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Chan doan phan du

Nhu da néu trong motba i gidng trudc ddy, cac phan du binh phuong t5i thi€u phdn dnh
cdc tinh chatclia nhit ng thd nh phan nhiéu ngiu nhién. Do diéu na y ding, nén chiing ta
c6 thé stt du ng nhit ng phan du na y dé ki€m tra mot s trong céc gia dinh dd  dwa ra vé
nhit ngnhiéungiunhién. La mviécnd yld quantrongvinhit ng tinhchatthong ké tot
de p clia cic hd m udc lug ng binh phudng tdi thi€u phu thudc va o cdc giad dinh c6 dién.

Trongba igidngna ychiingta s& khdositsy ty twong quan gitt anhit ng phinduna y.

Ty tuong quan (Twong quan chudi)

Pinh nghi
Gi4 dinh c8 dién vé cac sai s6 ngau nhién khong tu tvong quan1a th&€ na y:
Elee ]=0 vdimoit #s

Néu gia dinh nd y khong ding, thi cdc sai sd ngiu nhién1a ty twong quan (hay twong
quan chudi ).

Déda ngxdc dinh nhit ng hdu qua doi véiha mudclud ng OLS . Da ng tu twong quan don
gidn nhat1a ty tudng quan bdc nhdt :

€ = P& + G4

Hésd p dug cgoila hésoty twong quanbicnhdtva tha nhphinsaisongiunhién €,

dud ¢ gid dinh 12 thdéa ma n cdc gid dinh cd dién.
Céac bac ty tuong quan cao hon dud c trinh ba y mdt cdch tuong tu
€ = P1€¢q + Pr€r + & (ty twdng quan béc hai)
Ty twong quan néi chung dud ¢ coi nhu mot hién twd ng ctia chudi thd i gian do thy ¢ t€1a
nhit ngtdc dong clia cic sai s6 ngiu nhién c6 thé dug ¢ phan phdi theo thd igian. Ngoa i

ra , néu sai s6 ngiu nhién nd y c6 chifa nhit ng tdc dong clia cic bién thay ddi theo thd i
gian, thi cdc tic dong clia chiing ¢6 thé duo ¢ phdn 4nh trong ty twong quan..

Cung cAp cdc minh ho a bing do thi .



Applied Econometrics with EViews ... Lecture 15 2
M Daniel Westbrook

Ching ta khongky vo ngtu twong quan sé& xuthiéntrong di liéu chéo, nhung c6 cédc
trud nghd p ma trong d6 cic sai sd ngdu nhiéncé thétdrala "ty twuongquan". Trud ng
hg p thit nhdtduc cgoila twong quankhong giancli ngthd i(contemporaneous spatial
correlation). Piéuna y c6 thé xay ra khi cdc don vi chéo k& bén nhau chia xé nhit ng tic
dong ngiu nhién tvong tw . Vidu , titcd cdc tinh bd bién déu c6 thé bi tic dong tuong tf
bdimdttranbi o. Vidu thithaidug cgoild ty twong quan "hién hién (apparent)” va c6
thé 12 do x4c dinh mo hinh sai cho phép hdi qui (mot bi€n hdi qui quan tro ng c6 thé da
bi bé hay danghia mséna ycéthéla khong phit hd p).

Cac ha m uéc lug ng OLS Khi hién dién ty tuong quan
Xét mo hinh hoi qui don bién vdi ty twdng quan bic nhat:

Y, =By + B,X, + & trongdd €, =peg., + &
Chiing ta yéucau —1 < p < 1 d€ cho m6 hinh 8n dinh.
Trong nhit ngtrud nghd p nd y,déda ngching minhring cichd mudclug ng OLS la
khong chéch. Cii ng dé da ng tinh cdc phuong sai clia chiing, va ching ta tim ra ring
nhii ngbiuthiicda nhchonhit ngphudngsaina ykhicvdinhit nggidud cty dongtinhbdi
cac chuong trinh OLS.
Nhu trudc day, van dé na y xuathiénla liéucé phdicdchd mudclug ng OLS gitt lai
dud c tinh chit phuong sai toi thi€u clia ching. D& di ng chitng minh riing chiing khong
gitt dug c.
LAy phudng trinh diu trit  phudng trinh thif hai sau day:

Yi =By + BX, + g

PYiq = PBy + BopXiq + PE.;
= Yo - oY = (1-p)By + Bo( X, - Xy ) + &
Do sai s6 ngau nhién clia phudng trinh hiéu s& na y c6 cdc tinh chit ¢S dién, nén ha m

udclug ng OLS cliahé s6 gécna ysé la BLUE. Ha mudclud ng na y trong giong thé
na y:
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E _ Z(Xt -PXq )(Yt -PXiq )
’ Z(Xt-pXM )2

Ha mudclud ng nd ykhdcvdiha mudclug ngOLS,va doha mna yla TOTNHAT,nén
chiing ta biét riing hA m OLS khong thé 13  tSt nhat.

Do d6, OLS 1a  khdng chéch nhung khong hiéu qua.

Khé khin khéc trong viéc st du ngha mudclug ngOLS1a cac cong thiic da nhchonhit ng
phuong sai cia hé s612  khong chinh xdc va hd mudc lug ng chuin clia cic phudng sai sai
sd1a chéch.

L§ igiditaorabdiha mudclud ng B, 12 cd sd cho phuong phép udc lug ng Cochrane-
Orcutt (mdt trud ng hg p dic biét ciia "cac binh phuong tdi thiéu tong quat ").

Ha mudclud ng B, khong thé dug ¢ tinh todn try ¢ tiép, vi ching ta khong biét gid tri
thu cclia p. Nhuchiingta sé thay , ki€ém dinh cho ty twong quan dif a trén mothd m udc
luo ng cho p,nén néuchingta timra ty tudng quan, ching ta cii ng tim ra thong tin
ma ching ta can d€ tinh ha m udc lug ng Cochrane-Orcutt .

Ki€m dinh truyén théng : Ki€ém dinh Durbin-Watson

Kiém dinh Durbin-Watson cho ty twong quan bic nhit du a trén cdc phan du binh
phuong t6i thi€u vdi gid dinh riing md hinh hdi qui nd y c6 mot tha nh phan tung d6 goc
va ring né khong c6 bat cif gid tri tré nd o clia bién phu thudc nhu 13 cdc bién hodi qui
(Y,.. khong dug c phép nhurla mot bién gidi thich). Ngoa ira,nhit ngbi€nhdiquina y
dud c coi nhu phi ngiu nhién, va trong dit liéu khong bi thi€u quan sdtna o.

T
Z(et'em )2
d — t=2 -

D el

t=1

D& phit trién mot tru ¢ gidc cho viéc tri thong ké ki€m dinh na y hoa t dong ra sao, hd y
nhin dé bé ngodc vd nhém laiténg & tif so:
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T T T
del+ Del -2) e,
t=2 t=2 t=2

d =

T

2.8l

t=1

Néu kich c6 maula Idn, thi cdc thd nh phan sau gin bing nhau :

T

T T
2 N 2 PN 2
E e, va E e, va E e,
t=2

t=2 t=1

Vi thé chiing ta c6 thé viét riing tri thdng ké Durbin-Watson x4p xi bing :

.
Zet €

d=z 2x|1- H——

t=1

H3 ynhd lairing qua trinh ty twdng quan bic nhit trong giong nhu thé€ na vy :
€ = P&, + & va thaycdcthd nhphansaisd ngiu nhién khong thé quan sit bing cic
phan du OLS :

€ =P8y + V4

Piyla mot mo hinh hdi qui don bién . Ching ta c6 thé udc lud ng hé sd ty twong quan
bac nhat nhu sau :

.
zetet-1
_ t=2
—
zetz-1
t=2

P

N6hoa ntod nganvdithd nhphin trong phép xap xi vdi tri thong ké Durbin-Watson, nén
chiing ta c6 thé viét:
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o
R

2x(1 - p)

Céch khac

O
Il
—
1
N

D& gidi thich tri thong ké DW , hd y ghi nhan nhu sau:

p=-1=>d=4
p=0 =d=2
p=1 =d=0

Dudi gid thuyét “khong” ring khong cé ty twong quan, tri thong ké DW can phdi gan
bing 2.

