TONG QUAN MON HOC:

PHAN TICH CHUOI THO’I GIAN
TRONG TAI CHINH




NOI DUNG CHINH

m Gidl thiéu mon hoc

m NOi dung chi tiét ttvng chuwong
m Ké hoach vé dé tai mén hoc
m Danh gia két qua mén hoc




GIOI THIEU MON HOQC

3 Mon hoc 1a phan mé rong cac phan tich trong Du bao kinh té, vé phan
tich dir liéu chuoi thoi gian, dic biét la dix liéu Tai chinh.
O Cac két qua nghién ciru truée;
1 Cac phan tich va danh gia phuwong sal cua mo hinh, thong qua
phuong sai sai so thay d6i, chi phu thudc vao cac bién doc 1ap,
chura Xét vé sy phu thudc vao chinh phwong sai trong qué khit.

 Cac mo hinh lién quan méi dirng lai & mo hinh ARIMA



GIOI THIEU MON HOQC

CHUONG 1: MOT SO KHAI NIEM VE CHUOI THOI GIAN.
CHUONG 2: MO HINH CHUOI THOI GIAN PON BIEN.
CHUONG 3: MO HINH HOA PHUONG SAI: CAC MO HINH ARCH
VA GARCH.
CHUONG 4: MO HINH CHUOI THOI GIAN PA BIEN: MO HINH
VECTO TU HOI QUY.
CHUONG 5: PONG TICH HGOP VA MO HINH HIEU CHINH SAI SO
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NOI DUNG CHI TIET TUNG CHUONG

~ CHUONGI
MOT SO KHAI NIEM VE CHUOI THOI GIAN

|. THE NAO LA CHUOI THOI GIAN
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NOI DUNG CHI TIET TUNG CHUONG
- ~ CHUONGI ‘
MOT SO KHAI NIEM VE CHUOI THOI GIAN

111. CAC THANH PHAN CUA MQT CHUOI THOI GIAN- PHAN
RA CHUOI THOI GIAN

1. C4c thanh phan cua chudi thoi gian

Quarterly sales

2. Hiéu chinh mua vu
a. Kiém dinh tinh mua o VY =¥
b. C4c phuong phap hiéu chinh tinhmua  © 1 iiiiiiiiiaiis
3. Phan ra thanh phan xu thé

a. Kiém dinh xu thé M

b. Uéc luong xu thé
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NOI DUNG CHI TIET TUNG CHUONG
- CHUONG II ,
MO HINH CHUOI THOI GIAN PON BIEN
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NOI DUNG CHI TIET TUNG CHUONG
- CHUONG Il ,
MO HINH CHUOI THOI GIAN PON BIEN

I. MOT SO CHUOI THOI GIAN TRONG TAI CHINH

1. Buéc ngau nhién

2. Nhiéu trang
3. Chuoi sai phan

I1. PAC PIEM CUA CHUOI THOI GIAN




NOI DUNG CHI TIET TUNG CHUONG
CHUONG II

MO HINH CHUOI THOI GIAN PON BIEN
111. TINH DUNG- KIEM PINH NGHIEM PON VI

ACF PACF
1. Tinh dirng cua chuoi thoi gian - [N
2. Luge db ACF va PACF N
3. Kiém dinh nghiém don vi ‘ i |‘|‘“ ; 3 ‘ _____ ‘ |
a. Kiém dinh Dickey-Fuller véi AR(1) i “:I K 2 f: o

b. Kiém dinh Dickey-Fuller véi chudi c6 xu thé

c. Kiém dinh Dickey—Fuller mé rong véi chudi AR(p)

d. Kiém dinh Phillips—Perron




NOI DUNG CHI TIET TUNG CHUONG
- CHUONG II ,
MO HINH CHUOI THOI GIAN PON BIEN

IV. MO HINH TU HOI QUY - AR
V. MO HINH TRUNG BINH TRUQT - MA
VI. MO HINH ARMA(p,q) — MO HINH ARIMA(p,q)




NOI DUNG CHI TIET TUNG CHUONG
CHUONG III. MO HINH HOA PHUONG SALI:
CAC MO HINH ARCH VA GARCH

Time Series Data
under consideration

Decomposition Using MA Fileter

S1

Low volame Hnghly volatile
componant with oomponentw ith
no'less VC and no promuinant VC ana
FTD FTD

ARIMA Model Partitoning & Interpolation

B

[Partiion 1] [Partiton 2]

GARCH on

each partition

l Model Information

Besl GARCH Maodei




NOI DUNG CHI TIET TUNG CHUONG
CHUONG III. MO HINH HOA PHUONG SAI:
CAC MO HINH ARCH VA GARCH

. MO HINH ARCH
1. M6 hinh ARCH(m)

2. Cac dac tinh cua ARCH
3. Kiém dinh ARCH

4. Udc lwong ARCH trong Eviews

I1. MO HINH GARCH
1. M6 hinh GARCH(r,m)

2. Uébc lwong GARCH trong Eviews
3. Du bao v41 mo hinh GARCH

I11. CAC DANG MO HINH
GARCH KHAC

1. M0 hinh GARCH-M
2. M0 hinh TGARCH
3. M0 hinh EGARCH



NQI DUNG CHI TIET TUNG CHUONG
CHUONG IV. MO HINH CHUOI THOI GIAN DA BIEN:
MO HINH VECTO TU HOI QUY (VAR)

-----------------------------------------------------

SPECIFICATION AND ESTIMATION
MODEL :

Unit Root Test I
Lag Selection I .

Estimation
of VAR Model

Granger-Causality
Analysis




NOQI DUNG CHI TIET TUNG CHUONG
CHUONG 1V. MO HINH CHUOI THOI GIAN DA BIEN:
MO HINH VECTO TU HOI QUY (VAR)

I. MO HINH VAR 111. HAM PHAN UNG VA PHAN RA
1. Giéi thiéu chung PHUONG SAI
2. Vecto nhiéu trang 1. Ham phan Gng (IRFS)

I1. UOC LUONG VA KIEM PINH o .
2. Phan ra phuong sai (VDF)

1. Lua chon do tré
3. Thuc hanh véi Eviews

2. Kiém dinh nhan qua Granger

3. Thuc hanh véi Eviews



NOI DUNG CHI TIET TUNG CHUONG
| , CHUONG V ,, ,
PONG TICH HOP VA MO HINH HIEU CHINH SAI SO

Finance-insurance stock prices
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NOI DUNG CHI TIET TUNG CHUONG
CHUONG V

PONG TICH HQOP VA MO HINH HIEU CHINH SAI SO
I. HOI QUY GIA VA DONG TiCH HQP

1. Hoi quy gia

2. Pong tich hop

II. PHUONG PHAP ENGLE-GRANGER VA MO HINH HIEU CHINH SAI SO
1. Kiém dinh dong tich hop: Phuong phap Engle—Granger

2. M6 hinh hiéu chinh sai s6 (ECM)

3. Thuc hanh véi Eviews

III. PHUONG PHAP JOHANSEN VA MO HINH VECTO HIEU CHINH SAI SO
1. Kiém dinh dong tich hop: Phuong phap Johansen

2. M6 hinh vecto hiéu chinh sai s6 (VECM)

3. Thuc hanh véi Eviews




KE HOACH VE PE TAI MON HOC

m MGi nhdm chon mét cha dé voi dir liéu chudi thoi
gian trong tai chinh (ngay, thang, quy hoac nam
theo chi dinh cua giang vién) lién quan dén mét
sO chi tiéu thwong gap trong phan tich tai chinh.

m T tuan 1-10: thu thap so liéu, xt ly so liéu, tong
guan dé tai, wéc lwong cac mo hinh ARIMA,
ARCH, GARCH,...

m T tuan 11-15:; wée lwong cac mé hinh con lai va
lwa chon mo hinh dw bao phu hop cho dir liéu.



PANH GIA MON HOQC

m Qua trinh (30%): Kiém tra thuwdng xuyén, dé tai
nhom

m Gilra ky (20%: Kiém tra trac nghiém + tw luan
m Cudi ky (50%): Kiém tra trac nghiém + tw luan




TRUONG DAI HOC KINH TE - LUAT
KHOA TOAN KINH TE

Chuong 1: MOT SO KHAI

NIEM VE CHUOI THOI
GIAN. (6 tiét)

Thanh phb H Chi Minh, Ngay 25 thang 11 nim 2020
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Thé nao 13 mét chudi thai gian

@ L3 mét chudi cac diém dif lidu, dugc do theo titng khoang khic thai
gian lién nhau theo m6t tan suat thdi gian thong nhat.

@ Phan tich chudi thai gian bao gdm cac phuong phap dé phan tich
dit liéu chudi thsi gian, dé tir d6 trich xuat ra dugc cac thudc tinh
théng ké c6 y nghia va cic dac diém cha dit liéu.

© Du doan chudi thsi gian |3 viéc sitr dung mé hinh dé du doan céc su
kién thoi gian dua vao cac su kién d3 biét trong qué khd dé tur d6
du doén cic diém dit liéu trudc khi n6 xdy ra (hodc dugc do).

© Chudi thai gian thudng dugc vé theo cac db thi.
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Cac khai niém co ban

1. Chu thanh ctia mdt chudi thai gian

Q Dt liéu ding

O Dit liéu c6 tinh xu thé

@ D liu c6 yéu tb mua vu
@Q Dit liéu cé tinh chu ky
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Cac khai niém co ban

1. CAu thanh ctia mdt chudi thai gian

Vi du minh hoa

Xét bd dir lieu 1 nhu sau:

1365 1455 1535 1405 1475 1320 1260 1395
1320 1440 1485 1435 1450 1476 1385 1225
1410 1385 1490 1552 1229 1495 1425 1250
1300 1225 1343 1410 1489 1425 1285 1552

1425 1250 1514 1274 1393.167

o Biéu dién di lidu theo thsi gian (dang line, tir trdi qua phai, tir trén
xuong dudi)
o Nhan xét vé dang dd thi
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Cac khai niém co ban

1. Chu thanh ctia mdt chudi thai gian

SALES

1,560
1,520 |
1,480 |
1,440
1,400 |
1,360 -
1,320
1,280 |

1,240 4

1,200 A
5 10 15 20 25 30 35

Hinh: Doanh s ban hang
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Cac khai niém co ban

1. Chu thanh ctia mdt chudi thai gian

Vi du minh hoa

Xét bo dir liéu 2:

15 17 20 18 25 23 25
28 30 40 35 25 20 22
25 23 28 30 35 45 40

o Biéu dién dif lidu theo thsi gian (dang line, tir trdi qua phai, tir trén
xuong dudi)
o Nhan xét vé dang dd thi
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Cac khai niém co ban

1. Chu thanh ctia mdt chudi thai gian
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Hinh: Dudng xu thé va dit liéu gbc cha bd dif ligu 2
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Cac khai niém co ban

1. Chu thanh ctia mdt chudi thai gian
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Hinh: Dudng xu thé va dit liéu gbc cha bd dif ligu 2
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Cac khai niém co ban

2. Tu tuong quan va gidn dd tu tuong quan.

Hiép phuong sai giita hai bién ngiu nhién X va Y dugc xac dinh theo
cong thic
Cov(X,Y)=E(X — EX)(Y — EY) (1)
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Cac khai niém co ban

2. Tu tuong quan va gidn dd tu tuong quan.

Hiép phuong sai giita hai bién ngiu nhién X va Y dugc xac dinh theo
cong thic
Cov(X,Y)=E(X — EX)(Y — EY) (1)

Hé sb tuwong quan giita hai bién ngdu nhién X va Y duoc xdc dinh theo
cdng thic
Cov(X,Y)

pLXY) = /Var(X) x Var(Y) @)
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Cac khai niém co ban

2. Tu tuong quan va gidn dd tu tuong quan.

Hiép phuong sai giita hai bién ngiu nhién X va Y dugc xac dinh theo
cong thic
Cov(X,Y)=E(X — EX)(Y — EY) (1)

Hé sb tuwong quan giita hai bién ngdu nhién X va Y duoc xdc dinh theo
cdng thic
Cov(X,Y
p(X.Y) = X ) @
/Var(X) x Var(Y)
Hé sb tudng quan miu giita hai bd dif liéu Y; va Y (dd tré bac k)
dugc xac dinh theo cong thiic

_ Z::k+1(yf - 7)(yt—k - 7)

P S (Y- VP ®
Ky hiéu:
AC hodc ACF 13 hé sb tu tuong quan va do tré k
PAC 13 hé sb tu tuong quan riéng va do tré;
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Cac khai niém co ban

2. Tu tuong quan va gidn dd tu tuong quan.

Vi du minh hoa
Dir liéu 4:

861 910 875 966 1015 994
987 1022 1029 1099 1050 1120

Tinh hé sb tu tuong quan va hé sb tu tuong quan riéng ph§n.
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Cac khai niém co ban

2. Tu tuong quan va gidn dd tu tuong quan.

Vi du minh hoa
Dt lieu 4:

861 910 875 966 1015 994
987 1022 1029 1099 1050 1120

Tinh hé sb tu tuong quan va hé sb tu tuong quan riéng ph§n.

A Series: YT Workiile: DATA3-5:Untitled\ =% EE %"

lV\ewlProcIObJactlPropames]lPrmtINameIFraeza Default ~ Smpl+,

SpreadSheet ‘

Graph 5/09 - 20:06 ~
rapn- ng\Giao trinh\Giao trinh 2009'\Draft 1...

Descriptive Statistics & Tests 4

One-Way Tabulation...

Duplicate Observations

Correlogram...

Long-run Variance...

Unit Root Tests 4
Variance Ratio Test...

BDS Independence Test.. 9/81




Cac khai niém co ban

2. Tu tuong quan va gidn dd tu tuong quan.

Date: 06/27M19 Time: 17.58
Sample: 112
Included observations: 12

Autocorrelation Partial Correlation AC PAC  0Q-Stat  Prob
I I I I 1 0572 0572 49955 0.025
I — I = 2 0463 0202 85920 0.014
I | I [ — I 3 0111 -0.335 88203 0.032
I I I I 4 0.016 -0.026 8.8254 0.066
I [ I I g 1 5 -0.033 0143 8.8519 0.115
I O I O I 6 -0.102 -0.152 91419 0.166

Hinh: Gian d tu tuong quan dif liéu gbc véi d6 tr& k=6 cla dif liéu 4
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Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Kiém dinh su bing 0 cia cic hé sb tu tuong quan.

HQZ kaO
Hi: pe#0

11/81



Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Kiém dinh su bing 0 cia cic hé sb tu tuong quan.

