phwong phdp binh phwong bé nhit c6 trong sé
Xét md hinh hai bién: Y; = a + b.X; + U;

Trudce day, dé nhan dugc cac ude lugng, phuong phap OLS nham cuc tiéu tong binh
phuong cdc phan du: Y1 U2 =YL (Y, —a— E.Xl-)2 (5.12)

Bay gio ta dat cho mdi phan du U? mot trong s6: W; = = , (trong d6 var(U;|X;) =

var(Y;|X;) = o?) véi ly do la: khi cd hién twong phuong sai nhleu thay d6i thi ta khong
thé dat mirc do tin cay cac quan sat nhu nhau, quan sat nao it sai 1éch thi mac d6 tin cay
S€ cao hon.

De nhan duoc cac udc lugng cho a, b, theo phuong phap binh phuong bé nhat c6 trong
s, ta cyc tiéu hoa téng binh phu:orng cac phan du c6 trong so:

LWL U =3 Wi(Y; —a* — b*.X;)? > min (5.13)

Vé trai (5.13) 1a ham bac 2 ddi véi cac bién a*, b* nén viéc cuc tieu hda ham nay cho ta
cac udce lugng:
e Wi B WiXp Y=Yt WiXp Sin, Wiy

~N|H

b* = 3 ;at =Y =b*X*;  (5.14)
2111 1Wl Z:l 1Wl Xl (Z:l 1Wl l)
(trong d6: X* = Y W, X;/ ¥ Wl,Y* WY Y W)
2. Phwong phap bmh phuong be nhdt tong quat GLS (Generallzed Least Squares)
Xét md hinh hai bién: Y, =a+b.X; + U; (5.15)
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trong d6 tat ca cac gia thiét caa md hinh hoi quy tuyén tinh cb dién déu duogc thoa mén,
trir gia thiét phuong sai nhiu khong d6i bi vi pham.

Muc dich ctia phuong phap GLS bién d6i tir mé hinh c6 phuong sai nhiéu thay déi sang
mé hinh c6 phuong sai nhiéu khong thay doi.

bit X,; = 1, Vi va chia 2 vé cua (5.15) cho g; ta nhan duoc mé hinh:

Zi=a.Dyi+b.D; +V; (5.16)
Y Xoi Xi U;
(trong d6:Z; = a- ; Doi = 71’ ; Dy = UL ; V= ;l )

M6 hinh (5.16) thoa man tit ca cac gia thiét caa mo hinh tuyén tinh ¢ dién, véi phuong
sai nhidu khong doi (var(V;) = var (0—) = 1). Vi thé ding phuong phap OLS cho md

hinh (5.16) ta nhan dugc cac wdc lugng khong chéch tuyén tinh tét nhat cho a va b 1a
a* va b* sau day:

b = e Wi Xing WiXi Y=L, Wi X Z?:;Wi-yi
T Wi Ty WiX2- (S, WeX;)".

T Wi
n 2 n )

T Wi XL WX (Zl 1 Wi X))’
Phuong phép tim cac uge luong a* va b* vira chi ra goi 1a Phwong phdp binh phirong bé
nhat tong quéat (GLS)( phwong phap OLS la trirong hop riéng cua GLS)

;@* =7 —b*.D. (5.17)

(dé y: varb* =

3. Bién phép khic phuc: Ta chia cac truong hop dé khic phuc hién twong nay nhu sau:
a. Khi biét a?: Str dung phuang phap GLS noi trén.

b. Khi chira biét 6%: Ta Van su dung phuong phap GLS, nhung doi hoi phai ¢6 nhiing gia
thiét nhat dinh sau day Ve phuong sai tong thé: )

Gid thiét 1: Phuong sai tong thé ty Ié voi binh phuong cuia bién giai thich:

var(U;) = E(U?) = 2. X? (5.18)
Khi d6 tir md hinh goc Y; = a + b. X; + U;, ta dua vé md hinh:
%—a;+b+ (5.19)
(5.19) c6 phurong sai nhiéu: var (X—) = %ZU‘ = 02,Vi

