Cac khai niém co ban vé
chuoi thoi gian (2)



Noi dung

» Chudi ditng va chuoi khong diing (stationary and non-
stationary).

» H6i quy gia (spurious regression)

- Kiém dinh chuoi ding.

- Chuyén d6i chudi dimg thanh chudi khdng dimng.



Chuoi Dirng va Chuoi Khong Dirng
(Stationary and Non-stationary)



Chuoi Dirng va Chuoi Khong Dirng

- Chudi ding (stationary stochastic process) la mot qua trinh ngau
nhién ma gia tri trung binh va phuong sai khong thay doi theo thoi

gian, cing nhw hiep phuwong sai (covariance) chi phu thudc thoi

khoang cach thoi gian.
* Vé mat toan hoc, ta cé thé viét nhu sau:
E(y,) = u, t=1,23..T
var(y,) = o2, t=1,2,3..,T

covariance(y; y¢—x) only depends on k
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Minh hoa (3)
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Minh hoa (4)

550
I

500
I

450
I

v V

400
I
{—

Quarterly Australian beer production (in megalitres)

350
I

| I ] ]
1995q1 2000qg1 2005g1 2010qg1
Quarter



Minh hoa (5)
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Minh hoa (6)
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Minh hoa (7)
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Nhiéu Trang va Chuoi Dung
» Nhiéu trang c6 phai la chudi ditng hay khong?

» Tat ca chudi ding c6 phai 1a nhiéu trang hay khong?
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Minh Hoa: Biéu D6 Correlogram

0.40

nfl_m
0.20

of i

0.00

Autocorrelations

-0.20

-0.40

1 1 1
0 b} 10
Lag
Bartlett's formula for MA(Q) 95% confidence bands

I
15



Chuoi Khong Dirng (Non-stationary)

- M6t chudi khong ding (Non-stationary) 1a chudi khong théa
man cac yéu cau ctia mot chudi dimg.
* Mot trong cac diéu kién sau thoa man:

E(y,) # wu, t=1,2,3..,T
var(y,) # o2, t=1,23..T

covariance(yy yi—) khong chi phu thudc vao k



M6 Hinh Budc Di Ngau Nhién
(Random Walk Model)

- Mot trong chudi co ban nhat ctia chuoi khong dieng 14 mo hinh
buwéc di ngau nhién (random walk model).
* M6 hinh nay c6 thé chia lam hai dang chu yéu:
» Budc ngau nhién khong trdi dat (random walk without drift)

» Budc ngau nhién troi dat (random walk with drift)



Buwdc Ngau Nhién Khong Troi Dat
(Random Walk Without Drift)

» Gia stt chudi thoi gian y, dwoc hinh thanh nhu sau
Ve = Vi1 +us (t=1,23,...),
véi u, 1a nhiéu trang véi trung binh 0 va phweong sai o'
- Bat dau tir gia tri dau tién, ta co:
Y1 = Yo T U,
Y2 =Y1 Tt Uz =Y1 + Up T Uy,
Y3 =Yz T Uz =Yt Uyt U TU

YVt =3’0+zut
- E(y) = E(YO +Zut> = Yo

- var(y,) = to?

* Dan dan, ta cé:
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Minh Hoa: Budc Ngau Nhién Khong
Tro1 Dat (2)
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Budc Di Ngau Nhién Troi Dat (Random
Walk With Drift)

- Chung ta c6 mot chuodi khéac:
e =0+ p1ye-1 tu (t=123..)
* Chung ta c6 thé chttng minh:

E(y:) =yo +1t6
var(y,) = to?

§ duogc biét nhw tham s6 dich chuyén (drift parameter).

» Xu hudng tao ra tir § goi 1a xu hudng ngau nhién (stochastic trend).



Minh Hoa: Buéc Ngau Nhién Troi Dat
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Xu Heong Xac Dinh (Deterministic
Trend)

* Quaé trinh nay dwoc dién ta nhuw sau:
v, =6+ Bit+u (t=123..)
* Chung ta c6 thé chttng minh:
E(ye) = yo + b1t
var(y;) = o

* Qua trinh con duoc goi la ditng c6 xu hudng (trend stationary). Loai
b6 xu hudng ctia qua trinh (detrending), ching ta sé dwgc mot chudi
dung.



Minh Hoa: Xu Heong Xac Dinh
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Buéc DPi Ngau Nhién Theo Xu Huéng va Co Truot
(Random Walk With Drift and Deterministic Trend)

* La qua trinh két hop gitra hai qua trinh khéng dirng chiing ta
da thao luan o trén:

Ve =0+ Bit +y + ug



Ho6i Quy Gia (Spurious
Regression)



Moi Lién Hé Thuc Té Giira Hai Hién
Twong Sau Day?
« Dan so Viét Nam (y;),

* Chi tiéu cho nghién cttu va phat trién ciia My
(xt )/
e Dt liéu nam ttr 1990 dén 2020.