HQZ kaO
Hi: pe#0

Gi4 tri kiém dinh, so sénh véi gia tri tra bang t,_1 o2

[1425 K12
t= f7k7 trong d6 se(ry) = w
se(rk) n

11/81



Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Kiém dinh su' bing nhau ddng thdi biing 0 clia cic hé sb tu tuong
quan

Ho: pp=p=-=pm=0
Hi: p2+p3+-+p%>0
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Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Kiém dinh su' bing nhau ddng thdi biing 0 clia cic hé sb tu tuong
quan

Ho: pp=p=-=pm=0
Hi: p2+p3+-+p%>0

Gi4 tri kiém dinh, so sanh véi gi4 tri tra bang X3(m, a)

12/81



Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Kiém dinh su' bing nhau ddng thdi biing 0 clia cic hé sb tu tuong
quan

Ho: pp=p=-=pm=0
Hi: p2+p3+-+p%>0

Gi4 tri kiém dinh, so sanh véi gi4 tri tra bang X3(m, a)

Chinh 13 c4c gia tri Q trong gian do tu tuong quan, va p — value chinh I3
cbt prob. tudng Ung.
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Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

St dung cac hé sb tu tuong quan véi cic dé tré khic nhau clia mét bién
s6 nhat dinh Y; nham xéc dinh tinh chat cta chubi:

13/81



Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

St dung cac hé sb tu tuong quan véi cic dé tré khic nhau clia mét bién
s6 nhat dinh Y; nham xéc dinh tinh chat cta chubi:

@ Chudi ngiu nhién: cic gia tri k& nhau trong mdt chudi thai gian
khong c6 lién quan gi véi nhau.
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Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

St dung cac hé sb tu tuong quan véi cic dé tré khic nhau clia mét bién
s6 nhat dinh Y; nham xéc dinh tinh chat cta chubi:
@ Chudi ngiu nhién: cic gia tri k& nhau trong mdt chudi thai gian
khong c6 lién quan gi véi nhau. = HEé s6 tu tuong quan giita Y; va
Y:_k vdi bat ky do tré k nao déu gan bang 0.
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Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

St dung cac hé sb tu tuong quan véi cic dé tré khic nhau clia mét bién
s6 nhit dinh Y; nh3m xdc dinh tinh chit cla chudi:

@ Chudi ngiu nhién: cic gia tri k& nhau trong mdt chudi thai gian
khong c6 lién quan gi véi nhau. = HEé s6 tu tuong quan giita Y; va
Y:_k vdi bat ky do tré k nao déu gan bang 0.

@ Chubi dirng: hé sb tu tuong quan cta cac bac dau tién khac 0
mot cach cé y nghia thong k&, cic hé so tu tudng quan cac bac sau
bang 0.

13/81



Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

St dung cac hé sb tu tuong quan véi cic dé tré khic nhau clia mét bién
s6 nhit dinh Y; nh3m xdc dinh tinh chit cla chudi:

@ Chudi ngiu nhién: cic gia tri k& nhau trong mdt chudi thai gian
khong c6 lién quan gi véi nhau. = HEé s6 tu tuong quan giita Y; va
Y:_k vdi bat ky do tré k nao déu gan bang 0.

@ Chubi dirng: hé sb tu tuong quan cta cac bac dau tién khac 0
mot cach cé y nghia thong k&, cic hé so tu tudng quan cac bac sau
bang 0.

© Chudi xu thé (khéng dimng): cic gia tri ké nhau trong mét chudi
thai gian ¢ mic d6 tuong quan cao véi nhau
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Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

St dung cac hé sb tu tuong quan véi cic dé tré khic nhau clia mét bién
sb nhit dinh Y; nh3m xdc dinh tinh chit caa chudi:

@ Chudi ngiu nhién: cic gia tri k& nhau trong mdt chudi thai gian
khong c6 lién quan gi véi nhau. = HEé s6 tu tuong quan giita Y; va
Y:_k vdi bat ky do tré k nao déu gan bang 0.

@ Chubi dirng: hé sb tu tuong quan cta cac bac dau tién khac 0
mot cach cé y nghia thong k&, cic hé so tu tudng quan cac bac sau
bang 0.

@ Chudi xu thé (khéng dimng): cic gia tri ké nhau trong mét chudi
thai gian cé mic db tuong quan cao véi nhau = Céc hé s6 tu
tudng quan khac 0 mét cich cé y nghia thong ké.

Q Chudi c6 yéu td mia vu: hé sb tu tuong quan tai mét (mot sf“))
dd tre mua khac 0 mét cach cé y nghia thong ké

13/81



Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

St dung cac hé sb tu tuong quan véi cic dé tré khic nhau clia mét bién
sb nhit dinh Y; nh3m xdc dinh tinh chit caa chudi:

@ Chudi ngiu nhién: cic gia tri k& nhau trong mdt chudi thai gian
khong c6 lién quan gi véi nhau. = HEé s6 tu tuong quan giita Y; va
Y:_k vdi bat ky do tré k nao déu gan bang 0.

@ Chubi dirng: hé sb tu tuong quan cta cac bac dau tién khac 0
mot cach cé y nghia thong k&, cic hé so tu tudng quan cac bac sau
bang 0.

@ Chudi xu thé (khéng dimng): cic gia tri ké nhau trong mét chudi
thai gian cé mic db tuong quan cao véi nhau = Céc hé s6 tu
tudng quan khac 0 mét cich cé y nghia thong ké.

Q Chudi c6 yéu td mia vu: hé sb tu tuong quan tai mét (mot sf“))
dd tre mia khac 0 mét cach cé y nghia thong ké = D6 tré mua
cho dit liéu theo quy bang 4, dif liéu theo thang bang 12.
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Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Chudi ngiu nhién: Tao bd dif liéu nglu nhién
genr xt=nrnd

genr yt=xt+400

plot yt

genr z=400

403

399

S
gl T

398

397 +

Hinh: D thi cia chudi ngdu nhién Y; 14781



Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Chudi ngiu nhién:

Date: 06/27/19 Time: 21:08
Sample: 150
Included observations: 50

Autocorrelation Partial Correlation AC PAC

Q-5tat

Prob

! ! 1 -0.020 -0.020
! ! 2 013 0113
! ! 3 -0.053 -0.049
! ! 4 0.070 0.057
! ! 5 0.028 0.042
| |

|
|
|
|
|
| 6 0088 0074

0.0211
0.7179
0.8724
1.1516
1.1985
1.6575

0.885
0.698
0832
0.886
0.945
0.948

Hinh: Gian d tu tuong quan chudi ngau

nhién
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Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Chudi dirng
Mbt sb dic diém cia chudi ding:

Q Thé hién xu hudng tré lai trang thai trung binh theo mét cich trong
dé dir liéu dao déng xung quanh mét gid tri trung binh c6 dinh
trong dai han.

@ C6 mdt phuong sai xac dinh khdng thay ddi theo thdi gian.

© C6 mét gian db tu tuong quan véi cac hé sb tuong quan gidm dan
khi do tré ting.

Tao bd dif liéu ngiu nhién
smpl 11

genr xt=0

smpl 2 48

genr xt=.5*xt(-1)+nrnd
genr yt=xt+100

plot
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Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Chudi dirng

103

102

101

100

99

98

A
5 10 15 20 25 30 35 40 45

Hinh: D thi chudi dimg Y;

17/81



Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Chudi dirng

Date: 07/01M19 Time: 07:34
Sample: 2 48
Included observations: 47

Autocaorrelation Partial Correlation AC PAC  Q-Stat Prob

— [ S—
|

0.581 0581 168382 0.000
0168 -0.256 18.322 0.000
-0.011 0.024 18328 0.000
-0.090 -0.081 18763 0.001
-0.1271 -0.041 19569 0.002
-0.072 0.039 19.858 0.003
-0.039 -0.044 19.947 0.008
-0.025 0.001 19.984 0.010
0.041 0.07V9 20084 0017
0.080 0.004 20480 0025

e e i I N |

= Ln R B s I I RO R L Y

sy

Hinh: Gian db tu tuong quan clia chudi dimg 18/81



Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Chubi xu thé

200,000

160,000

120,000

80,000

40,000

L LA B s e o s o e |
5 10 15 20 25 30 35 40 45

Hinh: D& thi cda chudi xu thé
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Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Chubi xu thé

Date: 07/0118 Time: 17:38
Sample: 146
Included observations: 46

Autocorrelation Partial Correlation AC PAC (Q-Stat Prob
[ S— | /O 1 0948 0948 44115 0.000
[ — (= 2 0919 0201 86528 0.000
[ S— [ 3 0.865 -0.226 12496 0.000
[ — g 4 0816 -0.068 160.00 0.000
[ S— [ 5 0750 -0.164 19028 0.000
[ — [ 6 0.699 0.071 217.25 0.000
[ S— [ 7 0621 -0.215 23910 0.000
[ — g ¢ 8 0543 -0.189 256.23 0.000
[ — ! ! 9 0466 0033 26918 0.000
= [ 10 0381 -0125 278.06 0.000

Hinh: Gian db tu tuong quan chudi xu thé

Nhan xét: Y, 13 chudi khéng ding 20/81



Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Chudi xu thé
Tao dif liéu sai phan cla chudi xu thé
genr dy=d(y)
plot
DY

30,000

20,000 4

10,000 +

-10,000 4
-20,000
-30,000
-40,000

-50,000

60,000 T ]

Hinh: D3 thi sai phan bac 1 clia chudi xu thé 21/81



Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Chubi xu thé

Date: 07/0119 Time: 17:49
Sample: 146
Included observations: 45

Autocorrelation Partial Correlation AC PAC  Q-Stat Prob
= = 1 -0.364 -0.364 B6.3675 0.012
= = 2 0390 0297 13.855 0.001
! ! o 3 -0.016 0.243 13.868 0.003
[ [ 4 0257 0.269 17.287 0.002
[ g 5 -0.185 -0.161 19.103 0.002
! ! g ! 6 -0.013 -0.435 19112 0.004
[ ! ! 7 0076 -0.041 19.438 0.007
g o g 8 -0.151 0.095 20746 0.008
! ! g 9 -0.046 0.074 20872 0.013
[ ! ! 10 -0.049 -0.003 21.019 0.021

Hinh: Gian dd tu tuong quan cla sai phan chudi xu thé

Nhan xét: sai phan bac 1 ctia chudi xu thé I3 chudi dimg.
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Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Chuoi c6 yéu to mua vu
SALES

5,000

4,500

4,000 4

3,500

3,000

2,500 |

2,000

1,500

1,000
9% o7 © ©9 00 01 02 03 04 05 06 O7 08

Hinh: D& thi cta chudi mua vu
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Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Chuoi c6 yéu to mua vu

Date: 07/0119 Time: 18:08
Sample: 1996Q1 200804
Included observations: 52

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
| — [ 1 0393 0393 849870 0004
[l | | 2 0154 -0.000 95280 0.007
LI | [ | 3 0294 0276 14773 0002
LI S— [ S— 4 0744 0687 47114 0.000
[l  — 5 0151 -0633 48469 0.000
g o — 6 -0.153 -0.400 49898 0.000
1 1 g 7 -0.047 -0179 50.036 0.000
3 | | 8 0347 0002 57720 0.000
0 g 9 -0.183 -0.081 59.897 0.000

— | [ 10 -0.435 0120 72533 0.000

Hinh: Gian dé tu tuong quan chudi mia vu
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Cac khai niém co ban

3. Hé sb tu tuong quan va nhan dang dir liéu

Cac bai toan kiém dinh va uéc lugng khoang tin ciy cia hé sb
tuong quan p

pE (pk Tt it 1,072 X Se(Pk))
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Cac khai niém co ban

4. Lua chon mé6 hinh du bao

Q Déi véi dir liéu dirng: st dung cdc mé hinh du bdo thd, cic
phuong phép trung binh gidn don, cdc md hinh trung binh di dong,
cadc mdé hinh ARIMA.

@ Déi vdi dit liéu xu thé: s dung mé hinh trung binh di déng, san
mi Holt, hoi quy don, md hinh ham xu thé, mé hinh ARIMA.

© Déi vdi dit lidu mua: st dung cadc md hinh phan tich, san mii
Winters, hoi quy bdi, cdc mé hinh ARIMA.

© Déi vdi dit liéu chu ky: st dung cic md hinh phan tich, cic mé
hinh kinh té lugng, hdi quy bdi, cdc mé hinh ARIMA.
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Cac khai niém co ban

5. Xac dinh dd chinh xac cia md hinh du bdo

© 6 00 o

Céc hé sb tu tuong quan clia phan du trong md hinh du béo c6
ngiu nhién?

Phan du cda du bo d3 cé phan phdi chudn hay chua?

Cac hé sb uéc lugng (trong cac mé hinh héi quy, ARIMA, ARCH...)
cé y nghia thong ké hay khéng?

Céc md hinh hdi quy c6 bi cac hién tuong da cong tuyén, phuong sai
sai sO thay doi, tu tuong quan, hoi quy gid mao hay khong?

Cac md hinh du bdo ARIMA, ARCH... d3 hiéu qud chua qua cic hé
so AIC, BIC... cling nhu cac sai so gilta gia tri du bdo va gid tri thuc
té.

Ky thuat du bdo dudc chon cé don gian va d& hiéu déi véi nhiing
ngudi ra quyét dinh.
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? 2. //\ N
Chuyén doi so liéu

© Thay ddi tin sult clia chudi thdi gian
Q Log hos sb lidu

© Ly sai phan
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Céc thanh phan cta chudi thdi gian

Céac thanh phan cta chudi thoi gian
© Thanh phin xu thé (trend) thé hién su ting gidm an bén trong cla
chudi thai gian, ky hiéu t (times).
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Céc thanh phan cta chudi thdi gian

Céac thanh phan cta chudi thoi gian

© Thanh phin xu thé (trend) thé hién su ting gidm an bén trong cla
chudi thai gian, ky hiéu t (times).

@ Thanh phan chu ky (cyclical) thé hién sy dao déng gibng nhu hinh
séng va su dao dong lap di 3p lai sau mot thoi ky thudng dai hon
mot nam, ky hiéu C.

© Thanh phan mua thé hién su dao déng mua vu nhu theo quy,
thang, tuan..., ky hiéu S.
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Céc thanh phan cta chudi thdi gian

Céac thanh phan cta chudi thoi gian

© Thanh phin xu thé (trend) thé hién su ting gidm an bén trong cla
chudi thai gian, ky hiéu t (times).

@ Thanh phan chu ky (cyclical) thé hién sy dao déng gibng nhu hinh
séng va su dao dong lap di 3p lai sau mot thoi ky thudng dai hon
mot nam, ky hiéu C.

© Thanh phan mua thé hién su dao déng mua vu nhu theo quy,
thang, tuan..., ky hiéu S.

