Chuong 9

I. Chudi thdi gian la gi ?

O
PHAN TiCH CHU Ol
THOI GIAN

O
Chudi thoi gian 1& s6 liéu aia mgt bién s dirgc quan
sat va ghi néin theo trinh # thoi gian

Phan tich chibi th&i gian 1a nghién gu hanh vi, khuén
mdu trong qué kif ciia mgt bién s va si dung nhing
théng tin nay#é du doan nhing gia tr hay nhing thay
déi cia bién 5 d6 trong tuwong lai

C6 nhibu phrong phéapdé phan tich chdi thoi gian
nhung throng gip nhit 1a phirong phép Box - Jenkins

II. Chuoi thdi gian dirng va khong dirng

1.Pinh nghia chudi ()@q va chwi khéng dirng

Chubi Y, dugc goi la chudi dirng (Stationary process)
néu ky vong, phrong sai va hip phrong sai khongtéi
theo thyi gian

E(Y) =g (const)

var(Y,) = o2 (const)

CoV(Y, Y = 7 ( chi phu thude vaok,
khéng phu thudc vaot)

Chuwi Y, dugc goi la khdng ding (nonstationary
processnéu vi pham it nhit mot trong 3diéu kién trén

II. Chuoi thdi gian dirng va khéong dirng
2.Kiém dinh tinh di@@’a chuji

Khi khio sat cadinh ding cua chii thoi gian, ngudi ta co
thé dung cac cach sau :

>Dungdd thi cia Y, theo thi gian

»Dung biu dd ty twong quan riéng cua miu

»Dung kiém dinh hréc ndiu nhién

II. Chudi thoi gian dirng va khong dirng
2.Kiém dinh tinh dirngsgia chusi

a. Dung ds thi cia Y, —

s windowHelp

(Gore Sl

a.Dungdé thi ciia Y,

@)

AT W T TVTANA
PO =

1 9 17 25 33 41 49 57 65 73 81 89 97 105 113 121

Db thi cua mdt chubi ding
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a. Dungdé thi ciia Y,

@)
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D thi caa mdt chudi khong ding

a. Dungdé thi ciia Y,

@)

R4t kh6 phan it

II. Chuoi thdi gian dirng va khong dirng

2.Kiém dinh tinh dingigia chui
b. Dung dé thi ciia tw tmm@an mau
Khi khao séat cadinh ding cua chibi thoi gian, ngudi ta
xay drngham tw twong quan (Autoregressive Correlatig
Function- AFC) nhua sau :

_ o _ e _cov(Y,Y)
ACE (k) = p, = Y = €OVt Tuk)
() = 2 Vo  var(Y,)

Ngoai ra con tinthé sj fiwong quan riéng (partial
autoregression correlation function - PALF

II. Chuoi thdi gian dirng va khéong dirng

2.Kiém dinh tinh di@@’a chuji

b. Dungds thi cia tw twon an mau

Khi d6 ACF do ¢ s tuong quan giira Y, va Y,,,
Trong khiPACF danh gia nic d6 twong quan gitta Y, va
Y.« khi bo qua cac yéudttrung gian

CéAc phin mém théng kéang ding va kinh & lwong déu
tinh dugc ACF va PACF i cacdo tré khac nhau vay
lugc dd trong quan tuong tng

b. DUng dé thi ciia tw trong quan méu

©
Sau khi nfip dir liéu, vao Quick/Series Statistics/
Correlogram

S = TR 7= T TS T TSI

view Proc [[EIEY Options Window Help

H@ Sample. .. Genr | Sample
3aobs Generate Series...
3obs Show ...
| ] Gaph..
Empty Group (Edit Series)

Histogram and Stats

Group Statistics v | HE "
Estimate Equation. . Unit Root Test...
Estimate VAR... Exponential Smoothing. .