(Luwu y rang phép lay mau d6i véi X la khdng ngiu nhién ma xac dinh trudc nén céc
thanh phan mau Xi xem la cac hing s6). Trong thuc té ta diung U; dé wéc lugng cho U;,
Vi thé nguoi ta thuong khao sat U? theo X;. Dbi hoi quy boi, c6 thé dung do thi biéu dién
U? theo ting bién giai thich, hoac sir dung héi quy phu U? theo binh phuong cia tirng
bién giai thich, qua d6 dénh gia duoc bién giai thich nao thich hop vi gia thiét 1 nhiéu
nhat dé tién hanh blen doi trén bién giai thich nay. Tuy nhién can dé phong truong hop
bién d6i mé hinh gdc theo mot bién nao d6 dan dén vi pham mot gia thiét cd dién khac.
Gid thiét 2: Phuong sai tong thé ty 1& véi blen doc lap, tuc la:

var(Uy) = EUY) = 0%.X; (5.20)
Khi do: tir md hinh goc Y; = a + b.X; + U;, ta dwa vé md hinh:
TE‘ .\/—E+b.\/—i+Vi (5.21)
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trong do V; = c6 varV; = var(U )= o?
s i i

Mb hinh (5.21) ¢6 phwong sai nhidu khong thay ddi va 1a mé hinh hdi quy tuyén tinh qua
gbc. Sau khi chay héi quy md hinh nay, ta c6 mé hinh wéc luong cho mé hinh géc bang
cach nhan 2 vé caa mé hinh nhan duoc véi \/X;.

Gia thiét 3: Phuong sai ctia nhidu ty 1& véi binh phuong cua ky vong cua Y, tic la:
var(U;) = E(UY) = a?. (EY;)?

Khi dé: tir md hinh géc ¥; = a + b X; + Ul, ta dua vé mo hinh:

Y, U;
Ji—g—ypiig e
EY; EY; EYl EYL-

(5.22) 1a md hinh tuyén tinh co dién c6 phuong sai nhidu: varV; = var (Ey) = g2

Tuy nhién trong md hinh (5.22) ta chua biét duoc EY; (do a, b chua biét), ta s& thay EY;
bang mot udc lugng cua nod. Ta tién hanh theo cac budc sau:

B1. Chay hdi quy md hinh géc bang phuong phap OLS, thu dugc ¥; 1a mot ude luong
viing cho EY;. Dung ¥; dwa mo hinh gdc vé dang:

Y; 1 xl- U;

i — —_ + b kel 3 it

Y Yi Y

B2. Chay hdi quy md hinh (5. 22a) tir 46 nhan duoc md hinh héi quy géc.
Luu y: Vi trong (5.223), ta Xap xi EY; bang ude lugng viing Y, caa no, nén khi c& mau
khé Ién thi sai s6 trong xap xi nay s€ bé va mo hinh la chap nhan duoc.

Gia thiét 4: Dung md hinh tuyén tinh log thay thé:

lnYl = a+blnXl + Vi

(5.22)

(5.22a)

(5.23)

Vi du 5.2: Bang 5.6 du6i day cho sb liéu vé chi phi dau tu Y(triéu USD) cho viéc nghién
ctru va phat trién caa 18 nganh cong nghiép & My trong nam 1988, trong d6 nhom céc
nganh cdng nghiép dugc danh s6 thir tu tir 1 dén 18, X,(trigu USD) la s6 ligu vé doanh
thu, X1 (triéu USD) la lgi nhuan.Ta muén xét tac dong cua doanh thu dbi vai dau tu cho
phét trién nhu thé nao qua viéc uéc lwong md hinh hdi quy sau:
Yi=a+p.X,+U;
véi hy vong khi doanh thu ting thi dau tu cho nghién ciru va phét trién ciing sé ting, ma
viéc nghién ctiru va phét trién c6 anh huong tich cuc ddi véi cac nhom nganh nén lam
tang loi nhuan, tic 1a gita Y va X2 c6 mbi quan hé ddng bién.