© Thanh phin ngiu nhién, b4t thudng (irregular) thé hién su thay
déi ngiu nhién ma khdng du bdo dugc, ky hiéu I.
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Céc thanh phan cta chudi thdi gian

Mb hinh biéu dién cac thanh phan ctia chudi thdi gian
©@ MOoG hinh cdng tinh

Y=t+C+S+1. (4)

M5 hinh cong tinh hiéu qua trong trudng hop chudi dit liéu dang
dugc phan tich c6 xu hudng xap xi nhau tinh theo chudi thsi gian.
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Céc thanh phan cta chudi thdi gian

Mb hinh biéu dién cac thanh phan ctia chudi thdi gian
©@ MOoG hinh cdng tinh

Y=t+C+S+1. (4)

M5 hinh cong tinh hiéu qua trong trudng hop chudi dit liéu dang
dugc phan tich c6 xu hudng xap xi nhau tinh theo chudi thsi gian.
@ M6 hinh nhan tinh

Y=txCxSxl. (5)

M5 hinh nhan tinh hiéu qua trong trudng hop chudi dif liéu dugc
phan tich cé su bién thién nhanh chéng theo thdsi gian.
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Céc thanh phan cta chudi thdi gian

Mb hinh biéu dién cac thanh phan ctia chudi thdi gian
©@ MOoG hinh cdng tinh

Y=t+C+S+1. (4)

M5 hinh cong tinh hiéu qua trong trudng hop chudi dit liéu dang
dugc phan tich c6 xu hudng xap xi nhau tinh theo chudi thsi gian.
@ M6 hinh nhan tinh

Y=txCxSxl. (5)

M5 hinh nhan tinh hiéu qua trong trudng hop chudi dif liéu dugc
phan tich cé su bién thién nhanh chéng theo thdsi gian.
= M& hinh nhan tinh phii hop hon véi dit liéu bién déng nhiéu theo thdi
gian.
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Céc thanh phan cta chudi thdi gian

Dir lidu dugc diéu chinh yéu té6 mua
Thanh phan xu thé dugc biéu dién theo md hinh phu thudc vao thdi gian
t trong md hinh cdng tinh:
@ Xu thé tuyén tinh
Ye=fBo+ fit +e (6)

@ Xu thé ¢ dang bac hai (dudng cong parabol)
Ye = Bo + Bit + fat? + e (7)
© Xu thé c6 dang bac ba (dudng cong)
Ye = fo+ it + Bot® + f3t® + e (8)
Q Mbt sb md hinh xu thé khac phu thudc vao su da dang clia cic thoi

gian t...
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Céc thanh phan cta chudi thdi gian

o Khi dif lieu c6 yéu td mua, trudc tién cin tach yéu té mua ra
khdi chudi dif liéu.
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Céc thanh phan cta chudi thdi gian

o Khi dif lieu c6 yéu td mua, trudc tién cin tach yéu té mua ra
khdi chudi dir liéu.

e Sau dé, sit dung chudi dit liu dugc diéu chinh yéu té6 mua dé thuc
hién dy bao xu thé.
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Céc thanh phan cta chudi thdi gian

o Khi dif lieu c6 yéu td mua, trudc tién cin tach yéu té mua ra
khdi chubi dif lidu.

e Sau dé, sit dung chudi dit liu dugc diéu chinh yéu té6 mua dé thuc
hién dy bao xu thé.

o Cé nhiéu phuong phap dé tach yéu td mia ra khdi sit lidu gbc
theo nhiéu phuong phdp. Phucng phdp dagn gian nhat 13 phucng
phép trung binh di dong (Moving average method).
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Céc thanh phan cta chudi thdi gian

o Khi dif lieu c6 yéu td mua, trudc tién cin tach yéu té mua ra
khéi chudi dir liéu.

e Sau dé, sit dung chudi dit liu dugc diéu chinh yéu té6 mua dé thuc
hién dy bao xu thé.

o Cé nhiéu phuong phap dé tach yéu td mia ra khdi sit lidu gbc
theo nhiéu phuong phdp. Phucng phdp dagn gian nhat 13 phucng
phép trung binh di dong (Moving average method).

@ Cach tinh toan dua vao ph§n mém Eviews:

e Mb hinh nhan tinh, st dung ty 18 trung binh di déng (Ratio to
Moving Average)

e M5 hinh cdng tinh, sit dung chénh léch so véi trung binh di déng
(Difference from Moving average).
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Céc thanh phan cta chudi thdi gian

Ty 1& trung binh di dong - M hinh nhan tinh
@ Tinh todn gid trj trung binh trung tdm (CMA - centered moving
average)
o Sb liéu theo thang

05Y6+ Yeas+ -+ Yis +0.5Y:_6

CMA; = B

o Sb liéu theo quy
0.5Yt2o+ Y1+ Ye+ Y1 +05Y:

CMAL» == 4
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Céc thanh phan cta chudi thdi gian

Ty 1& trung binh di dong - M hinh nhan tinh
@ Tinh todn gid trj trung binh trung tdm (CMA - centered moving
average)
o Sb liéu theo thang

CMA, — 0.5Yit6 + Yeis + 12 + Y 5+05Y: ¢

o Sb liéu theo quy

cma, = 25Yer2 t Ve + \Z + Yio1 +0.5Y;

o CMA; bao gdm yéu t& xu thé va chu ky két hop lai
CMAt = Tt X Ct
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Céc thanh phan cta chudi thdi gian

Ty 1& trung binh di dong - M hinh nhan tinh
@ Tinh todn gid trj trung binh trung tdm (CMA - centered moving
average)
o Sb liéu theo thang

CMA, — 0.5Yit6 + Yeis + 12 + Y 5+05Y: ¢

o Sb liéu theo quy

cma, = 25Yer2 t Ve + \Z + Yio1 +0.5Y;

o CMA; bao gdm yéu t& xu thé va chu ky két hop lai
CMAt = Tt X Ct
o Tinh toan ty I&

— Yt
Tt = CTAt’
tic la
T = 5¢ X Iy
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Céc thanh phan cta chudi thdi gian

Ty 1& trung binh di dong - M hinh nhan tinh
@ Tinh toan chi s6 mia:
o Chudi dif lidu theo thang: in, 13 chi s mia cho thang m b3ng trung
binh chia cdc 7; véi cdc quan sat cia thang m
o Chudi dit liéu theo quy: i 13 chi s6 mua cho quy m bing trung binh
clia cic 7; véi cic quan sat cia quy m
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Céc thanh phan cta chudi thdi gian

Ty I€ trung binh di dong - M6 hinh nhéan tinh
@ Tinh toan chi s6 mia:
o Chudi dif lidu theo thang: in, 13 chi s mia cho thang m b3ng trung
binh chia cdc 7; véi cdc quan sat cia thang m
o Chudi dit liéu theo quy: i 13 chi s6 mua cho quy m bing trung binh
clia cic 7; véi cic quan st cia quy m
o Didu chinh céc chi sb mua dé tich bang 1, théng qua cic nhan tb
mua (The seasonal factors), tuong (ing Scaling factors trong
Eviews:
o Chudi dif liéu theo thang

o Chudi dif ligu theo quy

Vi
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Céc thanh phan cta chudi thdi gian

Ty I€ trung binh di dong - M6 hinh nhéan tinh
@ Tinh toan chi s6 mia:
o Chudi dif lidu theo thang: in, 13 chi s mia cho thang m b3ng trung
binh chia cdc 7; véi cdc quan sat cia thang m
o Chudi dit liéu theo quy: i 13 chi s6 mua cho quy m bing trung binh
clia cic 7; véi cic quan st cia quy m
o Didu chinh céc chi sb mua dé tich bang 1, théng qua cic nhan tb
mua (The seasonal factors), tuong (ing Scaling factors trong
Eviews:
o Chudi dif ligu theo thang

o Chudi dif ligu theo quy

im
[ — -
Vivixizia
o Chudi dit liéu sau khi d3 diéu chinh yéu té mua:
Y:
— =T x G x|
St t t t
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Céc thanh phan cta chudi thdi gian

Vi du minh hoa

Thai gian Y
2003Q1 64.2
2003Q2 75.7
2003Q3 117.1
2003Q4 72.4
2004Q1 69.4
2004Q2 90

2004Q3 139.3
Dir lieu 5:  2004Q4 84.7
2005Q1 97.6
2005Q2 120
2005Q3 184.7
2005Q4 101.9
2006Q1 125.2
2006Q2 160
2006Q3 237.2
2006Q4 143.4
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Céc thanh phan cta chudi thdi gian

Ty I€ trung binh di dong - M6 hinh nhan tinh
@ Gia tri trung binh trung tam

05Yio+ Yer1 + Ye+ Y1 +05Y: 0

CMA; = 2

tuc la

genr cma_t=(0.5xy(2)+y(1)+y(0)+y(-1)+05xy(-2))/4
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Céc thanh phan cta chudi thdi gian

Ty I& trung binh di déng - M& hinh nhan tinh: K&t qua tinh cic gis

tri trung binh trung tdm
2003Q1
2003Q2
2003Q3
2003Q4
2004Q1
2004Q2
2004Q3
2004Q4
2005Q1
2005Q2
2005Q3
2005Q4
2006Q1
2006Q2
2006Q3
2006Q4

83

85.4375
90.00000000000001
94.31249999999999
99.375

106.65

116.075

123.9

129.5

137.95

149.5125

161.2625
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Céc thanh phan cta chudi thdi gian

Ty I€ trung binh di dong - M6 hinh nhan tinh

o Tinh toan cac ty lé
Ye

~ CMA,’

Tt

tic la
genr tau_t=y/cma_t
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Céc thanh phan cta chudi thdi gian

Ty 1& trung binh di dong - M6 hinh nhan tinh

2003Q1
2003Q2
2003Q3
2003Q4
2004Q1
2004Q2
2004Q3
2004Q4
2005Q1
2005Q2
2005Q3
2005Q4
2006Q1
2006Q2
2006Q3
2006Q4

1.410843373493976
0.8474030724213608
0.7711111111111111
0.9542743538767398
1.401761006289308
0.7941865916549461
0.8408356665948741
0.9685230024213076
1.426254826254826
0.7386734324030448
0.837388178245966
0.9921711495232926
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Céc thanh phan cta chudi thdi gian

Ty |1& trung binh di dong - M6 hinh nhan tinh
e Tinh toan chi s6 mua

i =7,Vi=1,23,4.
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Céc thanh phan cta chudi thdi gian

Ty |1& trung binh di dong - M6 hinh nhan tinh

@ Tinh toan chi s6 mua

Két qua theo quy

i =7,Vi=1,23,4.

Q1
Q2
Q3
Q4

0.816444985
0.971656169
1.412953069
0.793421032
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Céc thanh phan cta chudi thdi gian

Ty |1& trung binh di dong - M6 hinh nhan tinh
e Tinh toan chi s6 mua

i =7,Vi=1,23,4.

Két qua theo quy
Q1 0.816444985
Q2 0.971656169
Q3 1.412953069
Q4 0.793421032

e Dit lieu diéu chinh yéu t& mia sao cho tich bing 1
Q1 0.840735101
Q2 1.000563984
Q3 1.454989942
Q4 0.817026161
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Céc thanh phan cta chudi thdi gian

Ty 1& trung binh di dong - M hinh cong tinh
@ Tinh toan gia tri trung binh trung tdm (CMA - centered moving
average)
o Sb liéu theo thang

0.5Y:46 + Yeqs + -+ Yi—s + 0.5Y:_s

CMA; = 1

o Sb liéu theo quy
0.5Yt2o+ Y1+ Ye+ Y1 +05Y:

CMAL» - 4
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Céc thanh phan cta chudi thdi gian

Ty 1& trung binh di dong - M hinh cong tinh
@ Tinh toan gia tri trung binh trung tdm (CMA - centered moving
average)
o Sb liéu theo thang
0.5Y:46 + Yeqs + -+ Yi—s + 0.5Y:_s
12

CMA; =

o Sb liéu theo quy
0.5Yt2o+ Y1+ Ye+ Y1 +05Y:
4

CMA; =

o CMA; bao gbm yéu t& xu th& va chu ky két hop lai
CMAt = Tt + Ct
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Céc thanh phan cta chudi thdi gian

Ty 1& trung binh di dong - M hinh cong tinh
@ Tinh toan gia tri trung binh trung tdm (CMA - centered moving
average)
o Sb liéu theo thang
0.5Y:46 + Yeqs + -+ Yi—s + 0.5Y:_s
12

CMA; =

o Sb liéu theo quy
0.5Yt2o+ Y1+ Ye+ Y1 +05Y:
4

CMAL» -

o CMA; bao gbm yéu t& xu th& va chu ky két hop lai

CMA: =T+ G
@ Tinh todn su khic biét
Tt = Yy — CMA;,
tire 13
7 =5+ I;.
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Céc thanh phan cta chudi thdi gian

Ty I€ trung binh di dong - M hinh cdng tinh
o Tinh toan chi sb mua:
o Chudi dit liéu theo thang: i 13 chi s mua cho thang m bing trung
binh cta cic 7; véi cidc quan st cla thing m
o Chudi dif liéu theo quy: i |3 chi s6 mua cho quy m bing trung binh
clia cic 7; véi cac quan sat cia quy m
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Céc thanh phan cta chudi thdi gian

Ty I€ trung binh di dong - M hinh cdng tinh
@ Tinh toan chi s6 mia:
o Chudi dit liéu theo thang: i 13 chi s mua cho thang m bing trung
binh cta cic 7; véi cidc quan st cla thing m
o Chudi dif liéu theo quy: i |3 chi s6 mua cho quy m bing trung binh
clia cic 7; véi cac quan sat cia quy m
o Diéu chinh cic chi s6 mua dé téng bing 0, théng qua cic nhan td
mua (The seasonal indices), tuong (ing Scaling factors trong
Eviews:
o Chudi dif ligu theo thang

Sm:/'mfil+i2+.“+i12

12
o Chudi dif ligu theo quy
Sp= i — I'1+I'21—I'3+I‘4
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Céc thanh phan cta chudi thdi gian

Ty I€ trung binh di dong - M hinh cdng tinh
@ Tinh toan chi s6 mia:
o Chudi dit liéu theo thang: i 13 chi s mua cho thang m bing trung
binh cta cic 7; véi cidc quan st cla thing m
o Chudi dif liéu theo quy: i |3 chi s6 mua cho quy m bing trung binh
clia cic 7; véi cac quan sat cia quy m
o Diéu chinh cic chi s6 mua dé téng bing 0, théng qua cic nhan td
mua (The seasonal indices), tuong (ing Scaling factors trong
Eviews:

o Chudi dif ligu theo thang

Sm:I.m7i1+i2+"'+i12

12
o Chudi dif ligu theo quy
Sp= i — I'1+I'21—I'3+I‘4

o Chudi dit lidu sau khi d3 diéu chinh yéu té mua:
Yt—St: Tt+ct+lt.
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Kiém dinh tinh mua vu

Q Kiém dinh su bang nhau giita cac trung vi clia cdc nhém (thé
hién tinh mua) bang kiém dinh Kruskal-Wallis:

Ho: Khéng c6 yéu té mua
Hy: C6 yéu tb mua
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Kiém dinh tinh mua vu

Q Kiém dinh su bang nhau giita cac trung vi clia cdc nhém (thé
hién tinh mua) bang kiém dinh Kruskal-Wallis:

Ho: Khéng c6 yéu té mua
Hy: C6 yéu tb mua
@ Tao cic bién trung binh trugt:

@ Né&u dir lieu theo quy

CMA. — 05+xy(t—2)+y(t—1)+y(t)+y(t+1)+05*y(t+2)
T 4

@ Né&u dit lieu theo thing

CMA, — 0-5*}/(t—6)+~~'+}/(t—11)2+y(t)+~~+0.5*y(t+6)
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Kiém dinh tinh mua vu

Q Kiém dinh su bang nhau giita cac trung vi clia cdc nhém (thé
hién tinh mua) bang kiém dinh Kruskal-Wallis:

Ho: Khéng c6 yéu té mua
Hy: C6 yéu tb mua

@ Tao cic bién trung binh trugt:
@ Né&u dir lieu theo quy

CMA. — 05+xy(t—2)+y(t—1)+y(t)+y(t+1)+05*y(t+2)
T 4

@ Né&u dit lieu theo thing

CMA, — 0-5*}/(t—6)+~~'+}/(t—11)2+y(t)+~~+0.5*y(t+6)

© Tao céc bién kiém tra bing nhau giita cic mua
©® M6 hinh cdng tinh: genr siadd=y-cma.
@ M@ hinh nhan tinh: genr simul = y/cma
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Kiém dinh tinh mua vu

© Tao bién phan nhém cic bién kiém tra
@ Tao bién quy cho dif liéu theo quy: genr qua=Q@quarter
@ Tao bién thanh cho dit liéu theo thang: genr mon=@month
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Kiém dinh tinh mua vu

Vi du minh hoa

Times Y
2004Q1 714.54
2004Q2 693.98
2004Q3 786.52
2004Q4 732.84
2005Q1 877.45
2005Q2 864.88
2005Q3 904.88
Dir liéu 6 2005Q4 887.43
2006Q1 992.08
2006Q2 865.57
2006Q3 851.44
2006Q4 906.2
2007Q1 1111.35
2007Q2 990.73
2007Q3 1057
2007Q4 1026.76
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Kiém dinh tinh mua vu

1,200

1,100

1,000 o

800 -

800

700

T T T T T T T T T T T T T T T
w1 onmNornmNrrm N
2004 2005 2006 2007

Hinh: D& thi du khéch theo thai gian dif liéu 6
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Kiém dinh tinh mua vu

Kiém tra tinh mia vu cia md hinh nhan tinh

genr qua=Qquarter

genr cma=(0.5*y(-2)+y(-1)+y+y(1)+0.5*%y(2))/4

genr simul=y/cma

BA Series: ¥ Workfile: DATAG-3:Untitled\

5

[view[proc| Object properties || print [ name Freeze || Defaut [ sort]Edit+/-[smpi+,

SpreadSheet
Graph..

Descriptive Statistics & Tests >

One-Way Tabulatien...
Duplicate Observations
Correlogram..

Long-run Variance...

Unit Root Tests 4

Variance Ratio Test...
BDS Independence Test...

Forecast Evaluation...

Label

123119 - 09:01 A

Histogram and Stats
Stats Table
Stats by Classification...

Simple Hypothesis Tests
Equality Tests by Classification...

Empirical Distribution Tests...

Ton

2007Q4 1026.76
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é

m dinh tinh mua vu

P aTuT

qua

OMean
(@ Median

OVariance

Tests By Classification

Series/Group for classify

Test equality of

NA handling
|:|Treat NA as category

Group into bins if

# of values =| 100
A\.rg. count < | 2
Max # of bins: |5

Cancel
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iém dinh tinh mua vu

Test for Equality of Medians of SIMUL
Categorized by values of QUA

Date: 07/2319 Time: 05:43

Sample (adjusted): 200403 200702
Included observations: 12 after adjustments

Method df Value  Probability

Med. Chi-square 3 6.666667 0.0833

Adj. Med. Chi-square 3 2666667 0.4459

Kruskal-Wallis 3 7.307692 0.0627

Kruskal-Wallis (tie-adj.) 3 7.307692 0.0627

van der Waerden 3 7.293251 0.0631

Category Statistics

= Overall

QuUA Count Median Median Mean Rank Mean Score
1 3 1.095241 3 11.00000 1.060823
2 3 0.960577 1 5333333 -0.233075
3 3 1.007674 2 6333333 -0.074764
4 3 0.954613 0 3333333 -0.752984
All 12 0.986629 6 6.500000 1.11E-16
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iém dinh tinh mua vu

Test for Equality of Medians of SIMUL
Categorized by values of QUA

Date: 07/2319 Time: 05:43

Sample (adjusted): 200403 200702
Included observations: 12 after adjustments

Method df Value  Probability

Med. Chi-square 3 6.666667 0.0833

Adj. Med. Chi-square 3 2666667 0.4459

Kruskal-Wallis 3 7.307692 0.0627

Kruskal-Wallis (tie-adj.) 3 7.307692 0.0627

van der Waerden 3 7.293251 0.0631

Category Statistics

= Overall

QuUA Count Median Median Mean Rank Mean Score
1 3 1.095241 3 11.00000 1.060823
2 3 0.960577 1 5333333 -0.233075
3 3 1.007674 2 6333333 -0.074764
4 3 0.954613 0 3333333 -0.752984
All 12 0.986629 6 6.500000 1.11E-16

K&t luan v& tinh mba vu véi mic y nghia 1%, 5% va 10%?
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Kiém dinh tinh mua vu

Kiém tra tinh mia vu cia mé hinh céng tinh
genr siadd=y-cma

Test for Equality of Medians of SIADD
Categorized by values of QUA

Date: 07/2319 Time: 05:55

Sample (adjusted): 200403 200702
Included observations: 12 after adjustments

Method df Value  Probability

Med. Chi-square 3 6.666667 0.0833

Adj. Med. Chi-square 3 2666667 0.4459

Kruskal-Wallis 3 6.897436 0.0752

Kruskal-Wallis (tie-adj.) 3 6.897436 0.0752

van der Waerden 3 6.681646 0.0828

Category Statistics

= Overall

QuUA Count Median Median Mean Rank Mean Score
1 3 86.27000 3 11.00000 1.060823
2 3 -35.90625 1 5333333 -0.233075
3 3 6.891250 2 6.000000 -0.210098
4 3 -43.08500 0 3666667  -0.617650
All 12 -12.21500 6 6.500000 9.25E-17
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Toéng quan vé ham xu thé

© Xu thé 13 sy van déng ting hay gidm cla dit liéu trong mét thdi
gian dai.
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Toéng quan vé ham xu thé

© Xu thé 13 sy van déng ting hay gidm cla dit liéu trong mét thdi
gian dai.

© Xu thé tuyén tinh duéi dang mét dudng thing hodc xu thé phi
tuyén dudi dang mot dudng cong.
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Tong quan vé ham xu thé

© Xu thé 13 sy van déng ting hay gidm cla dit liéu trong mét thdi
gian dai.

© Xu thé tuyén tinh duéi dang mét dudng thing hodc xu thé phi
tuyén dudi dang mot dudng cong.

© M5 hinh héa xu thé bing mé hinh hdi quy giita bién cin du bso
(bién Y) va thsi gian (bién t).
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Tong quan vé ham xu thé

© Xu thé 13 sy van déng ting hay gidm cla dit liéu trong mét thdi
gian dai.

© Xu thé tuyén tinh duéi dang mét dudng thing hodc xu thé phi
tuyén dudi dang mot dudng cong.

© M5 hinh héa xu thé bing mé hinh hdi quy giita bién cin du bso
(bién Y) va thai gian (bién t).

QY nghia cta md hinh xu thé dang bién déng cla dit liéu trong qué
kh(r s€ con tiép tuc trong tucng lai.
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Nhan dang ham xu thé

Lua chon dang ham xu thé dua vio su bién d&i cda bién phu thudc
theo thai gian.
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Nhan dang ham xu thé

Lua chon dang ham xu thé dua vio su bién d&i cda bién phu thudc
theo thai gian.
M6t s6 dang ham xu thé dién hinh

Q@ Tuyén tinh Y, = By + fit + €

@ Bic hai Y; = By + fit + fot? + €

© Bécba Y, = fo + fit + ot + B3t® + e
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Nhan dang ham xu thé

Lua chon dang ham xu thé dua vio su bién d&i cda bién phu thudc
theo thai gian.
M6t s6 dang ham xu thé dién hinh

Q@ Tuyén tinh Y, = By + fit + €

Q@ Biac hai Y; = By + Bit + Bot? + €

© Bicba Y;=0[y+ b1t + 5212 + 531‘3 + €

Q Tuyén tinh-log Y; = By + Buln(t) + €;
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Nhan dang ham xu thé

Lua chon dang ham xu thé dua vio su bién d&i cda bién phu thudc
theo thai gian.
M6t s6 dang ham xu thé dién hinh

Qo Tuyén tinh Y: = 8o + Bit + €

Q@ Biac hai Y; = By + Bit + Bot? + €

© Bicba Y, = fo + it + fot® + B3> + &

Q Tuyén tinh-log Y; = By + Buln(t) + €;

@ Nghich d3o Y; = fo+ Al + e
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Nhan dang ham xu thé

Lua chon dang ham xu thé dua vio su bién d&i cda bién phu thudc
theo thc‘ii gian. o
M6t s6 dang ham xu thé dién hinh

Q@ Tuyén tinh Y, = By + fit + €

Q@ Biac hai Y; = By + Bit + Bot? + €

© Biacba Y: = By + Bit + Bot? + B3t + e

Q Tuyén tinh-log Y; = By + Buln(t) + €;

@ Nghich dao Y; = o + 61% + €

@ Ting trudng mil Y, = efothitte
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Nhan dang ham xu thé

Lua chon dang ham xu thé dua vio su bién d&i cda bién phu thudc
theo thai gian.
M6t s6 dang ham xu thé dién hinh

©0 00000

Tuyén tinh Y, = By + Bit + €

Bac hai Y; = fBo + it + Bot? + &

Béc ba Y: = fo + fit + Bot® + B3t + et
Tuyén tinh-log Y; = fo + fiin(t) + e;
Nghich dao Y; = o + 61% + €

Ting trudng mii Y, = efothitte
Log-tuyén tinh In(Y;) = Bo + Pit +
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Nhan dang ham xu thé

Lua chon dang ham xu thé dua vio su bién d&i cda bién phu thudc
theo thai gian.

M6t s6 dang ham xu thé dién hinh

Tuyén tinh Y, = By + Bit + €

Bac hai Y; = fBo + it + Bot? + &

Béc ba Y: = fo + fit + Bot® + B3t + et

Tuyén tinh-log Y; = fo + fiin(t) + e;

Nghich dao Y; = o + 61% + e

Ting trudng mii Y, = efothitte

Log-tuyén tinh In(Yy) = Bo + Pit + €

pé tang do chinh xac khi lva chon dang ham xu thé can két hop
thém nhiéu yéu t6 danh gid nhu: dua vao hé s6 tuong quan, sai phan, téc
d6 phat trién...

©0 00000
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Uéc luong va kiém dinh

Kiém tra cac gia dinh cha mé hinh hdi quy téng thé
© Sai sb du bao tudn theo phan phéi chuin
@ Phuong sai clia sai sb khéng déi
© Khodng xay ra hién tugng tu tuong quan
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Uéc luong va kiém dinh

Kiém tra cac gia dinh cha mé hinh hdi quy téng thé
© Sai sb du bao tudn theo phan phéi chuin
@ Phuong sai clia sai sb khéng déi
© Khodng xay ra hién tugng tu tuong quan

Mot sb 1énh wdc lugng cac ham xu thé trong Eviews

Phuong trinh hdi quy téng thé | Cac 1énh trén Eviews
Y: = Po+ Bit + € Isyct

Y = Bo + Pit + Bot? + € syctt®2

Ye =00+ Bit+ Pot> + Bst3 +e |Isyctt™ 2t 3

Y: = Bo+ Piin(t) + € Isy c log(t)
Yt:ﬁ0+51%+€t Isycl/t

Y, = ehothtte Is log(y) c t

In(Y:) = Bo+ Bit + € In log(y) c t

53/81



Thuc hién du bdo

Dv bao diém

Thé cac gis tri tuong (ing vao ham sb va tinh ra mét gis tri diém.

Du bao khoang

Tinh ra cidc khodng du bao véi cac db tin cdy nhu 90%, 95%, 99%...
Can xem xét lua chon md hinh phii hop trudc khi tién hanh du bao

L??ng khach qu?c t? (KQT)

4,000

3,600

3,200

2,800 -

2,400 -

2,000 -

1,600 -

1,200 T T T T T T T T T T T 1
95 9 97 98 99 00 01 02 03 04 05 06

Hinh: D thi lugng khach qubc t& theo thsi gian
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Du bdo bing dang ham bac nhit

Dang ham bac nhit xu thé cé dang

ye = Bo + B1t + €. (9)

Nhan xét: st dung dang mé hinh xu thé& bac nhit khi bién phu thudc
tang tur tur theo thai gian.
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Du bdo bing dang ham bac nhit

Vi du minh hoa

D@ liéu 7:
Nim Luong khach qubc té
1995 13513
1996 1607.2
1997 1715.6
1998 1520.1
1999 1781.8
2000 2140.1
2001 2330.8
2002 2628.2
2003 2429.6
2004 2927.9
2005 3477.5
2006 3583.7
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Du bdo bing dang ham bac nhit

L??ng khéch qu?c t? (KQT)
4,000
3,600
3,200
2,800
2,400
2,000
1,600

1,200
95 9 97 98 93 00 01 02 03 04 05 06
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Du bdo bing dang ham bac nhit

L??ng khéch qu?c t? (KQT)
4,000
3,600
3,200
2,800
2,400
2,000
1,600

1,200
95 9 97 98 93 00 01 02 03 04 05 06

Lénh Eviews vé wdc lugng md hinh xu thé:
genr t=0trend(1994)
Is kqt c t
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Du bdo bing dang ham bac nhit

Dependent Variable: KQT
Method: Least Squares
Date: 071019 Time: 10:47
Sample: 1985 2006
Included observations: 12

Variable Coefficient Std. Error t-Statistic Prob.

C 992 2273 1329326 7.464135 0.0000

T 199.8343 18.06199 11.06380 0.0000
R-zquared 0.924476 Mean dependent var 2281.150
Adjusted R-squared 0816923 5.D. dependentvar 749 3658
S.E. ofregression 215.9900 Akaike info criterion 1373835
Sum squared resid 466516.7 Schwarz criterion 13.82017
Log likelinood -80.43612 Hannan-Cuinn criter. 1370943
F-statistic 1224077 Durbin-Watson stat 1.254551
Praob(F-statistic) 0.000001

Hinh: Uéc luong ham bac nhit xu thé dif liéu 7
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Du bdo bing dang ham bac nhit

(=] Fquation: UNTITLED  Workfile: DATAS-T:Untitled\ |- |- [utdm)
[VIEW]PFD(ID[}JEH] [PHH(INEME]F(EEZE] [Est\male]Fure(ast]i(alsIRes\ds]

Representations

Estimation Output

Actual Fitted,Residual »
ARMA Structure...
Gradients and Derivatives »

Std. Error  t-Statistic Prob
Covariance Matrix e

Coefficient Diagnostics » Scaled Coefficients

Residual Diagnostics » Confidence Intervals...