D6 Thi Thoi Gian Cua Hai B
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Két Qua Ho6i Quy

reg VNPOP USRD

Source SS df MS Number of obs = 62
F(1, 60) -  359.24

Model 21454.2748 1 21454.2748 Prob > F = e.eoee
Residual 3583.32543 60 59.72209@6 R-squared = ©.8569
Adj R-squared = ©.8545

Total 25937.6882 6l 410.452462 Root MSE = 7.728
VNPOP | Coefficient Std. err. t P> |t [95% conf. interval]
USRD . 0895685 . 0847257 18.95 8.e80 . 8801157 .8998213
_cons 45.69187 1.454297 31.42 8.e80 42,7825 48.6881

corr VNPOP USRD
obs=62)

‘ VNPOP USRD

VNPOP
USRD

1.0000
0.9257 1.ee00




Cac Vi Du Minh Hoa Khac (1)

* Ty lé t&r vong vi thanh nién cua Ai Cap (y;), 1971-1990, dix liéu
nam, theo tong thu nhap ciia néng dan My (I;) va cung tién cta
Honduras (m;).

* Chi s0 xuat khau cua My (y;), 1960-1990, dit liéu nam, theo tudi
tho dan 6ng nguoi Uc (x,).



Cac Vi Du Minh Hoa Khac (2)

* Ty 1é t&r vong vi thanh nién ctia Ai Cap (y;), 1971-1990, dit liéu nam, theo tong thu
nhap ctia néng dan My (I;) va cung tién cua Honduras (m;).

ye = 179.9 - 0.2952 [,- 0.0439 m,, R?* =0.918
(16.63) (—2.32) (—4.26)
Corr = 0.8858,—0.9113,—-0.9445

* Chi s6 xuat khau cta My (y;), 1960-1990, d& liéu nam, va tuoi tho dan 6ng ngwoi Uc

(x¢).
vy = —2943 + 45.7974 x,, R%2 = 0.916

(—16.70) (17.76)
Corr = 0.9570



Ho6i Quy Gia (Spurious Regression)

« Hoi quy gia la két qua hoi quy ¢6 sw trong dong cao gitra hai
bién dén tir hai hién twong thuc t€ hau nhw khong lién quan voi
nhau.

* Hoi quy gia thwong xuat hién gitra cac bién khong dirng co
cung xu huong tang (hoac giam) theo thoi gian.

* Pé tranh hoéi quy gia trong phwong phap OLS, ching ta phai st
dung cac bién dirng.

* Chting ta sé nghién ctru sdu van dé nay o phan tiép theo.



Kiém Dinh Chuoi Ditng



Cac Cach Tiep Can Co ban
1. St dung d6 thi.
1. St dung Ham tuy twong quan (ACF) va Correlogram.

2. St dung Kiéem dinh nghiém don vi (Unit root test).



Dung Hay Khong Dirng? - Vidu 1 (1)
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Dung Hay Khong Dung? - Vi du 1 (2)

Autocorrelations of CPI

Bartlett's formula for MA(g) 80% confidence bands



Dung Hay Khong Dirng? - Vi du 2 (1)
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Dung Hay Khong Dung? - Vi du 2 (2)

Autocaorrelations of beer

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

Bartlett's formula for MA{g) 2#0% confidence bands



Dung Hay khong dirng? - Vi du 3 (1)
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Dung Hay Khong Dwng? - Vi du 3 (2)

Autocorrelations of beer

Bartlett's formula for MA{g) 8#0% confidence bands



Dung Hay Khong Dirng? - Vi du 4 (1)
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Dung Hay Khong Dung? - Vi du 4 (2)
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Treong Hop: y; = 0.3 + 0.90y,_1 + u;
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Kiém Dinh Dickey-Fuller (Dickey-
Fuller (DF) Test)

* y: la budc di ngexlu (a random walk):
Ays = 0yr—1 + Wy
* v, la buoc di nggu nhién khong troi dat (a random walk with drift):
Ayy = f1 + 0yt-1 + wy

* v, 1a budc di ngau nhién trdi theo mot chiéu hudng dinh truede (a
random walk with drift around a deterministic trend):

Ay = 1 + ot + 0ye—1 + Uy
- Gid tri cua § khi chudi dirng va khdng dimng?



Gia Thuyét V6 Hiéu va Thay Thé (Null
and Alternative Hypotheses)

Trong ting treong hop, chung ta co:
» Gia thuyét vo hiéu:
Hy: 6§ =0

duoc hiéu nhw nghiém don vi (unit root) ton tai va chuoi khong dirng.

* Gia thuyét thay thé:
Hi: § <0,
duoc hiéu nhw chuoi dirng.

* Sit dung t-stat dé kiém dinh gia tri §. Tuy nhién, gia tri t&i han

khong dung t-test nhu binh thuwong.