Hodrick-Prascott Fiter...

b. DUng dé thi ciia tw trong quan méu

Date: 0371709 Time: 14:45
Sample: 1 71
Included obsenations: 71

Autocarrelation  Pamtial Comelation AC  PAC G-Stat Prob

0020 0020 00285 03864
0065 0.085 03487 0840
-0022 -0.025 03887 0943
-0.100 -0.103 11548 0.885

1
2
3
s} 4
5 0087 0096 1.7520 0.882
[
7
&
a

q
p 1]
-0.016 -0.007 17735 0.839
0195 0182 48409 DATY
-00f4 -0.083 51774 0738
00568 0.050 54437 0794
10 0001 -0.000 454432 08260
11 0103 0147 63689 0.848
12 0137 0085 80237 0.783
13 0132 0157 95786 0728
14 0080 0016 10154 0.751
18 0014 0070 10171 0.809
16 -0.032 -0.0684 10.267 0842

] ]

1}

=guncy
oow
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b. DUngdé thi ciia tw twong quan mgu

Autocorrelation Partial Correlation AC
L — | 1 0965
[ — g 2 0924
LI — g 3 0880
L — g 4 0832
L — g 5 0781
L — B 6 0732
LI — = 7 0865
(3 o 8 0588
[ — N 9 0536
LI — N 10 0478
=3 B 11 0434
@3 g 12 0389
/3 [l 13 0352
(= ] 14 0325+«

b. Dungds thi cia tw twong quan mau

I Correlogram of Y’

" Date: DBHTIOG Time: 14:48
Sample: 187101 197804
Included observations: 32

Autocorrelation  Partial Corelation AG  PAC G-Stal Prob

1 0045 0.045 00700 0791
2 0386 0384 54644 0085
3 -0.034 -0.073 55083 0138
4 0748 0714 27.260 0.000
5 -0.053 -0.286 27.374 0.000
6 0234 -0.224 29.670 0.000
7 -0116 0.089 30.258 0.000
8

T

0527 -0.018 42870 0.000
9 -0.138 -0.088 43770 0.000
10 0104 -0.037 44307 0.000

|
|
|
|
(i
|
! 11 -0181 -0.012 46.002 0.000
'
'
'
'
'

=)

12 0.240 -0.070 52278 0.000
13 -0.108 -0.026 54648 0.000
14 0007 -0014 545651 0000
16 -0.217 -0.030 57 558 0.000
16 01681 -0071 60045 0.000

1

II. Chuoi thdi gian dirng va khong dirng

2.Kiém dinh tinh dirpgsgia chudi
c. Dung kiém dinh birgc nﬁhién

Kiém dinh gi thiét sau Wi d6 tin cay (1- )
H, : Y, 1a chwi khong ding
H;: Y, 1a chuji dung

Ta dung Eviewsté thic hign kiém dinh nay

c. Dung kiém dinh bwgc ngiu nhién
[Proc][Obiect]Praperties [prne ame

Spreadsheet
Graph..

Descriptive Statistics & Tests
One-way Tabulation, .,

Correlogran. .. Btat  Prob

295 0864
487 0.840
Label 96T 0943

- e 1548 0885
5 0.087 0096 1.7520 0882

BDS Independence Test...

Trong luoc db Correlogram, nhan vao
View \ Unit Root Test

c. Dung kiém dinh bwéc nagdu nhién

Unit Root Test

T

Test For unit rook in Lag length

@) Level
@ Automatic selection:

©) 1st difference
© 2nd differsnce Schwarz Info Criterion v

Maxmum lags:
Include in test equation
© [ntercept () User speciied:
(© Irend and intercept

O Mone

Chon céc théng&thich hyp

CuuDuongThanCong.com

c. Dung kiém dinh bwéc ngdu nhién

| Mull Hypathesis: Y has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SI1C, MARLAG=T)

1-Statistic Prob.*

Augmented Dickey-Fuller test statistic Q1 2341& 0.0003
Testcritical values: 1% level -3.679322

a% level -2 967767

10% level -2.622989

*Mackinnon (1996) one-sided p-values.

Vi|t|>|t,| nén ta bacdH,, chip nhin H,, trc chibi
dang xét 1a chdi dirng
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II. Chuoi thdi gian dirng va khéng dirng II.
2.Chuyn chugi khep@@nq thanh chui dirng
Gia sir ta ¢6 chdi thoi gian Y, 1a khéng ding

Chudi thdi gian dirng va khdng dirng
2.Chuyén chudi kh@@@ﬂq thanh chui ding

' g Y, dugc goi 1a lién ket bac nhit, 1(1), néuAY, 1a chibi dimg

=> Lay sai phan e nhit, bac 2 hdic bic k thi € dugc Y, dugc goi 12 lién kit bac hai 1(2), néuA2Y,) la chidi dimg

Chlﬁl dirng ...............................