Khao sat cac biéu db phan tan:
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STT Y X2 X1 STT Y X2 X1
1 62.5 6375.3 185.1 10 6620.1 80552.8 13869.9
2 92.9 11626.4 1569.5 11 3918.6 95294 4487.8
3 178.3 14655.1 276.8 12 1595.3 101314.1 10278.9
4 258.4 21869.2 2828.1 13 6107.5 116141.3 8787.3
5 494.7 26408.3 2225.9 14 4454.1 122315.7 16438.8
6 1083 32405.6 3751.9 15 3163.8 141649.9 9761.4
7 1620.6 35107.7 2884.1 16 13210.7 175025.8 19774.5
8 421.7 40295.4 4645.7 17 1703.8 241434.8 23168.5
9 509.2 70761.6 5036.4 18 9528.2 293543 18415.4
Bdng 5.6
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RESID vs. X2
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Hinh 5.1a cho thiy cac diém phan tan ¢ xu thé di 1én theo chiéu ting ctua Xz va khi Xz
cang 16n thi cac diém phan tan cang dan rong ra. Diéu nay cho thay khi doanh thu ting
thi binh quan dau tu ciing ting va phuong sai nhidu (do mirc do phan tan) cung ting, tic
1a phuong sai thay doi. Biéu nay cd thé dugc Iy giai bai s6 liéu sir dung 1a sé liéu chéo, tir
céc nganh nghé khéc nhau véi quy md va dic diém khac nhau.
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Hinh 5.1c

D¢ thiy rd hon hién tuong nay, ta khao sat hinh 5.1b biéu dién su bién thién cua phan
du theo doanh thu, hinh 5.1c¢ biéu dién sy bién thién cua binh phuong phan du theo doanh

thu.

Chay hdi quy dau tu va phat trién theo doanh thu (mé hinh 2 bién), nhan dugc:
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Dependent Variable: Y
Method: Least Squares
Sample: 118

Included observations: 18

Variable Coefficient Std. Error t-Statistic Prob.

C 266.1917 1002.961 0.265406 0.7941
X2 0.030878 0.008346 3.699582 0.0019
R-squared 0.461042 Mean dependent var 3056.856
Adjusted R-squared 0.427357 S.D. dependent var 3705.973
S.E. of regression 2804.428 Akaike info criterion 18.82023
Sum squared resid 1.26E+08 Schwarz criterion 18.91916
Log likelihood -167.3820 Hannan-Quinn criter. 18.83387
F-statistic 13.68690 Durbin-Watson stat 3.020747
Prob(F-statistic) 0.001944

Bang 5.7. Két qud héi quy dau tw va phdt trién theo doanh thu

Chay hoi quy cia dau tu va phat trién Y theo X; va Xz (md hinh 3 bién), ta c6 két qua
Sau:

Dependent Variable: Y

Method: Least Squares

Sample: 118

Included observations: 18

Variable Coefficient Std. Error t-Statistic Prob.

C -2.644362 1013.043 -0.002610 0.9980
X1 0.251118 0.207017 1.213031 0.2439
X2 0.010947 0.018375 0.595769 0.5602
R-squared 0.509189 Mean dependent var 3056.856
Adjusted R-squared 0.443747 S.D. dependent var 3705.973
S.E. of regression 2764.002 Akaike info criterion 18.83776
Sum squared resid 1.15E+08 Schwarz criterion 18.98615
Log likelihood -166.5398 Hannan-Quinn criter. 18.85822
F-statistic 7.780819 Durbin-Watson stat 3.170338
Prob(F-statistic) 0.004807

Bang 5.8. Hoi quy Pau tir theo doanh thu va lgi nhugn
Tién hanh kiém dinh White d4i vi mé hinh 3 bién:
Heteroskedasticity Test: White

F-statistic 20.18959 Prob. F(5,12) 0.0000
Obs*R-squared 16.08761 Prob. Chi-Square(5) 0.0066
Scaled explained SS 23.57634 Prob. Chi-Square(5) 0.0003