Céc gi4 tri téi ha n ddi vdi tri thng ké DW dud c trinh ba y thd nh bang trong cic sdch
kinh t€ lwg ng. Tuy nhién, c6 mot khé khiin ¢ d6. Nhit ng gi4 tri tdihanna y phu thudc
va oban chitcla nhit ngbi€nhdiqui, vi th€ cdc trinh ba y dudida ngbingla khonghoa n
thién : ching chi cung cAp cdc bién trén va dudichonhit nggid tritdihanna y. Vi ng
gilt acdcbiéntrénva dudicla cic gid tritdihandug cgoild vit ngvé dinh. Néu dtinh
todnrdiva ovl ngvddinhna vy, thiching ta khong thé thé bicbé ma cii ngkhong thé
khong bac bd gid thuyét “khong” na y.

Cacky thuatch ngthd i: Ty tuongquanva cidchd mty tueng quan riéng phian
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Xét mot ciu tric ty twong quan bac P :
€ = P1€pq + PaErp +P3Ez + o+ PpEp + &y

Ha mty tuong quanna yla tip hg p cua cdc udc lug ng

R
pICIL

(t=p+1)

R
2.8t
=)

r, =

Ha mty twvongquanna yla dod thicda r, vdi p = 1... P. Nhuchingta s€ thdy ngay

sau diy, EViews rit dé dd ngtaorahd mna yva vé dod thicda né.

Gi4 thuyét ring khong ton ta i ty tudng quan cho tdi bic p c6 thé dug ¢ ki€m dinh bing
céach st du ng tri thong ké Q clia Ljung-Box :

p r2

Qp = T(T+2)Z(Tj_

j=1

j)

Dudi gid thuyét “khong” vé khong ton ta ity twong quan , tri thong ké Q c6 phan phdi
xdc sudt tiém cin vdi X7, ).

Bay gid ha y xét xdc dinh mo hinh ty hdi qui sau :
€ = Q€ g + P28 + -+ Pp€ip + Vy

Nhit ng hé s ty twong quan riéng phan P; (j=1,-,P ) do cdc tudng quan gitt a cic
phin du cdch xa nhau j thd idoa n, trong khi ki€m sodt nhif ng twong quan ta i cdc do tré
khdc. Né&u ty twong quan c6 thé dug ¢ thau tém bdi mot phép tu hdi qui bac thap hon P
thi phép tu tuong quan riéng phan thit P sé gan vdi zero.
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Minh hoa trén EViews

Payla phép hdi qui logarit-tuyén tinh (ting trudng) clia gid lda theo thd i gian.

% EViews HEE
File Edit Objects “iew Procs GQuick Options Window Help

I Equation: EQPADDY Workfile: TSDATA M=
Viewl F'rocsl Ubiectsl F'lintl Namel Freezel Estimatel Forecastl Statsl Hesidsl

00 (1 Dependent Variable: LOG{PADDY)

' . Wethod: Least Squares
——l—l—'—l“;ew P'°°j93;eu°1‘$19—|—;;"j2" Date: 07/18/02 Time: 11:44

ange. : : Sample: 1990:01 1999:12 [
Sample: T990:01 199612 Included observations: 120