Ky hi¢u A 1a toan tr sai phan Y, duoc goi lalién ket bac d, I(d), néuAd(Y,) 1a chibi ding
Saiphangp 1: AY,=V&=Y, - Y,

Sai phan ép 2 : AX(Y)) = A(AY,) = V; = Vi Néu d = 0 thi Y dang xét 1a chdi dirng
----- U Nhu vay, 1(0) tirc 1aY, la chudi ding
Sai phan ép k : A(Y) I(1) thi AY, l& chibi ding ...

Dé kiémdinh sai phan bic k aia Y ¢6 1 chdi ding hay
khong thi ta kim dinh teong te nhir phan treée

III. M6 hinh ARIMA , phucong phap Box-Jenkins
1.M6 hinh AR, MA, ARMA va ARIMA
@)

III. MO hinh ARIMA , phucng phap Box-Jenkins
1.Mb hinh AR, MA, A@A va ARIMA

b. M6 hinh MA (Moving - Average)

Néu mst chusi thei gian c6 tinh dng, ta cd ti biéu dién
nd thanh cac m6 hinh sau : Y, 1& qua trinh trung binhot bgc pnéu Y, c6 dang :
a. M6 hinh AR (Auto-Regressive)
‘ =6, +U, + + +..4
Qua trinh & hdi quy bdc pcé dang : Yt 60 Ut th‘1 th—z th‘P

V=Gt aYat ey, ttgY, tU,

Trongdé U, la phan dr thoa cac gi thiét cia m hinh
co dién

III. M6 hinh ARIMA , phucong phap Box-Jenkins
1.Mb6 hinh AR, MA, ARMA va ARIMA
)
c. M6 hinh ARMA

III. M6 hinh ARIMA , phucng phap Box-Jenkins
1.M6 hinh AR, MA, ARMA va ARIMA
@)
c. M6 hinh ARIMA

La két hop aia m6 hinh AR va MA

i . Gia sir Y, 1alién két bac d, 1(d), &p ding mé hinh
Mot qua trinhARMA(p, ) s& cop  hang tr hoi quy ARMA(p,q) cho sai phanae d @ia Yt thi ta cé qua trinh
(AR) ve‘%q  hgng trung binh trrot ARIMA(p,d,q)
Vidunéu Y, tuan theo qua trinh ARMA(1,1) Trongdd : p la kc ty hdi quy
d bic sai phan
Yt = 50 + alYt_l + ,BOUt + ,Blut_l q la kic trung binh trot
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III. M6 hinh ARIMA , phucong phap Box-Jenkins
1.M6 hinh AR, MA, A@VIA va ARIMA

c. M6 hinh ARIMA

AR(p) c6 thé viét lai la ARIMA(p,0,0)
MA(q) c6 thé viét lai A ARIMA(0,0,q)

ARIMA(2,1,2) cophuong trinh i quy nhr sau

AY, = 60 MCASRI AP, /BoUt + lglut—l + IBZUt-Z

III. M6 hinh ARIMA , phucng phap Box-Jenkins
2.Phwong phap Box-@kins

o Phrong phap BOX-JENKINS xem xétidliéu theo thbi
gian @ia mt bién, xay drng md hinh ARIMA thich bp
va duing mé hinh ARIMA#6 dé du bao

o Phrong phap BOX-JENKINStugc phat trén bsi 2 nha
thong ké G.E.P Box va G.M. Jenkins

« Theo Box-Jenkins thi oi chudi thoi gian déu c6 thé biéu
dién theo mé hinh ARIMA(p,d,q)di cac théng & phu
hop.