Stability Diagnostics » Confidence Ellipse...

Label Variance Inflation Factors
Coa eimed iR Coefficient Variance Decompasition
F-statistic 122.4077 Wald Test- Coefficient Restrictions...
Prob(F-statistic) 0.000001

Omitted Variables Test - Likelihood Ratio...
Redundant Variables Test - Likelihood Ratio...
Factor Breakpaint Test.
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Du bdo bing dang ham bac nhit

Scaled Coefficients

Date: 0710/19 Time: 10:52
Sample:; 1995 2006
Included observations: 12

Standardized Elasticity

Wariable Coefficient Coefficient atMeans
C 992.2273 NA 0.433070
T 199.8343 0.961487 0.566930

Hinh: Uéc luong diém cho cic hé sb hdi quy ham bac nhét dit liéu 7
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Du bdo bing dang ham bac nhit

(=) Equation: UNTITLED Workfile: DATAS-1:Untitled\ |- =

[V\Ew[Pm(l Dbje(t] IPnnt] Name [Freezel [Esumate [Furecast[stats] Resids]

Representations

Estimation Output

Actual Fitted Residual »
ARMA Structure...

Gradients and Dervatives ' Std. Error  t-Statistic ~ Prob.
Covariance Matrix

Coefficient Diagnostics 3 Scaled Coefficients
Residual Diagnostics » Confidence Intervals.
Stability Diagnostics » Confidence Ellipse.
Label Variance Inflation Factors
Coefficient Variance Decomposition
Log likelihood -80.43612 E
| Fstatistic 122.4077 Wald Test- Coefficient Restrictions..
Prob(F-statistic) 0.000001

Omitted Variables Test - Likelihood Ratio.
Redundant Variables Test - Likelihood Ratio.

Factor Breakpoint Test
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Du bdo bing dang ham bac nhit

Coefficient Confidence Intervals
Date: 071018 Time: 10:54
Sample: 1985 2006

Included observations: 12

90% Cl 95% CI 99% Cl
Variable Coefficient Low High Low High Low High
c 9922273 751.2920 1233.163 696.0349  1288.420 570.9275  1413.527
T 199.8343 167.0976 232.5709 159.5896  240.0789 1425909  257.0776

Hinh: Udc luong khodng cho cac hé s& hdi quy ham bac nhit dit lieu 7
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Du bdo bing dang ham bac nhit

(E] Equation: UNTITLED  Workfile: DATAS-1:Untitled\ ||| (@) [aE:3a]
[VlawIProclobJect] lPrmtINameIFraeza] [Est\mateIForacastIStatslRaslds]

Representations

Estimation Qutput

Actual,Fitted,Residual 4
ARMA Structure...
Gradients and Derivatives 4

Std_ Error  t-Statistic Prob.
Covariance Matrix

Coefficent Diagnostics 3 Scaled Coeffidents

Residual Diagnostics 3 Confidence Intervals...

Stability Diagnostics 3 Confidence Ellipse...

Label Variance Inflation Factors

. Coefficient Variance Decomposition
Log likelihood -80.43612 -
F-statistic 122 4077 Wiald Test- Coefficient Restrictions...
Prob(F-statistic) 0.000001

Omitted Variables Test - Likelihood Ratio...
Redundant Variables Test - Likelihood Ratio...

Factor Breakpoint Test...
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Du bdo bing dang ham bac nhit

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
t-statistic 11.06380 10 0.0000
F-statistic 122 4077 (1,10} 0.0000
Chi-square 122 4077 1 0.0000

Mull Hypothesis: C(2)=0
Mull Hypothesis Summary:

Mormalized Restriction (= 0) Value Std. Err.

C(2) 199.8343 18.06199

Restrictions are linear in coefficients.

Hinh: Kiém dinh tinh ¢ ¥ nghia théng ké cia hé sb gin vdéi thdi gian t va su
phu hgp clia md hinh hoi quy dir liéu 7
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Du bdo bing dang ham bac nhit

Kiém dinh su vi pham gia thuyét ctia ham hdi quy bac nhit

(] Fquation: UNTITLED  Workfile: DATAS-1:Untitled\ |- |- [2)-|[axdm]

Representations

Estimation Output

Actual Fitted Residual 4
ARMA Structure...
Gradients and Derivatives 4

Covariance Matrix

[V\ew] Pruc] Dbject] [Drmt] Name I Freeze] [Est\mate I Furecastl Stats[Res\dsl

Coefficient Diagnostics 3
Residual Diagnostics 3
Stability Diagnostics 3
Label
Log likelihood -80.43612
F-statistic 122.4077
Prob(F-statistic) 0.000001

Std Error  t-Statistic Prob.

1329326 7.464135  0.0000

18.06199  11.06380  0.0000
Correlogram - Q-statistics..
Correlogram Squared Residuals...
Histogram - Normality Test
Serial Carrelation LM Test.
Heteroskedasticity Tests...
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Du bdo bing dang ham bac nhit

Breusch-Godfrey Serial Correlation LM Test

F-statistic 1813005 Prob. F(2,8) 02242
Obs*R-squared 3742654 Prob. Chi-Square(2) 01539
Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 07H0/19 Time: 16:54

Sample: 1995 2008

Included obgervations: 12

Presample missing value |agged residuals setto zero

Variable Coefficient Std. Error t-Statistic Prob.
C 5239363 1311463 0.399505 0.7000
T -10.89315 19.19698  -0.567441 0.5860
RESID(-1) 0.419211 0.314800 1.331677 0.2197
RESID(-2) -0.628528 0405162 -1551298 01594
R-squared 0311888 Mean dependentvar -419E-13
Adjusted R-squared 0053846 SD. dependentvar 2059384
SE. ofregression 200.3172  Akaike info criterion 13.69888
Sum squared resid 321015.9  Schwarz criterion 13.86052
Log likelihood -78.19330 Hannan-Quinn criter. 13.63904
F-statistic 1.208670 Durbin-Watson stat 2073530
Prob(F-statistic) 0.367256

3

Hinh: Kiém dinh tu tuong quan dit liéu 7

Nhan xét md hinh cé xdy ra hién tugng tu tucng quan hay khéng?
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Du bdo bing dang ham bac nhit

Kiém tra hién tudng tu tuong quan théng qua gian do tu tuong

quan cha phan du

Correlogram of RESID

Date: 071018 Time: 17:10
Sample: 1995 2008

Included observations: 12

Autocorrelation

Partial Correlation

AC PAC

Q-Stat

Prob

1 0305 0305
2 -0.293 0425
3 -0.264 -0.009
4 0015 0.0M
5 0146 0.0
6 -0.213 -0.378

1.4243
2.8622
41611
4 1656
4 6805
5.9505

0.233
0.238
0.245
0.384
0.456
0.429

Hinh: Gian dd tu tuong quan cla phan du ham bac nhit dif lidu 7
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Du bdo bing dang ham bac nhit

Kiém dinh phuong sai sai sb thay déi ciia md hinh hdi quy bac nhit

Heteroskedasticity Test: White

F-stafistic 0197922 Prob. F(2,9) 0.8239
Obs*R-squared 0.505557 Prob. Chi-Square(2) 0.7766
Scaled explained 88 0.169307 Prob. Chi-Square(2) 09188
Test Equation.

Dependent Variable: RESID"2
Wethod: Least Squares

Date: 07/1019 Time: 17:15
Sample: 1995 2006

Included observations: 12

Variable Coefficient Std. Eror  t-Stafistic Prob.

c 39524.14 44594.34 0.886304 0.3985

™2 4218209 1181.057 0.357163 07292

T -3614.002 1577201 -0.229197 08238
R-squared 0042130 MWean dependent var 38876 40
Adjusted R-squared -0.170730 S.D. dependentvar 39877.57
S.E. of regression 43147.65 Akaike info criterion 24.39496
Sum squared resid 1.68E+10 Schwarz criterion 2451619
Log likelihood -143.3698 Hannan-Quinn criter. 2435008
F-statistic 0197922  Durbin-Watson stat 2892428
Prob(F-statistic) 0823910

Hinh: Kiém dinh phucng sai sai s& thay déi clia ham hdi quy bac nhit dif liéu 7
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Du bdo bing dang ham bac nhit

Kiém tra phan du c6 tuan theo phan phbi chuin hay khéng?

Series: Residuals
Sample 1995 2006
Observations 12

Mean -4.19e-13

Median -6.917133

2 Maximum 287.0958
Minimum -361.1357

Std. Dev. 205.9384

Skewness -0.326530

5 Kurtosis 1.964488
Jarque-Bera  0.749386

0 Probability 0.687500

400  -300 200  -100 0 100 200 300

Hinh: Cac théng ké clia phan du md hinh hdi quy bac nhit dit liéu 7
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Du bdo bing dang ham bac nhit

MG& rong dir liéu nhdm du bao cac gia tri trong tudng lai
Thém 2 nam cho cic du bdo tiép theo:

Waorkfile Structure

Workfile structure type Date specification

Dated - reqular frequency ~ Frequency: | Annual ~

Startdate: | 1995
End date: 2008|

Cancel

Hinh: M& réng dir liéu cho du béo dir liéu 7
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Du bdo bing dang ham bac nhit

T] KQT| KQTF|
1995 1 13513 1192062
1996 2 1607.2 1391.896
1997 2 17156 1591730
1998 4 1620.1 1791.564
1999 5 17818 1991.399
2000 B 21401 2191.233
2001 7 23308 2391.067
2002 8 26282 2590.901
2003 9 24296 2790736
2004 10 29279 2990570
2005 11 34775 3190.404
2006 12 35837 3390238
2007 13 MNA 3590.073
2008 14 MNA a789.907

Hinh: Gi4 tri du b4o diém dua vio mé hinh hdi quy tuyén tinh dif liéu 7
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Du bdo bing dang ham bac nhit

Nhan xét cc sai sb khi du bdo

4,500
Forecast: KQTF
4,000 T Actual: KQT
Forecast sample: 1995 2008
3,500 Included observations: 14
Root Mean Squared Error  197.1710
3,000 Mean Absolute Error 169.3781
2,500 Mean Abs. Percent Error ~ 8.256243|
Theil Inequality Coefficient 0.041132
2,000 Bias Proportion 0.000000
Variance Proportion 0.019630
1,500 Covariance Proportion  0.980370|
T Theil U2 Coefficient 0.687566
10000 Symmetric MAPE 8.194227
500 .

T T T T T T T T T T T T
95 96 97 98 99 00 01 02 03 04 05 06 07 08

— KQTF

S.E.

Hinh: Két qud du bdo theo Eviews dif liéu 7
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Du bdo bing dang ham bac nhit

Thuc hién cic kiém dinh tuong tu véi dang ham bac hai

Ve = Bo + Pt + Bot? + €. (10)

Dependent Variable: KQT

Method: Least Squares

Date: 0711019 Time: 17:24

Sample (adjusted): 1995 2006

Included observations: 12 after adjustments

Variable Coefficient 5td. Error t-Statistic Prob.

c 1383.664 170.2658 8.126400 0.0000

T 32.07582 60.21918 0.532651 0.6072

T2 12.90450 4509398 2861689 0.0187

R-squared 0.960457 Mean dependentvar 2281150

Adjusted R-squared 0951669 S.D. dependentvar 749.3658

S.E. ofregression 164.7422  Akaike info criterion 13.25896

Sum squared resid 244280.0 Schwarz criterion 13.28019

Log likelihood -76.55375 Hannan-Quinn criter. 13.21408

F-statistic 109.2096 Durbin-Watson stat 2248860
ProbiF-statistic) 0.000000

Hinh: M6 hinh hdi quy bac hai dir liéu 7

73/81



Du bdo bing dang ham bac hai

5,000

Forecast: KQT_HAMB2

Actual: KQT

Forecast sample: 1995 2008

Included observations: 14

Root Mean Squared Error  142.6710

Mean Absolute Error 126.4401

Mean Abs. Percent Error ~ 6.033449

Theil Inequality Coefficient 0.029739
Bias Proportion 0.000000
Variance Proportion 0.010086

e Covariance Proportion  0.989914|
Rotcy Theil U2 Coefficient 0.486332
Symmetric MAPE 5.970008

4,000 -

3,000 -

2,000 -

T T T T T T T T T T T T T
95 96 97 98 99 00 01 02 03 04 05 06 07 08

[— KaT_HAMB2 - +2SE |

Hinh: K&t qua du bdo dua vao ham hdi quy bac hai dif liéu 7
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Bai tap cubi chuong

Bai tap 1, chuong 1

a. V& doanh s6 cla tirng cong ty theo thai gian va nhan xét dic diém cha
chudi dif liéu nay.

1,200,000
1,000,000 -{
800,000 -{
600,000 -{
400,000
200,000
0_
-200,000 ‘ ‘ ‘ ; ‘ ‘
L | 1 Y | 1 Y2 {1 V2 | |1 V2 {1/ AV B
2003 2004 2005 2006 2007 2008 2009
—— AGF —— BT6 ——— GIL
—— GMD — HAP —— HAS
— KHA — LAF —— REE
—— SAM
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A

ai t

ap 1, chuong 1

Date: 07/21/20 Time: 07:30

Correlogram of AGF

Partial Correlation AC Q-Stat Prob

900,000
10585 92734 0.002
EOC000Y) 2 0224 10.694 0.005
3 0207 11.965 0.008
ocoony 4 0146 12,626 0.013
5 0004 12,915 0.024
600,000 6 0103 13279 0.039
7 01438 13.979 0.052
500,000 8 0.138 14719 0.065
9 0071 14.928 0.093
4000004 10 -0.103 15.405 0.118
11 -0.169 16.782 0.114
2000004 12 0186 18,579 0.099
13 -0.205 20963 0.074
200000 14 0210 23720 0050
D 15 -0.163 25563 0.043

T T T T T T
L T A OV T T A T TR |




A

ai tap 1, chuong 1

Correlogram of AGF
Date: 07/21/20 Time: 07:30
Sample: 2003Q3 2009Q2
AGF Included observations: 24

Autocorrelation  Partial Gorrelation AC  PAC QStat Prob

900,000
1 0585 0585 9.273¢ 0.002
EOC000Y) 2 0224 0179 10694 0.005
3 0207 0247 11.965 0.008
ocoony 4 0146 0121 12626 0.013
5 0.094 0.101 12.915 0.024
600,000 6 0.103 -0.001 13279 0.039
7 0138 0.108 13979 0.052
500,000 8 0.138 -0.003 14719 0.065
9 0.071 -0.036 14.928 0.093
4000004 10 -0.103 -0.236 15405 0.118
11 -0.169 0.011 16782 0.114
2000004 12 -0.186 -0.173 18.579 0.099
T 13 0.205 0.014 20.963 0.074
! 14 0210 0.142 23720 0.050
100000 : ‘ ‘ i ‘ ‘ 15 0.163 0.074 25563 0.043

L 1 | 11 1 A 1 | B A 1
2003 2004 2005 2006 2007 2008 2009

Chudi dif lidu c6 tinh xu thé.
Lam tuong tu déi véi cac cong ty khac.
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Bai tap cubi chuong

Bai tap 2 chuong 1.
a. Do thi doanh s6 theo thdai gian va gidi thich tai sao doanh s6 GAP cé
yéu t0 mua vu.