“ariable Coefficient  Std. Error  t-Statistic Prob.
=l eqpaper C 6661134 0043377 1535645  0.0000
% gggﬁﬁf_':g @TREND 0009434 0000630 1497356 0.0000
% Eﬁ;e“nchkg:rfe R-squared 0655180 Mean dependent var  7.222444
= gaclcl Adjusted R-squared 0652258 S.D. dependent var 0.405413
%2 Eape? 3.E. of regression 0239071 Akaike info criterion -0.007588
B resid Surn sguared resid B.744273  Schwarz criterion 0.038571
FA seafish Log likelihood 2455253 F-statistic 224 2076
B shrimp Durbin-vWatson stat 0.075490  Prob(F-statistic) 0.000000
A stickyrice

’j | Path = p:hshort course in econametricshdata | DB = hone | WF = tzdata

Viéc nhin qua tri thdng ké Durbin-Watson gd i ¥ ring cdc phan du hdi qui clia chiing ta
thé hién tinh ty twdng quan ddng bi€n rit ma nh. P& thu dug c chi ti€thon, hi y nhip theo
thtt tu sau :

View / Residual Tests / Corellogram - Q-Statistics

Ha ychonduava o12d0trd (motquiticnimld ngla duava o VT doud, trongdé Tla
kich c6 mau).

Trong trud nghd p na y, biéu dd tudng quan cung cAp mot minh ho a xuét sic cho biéu d6
twong quan mo ta qud trinh ty twong quan bic nhat.

Hé s6 tudng quan riéng phan thit nhit c6 ¥ nghia ma nh, nhung nhit ng hé s6 twong quan
riéng phan cod nlaikhong cé y nghia. Nhit nghé sd ty twong quan gidm theo cAp s6 nhan
nhu dug cky vong. P& thdy visaodiéuna ydud cky vong, hi y viét
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€ = P&y + G

va €.1 = PEwy + &4 va thay biéu thifc thi hai va o biéu thifc thit
nhat :

2
€ = P& + & + PE

Chiing ta thay riing hé s6 tuong quan gitt a ¢, vd ¢, la p°.

%8 EViews

File Edit Objects “iew Proce Guick Optiong Window Help

B8 Equation: EQPADDY ‘Workfile: TSDATA _ O] x|
\-‘iewl F'rocsl Dbiectsl F'linlI Namel Fleezel Estimatel Forecastl Statsl Hesidsl

Correlogram of Residuals

Date: 0741802 Tire: 13:17 I
Sample: 1930:01 199312
Included observations: 120

W Workfile: TSDA |

Wiew | Procs | Objects

Range: 1990:M
Sample: 1930:01

loe] Autocorrelation Partial Correlation AC PAC  ©-Stat Prob

egpaddy ! | 1 0803 0903 100.43 0.000
%Eqpaper ! - 2 0789 -0.151 177.57 0.000
Eeqsﬁaﬂs"‘ . TR 3 0676 0044 23470 0.000
=] eqetickyrice ' K 4 0,558 0100 27393 0.000

greenbean ! 'R 5 0.433 -0.076 298.41 0.000
& paddy ! vl B 0.333 -0005 31267 0.000
KA paper | vl 7 0.245 0002 32043 0.000
KA resid [ vl 8 0175 0.0 324.42 0.000
R seafish ) I 9 0.098 -0.122 32569 0.000
M shrimp N o 10 0022 -0.064 32575 0.000
A stickyrice o o 11 0044 0036 326502 0.000

TN 'y 12 0110 D063 32765

|| Path = p:\short course in econometricshdata || DB = none ||WF = tzdata

Chiing ta cii ngcinchi y tdinh{f ng gid tri cla trithongké Q va nhif ng gid tri p tuong
ttng. Do hé s& twdng quan thit nhatna y c6 ¥ nghia, nén gid thuyét ring bat cif twong
quan nd o c6 thap hon thit p déula zero bi bac bd.

Bay gid , khi chiing ta @@ xdc dinh riing cdc nhiéu hoi qui clia chiing ta dud c dic trung

bdi ty trong quan bic nhit, chiing ta 13 m gi ddy? Phuong phép truyén thongla udc
lug ng Cochrane-Orcutt; EViews cung cdip motha m udc lug ng twong ty nhung tot hon.