III. M6 hinh ARIMA , phucong phap Box-Jenkins
2.Phwong phap Box@kins
Phrong phéap Box-Jenkinsogt 4 budc

Nhan dang ‘
|

‘ Uéc lugng ‘
|

Kiém dinh

2.Phwong phap Box-Jenkins

a)Nhan dang A
. . @

Tim p,d,q trong mé hinh ARIMA(p,d,q)
p : dra vaoPACF
g : dra vaocACF
d : & lan liy sai phanté dugc chibi diung
»Chon md hinh AR(p) &u PACF c6 gia tircao ti do tré
1,2,...p; gim nhanh & 0 sau p va c6 ACF gin din vé
0
»Chon mé hinh MA(q) Bu db thi ACF c6 gia ti cao i
dotré1,2,...q ; gkm nhanh ¢ 0 sau q va c6 PACF g
din vé 0

2.Phwong phap Box-Jenkins
a)Nhan dang

(@)
Loaimd | Dang tiéu biéu ciaACF |  Dang tiéu biéu ciia
hinh PACF
AR(p) Suy giim din hay c6 dng| Suy giim dot ngdt vé 0

séng hinh sin gm din | saudé tré p

MA(q) Suy gim dot ngot v&0 | Suy giam din hay c6 dng
saudo tré q s6ng hinh sin

ARMA(p,q) |Suy gim nhanh %0 Suy giim nhanh ¢ 0

2.Phwong phap Box-Jenkins
a)Nhan dang A
Vi du, néu Y, la dirng c6dd @orrelogram nhu sau
Autocorrelation Partial Correlation AC AC glam nhanh
= =] . 0sg7| Ve 0 sau 1d¢ tre
i g 2 0083 = =
g Lo 3 0075 =>q=1
w[]l ‘E]‘ 4 0124 PAC g'ﬁim
o | 5 0,071 s
g o 6 0123 nhanh ¥ 0 sau 1
i B | B dotE=>p=l
g g 9 -0.049
R N 10 -0042) MO hinh thich bp
o i 11 9% 13 ARIMA(L,0,1)
o [l 13 0013
o g 14 0129
danahamyY =48 +aV¥Y + 421U + LU
gangham =65+ a1+ B+ F P
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2.Phwong phap Box-Jenkins
a)Nhan dang @

AC PAC

i I

q
M6 hinh thich hgp la gi ?

AC giam din , con PAC gim dét ngot vé 0 sau 1
do tré

2.Phwong phap Box-Jenkins
a)Nhan dang

PAC
AC ‘
loal M T8

M6 hinh thich hep la gi ?

2.Phwong phap Box-Jenkins
a)Nhan dang
O

M6 hinh thich hpp la gi ?

AC giam din va c6 dng séng hinh sin , con PAC
giam nhanh ¢ 0 sau 246 tré

2.Phwong phap Box-Jenkins
a)Nhan dang

2.Phwong phap Box-Jenkins
b)Uéc lwgng @

Van dung phwong phap OLS

Trong Eviews @ing vao Quick\ Estimate equation

Vi dy, trong plin nhin dang ta xaatinh duoc Yt tuan theo
mo hinh ARIMA(1,0,1) i phuong trinh :

Y( = HO +a1Yt—l +IBOU’( +181Ut—1

Ta nhip cac thong&nhu sau :

CuuDuongThanCong.com

@)
AC PAC
'IIIII"II“ "II”"”"I'I”II
q 1 b
M6 hinh thich hpp la gi ?
Khéng c¢6 md hinh sai haying, chi c6 mé
hinh chdp nhgn duwec hay khéng ma thoi
2.Phwonqg phap Box-Jenkins
b)Uéc lwgng
@” Dependent varil |
Equation Estimation an Erl‘l‘lSJ

Equation

endent variable foloved by list of regre:
ar\d oL terms OF. an expi;

¥ CARL) MA(L)

includi

¥ O ARCL] MACL)

Estimation settings

Wethod: L5 - Least Squares (MLS and ARMA)
sample: [ 1100

https://fb.com/tailieudientucntt
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2.Phwong phap Box-Jenkins
b)Uéc lwgng

Dependent Variable:
Method: Least Syuares
Date: 08/19009 Time: 13:25
Sample (adjusted): 2100

Két qua

MA Backeast 1

Included observations: 89 after adjustments
Convergence achieved afler  fterations

vatiahle Coeficient  Std. Erar  tStatistic  Prah
[ 133.0398  5676B76 2343622 0.0000
AR(T) -0241653 0136214 1773333 00793
MACT) 0724368 0083988 7.707081 0.0000
Re-squared 0.243235 Mean dependent var 1333333
Adjusted R-squared 0.227469  S.D. dependent var 46.31304
S.E. af regression 40.70627  Akalke infa critetion 10.28048
sum squared resid 159072.0  Schwarz criterion 10.35912
Log likelinond -505.6835  Hannan-Quinn criter. 10.31229
F-statigtic 15.42788  Durhin-watson stat 1.784330
Prob(F-statistic) 0.000002
Inverted AR Roats -2
Inverted MA Roats -72