SALES

3,200,000

2,300,000
2,400,000
2,000,000
1,600,000 |
1,200,000 |

800,000 |

400,000

TTT | TTT | TTT | TTT | TTT | TTT | TTT | TTT | TTT | TTT | TTT | TTT | TTT | TTT
91 52 93 04 85 S 97 93 99 00 01 02 03 04
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Bai tap cubi chuong

Bai tap 2 chuong 1.
b. Lap bang tinh hé sb tu tuong quan clia doanh sb (véi do tré 12) va
cho biét chudi doanh s6 cé dic diém gi?

Correlogram of SALES

Date: 071019 Time: 18:27
Sample: 1991011 200404
Included observations: 56

Autocorrelation Partial Caorrelation AC PAC  (Q-Stat Prob
(I — | — 1 0.812 0812 38895 0.000
[ — i 2 0.683 0070 B6.927 0.000
[ — 3 3 0.663 0.268 093.872 0.000
[ — [ [ 4 0677 0195 12248 0.000
3 | 5 0.541 -0.312 14110 0.000
3 1 1 6 0445 0006 4153.93 0.000
3 gt 7 0.445 0107 167.04 0.000
| 3 [ 8 0471 0105 18204 0.000
=3 g 1 9 0.366 -0.155 191.30 0.000
= 1 1 10 0.293 0005 197.37 0.000
3 1 1 11 0296 0016 203.67 0.000
= 1 1 12 0.312 0021 210.88 0.000
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Bai tap cubi chuong

Bai tap 2 chuong 1.
d. Tinh sai phan bic 1 cta doanh sé va cho biét sai phan bac 1 cla
doanh sb 13 mdt chudi nhu thé nao?

Correlogram of D{SALES)

Date: 071019 Time: 18:33
Sample; 199101 200404
Included observations: 55

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
1 1 | | 1 -0.002 -0.002 0.0002 0.988
— ! o | 2 -0512 -0512 15536 0.000
g g 3 -0.138 -0.190 16.680 0.001

| — [ — 4 0806 0745 56.640 0.000

1 1 g ! 5 -0.029 -0.434 56.691 0.000
 — [ | 6 -0.459 0248 70161 0.000
g [ 7 -0.129 0100 71.253 0.000

| — = 8 0664 -0.233 10064 0.000
g [y 9 -0.057 0133 10086 0.000
— 1 [ 10 -0.419 -0.062 113.07 0.000
g g 11 -0.119 -0.098 114.08 0.000

LI i— [ =y 12 0575 0167 13816 0.000
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TRUONG DAI HOC KINH TE - LUAT
KHOA TOAN KINH TE

Chudang 2: MO HINH CHUO!

THO! GIAN DGN BIEN (12
tiét)

Thanh phb H3 Chi Minh, Ngay 25 thang 11 nim 2020




2.1 Kinh t& lugng vé& chudi thdi gian

@ Cic md hinh kinh té& lwgng chi yéu nghién ctiu vé mbi quan hé
nhan qua, tic 13 khi X thay déi din dén Y thay d6i, biéu dién dudi
dang md hinh Y = f(X) +e.
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2.1 Kinh t& lugng vé& chudi thdi gian

@ Cic md hinh kinh té& lwgng chi yéu nghién ctiu vé mbi quan hé
nhan qua, tdc |3 khi X thay déi d3n dé&n Y thay déi, bidu dién dudi
dang md hinh Y = f(X) +e.

@ Dit lieu nghién ctiu trong mén du bao it dé cap dén mbi quan hé
nhin qud, ma tdp trung khai thic cac thdng tin qua khd chia
dung trong dit liéu.
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2.1 Kinh t& lugng vé& chudi thdi gian

o

(2]

Céc md hinh kinh té lugng chii yéu nghién cttu vé mbi quan hé
nhan qua, tdc |a khi X thay doi dan dén Y thay d6i, biéu dién dudi
dang md hinh Y = f(X) +e.

Dit liéu nghién ctiu trong mén du' bao it dé cap dén mbi quan hé
nhin qud, ma tdp trung khai thic cac thdng tin qua khd chia
dung trong dit liéu.

Cac md hinh du bao nh3m muc dich mé hinh héa cic chu tric,
tim hiéu sy vin dong cta nén kinh té hay kiém dinh gid thuyét, sao
cho sai s0 giita giad tri du bdo va gia tri thuc té cang bé cang tot.
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2.1 Kinh t& lugng vé& chudi thdi gian

@ Cic md hinh kinh té& lwgng chi yéu nghién ctiu vé mbi quan hé
nhan qua, tdc |a khi X thay doi dan dén Y thay d6i, biéu dién dudi
dang md hinh Y = f(X) +e.

@ Dit lieu nghién ctiu trong mén du bao it dé cap dén mbi quan hé
nhin qud, ma tdp trung khai thic cac thdng tin qua khd chia
dung trong dit liéu.

© Cidc md hinh du bao nh3m muc dich mé hinh héa cic chu tric,
tim hiéu sy vin dong cta nén kinh té hay kiém dinh gid thuyét, sao
cho sai s0 giita giad tri du bdo va gia tri thuc té cang bé cang tot.

© Cic md hinh du bao chudi thdi gian thudng dugc thuc hién bing
cach khai thac t6i da moi quan hé ndi tai & trang thai déng von ton
tai qua thdoi gian dp dung cho bat ky mét bién s nao.
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2.2 Gidi thiéu t8ng quan cic md hinh ARIMA

Mot sb thuat ngit trong cdc mé hinh ARIMA
@ AR Autogressive: Tu hdi quy
@ | Integrated: Sai phan
© MA Moving Average: Trung binh trugt
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2.2 Gidi thiéu t8ng quan cic md hinh ARIMA

Mot sb thuat ngit trong cdc mé hinh ARIMA
@ AR Autogressive: Tu hdi quy
@ | Integrated: Sai phan
© MA Moving Average: Trung binh trugt

M6t chudi thoi gian dirng
@ Dit liu dao dong xung quanh mot gia tri trung binh trong dai han
@ Dif lidu c6 gid tri phuong sai x4c dinh khéng thay déi theo thdi gian
@ Dt liéu cé\ mot gian dNS tu tuong quan véi cac hé sb ty tuong quan

sé gidm dan khi do tré tang Ién
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2.2 Gidi thiéu téng quan cic méd hinh ARIMA

Biéu dién cac dic diém cha chudi thdi gian Y, dirng
Q E(Y;) 13 mét hing sb cho tht ca cic thai diém t

E(Y))=n
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2.2 Gidi thiéu téng quan cic méd hinh ARIMA

Biéu dién cac dic diém cha chudi thdi gian Y, dirng
Q E(Y;) 13 mét hing sb cho tht ca cic thai diém t

E(Y))=n

Q@ Var(Y:) 1a mét hing sb cho tht ca cac thai diém t

Var(Yy) = E(Y: — p)? = o?
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2.2 Gidi thiéu téng quan cic méd hinh ARIMA

Biéu dién cac dic diém cha chudi thdi gian Y, dirng
Q E(Y;) 13 mét hing sb cho tht ca cic thai diém t

E(Y))=n

Q@ Var(Y:) 1a mét hing sb cho tht ca cac thai diém t
Var(Yy) = E(Y: — p)? = o?

@ Cov(Y:, Ye_k) 13 mbt hing sb cho tht ca cac thdi diém t va k khac

0.
Gié trj cha hiép phuong sai gilra hai giai doan chi phu thudc vao
khodng céich giita hai giai doan

COV(Y,;»7 Yt—k) = E[(Yt - ,Uzt)(ytfk - ,utfk)] = Yk

trong d6 v, 13 hiép phuong sai véi db tré k.

4/45



2.2 Gidi thiéu téng quan cic méd hinh ARIMA

Biéu dién cac dic diém cha chudi thdi gian Y, dirng
Q E(Y;) 13 mét hing sb cho tht ca cic thai diém t

E(Y))=n

Q@ Var(Y:) 1a mét hing sb cho tht ca cac thai diém t
Var(Yy) = E(Y: — p)? = o?

@ Cov(Y:, Ye_k) 13 mbt hing sb cho tht ca cac thdi diém t va k khac
0.
Gié trj cha hiép phuong sai gilra hai giai doan chi phu thudc vao
khodng céich giita hai giai doan

COV(Y,;»7 Yt—k) = E[(Yt - ,Uzt)(ytfk - ,utfk)] = Yk

trong d6 v, 13 hiép phuong sai véi db tré k.
e N&u k = 0 thi o chinh I3 phuong sai clia Y:, chinh 13 gis ti o2
e N&u k =1 thi 1 chinh I3 higp phuong sai giita hai bd gia tri Y ké

nhau, sai khidc nhau 1 don vij thai gian
4/45



2.2 Gidi thiéu t8ng quan cic md hinh ARIMA

Nhiéu trang: |3 chudi dit liéu ditng ¢ trung binh bing 0 va phuong sai
13 h3ng sb cb dinh bing o2
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2.3 Tinh dung

a. Chudi khéng diing

@ Chudi cac dit lidu thudng gip trong kinh t& 13 chudi khéng dirng, do
cb yéu to xu thé hodc ngﬁu nhién.
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2.3 Tinh dung

a. Chudi khéng diing

@ Chudi cac dit lidu thudng gip trong kinh t& 13 chudi khéng dirng, do
cb yéu to xu thé hodc ngau nhién.

@ Chudi khong dirng 1a mo hinh buéc nggu nhién. C6 hai loai mdé
hinh buéc ngdu nhién 13: budc ngdu nhién khdng cé hing sb va
budc ngdu nhién cé hing sb.
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2.3 Tinh dung

a. Chudi khéng diing

@ Budc ngiu nhién khong c6 hing sb
Ye = Yeo1 + uy, (1)

trong dé u; 13 nhiéu tring.
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2.3 Tinh dung

a. Chudi khéng diing

@ Budc ngiu nhién khong c6 hing sb
Ye = Yeo1 + uy, (1)

trong dé u; 13 nhiéu tring.
@ Day chinh 13 mé hinh tu hdi quy bac 1 AR(1).
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2.3 Tinh dung

a. Chudi khéng diing

@ Budc ngiu nhién khong c6 hing sb
Ye = Yeo1 + uy, (1)

trong dé u; 13 nhiéu tring.
@ Day chinh 13 mé hinh tu hdi quy bac 1 AR(1).
@ Biéu dién phuong trinh (1) dudi dang tuong duong

Yi=Yo+u

Yo=Yir+w=Yo+u1 +

Ye=Yotuw+- -+ u
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2.3 Tinh dung

a. Chudi khéng diing

@ Budc ngiu nhién khong c6 hing sb

Y= Y1 + ue, (1)
trong dé u; 13 nhiéu tring.
@ Day chinh 13 mé hinh tu hdi quy bac 1 AR(1).
@ Biéu dién phuong trinh (1) dudi dang tuong duong

Yi=Yo+u

Yo=Yir+w=Yo+u1 +

Ye=Yo+u+-+u

Q Cic tham sb dic trung cha budc ngdu nhién khéng c6 hing sb

E(Y:) = Yo; Var(Y;) = to?
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2.3 Tinh dung

a. Chudi khéng diing

@ Viét lai phuong trinh (1) duéi dang sai phan

Yt — Yt—]. = Ayt = Ut (2)
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2.3 Tinh dung

a. Chudi khéng diing

@ Viét lai phuong trinh (1) duéi dang sai phan
Yt — Yt—]. = Ayt = Ut (2)
@ Né&u Y, 13 mét chudi khéng dirng, thi sai phan bac 1 theo cdng thiic

(2) c6 thé 13 mét chudi dirng, vi di loai trir yéu tb xu thé hodc ngiu
nhién ra khdi chudi dit liéu.
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2.3 Tinh dung

a. Chudi khéng diing

© Budc ngiu nhién cé hing sb
Ye=n+ Y1+ u, (3)

trong dé n 13 mét hing sb.
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2.3 Tinh dung

a. Chudi khéng diing

© Budc ngiu nhién cé hing sb
Ye=n+ Y1+ u, (3)

trong dé n 13 mét hing sb.
Q@ Cong thiic (3) dugc bién déi tuong duong dudi dang sai phéan theo
cong thirc
Yi— Y1 =AYi =n+u, (4)
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2.3 Tinh dung

a. Chudi khéng diing

© Budc ngiu nhién cé hing sb
Ye=n+ Y1+ u, (3)

trong dé n 13 mét hing sb.

Q@ Cong thiic (3) dugc bién déi tuong duong dudi dang sai phéan theo
cong thirc
Yi— Y1 =AYi =n+u, (4)

© Cic tham sb dic trung cla budc ngdu nhién c6 hing sb

E(Y:) = Yo + tn; Var(Ye) = to°.

9/45



2.3 Tinh dung

b. Chudi dimg

@ Chudi dirng sai phan bac 1, ky hiéu 13 /(1), trong d6 chudi thsi gian
khéng dirng nhung sai phan bac 1 dung.
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b. Chudi dimg

@ Chudi dirng sai phan bac 1, ky hiéu 13 /(1), trong d6 chudi thsi gian
khéng dirng nhung sai phan bac 1 dung.

@ Chudi dirng sai phan bac 2, ky higu 13 /(2), trong d6 trong d6 chudi
thoi gian khong dirng, sai phan bac 1 khong dirng nhung sai phan
bac 2 dung.
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khéng dirng nhung sai phan bac 1 dung.

@ Chudi dirng sai phan bac 2, ky higu 13 /(2), trong d6 trong d6 chudi
thoi gian khong dirng, sai phan bac 1 khong dirng nhung sai phan
bac 2 dung.

© Chudi dirng sai phan bac d, ky hiéu 13 /(d)
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2.3 Tinh dung

b. Chudi dimg

@ Chudi dirng sai phan bac 1, ky hiéu 13 /(1), trong d6 chudi thsi gian
khéng dirng nhung sai phan bac 1 dung.

@ Chudi dirng sai phan bac 2, ky higu 13 /(2), trong d6 trong d6 chudi
thoi gian khong dirng, sai phan bac 1 khong dirng nhung sai phan
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© Chudi dirng sai phan bac d, ky hiéu 13 /(d)

© Mot chudi dimng chinh 13 chudi ding sai phan bac 0, /(0)
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2.3 Tinh dung

b. Chudi dimg

@ Chudi dirng sai phan bac 1, ky hiéu 13 /(1), trong d6 chudi thsi gian
khéng dirng nhung sai phan bac 1 dung.