Bang 5.9. Két qud kiém dinh White vé phirong sai thay doi
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Tur bang nay ta co: gia tri p — value = 0,0066 < 0,05 nén bac bo Ho. Vay ta chap nhan cé
hién tuong phuong sai thay doi. ’
- Cach khac phuc: Lan lugt theo mét trong cac gia thiét:
al E(U) = 6 = 0%.XZ;
Vi gia thiét nay, chay hdi quy ude lugng cho mé hinh: XL =y +ay. o + az =L + 1%
2
ta nhan duoc ket qua sau:

Dependent Variable: Y/X2
Method: Least Squares
Sample: 118

Included observations: 18

Variable Coefficient  Std. Error t-Statistic Prob.

C 0.022272 0.015723 1.416528 0.1771
1/X2 -197.8795 142.5285 -1.388351 0.1853
X1/X2 0.141385 0.140051 1.009526 0.3287
R-squared 0.220286 Mean dependent var 0.029063
Adjusted R-squared 0.116324 S.D. dependent var 0.023120
S.E. of regression 0.021734 Akaike info criterion -4.668853
Sum squared resid 0.007086 Schwarz criterion -4.520458
Log likelihood 45.01968 Hannan-Quinn criter. -4.648392
F-statistic 2.118911 Durbin-Watson stat 2.665118
Prob(F-statistic) 0.154709

Bang 5.10. Piéu chinh mé hinh dé khdac phuc
Theo d6 nhan dugc md hinh wéc luong:

[ —

( Y) = 0.022272 — 197.8795 ! + 0.141385 %1
’ XZ - ] '7 ] -XZ ] ’ -XZ
Doi véi mé hinh vira nhan dugc, dung kiém dinh White cé s6 hang tich chéo:

Heteroskedasticity Test: White

F-statistic 1.821390 Prob. F(5,12) 0.1830

Obs*R-squared 7.766404 Prob. Chi-Square(5) 0.1696

Scaled explained SS 3.258843 Prob. Chi- Square(S) 0.6601
Bang 5.11

Ta c6: p — value = 0,1696 > 0,05 nén chip nhan Ho. VVay trong md hinh vira nhan dwgc
khong con hién twong phuong sai thay doi.

b/ E(U?) = o7 = 0%. Xy

Déi vai trudng hop nay, chay hdi quy ude luong cho méd hinh:

Ezﬁ \/_+a2\/_+V

ta nhan duoc két qua sau:
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Dependent Variable: Y/SQR(X2)
Method: Least Squares
Included observations: 18

Variable Coefficient Std. Error t-Statistic Prob.
1/SQR(X2) -243.4290 367.5355 -0.662328 0.5178
SQR(X2) 0.011638 0.017296 0.672900 0.5112
X1/SQR(X2) 0.272748 0.174788 1.560450 0.1395
R-squared 0.445020 Mean dependent var 8.850796
Adjusted R-squared 0.371023 S.D. dependent var 8.837239
S.E. of regression 7.008643 Akaike info criterion 6.883177
Sum squared resid 736.8161 Schwarz criterion 7.031572
Log likelihood -58.94859 Hannan-Quinn criter. 6.903639
Durbin-Watson stat 3.035036

Bang 5.12. Piéu chinh mé hinh dé khdac phuc

Dung kiém dinh White c6 sb hang tich chéo:
Heteroskedasticity Test: White

F-statistic 5.746517 Prob. F(5,12) 0.0062

Obs*R-squared 12.69712 Prob. Chi-Square(5) 0.0264

Scaled explained SS 10.32900 Prob. Chi-Square(5) 0.0664
Bang 5.13

p — value = 0.0264 < 0.05 nén bac boé Ho: van con hién twong phuong sai thay doi trong
mo hinh ba bién. Diéu nay cho thay gia thiét E(U?) = o7 = a2.X,; 1a khong thich hop.
c/ var(U;) = E(U?) = 2. (EY,)?