M6 hinh ty hoi qui bac nhat

Trudc day, khi ching ta viét
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Yy =By + BoX; + g
PYiq = PBy + BopX( 4 + PE4

= Yy - pYyy = (1'9)51 + BZ(Xt - pxt-1)+ 8t

chiing ta di khing dinh ring vdc Iug ng OLS cda phuong trinh thi ba s& 13 BLUE.
Khong may, chiing ta dd khong thé 1a m dug c viécna y vigid tri pla chua biét.

Mot c4ch ti€n ha nhla bién d6ila i phudng trinh nd y nhu sau :

Yo = By - pYiq+ BoXy + By Xy + &

Viéc thy ¢ hién OLS trén phudng trinh na y cho ta cdc hA m udc lug ng nhat quin cla

Bllﬂ B,, B; va p.

Hi y ghi nhan riing ching ta véc lug ng 4 tham s& ¢ ddy, nhung trong mo6 hinh ban dau
chi c6 bathamso: B,, B, va p.

Chiing ta d3 bi mat thong tin dug ¢ chua trong hai gidihan :
By =(1-p)By va By =pB,
Trong trud ng hd p na vy, ching ta c6 thé yéu ciu EViews thy ¢ hién mot thuit toan binh
phuong t6i thi€u phi tuyén (NLS) 4p dit hai gidihanna y:
Trong ctfa sd x4c dinh phuong trinh, hd y ddnh mdy phuong trinh na y nhu sau day:
log(paddy) ¢ @trend ar(1)

Bién ar(1) n6i vdi EViews hd y udc lug ng dic trung mo hinh ty hdi qui

Yy - Yy = (1‘9)61 + BZ(Xt - PX.4 ) + &
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tuy thudcva ocdcgidihandd néutréndiy. Kétqud cho phuong trinh log(paddy)1a day

%iz EVicws D ES
File Edit Objects “iew Proce Guick Optiong Window Help

B0 Equation: EQPADDY Workfile: TSDATA _ O] x|
\-‘iewl F'rocsl Dbiectsl F'linlI Namel Fleezel Estimatel Forecastl Statsl Hesidsl

e i Dependent Yariable: LOG{PADDY)
Method: Least Squares

iew|Procs| Objects  Date: 07/18/02  Tirme: 13:43

Range: 1990:01  Sample(adjusted): 1990:02 1559:12

Sample: 1990:01 | Included observations: 119 after adjusting endpaints
Convergence achieved after 4 iterations

“ariable Coefficient  Std. Error t-Statistic Prob.

=] paper
(=] eqseafish c 7134864 0223733 31.89004 0.0000
(=] eqshrimp @TREND 0.003565  0.002535 1353217 01786

[=] egstickyrice AR(1) 0916267 0023500 3892506 0.0000
b greenbean
B paddy R-squared 0.975643 Mean dependent var  7.234154
B paper Adjusted R-squared 0975223  S.D. dependent var 0356210
% r;;;ﬁsh S.E. of regression 0.060792  Akaike info criterion  -2.737841
KA shrimp Sum_sqqared resid 0.428693 Schwgrzl criterion -2.667779
B stickyrice Loy likelihood 165.8015  F-statistic 2323.283

Durbin-¥atson stat 1728140 Prob(F-statistic) 0.000000

Inverted AR Roots a2

| | Path = whshort course in econometricshdata | DB = none | WF = tsdata

Cic tri thong ké ttrong k€t qud nd yla tiém cin vdi chudn chudn hod. Chiing ta thay
ring udc luo ng diém na y ctia hé s6 tu twdng quan bac nhat1a 0,94 vi ringné céy
nghia thong ké . Tri thong ké F trong k€t qud na yla tiém cin vdi Chi binh phudng.