©

Chudi dirng sai phan bac 2, ky hiéu 13 /(2), trong d6 trong dé chudi
thoi gian khong dirng, sai phan bac 1 khong dirng nhung sai phan
bac 2 dung.

Chudi dirng sai phan bac d, ky hiéu 13 /(d)
M&t chudi difng chinh 13 chudi ding sai phan bac 0, /(0)
Dic diém cha chudi dirng sai phan

O Néu X, ~ 1(0) va Yy ~ I(1) thi Z, = X; + Y: ~ I(1)

© 0
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2.3 Tinh dung

b. Chudi dimg

@ Chudi dirng sai phan bac 1, ky hiéu 13 /(1), trong d6 chudi thsi gian
khéng dirng nhung sai phan bac 1 dung.

©

Chudi dirng sai phan bac 2, ky hiéu 13 /(2), trong d6 trong dé chudi
thoi gian khong dirng, sai phan bac 1 khong dirng nhung sai phan
bac 2 dung.

© Chudi dirng sai phan bac d, ky hiéu 13 /(d)

© Mot chudi dimng chinh 13 chudi ding sai phan bac 0, /(0)
Dic diém cha chudi dirng sai phan

O Néu X, ~ 1(0) va Yy ~ I(1) thi Z, = X; + Y: ~ I(1)

Q@ Néu X; ~ I(d) thi Z, = a+ bX; ~ I(d)
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2.3 Tinh dung

b. Chudi dimg

@ Chudi dirng sai phan bac 1, ky hiéu 13 /(1), trong d6 chudi thsi gian
khéng dirng nhung sai phan bac 1 dung.

©

Chudi dirng sai phan bac 2, ky hiéu 13 /(2), trong d6 trong dé chudi
thoi gian khong dirng, sai phan bac 1 khong dirng nhung sai phan
bac 2 dung.

© Chudi dirng sai phan bac d, ky hiéu 13 /(d)
© Mot chudi dimng chinh 13 chudi ding sai phan bac 0, /(0)
Dic diém cha chudi dirng sai phan
O Néu X, ~ 1(0) va Yy ~ I(1) thi Z, = X; + Y: ~ I(1)
Q@ Néu X; ~ I(d) thi Z; = a+ bX; ~ I(d)
Q Néu X, ~ I(d1) va Y; ~ I(da),d1 < dy thi Z; = aX; + bY; ~ I(dy)
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2.3 Tinh dung

b. Chudi dimg

@ Chudi dirng sai phan bac 1, ky hiéu 13 /(1), trong d6 chudi thsi gian
khéng dirng nhung sai phan bac 1 dung.

©

Chudi dirng sai phan bac 2, ky hiéu 13 /(2), trong d6 trong dé chudi
thoi gian khong dirng, sai phan bac 1 khong dirng nhung sai phan
bac 2 dung.
© Chudi dirng sai phan bac d, ky hiéu 13 /(d)
© Mot chudi dimng chinh 13 chudi ding sai phan bac 0, /(0)
Dic diém cha chudi dirng sai phan
O Néu X, ~ 1(0) va Yy ~ I(1) thi Z, = X; + Y: ~ I(1)
Q@ Néu X; ~ I(d) thi Z; = a+ bX; ~ I(d)
Q Néu X, ~ I(d1) va Y; ~ I(da),d1 < dy thi Z; = aX; + bY; ~ I(dy)
Q Néu X, ~ I(d) va Y, ~ I(d) th Z, = aX; + bY; ~ I(d”), trong dé
d* = d hodc d* < d do hién tugng dong lién két.
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2.4. Kiém dinh tinh dimg

a. Gian db tu tuong quan

© Ham tu tuwong quan ACF, bidu didn cic gid tri px, chinh 13 tu
tuong quan bac k clia chudi dif liéu Y, va chubi dir lidu do tré k 13
Yik
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2.4. Kiém dinh tinh dimg

a. Gian db tu tuong quan

© Ham tu twong quan ACF, biéu dién cac gié tri p, chinh 13 tu
tuong quan bac k clia chudi dif liéu Y, va chubi dir lidu do tré k 13

Yi—k
@ Kiém tra tinh c6 y nghia théng ké cla hé sb tu tuong quan
Ho: pk=0
Hi: pc#0

O Théng ké t
@ Théng ké Q
Gié tri théng ké Q dugc tinh theo céng thiic

Q=n>_ pi
k=1

Vi c8 m3u 16n, Q c6 phan phdi x2 véi bac tu do bing db tré.
Né&u gis tri théng k& Q 16n hon gis tri tra bang x2 & mét miic y
nghia a cho trudc, bac bdé Hy, tic la px # 0. Hodc st dung tucong
duong théng qua gid tri p — value
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2.4. Kiém dinh tinh dimg

a. Gian db tu tuong quan

Dwa vao gian dé tu tuong quan dé x4c dinh mét chudi thai gian dung
hay khéng:
Q@ Mot ChI;ICX)i dirng: néu mé’E sb hé sé\tu tuong quan dau tién khic 0,
cac hé so tu tuong quan tiép theo bang 0.
@ M6t chubi khong dirng: néu mdt sb hé sb tu tuong quan khéc 0.

12/45



2.4. Kiém dinh tinh dimg

b. Kiém dinh nghiém don vi

Day la phuong phap kiém tra tinh dirng ctia chudi dit liéu va c6 tinh tin
ciy hon so véi phuong phép st dung gidn dé tu tucng quan.
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2.4. Kiém dinh tinh dimg

b. Kiém dinh nghiém don vi

Day la phuong phap kiém tra tinh dirng ctia chudi dit liéu va c6 tinh tin
ciy hon so véi phuong phép st dung gidn dé tu tucng quan.
© Phuong trinh tu hdi quy (budc ngiu nhién khdng c6 hing sb)

Yi=pYeo1+u, (1< p<1) (5)
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2.4. Kiém dinh tinh dimg

b. Kiém dinh nghiém don vi

Day la phuong phap kiém tra tinh dirng ctia chudi dit liéu va c6 tinh tin
ciy hon so véi phuong phép st dung gidn dé tu tucng quan.
© Phuong trinh tu hdi quy (budc ngiu nhién khdng c6 hing sb)

Yi=pYeo1+u, (1< p<1) (5)

@ Bai toan kiém dinh gi3 thuyét
Ho: p>1(Y;: 1a chudi khong ding)
Hi: p<1(Y:lachudiding)
@ Biéu dién phuong trinh (5) dudi dang sai phan tudng dwong (budc
ngiu nhién khdng cé hang sb)
Yi—Yiei =AY =(p—1)Yim1+ur =nYeo1 + u; (6)
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2.4. Kiém dinh tinh dimg

© Bai tosn kiém dinh gia thuyét tuang dudng

Ho: 1 >0 (Y; 1a chudi khong dirng)
Hi: 1 <0 (Y:1achudi dimg)
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2.4. Kiém dinh tinh dimg

© Bai tosn kiém dinh gia thuyét tuang dudng

Ho: 1 >0 (Y; 1a chudi khong dirng)
Hi: 1 <0 (Y:1achudi dimg)

Q K&t luan bai toan kiém dinh:

© Gij tri kiém dinh t nhd hon gid tri tra bing Dickey Fuller thi bic b
Ho, k&t luan chudi dimg.
@ Ngugc lai, két luan chudi khéng dimng
© Bai toin kiém dinh tuong tu déi véi cac trudng hop:
@ Khi Y;: la bude nggu nhién cé hf?mg sb

AYe=Pr+nYeo1+ ue (7)
@ Khi Y;: 13 budc nglu nhién véi hing sb xoay quanh mét dudng xu thé
ngiu nhién

AY; =14 Pt +nYeo1 + ur (8)
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2.4. Kiém dinh tinh dimg

a. Budc nglu nhién khdng ¢ hing sb

Mull Hypothesis: GDP has a unit root
Exogenous: Mone
Lag Length: 1 (Automatic - based on SIC, maxlag=11}

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 3449385 09998
Test critical values 1% level -2.592129

5% level -1.044619

10% level -1614288

*MacKinnon (1996) one-sided p-values

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)

Method: Least Squares

Date: 07/30M19 Time: 10:00

Sample (adjusted): 197003 199104
Included observations: 86 after adjustments

Variable Coefficient Std. Error -Statistic Prob
GDP(-1) 0.003899 0.001130 3.449385 0.0009
D(GDP(-1)) 0.327024 0.103622 3.155918 0.0022
R-squared 0.088841 Mean dependent var 23.34535
Adjusted R-squared 0077994 SD. dependentvar 3503794
S.E. of regression 3450803 Akaike info criterion 0.943242
Sum squared resid 1000276 Schwarz criterion 10.00032
Log likelihood -425.5594 Hannan-Quinn criter. 9.966214
Durbin-Watson stat 2034955

Chudi cé phai 13 chudi ditng hay khong? 15/45



2.4. Kiém dinh tinh dimg

b. Budc nglu nhién ¢ hing sb

Null Hypothesis: GDP has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=11)

t-Statistic Prob.*

Augmented Dickey-Fuller test slallslm -0.547205 0.8758
Test critical values: 1% le -3.508326

5% Ieve\ -2.895512

10% level -2.584052

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{GDP)

Method: Least Squares

Date: 07/30/19 Time: 10:04

Sample (adjusted): 197003 199104
Included observations: 86 after adjusiments

Variable Coeflicient Std. Error t-Statistic Prab.
GDP(-1) -0.003304 0006038  -0.547205 0.5857
D(GDP(-1)) 0319711 0.103506 3.088807 0.0027
c 2871900 23 65025 1214321 0.2281
R-squared 0.104746 Mean dependent var 2334535
Adjusted R-squared 0.083173  S.D. dependentvar 35.93794
S.E. of regression 34.41096  Akaike info criterion 9.948888
Sum squared resid 9828149 Schwarz criterion 10.03451
Log likelihood -424.8022 Hannan-Quinn criter. 9983345
F-statistic 4855544 Durbin-Watson stat 2040544

Prob(F-statistic) 0.010134

Chudi c6 phai 13 chudi ding hay khéng?
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2.4. Kiém dinh tinh ding

c. Budc ngiu nhién cé hing sb xoay quanh mét dudng xu
thé ngiu nhién

Null Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=11)

tstaisic  Probs

Augmented Dickey-Fullerfest statistic 2015287 0.4749
Test critical values: 19% level 4068290

59% level -3.462012

10% level -3.157838

“MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)

Sample (adjusted): 197003 199104
Included obsenvations: 86 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) -0.078661 00235508  -2.215287 0.0295
D(GDP(-1) 0355794 0102891 3484708 0.0008

2340720 0858764 2383301  0.0195
@TREND(070017) 1892199 0870468 2152260  0.0343

R-squared 0152615 Mean dependentvar 2334535
Adjusted R-squared 0121813 5. dependent var 3593794
SE ofregression 3368187 Akalke info criterion 9.917191
Sum squared resid 0302638 Schwarz criterion 1003135
Log likelinood -4224392  Hannan-Quinn ciiter. 9.963134
F-statistic 4929762 Durbin-Watson stat 2.085875
Prob(F-statistic) 0003408

c6 phai 13 chudi dimng hay khong?

S

Chu
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2.4. Kiém dinh tinh dimg

d. Sai phan bac 1 clia budc ngiu nhién khdng cé hing sb

Mull Hypothesis: D(GDP) has a unit root
Exogenous: None

Lag Length: 10 (Automatic - based on Modified SIC, maxlag=11)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.422709 0.1432
Test critical values: 1% level -2 595745

5% level -1.945139

10% lewvel -1.613983

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

Chudi c6 phai 13 chudi ding hay khéng?
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2.4. Kiém dinh tinh dimg

d. Sai phan bac 1 clia budc ngiu nhién khdng cé hing sb

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)

Method: Least Squares

Date: 07/30/19 Time: 10:20
Sample (adjusted). 197301 199104
Included observations: 76 after adjustments

Variable Coefficient  Std.Error  t-Statistic Prab
D(GDP(-1)) -0.204338 0.143626  -1.422709 0.1596
D(GDP{-1),2) -0.374882 0171778  -2.182365 0.0327
D(GDP{-2),2) -0.273644 0171626 -1.594418 0.1157
D(GDP{-3),2) -0.238755 0161965  -1.474117 0.1453
D(GDP{-4),2) -0.191587 0162283  -1.180574 0.2421
D(GDPi-5),2) -0.173718 0161626  -1.074811 0.2864
D(GDP(-6),2) -0.108061 0.158167  -0.683207 0.4069
D(GDP(-7).2) -0.071849 0152716  -0.470475 0.5398
D(GDP(-8),2) -0.375260 0142851  -2.626937 0.0107
D(GDP{-9),2) -0.209838 0.140836  -1.489941 0.1411
D{GDP(-10),2) -0.062423 0.120063  -0.519924 0.6049
R-squared 0.366972 Mean dependentvar -0.584211
Adjusted R-squared 0269583 S.D. dependentvar 4151478
S.E. of regression 35.48037 Akaike info criterion 10.10896
Sum squared resid 81825.69 Schwarz criterion 1044631
Log likelihood -373.1406 Hannan-Quinn criter. 10.24378
Durbin-Watson stat 1.925973

M5 hinh biéu di&n kiém dinh
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2.4. Kiém dinh tinh dimg

e. Sai phan bac 1 ciia buéc ngiu nhién cé

Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on Modified SIC, maxlag=11)

t-statistic Prob.*

Augmented Dickey-Fuller test statistic 787886 0.0001
Test critical values 1% level -3.509281

5% level -2.895924

10% level -2585172

*MacKinnon (1996) one-sided p-values

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)

Method: Least Squares

Date: 07/30M9 Time: 10:28

Sample (adjusted) 197004 199104
Included observations: 85 after adjustments

Variable Coefficient Std. Error t-Statistic Prob
D(GDP(-1)) -0611723 0127765  -4787886 0.0000
D(GDP(-1),2) -0.092821 0.109149  -0.850404 0.3976
c 1408372 4780005 2946382 0.0042
R-squared 0.342816 Mean dependent var -0.364706
Adjusted R-squared 0.326788 S.D. dependentvar 41.95635
SE ofregression 3442499  Akaike info criterion 9.950099
Sum squared resid 97176.53 Schwarz criterion 10.03631
Log likelihood -419.8792  Hannan-Quinn criter. 9.984775
F-statistic 21.38744 Durbin-Watson stat 1944636
Prob(F-statistic) 0.000000

Chudi c6 phai 13 chudi diing hay khong?
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2.4. Kiém dinh tinh dimg

f. Sai phan bac 1 clia budc ngiu nhién cé hing sb xoay
quanh mét dudng xu thé ngiu nhién