I TRy S . A Y 1 X X

Vi gia thiét nay, ude lugng cho mé hinh: s =0ao0.5 7+ a1.71 + a, 72 +V,

ta nhan duoc két qua sau:
Dependent Variable: Y/YDB
Method: Least Squares
Sample: 118
Included observations: 18
Variable Coefficient Std. Error t-Statistic Prob.
1/YDB -144.6701  92.52261 -1.563619 0.1388
X1/YDB 0.091016 0.123207 0.738726 0.4715
X2/YDB 0.024967 0.011741 2.126469 0.0505
R-squared 0.140061 Mean dependent var 0.869221
Adjusted R-squared 0.025402 S.D. dependent var 0.598553
S.E. of regression 0.590902 Akaike info criterion 1.936678
Sum squared resid 5.237474 Schwarz criterion 2.085073
Log likelihood -14.43010 Hannan-Quinn criter. 1.957140
Durbin-Watson stat 2.563496

Bang 5.14
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Theo dé ta c6 mo hinh udc lugng:
Y 1 X, X, .
= = —144.6701.% 4+ 0.091016.— + 0.024967.—+ V
Y Y Y Y

Dung kiém dinh White di vi md hinh nay, nhan duoc két qua:
Heteroskedasticity Test: White

F-statistic 0.655352 Prob. F(5,12) 0.6636

Obs*R-squared 3.860875 Prob. Chi-Square(5) 0.5696

Scaled explained SS 1.282882 Prob. Chi-Square(5) 0.9367
Bang 5.15

Két qua trén cho thay p — value = 0,5696 > 0,05, vay ta chap nhan gia thuyét Ho: md hinh
diéu chinh nhan dwoc khéng con hién tuwong phuong sai nhidu thay doi.
d. Néu ding mé hinh tuyén tinh log thay thé:
InY =a+blnX; +c.lnX, +V

ta nhan duoc két qua hoi quy udce luong:

Dependent Variable: LOG(Y)

Method: Least Squares

Sample: 118

Included observations: 18

Variable Coefficient  Std. Error t-Statistic Prob.
C -6.553704  2.411367 -2.717838 0.0159
LOG(X1) 0.173952 0.352393 0.493631 0.6287
LOG(X2) 1.113761 0.441872 2.520548 0.0235
R-squared 0.793743 Mean dependent var 7.109987
Adjusted R-squared 0.766242 S.D. dependent var 1.606119
S.E. of regression 0.776535 Akaike info criterion 2.483063
Sum squared resid 9.045107 Schwarz criterion 2.631458
Log likelihood -19.34756 Hannan-Quinn criter. 2.503524
F-statistic 28.86237 Durbin-Watson stat 2.464834
Prob(F-statistic) 0.000007

Bang 5.16

C6 SRF ngau nhién:
InY = —6.553704 + 0.173952.InX; + 1.113761.InX, + 1%
Dung kiém dinh White d6i véi md hinh nay, ta c6:
Heteroskedasticity Test: White

F-statistic 0.699894 Prob. F(5,12) 0.6340

Obs*R-squared 4.064039 Prob. Chi-Square(5) 0.5402

Scaled explained SS 2.078399 Prob. Chi-Square(5) 0.8382
Bdng 5.17

Theo do p — value = 0,5402 > 0,5. V4y ta chip nhan gia thuyét Ho, tic 1a md hinh thay
the nay khong con hién tugng phuong sai nhicu thay doi.
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Nhén xét: Trong 4 truong hop gia thiét trén, mod hinh tuyén tinh log khong c6 hién tuong
phuong sai nhiéu thay d6i va to ra phil hgp hon ca vi ¢ hé sé xac dinh R? =0.793743 Ia
cao nhat.
Vi du 5.3: Xét tap s6 liéu trong vi du 5.1, bo di bién X3, thay d6i sang md hinh tuyén tinh
Lin-log:
Y=ay+a;InX; + a,InX, +U

ta nhan duoc két qua hdi quy:

Dependent Variable: LOG(Y)

Method: Least Squares

Sample: 120

Included observations: 20

Variable Coefficient  Std. Error t-Statistic Prob.