2.Phwong phap Box-Jenkins

b)Uéc lwgng

e

Néu 1& md hinh

ARIMA(Z,H), ta riip théng $ :

DY) C ARCLY ARCZ) MACL)

z . variable Coeficient  Std. Eror  tStatisic  Proh
Keét qua
C -0.312883 3519351 -0.088898 0.9294
AR -0.787318 0189365 -4.157677 0.0001
AR(Z) -0.268574 0093888  -2868181 0.0051
WA 0.645365 0179223 3.600900 0.0005
R-squared 0118444  Mean dependentvar 0412371
Adjusted R-squared 0.090007  S.D. dependentwar 4548162
S.E. ofregression 4338654  Akaike info criterion 10.41854
Sum sguared resid 1750625 Schwarz eriterion 1052471
Log likelihood -501.2981 Hannan-Quinn criter. 1046147
F-statistic 4165100  Durbin-Watson stat 2083213
Frob(F-statistic) 0.008152

2.Phwong phap Box-Jenkins

c)Kiém dinh A
: O

o Kiém tra phin du bing thdng ké Q (the Box-Pierce Q-

Statistic)

o Kiém tra ptin dr c6 phan phi chuan hay khong ?

o Kiém tra phan dw bang thong ké Q

! Print)[lame| [Fresze | [Estimate [Forecast)[Stats| Resids
| Dependent Varable: v Representations

Method: Least Squares MR GLiIE

Dale: 08/19/08 Time: 22:56 | Actusl Fitted Residual  »

Sample (adjusted): 3 100
Included observations: 98 afte
Convergence achieved after 1
WA Backcast 2

Coefficient Tests »
Variahle
Stability Tests »  Corelogram Squared Residuals
¢ Histogram - Normality Test
:Eg; 0 otc] J  Serll Correlation LM Test..
MAG) 0741018 014884  4gf  Heteroskedasticky Tests...

ARMA Structure.
Gradients and Derivatives b
Covariance Matrix

Laq Specification ==

Lags o include;

o Kiém tra phan dw bang thong ké Q

Autocorrelation Partial Correlation AC PAC  Q-Stat  Prob
L L 1 -0.001 B.E-05
L L 2 0013 o.o170
i i 3 0.045 02277
i i 4 0002 0.2282 0633
g g 5 -0.168 31367 0208
g g 6 -0.154 56507 0130
g g 7 -0.060 60176 0.205
g g 8 -0.149 83315 0139
g g 9 -0143 10594 0102
Lyl Ll 10 0110 11.847 0102
sl sl 11 0143 14593 0.068
(sl (sl 12 0139 16.782 0052
v v 13 0032 16.897 0077
L=l i 14 0150 19.837 0.062
L L 16 0024 19.603 0.075
L L 16 -0.033 19.730 0102
vl v 17 0001 19.731 0139

CuuDuongThanCong.com

o Kiém tra phan dw cé phan phbi chuan hay khéng ?

iigwi][roc)[Object] [Prinit][ame|[Freeze] [Estimate | [Forecast [stats [Resids

Dependent Variahle:
| Method: Least Gquares

Sarmple (adjusted): 3100

MA Backeast 2
wariable

c
AR(T)
AR(Z)
MA(TY

Date: 0BM8/09 Time: 22:56

Included observations: 98 aftg
Caorvergence achieved after 1

Representations
Estimation QutpLt
Actual Fitted Residual — +
ARIMA StrUCtUr. .
Gradients and Derivatives
Covariance Matrix

Coefficient Tests *

Correlogram - Q-statistics
Correlogram Souared Residuals

Stability Tests v

'E ! abel | Serial Correlation LM Test,
DTatals  04d4apds g@i  Heteraskedasony Tesis..
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o Kiém tra phan dw c6 phan phbi chuan hay khéng ?