Chiing ta thdy ring mifc y nghia chung ctia phép hdi qui na y rat cao. Cudicli ng, chiing
ta ghi nhan riing tri thdng ké Durbin-Watson da c3i thién mot cach dang ké.

D& kiém tra xem c6 phdila cdc phdn du cia mo hinh ty hdi qui bic nhat cia ching ta
by gid khdng cd nty trong quan, hi y nhap

View / Residual Tests / Corellogram - Q-Stats
Chiing ta thdy khong c6 cdc hé s6 tuong quan hay céc hé s6 tuong quan riéng phan c6 ¥

nghia, vi th€ bAy gid ching ta tin twdng ring cdc két qua cda ching ta 1a khong bi x6i
mo n bdisy hién dién cda ty tudng quan.

Tinh chuén ctia cic phan du

Chiing ta c6 thé st du ng ki€m dinh Jarque-Bera dé kiémtra tinh chudn ctia nhit ng phan
duna y . H3a ynhap
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View / Residual Tests / Histogram - Normality Test
Gia thuyét ring do nghiéng (skewness) 1a zero va kurtosis 12 ba bi bic bd ma nh mé .
Tuy nhién, bi€u d6 tan suit khong cho thiy do nghiéng ma nh, va kichcd maula kha
16n, vi th€ chiing ta c6 thé tin tudng du a va o dinh ly gidi ha n trung tim(CLT). CLT
khing dinh ring cdc hA m udc lug ng NLS cta ching ta ¢6 phan phdi xdc suit xap xi
chuén, ring céc tri thong ké t clia ching ta c6 phan phdi xac suit xap xi chudn chuin
hod, va ring cdc tri thong ké F ctia Wald c6 phan phdi xdc suat xap xi Chi binh
phuong.

Céc bién gia d€ thau tom pha vé cau tric

Phinna y da nhchoBa itip 15

Trong clta s6 phudng trinh (Equation) hi y nhap Resids. Ghi nhin ring d& liéuna y
dud ng nhu tudn theo mot xu hudng ddc hon nhiéu trudc nim1993 so vdi sau d6. C6 thé
12 khé xdc dinh chinh x4c phd v8 cAu triic na y, nhung d6i vdi toi thi trdng nhu né xuat

hién trong thang 6/1991.

Ha y ta o ra mot bién gid c6 gia tri zero trudc thidng 6/1991 va  ¢6 gi4 tri 1,0 sau thing
6/1991.

Pautién, hd yta oramdtbi€nsé ta o diéukiéncho Anh/Chibiét gid trimad @trendta o
ra.

GENR period = @trend
By gid ha y ghi nhan ring period = 17 trong thdng 6/1991.
Bay gid hd y ddnh mdy lIénh sau va o cifa s6 1énh:

genr dum = @trend > 17

Hi y xo4 giai doa n clia bién d€ giit cho workfile cia Anh/Chi dud ¢ gon ga ng.

Kiém tra bi€n dum dé chic chinring Anh/Chidid thu dug cdiéuma Anh/Chiky vo ng.
Bay gid ha y udc lud ng mot phuong trinh mdi:

Quick / Estimate Equation
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log(paddy) ¢ @trend dum @trend*dum
Mot phép kiém tra nhanh nhit ng phdnduna yxdcnhanring motlinni¥ achingtalaicé
tv twong quan bac nhat, vi th€ ching ta cha y la i mo hinh na y nhu sau :

log(paddy) ¢ @trend dum @trend*dum ar(1)

Qua kiém tra
View / Residual Tests / Corellogram Q-Statistics

chiing ta tim ra ring nhit ng phan du mdi khong cé tv twong quan va qua kiém tra
View / Residual Tests / White Heteroskedasticity

chiing ta tim ra (st du ng da ng chi binh phudng ctia kiém dinh na y) riing chiing ta khong
bac bd gia thuyét ring khong c6 tinh khong dong nhat clia phudng sai .
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