C 0.990484 0.250201 3.958756 0.0010
LOG(X1) 0.810357 0.054504 14.86794 0.0000
LOG(X2) 0.028181 0.125057 0.225343 0.8244
R-squared 0.965967 Mean dependent var 4.247404
Adjusted R-squared 0.961963 S.D. dependent var 0.255259
S.E. of regression 0.049783 Akaike info criterion -3.024800
Sum squared resid 0.042132 Schwarz criterion -2.875440
Log likelihood 33.24800 Hannan-Quinn criter. -2.995643
F-statistic 241.2589 Durbin-Watson stat 1.405147
Prob(F-statistic) 0.000000

Bang 5.18. Diéu chinh mé hinh dé khac phuc o
Theo d6 md hinh ¢6 hé s xéac dinh Rz = 0,965967 la rat cao, hon nira cac h¢ so hoi quy
khong c6 dau hiéu bat thuong. Véi két qua nhan dugc, dung kiém dinh White, ta co:

Heteroskedasticity Test: White

F-statistic 1.324761 Prob. F(5,14) 0.3097

Obs*R-squared 6.423455 Prob. Chi-Square(5) 0.2672

Scaled explained SS 14.89457 Prob. Chi-Square(5) 0.0108
Bang 5.29

Theo do: p — value = 0,2672 > 0,05, ta chip nhan gia thuyét Ho: md hinh tuyén tinh log
khong co hién tugng phuong sai nhi¢u thay doi.

5.3. Tw twong quan cia nhiéu

5.3.1. Khai niém vé tw twong quan ) ‘
Trong mo hinh h.quy tuyén tinh ¢6 dién, gia thict 2 con yéu cau khong c6 twong quan
gitra cac phan du, tic la:
cov(U;, U;) = 0,Vi # j,hay: E(U.U;) = 0,Vi # j
(do g.thiét: EU; = 0, Vi)
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Y nghia thyc té cua yéu cau nay I1a: Nhidu cua quan sat nay khong bi anh huéng bai nhidu
cua cac quan sat khéc.
Tuy nhién trong thuc té d6i véi mot chudi sé liéu thi yéu cau nay dé bj vi pham. Hién
tuong ndy duoc goi la tu twong quan (Autocorrelation)cua nhiéu, d6 1a su twong quan
gitta cac thanh phan cua ddy quan sat theo thoi gian hoic khong gian. Nhu vay hién
tuong ty tuong quan c6 nghia la:

3i,j,1 # j sao cho: cov(Ui, Uj) 0
C6 thé chi ra cac nguyén nhén sau day:
1. Nguyén nhan khéach quan:
- Tinh chat quéan tinh cua ddy sé lieu: hau hét sé liéu chudi thoi gian trong kinh té déu c6
tinh chat quéan tinh. Chang han sé liéu theo thoi gian vé chi sé gia, ty 1é that nghiép,
GNP,... thudng c6 tinh chu ky va do d6 trong hdi quy chudi thoi gian thi cac quan sét ké
tiép nhau c6 nhiéu kha ning twong quan vai nhau;
- Sur tdc déng tré (Lags) trong chudi thoi gian: s6 liéu tai thoi diém t chiu tac dong bai sb
ligu tai thoi diém t — 1 trude do
- Hién tirong mang nhén (Cobweb phenomenon): Khi lwgng cung cua mot sé6 mat hang
phan ung lai trudc su thay doi cua gia tré hon mot khoang thoi gian vi cac quyét dinh
cung doi hoi phai cé thoi gian dé thyc hién.
2. Nguyén nhan cha quan:
- Viéc xir Iy, lam tron s6 lidu: Trudc khi sir dung, s6 liéu tho thudng duoc xir ly, lam tron
(Chang han dung phuong phép trung binh di dong). Su lam tron nay co thé dan t6i sai sb
hé thong trong cac nhidu va gay ra ty twong quan giira chlng.
- Phép ngi suy (interpolation) va ngogi suy (extrapolation) cé thé gay ra sai s6 c6 tinh
chat h¢ thong.
- Pinh dang hoi quy chira phit hop, dwa khéng di bién hay bé sét bién quan trong trong
mo hinh.