Series: Residusls
7 Sample 3100
Obssrvations 86

Mean 0.079078
Eh Mesian -2684733
4] Meximum 9420926
hinimutn -104.9922
34 Std. Dev. 36.25580
Skewness  -0.208446
iq Hurtosis 2.848918

Jarque-Bera 0727158
Probaility 0.6951584

Ghods A ds 0 b ab 75

p-value >0 thi phin dr c6 phan pbi chuan, md hinh chp
nhin duoc

@
-{ Nhan dang ‘ Bqdc 1->Bréc 3 co
| thé I1ap lai chodén
‘ Uéc lugng ‘ khi n&o ta chn dugc
4 mot md hinh ARIMA
\ Kiem dinh \ vira ydé tién hanh ¢
. béo
Qhwea dat Pat
‘ Dw bao ‘

2.Phwong phap Box-Jenkins

Tién hanh @ b&o \6i md hinh ARIMA vira timdugc

Tir cira $ phuong trinh bi quy, nHin nGtForecast

mproc Ohbject | |Prink [Mame ||Freeze [Estimate][Forecast]Stats Resids
[

d)Dw béo

.| Forecast ]
Forecast of
Equation; EQD1 Series: ¥
Series names Method

Forecast pame: | ¥f ) Dynamic Forecast

(@ Batic forecast!

[ Structural {ignare ARMAY
[¥] Cosf uncertainty in 5.E. calc

5.E. (optional): | yse

H

Forecast sample Output

1{01£2000 5/01/2000 [ Forecast araph
[¥] Farecast evaluation
M backcast; [Estimation period

[¥]1nsert actuals For cut-of-sample observations

Chon théng $ dy béo

d)Dr bao

Forecast: ¥F

Actual: ¥

Forecastsample: 14012000 5012000
Audiusted sample: 1032000 4122000
Included observations: 100

Roothlean Squared Eror 32.25149
Mean Absolute Error 20.004049
Mean Abs. Percent Emor 27.20442
Theil Inequality Coefiicient 0132452

Bias Froportion 0.000002

‘ariance Proportion 0329993
= Cowariance Proporion 0670005

T
o) ooNE NG

Db thi biéu dign gia ti dy béo hén ra
DPangdb thi nay hi

0)Dw bao Tién hanh dw bao khaing

D workfie: UNTITLED

[orpe] ol Tt MAN %‘lnh workfile, nfin nat Genr
Range: 1/01/2000 50172000
Sample: 1

| [Show|[Fetch][Store | [Celete] Genr |[Sample

012000 &/01/2000
ohs

ohs

Hoic vao Quick\Generate Series

CuuDuongThanCong.com
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d) Dy bao

el

nerate Series by Equation

Tao ra gia ti tin
cay dudi

{an_duo\= yf-2*ysel

Sample

1/01§2000 50172000

n:an_u:lu::ui=/ wf-2*yse

d)Dw béo

Generate Series by Equation

;pm

Tao ra gia ti tin
cay trén

can_trenk= yF+2%yse,

Sal

szuuu 5j01jz000

can_tren="vf+2%yse ‘

4)Dw bao
Hién thi gia tri du bao

(@)

Proc  Qu

]Details 1-| [Show

ns Window Help

tch [Skore ||Delete |Genr | Sample

n- 1abs S

Show

e

Objects to display n a single window

v yf can_duoi can_tren

Enter one of the Following

- an Object or Object View

- & Series Formula liks LOG{R) or %+7(-L)
- a st of Series, Groups, and Formulas

- a st of Graphs

(v wf can_duoi can_tren

d)Dw bao

ahs ] vF|  cAN_DUOI[  CAN_TREN]
40172000 130.0000 1247584 44.48481 2050321
4/02/2000 140.0000 1371248 57.11393 2171357
4032000 150.0000 1326087 52.79010 2124204
4/04/2000 160.0000 1450744 6515154 2249973
40572000 190.0000 1433851 63 55885 2332103
4062000 §0.00000 1650810 84.60433 2455677
40772000 60.00000 8040459 5157924 1659671
40872000 60.00000 1131804 3213714 164 2437
4082000 60.00000 2596071 3759305 1679621
411072000 100.0000 1086423 28.05581 1892288
41172000 120.0000 1128265 3213838 1935125
4122000 MA 1325667 52.40293 2127084
411372000 N NA & NA
41142000 A A HA A
4152000 NA A Na MNA
4162000 A NA M MA
41772000 A NA HA MA
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