The Augmented Dickey—Fuller (ADF)
Test

* The Augmented Dickey—Fuller (ADF) Test:

m
Ay = B + Bat + 0y q + z Ay + U
i=1
* Gia thuyét vo hiéu:
Hy: 6 =0
duoc hiéu nhue nghiém don vi (unit root) ton tai va chuoi khong
dung



Cac Kiém DPinh Nghiém Pon Vi Khéc

* The Phillips—Perron (PP) Unit Root Test.

* Kwiatkowski-Phillips—Schmidt-Shin (KPSS) Test.
* Lwu y: Hy cta kiém dinh KPSS nguoc véi cac kiém dinh DF, ADF, PP -

gia thuyét vo hiéu l1a chudi ding.



Minh Hoa (1)

Dickey—Fuller critical value

Test statistic| 1% 5% 10%
With drift -0.438 -3.468 | -2.882 | -2.572
With trend -0.480 -3.998 | -3.433 | -3.133
With drift and 12 lags -1.520 -4.002 | -3.435 | -3.135
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Minh Hoa (2)

Dickey—Fuller critical value

Test statistic| 1% 5% 10%
With drift -11.155 -3.989 | -3.429 | -3.13
With trend -11.153 -2.340 | -1.650 | -1.285
With drift and 12 lags -4.228 -3.989 | -3.429 | -3.130
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Luwu Y Vé Kiém Pinh ADF

* Khi gia tri ctia § rat gan 0 (gia tri nghiém rat gan 1). Kiéem dinh
ADF khong con hiéu lywc manh.

 Chung ta c6 thé str dung kiém dinh KPSS dé xuat ¢ trén dé bo sung
tham chiéu.

« Can than khi lga chon dang qua trinh khac nhau.
* Van dé cau trac thay doi (structural break).

 Cach luwa chon do tré cho kiém dinh ADF. Chuing ta s€ nghien
citu van dé nay & bai sau.



G

an 1

yt — 01 + 0'98yt—1 + ut

ADF critical values

Test-stat | 1% 5% 10%
With drift -1.271 |-2.345|-1.653(-1.286
With trend -2.659 |-4.007|-3.437(-3.137
With drift and 2 lags -1.252 |[-2.346|-1.653|-1.286
KPSS test 1.167 2.621 | 1.617 | 1.187

Note: H, ctia kiém dinh KPSS 13 chubi dirng.
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Minh Hoa: GDP Thwc Cua My
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Minh Hoa: Cau Triic Thay Doi
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Chuyén D6i Chuoi Ditng
Thanh Chuoi Khong Ditng



Chuoi Dirng Xu Thé (Trend-Stationary
Processes)

» Chting ta bat dau véi mot chudi khong dirng nhu sau:
YVt = Bl + th + Ut (t — 1)2)3) )

* Loai bo xu hudng thoi gian:
U =Y — P1 + Pot

- Chang ta c6 chuoi dimng ;.



Chuoi Dirng Sai Phan (Difference-
Stationary Process)

» Chung ta bat dau v6i mot chudi khong dirng nhuw sau:
ye=0+yi1+u (t=123,..)

* Diéu gi s€ xay ra néu chung ta co:

Ay =Y — Vi1
=0+ yi1tu) — (6 +ye_n +ui_q)
= U — Up—1

» Chuodi Ay, c6 phai la chuoi ditng hay khong?



Vi du: Chuoi VN-Index (1)
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Vi du: Chuoi VN-Index (2) - Sai Phan
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Chuoi Dirng Sai Phan Ham Log (Log-
difference Form)

* Mot phwong phap khac pho bién la:
ye = log(ye) —log(y—1)

Day goi la phwong phap “log ditferences”.

Dé luén giai hon sai phan don thuan:

t — YVt-1

log(y:) — log(ys—1) = 4 = % change

Yi-1
Vi du: chudi CPI, chudi GDP, gia ¢6 phiéu...

On dinh phwong sai.



Vi du: Chuoi VN-Index (3) - Sai Phan
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Minh Hoa: Két Qua K
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DPinh ADF

Ay, =y — Vi1 Dickey-Fuller critical value
Test statistic 1% 5% 10%
With drift -13.347 -2.344 -1.652 -1.286
With trend -13.346 -4.003 -3.435 -3.135
With drift and 4 lags -6.091 -2.345 -1.652 -1.286

y: = log(yy) —log(y;-1)

Dickey-Fuller critical value

Test statistic 1% 5% 10%
With drift -13.086 -2.344 -1.652 -1.286
With trend -13.074 -4.003 -3.435 -3.135
With drift and 4 lags -6.186 -2.345 -1.652 -1.286




Luu Y:

» Chudi dung dwoc ki hieu 1(0).

- Chudi can 18y sai phan 1 [An dé dimng duoc ki hiéu I(1).

- Chudi can 13y sai phan 2 [An dé& dimg duoc ki hiéu 1(2).

* Thong thuwong chung ta khong can 1ay sai phan téi qua 2 lan deé
dat tinh dung.

» Néu chuoi khong ditng do tinh mua vyu? Chiing ta sé hoc cach

xtt ly & phan dw bao.
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