5.3.2. Hau qua cua hién twgng tu twong quan

1. Céc hé s6 hoi quy wde lwong theo OLS khdng chéch nhung khéng hiéu qud, tic 1a
khong con tinh chat BLUE.

2. Ubc heong cua phwong sai bi chéch nén cac kiém dinh t, F khdng con tin cdy.
3. Udc lwong cua hé sé R? tang qud cao.

4. Cac gia tri du bdo khong con dang tin cqy.

5.3.3. Céch phét hién co tu twong quan

1. Dya vao biéu @6 phan tan

Trong md hinh hdi quy tuyén tinh cd dién, gia thiét khéng c6 ty twong quan gin véi cac
nhidu U, khoéng quan sat dugc. Ta chi quan sat duoc cac phan du U, = Y, — ¥,. Mic du
U, khong hoan toan giéng U,, nhung né 1a udc lugng cua U, nén quan sat cac phan du U,
c6 thé goi y cho ta nhitng nhan xét vé U,. Vi thé dé co thong tin vé tu twong quan cua
nhidu U, ta c6 thé khao sat mot trong cac biéu d6 phan tan sau:

a/ Biéu do phan tan (U,, t) cua U, (hogc cia U? ) theo thoi gian.

b/ Biéu do phan tan (%, t) cua phan duw chudn héa % theo thoi gian t
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Luu § ring U, ~N(0,02) nén == ~N(0,1).Vi thé khi c& mau n khé l6m thi £ ¢6 phan
phdi xap xi phan phoi N(0,1).

¢/ Biéu do phan tan (U,,U,_,) cua Ut theo U,_, (goi la lwoc do AR(1))

- Néu biéu do phan tan c6 dang ngau nhién thi khong c6 ty tuong quan, néu biéu db phan
tan c6 dang khéng ngau nhién, biéu thi xu hudng bién thién cé tinh chat hé thdng thi nhan
dinh c6 ty twong quan.

2/ Kiém dinh Durbin - Watson

’ 2
a. Xét thng ke: d= Z”“’t% (5.24)
Ngudi ta chi ra dugc rang khi n da lén thi: d = 2(1 — p)
trong do: p = thiu—tgzt'l (hé s6 tu twong quan mau bac nhit)  (5.25)

t=1%t
p la ude lugng cua hé so tu trong quan bac nhat p trong mo hinh tu hoi quy
bac nhat (hay tu trong quan bac nhat):

U =pU_ +& (-1<p<1) (AR(D) (5.26)
Véi &, [a nhiéu ngau nhién théa:
Ee, = 0,cov(e e5) = 0,t # s,vare, = 2,Vt (5.27)

Nhanxét:tr —1<p,p<1lsuyra:0<d <4

p=-1 Tutwong quan am 0 Tu twong quan dwong p=1

<mrm - DR <o HTRATATE RO
! I

d=4 2 0

Hinh 5.2. Hé s6 tir tirong quan bac nhat va gia tri tong ké d tirong ig

- Khi d = 4 hodc = 0, ta c6 tu tuong quan hoan hao. Khi d = 2 thi khdng cé tu tuong
quan.

Bang théng ké Durbin — Watson chi ra cac gia tri téi han du, d. dua vao ba tham sé:
mirc y nghia a, sd quan sat n, s6 bién doc lap k'.

b. Quy tac kiém dinh Durbin — Watson: Kiém dinh gia thuyét mé hinh c6 ty tuong quan
chinh 12 Hy: p = 0, d6i thuyét Hy:p > 0/p < 0/p # 0

Tinh gia tri cua thong ké d qua so liéu, so sanh d voi cac gia tri toi han dé béac bo hay
chap nhan H, theo quy tic sau:

* Hy:p = 0, Hi: p > 0, mic y nghia a

|0 (co tu tuong quan duong) du|  (khdng c0 tir tirong quan dwong) 4|

* Hy:p = 0, Hy: p < 0, mic y nghia a
|0 (khdng cb tu twong quan am) 4I —du (c6 tw twong quan am) 4
|

* Hy:p = 0, Hy: p # 0, mic ¥y nghia 2a
0 (co ttq duong) dIU (khéng co tu twong quan) 4 —l du (cOttgam) 4

a/ Diéu kién dé su dung kiém dinh Durbin — Watson:
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* M®& hinh hdi quy phai c6 hé sb bi chan. Néu mé hinh khong c6 hé sé bi chan thi phai
wéc lwgng mo hinh ¢6 hé sb bi chan dé tinh RSS = ¥ U?, sau d6 tién hanh kiém dinh.
* Viéc ldy mau cac bién doc 1ap 1a ldy mau xac dinh (khdng phai mau ngau nhién).
* C4c nhidu c6 tuong quan bac nhat: U, = p.U,_; + & (AR(1))
* M6 hinh khéng c6 dang tu hdi quy, tic 1 khong xét mé hinh dang:
Y, = a+ bX, +b,Y,_; + U,
* Khong c6 quan sat bi mét trong dir liéu.
b/ Nhuge diém cta kiém dinh Durbin- Watson:
* Khi ¢c& mau n lén thi khdng cé trong bang tra,
* C6 mot s6 mau thuan khi tra bang tim du, do (ching han khi n = 9, k’ = 3, a =
5% thi 4 — dy < dy)
¢/ Poi khi ngudi ta sir dung tiéu chuan kiém dinh Durbin-Watson theo kinh nghiém nhu
sau:

(0 (co ttg duwong) 1y (khdng co ttg) 31 (c6 tuw twong quan am) 4|
I | |

3. Kiém dinh Breusch — Godfrey (BG)
Xét md hinh héi quy: Y, = a+bX, + U, (5.28)
véi thanh phan nhiéu c6 tu twong quan bac p (AR(p) ):

Up = p1Ut1+ paUsz + -+ ppUcp + & (5.29)
trong d6 &, 1a nhidu ngau nhién thoa cac gia thiét OLS.
Khi @6 gia thuyét khdng c6 su twong quan bac p 1a: Hy: py = p; = -+ = pp =0

Thu tuc kiém dinh BG nhu sau:
B1: Chay hdi quy mé hinh (5.28) theo OLS va tim dugc phan du U,.
B2: Chay hoi quy mé hinh:
Ut—a'+ﬁ Xt+y1Ut 1+y2Ut 5+ +ypUtp+Vt (5.30)
tir d6 tinh duoc hé s6 xac dinh cua md hinh (5.30), ky higu 12 R ).
B3: Néu (n — p). Rfs.30) > xa4(p) thibac bd H,, tirc 1a thira nhan ¢6 ty twong quan béc
p.
Chay:
* Kiém dinh BG &p dung cho ¢& mau Ién va ma rong cho mé hinh nhiéu bién.
* Kiém dinh BG c¢6 thé ap dung cho mé hinh ty hdi quy (mé hinh c6 bién giai thich Yi.,
Yt2,..., tac 1a ¢d bién tré).
* Kiém dinh BG &p dung cho tu twong quan vai bac bt ky.
* Kiém dinh BG doi hoi phai xac dinh trudc bac cua tu twong quan p. Trong thuc té
ngudi ta phai kiém dinh véi nhiéu gia tri p khéc nhau.
* Kiém dinh BG c6 thé duoc ap dung cho md hinh ¢ nhiéu U duoc tao ra theo tién trinh
trung binh dong bac g (MA(Q): qt* — order Moving Average),
tuc la: U =&+ Mgq + Az p + -+ Ag€g
trong do € la nhiéu ngau nhién voi ky vong bang 0 va phuong sai khong doi.
4. Kiém dinh cac doan mach (hay kiém dinh chu@i dau(Runs test)) (Tham khao)
S6 hang nhidu c6 gia tri khi 4m, khi dwong, do d6 néu sy thay ddi vé dau cua so hang
nhiu dién ra mang tinh hé théng, theo mot xu thé nao d6 thi biéu hién cd su tu tuong
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