Null Hypothesis: D(GDP) has a unit raot
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on Modified SIC, maxag=11)

t-Statistic Prab.*

Augmented Dickey-Fuller test statistic -4758105  0.0012
Test critical values: 1% level -4.069631

5% level -3463547

10% level -3.158207

*MacKinnon (1996) one-sided p-values

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)

Wethod: Least Squares

Date: 07/3019 Time: 10:30

Sample (adjusted): 197004 195104
Included observations: 85 after agjustments

Variable Coefficient $Std. Error t-Statistic Prob.
D(GDPI-1)) -0.611655 0128550 -4.758105  0.0000
D(GDP(-1),2) -0.092974 0109837 -0.846469  0.3993
c 14.58875 8.386385 1.739575 0.0857
@TREND("1970Q1%)  -0.011257 0.153143  -0.073508 0.9416
R-squared 0.342860 Mean dependent var -0.364706
Adjusted R-squared 0.318522 S.D. dependentvar 41.95635
S.E. of regression 34.63568 Akaike info criterion 9.973561
Sum squared resid 97170.05 Schwarz criterion 10.08851
Log likelinood -419.8764 Hannan-Quinn criter. 10.01980
F-statistic 14.08715  Durbin-Watson stat 1.944602
Prob(F-statistic) 0.000000

Chudi c6 phai 13 chudi ding hay khong? 21,45



2.5 Cac md hinh tu hdi quy

e M6 hinh AR(1) c6 dang
Yt = Po + Prye—1 + uy, 9)

trong d6 u; 13 nhiéu tring.
@ M6 hinh AR(p) c6 dang

Ve = Bo + Brye—1 + BoYe—o + -+ BoYe—p + U, (10)

trong d6 u; 13 nhiéu tring.
@ Xéc dinh d6 tré p dua vao chi sb PAC, tiic 13 chi sb PAC khac 0
mdt cich cé y nghia thong ké dén bac p.
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2.5 Cac md hinh tu hdi quy

Gian db tu tuong quan cia dit liéu Y, dif liéu 1:

Date: 0743119 Time: 18:22
Sample: 175
Included observations: 75

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.528 -0.528 21.796 0.000
0.282 0.003 28.068 0.000
-0.038 0155 28.186 0.000
0.008 0.065 28191 0.000
. . 29908 0.000
-0.137 0.002 31.488 0.000
0.147 0.026 33316 0.000
-0.036 0.060 33.428 0.000
0.068 0.084 33.831 0.000
-0.150 -0.184 35841 0.000
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Hé sb tuong quan riéng phan c6 y nghia thbng k&, thich hop
véi md hinh AR(1).
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2.5 Cac md hinh tu hdi quy

Dependent Variable: Y

Method: Least Squares

Date: 07/3119 Time: 18:27

Sample (adjusted). 2 75

Included observations: 74 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 115.2651 7HTO277 1522601 0.0000

Yi{-1) -0 528921 0.093905 -5.347738 0.0000

R-squared 0.284282 Mean dependentvar 75.44585

Adjusted R-squared 0274342 3.D. dependentvar 13.79636

S.E. ofregression 11.75251  Akaike info criterion 7792666

Sum squared resid 9944 745 Schwarz criterion 7.854938

Log likelihood -286.3286 Hannan-Qwinn criter. 7817507

F-statistic 28.59830 Durbin-Watson stat 1.9909346
Prob(F-statistic) 0.000001
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2.5 Cac md hinh tu hdi quy

e M5 hinh tu hdi quy uéc luong dugc

A

Y = 115.265084759 — 0.528920529915 * Y (—1)

e Du bdo cho cac gia tri trong tuong lai, danh gi sai sb du bao

Forecast: YF

Actual: Y

Forecast sample: 1 75

Adjusted sample: 2 75

Included observations: 74

Root Mean Squared Error  13.65862

Mean Absolute Error 10.47346

Mean Abs. Percent Error 15.94804

Theil Inequality Coefficient 0.089771
Bias Proportion 0.000001
Variance Proportion 0.849667
Covariance Proportion  0.150332

Theil U2 Coefficient 0.447975

Symmetric MAPE 14.31625

25/45



2.5 Cac md hinh tu hdi quy

So séanh cidc mé hinh dua vio sai sb dy bio.
Gid sit md hinh du bdo theo AR(2)

Dependent Variable: ¥

Method: Least Squares

Date: 07/31M19 Time: 18:36

Sample (adjusted). 375

Included observations: 73 after adjustments

Variable Coefficient Std. Error t-Statistic Prab.

C 114.8633 15.99345 7.1818495 0.0000

Yi-1) -0.528742 0120010  -4.405812 0.0000

Y(-2) 0.005643 0121478 0.045452 0.9631

R-sguared 0283166 Mean dependentvar T75.36986

Adjusted R-squared 0.262685 S.D. dependentwvar 13.87620

S.E. ofregression 11.91508 Akaike info criterion T7.833714

Sum squared resid 9937 840 Schwarz criterion 7827843

Log likelihood -282.9306 Hannan-Quinn criter. 7871226

F-statistic 13.82580 Durbin-Watson stat 1.993900
Prob(F-statistic) 0.000009
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2.5 Cac md hinh tu hdi quy

Sai s6 md hinh du béo theo AR(2)

Formcast: ¥ F

Actual: ¥

For sca=i sample: 1 75

Al usted sample: 375

I uderd abser vation=: 733

Fioot Mesan Squared Error 1375470

s Abrclute Error 1059118
Musan A, Peroord Error 1614147
Tl Inecpuality Coeficient CLOS0EHT
Bz Proparion 0000002
Warianos Proparion 0843315
Cowarianos Proparfion 0056683
Thesl U2 ol 0428127
Symmestric MAFE 1488104

Lua chon md hinh nao trong hai md hinh AR(1) hay AR(2)? Tai sao?
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2.6 M6 hinh trung binh di déng

o M& hinh MA(1) c6 dang

Ye=p+ U+ 0101, (11)
trong dé
I I3 gid tri trung binh cta qua trinh,
Ut 13 nhiéu ng§u nhién, nhidu tréng,
0, 13 hé s& udc luong,

u—1 lasaishé giai doan t-1.
\% nghia ctia md hinh trung binh di déng la: dit liéu y; phu thudc vao
gia tri sai sO hién tai va sai sO qua kh.
e Mb hinh MA(q) c6 dang
Ye=p+u+ 011+ +0qu_g (12)

e Xac dinh chi sb q dua vio chi sb AC, tirc 13 AC khic 0 mét cich c6
y nghta théng ké dén bac q va bang 0 ngay sau db tré q.
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2.6 M6 hinh trung binh di déng

Xem lai gian dé tu tuong quan

Date: 07/3119 Time: 18:22
Sample: 175
Included observations: 75

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.528 -0.528 21.796 0.000
0.282 0.003 28068 0.000
-0.038 0155 28.186 0.000
0.008 0.065 28191 0.000
0.144 0189 29.908 0.000
-0.137 0.002 31.488 0.000
0.147 0,026 33.316 0.000
-0.036 0060 33.428 0.000
0.068 0.084 33.831 0.000
-0.150 -0.184 35.841 0.000

|
=

iy
[==T =R = RS RV L ey

Hinh: Gian dd tu tuong quan cla dit lidu Y, dif lidu 2

Hai hé sb tu tuong quan AC; va AC, khac 0 mét cich cé y nghia théng
ké&. Tuy nhién, chua biét md hinh nao phu hgp hon nén thuc hién c3 hai

réi so sanh.
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2.6 M6 hinh trung binh di déng

Dependent Variable: ¥

Method: ARMA Maximum Likelihood (BFGS)

Date: 07/3119 Time: 1216

Sample: 175

Included observations: 75

Convergence achieved after 3 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error -Statistic Prob.
C 75.26704 0.880540 85.47824 0.0000
MA(1) -0.398056 0121617 -3.273027 0.0016
SIGMAST 145.5064 21.19026 7.008240 0.0000
R-squared 0.211759 Mean dependent var 75.24000
Adjusted R-squared 0.189864 S.D. dependentvar 13.81841
3.E. of regression 12.43761  Akaike info criterion 7.920805
Sum squared resid 1113798 Schwarz criterion 8.013505
Log likelihood -294.0302 Hannan-Quinn criter. 7.957819
F-statistic 9671335 Durbin-Watson stat 2.248641
Prob{F-statistic) 0.000190
Inverted MA Roots A0

Hinh: M& hinh MA(1) di liéu 2
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2.6 M6 hinh trung binh di déng

Dependent Variable: Y

Method: ARMA Maximum Likelincod (BFGS)

Date: 07/3119 Time: 19:18

Sample: 175

Included observations: 75

Convergence achieved after 4 iterations

Coefficient covariance computed using outer product of gradients

Wariable Coeflicient Std. Error t-Statistic Prob.
C 75.40641 1.056355 71.38357 0.0000
MA(1) -0.558493 0120344  -4.640814 0.0000
MA(2) 0.346635 0.128009 2707894 0.0085
SIGMASQ 130.4989 19.73577 6.612304 0.0000
R-squared 0.307339 Mean dependentvar 75.24000
Adjusted R-squared 0.278072 S.D. dependentvar 13.81841
3.E. of regression 11.74100 Akaike info criterion 7.821839
Sum squared resid 9787 421 Schwarz criterion 7.945438
Log likelihood -289.3190 Hannan-Cuinn criter. 7871191
F-statistic 1050109 Durbin-Watson stat 1.957453
Prob(F-statistic) 0.000008
Inverted MA Roots 28+.52i 28-52i

Hinh: M& hinh MA(2) dit liéu 2
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2.6 M6 hinh trung binh di déng

Sai s6 du bao giita hai mé hinh: X4

Forecast: YF
Actual: Y
Forecast sample: 1 75
Included observations: 75
Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion
Theil U2 Coefficient
Symmetric MAPE

Sai sb MA(1)

13.72600
10.67644
16.23582
0.090452
0.000004
0.999968
0.000028
0.448711
14.61141

p xi giifa c4c sai sb.
Forecast: YF
Actual: Y
Forecast sample: 1 75
Included observations: 75
Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion
Theil U2 Coefficient
Symmetric MAPE

Sai s6 MA(2)

13.72698
10.67458
16.26341
0.090376
0.000147

NA

NA
0.447448
14.60819
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2.7 M6 hinh ARMA

o Mb hinh ARMA(p, q) 13 két hgp clia mé hinh AR(p) va MA(q), c6
dang

p q
Ye=mo+ > myei+u+ Y O (13)
i-1 j=1

e M5 hinh ARMA(p, q) thich hgp cho cac chudi dimng.
@ Xac dinh cic d6 tré p dua vao PAC va q dua vao AC.
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2.8 M6 hinh ARIMA

@ M&é hinh ARJMA ap dung cho cac chudi khéng dirng, nhung sai
phan 13 chudi ding.

o Sai phan bic 1 13 chudi dirng, tic 13 /(1). M& hinh ARIMA(p, 1, q)

o Sai phan bic d 13 chudi dimng, tic 13 /(d). M& hinhARIMA(p, d, q).
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2.8 M6 hinh ARIMA

Quy trinh lva chon mé hinh ARIMA(p, d, q):

Théng ké mb t3 dé kiém tra dif liéu c6 gia tri dot bién hay khéng?
Kiém tra dit liéu c6 dung hay khénlg (dua vao gian dc? tu tuong quan
hoac kiém dinh nghiém don vi). Néu khélng dung, kiém tra tl’nNh
dirng cua sai phép bac 1, bac 2,... cho dén khi chon dugc chudi
dirng, gid st chudi dirng & sai phan bac p

Lua chon AR(p) va MA(q)

Lua chon md hinh dua vdo cic chi sb AIC, BIC, R?, céc sai sb du
bao.

Phan tich do thi phan du

Uéc lugng mé hinh dudc chon, du bio céc gid tri trong tucng lai
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2.8 M6 hinh ARIMA

GDP

110

100

80 —
80 —

o |

60

Hinh: D thi hép ria box plot cha dif liéu 3

Khéng c6 gia tri dot bién
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2.8 M6 hinh ARIMA

20
Series: GDP
5 — Sample 188003 159802
Observations 72
=9 Mean 87.84167
lMedian 50.20000
LR Maximum 108.6000
Minimum §5.40000
4. Std. Dew. 11.45017
Skewness -D.075E11
. Kurtosis 1.938295
I ?!:n 75 a0 a5 I a0 9'5 100 1_!;5 I 11|:|
Jarque-Bers 2.450824
Probability 0.178118

Hinh: Kiém tra phan phéi chuin caa dif lidu 3

Dit lidu x4p xi phan phdi chuin
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2.8 M6 hinh ARIMA

GDP
Mean 87.84167
Median 90.90000
Maximum 108.6000
Minimum 69.40000
Std. Dev. 11.45017
Skewness -0.075811
Kurtosis 1.938295
Jarque-Bera 3450624
Praobability 0178118
Sum 6324.600
Sum 3q. Dev. 9308.555
Observations 72

Hinh: Cac dic trung théng ké clia dit lidu 3
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2.8 M6 hinh ARIMA

Date: 07/3119 Time: 20:23
Sample: 198003 199802
Included ocbservations: 72

Autocarrelation Partial Correlation AC PAC Q-Stat Prob

0.958 0958 68932 0.000
0813 -0.067 13239 0.000
0.865 -0.050 190.23 0.000
0817 -0.030 24257 0.000
0770 -0.013 28973 0.000
0723 -0.032 331.88 0.000
0675 -0.024 369.26 0.000
0.629 -0.022 40215 0.000
0.582 -0.030 43077 0.000
0.534 -0.035 45531 0.000
0.490 0009 47631 0.000
0.446 -0.033 49400 0.000

i
i

D00~ N £ L M) =

Y
— O

LN

&
[

Hinh: Gian dd tu tuong quan cla dit liéu 3

Chudi khéng dimng
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2.8 M6 hinh ARIMA

Date: 07/3119 Time: 20025
Sample: 198003 199802
Included observations: 71

Autocorrelation Partial Correlation AC PAZ  (Q-Stat  Prob

1 0477 0477 16.876 0.000
2 0244 0020 21333 0.000
3 0323 0259 29300 0.000
4 0299 0.070 36.227 0.000
5 0214 0032 39828 0000
G
7
8

TOREE]|

0215 0067 43531 0.000
0.046 -0.201 43704 0.000
-0.102 -0171 44567 0.000
9 -0.068 -0.052 44953 0.000
10 -0.023 0.017 44997 0.000
11 -0.141 -0.094 46707 0.000
12 -0.278 -0.173 53.485 0.000

=

|
|

|
=
T
|

|

|

|

[ |

[
|
'O
O

O
=

Hinh: Gian dd tu tuong quan cla sai phan bac 1 dif liéu 3

Chudi ding?
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2.8 M6 hinh ARIMA

Mb hinh uéc lugng ARIMA(L,1,1)

Dependent Variable: D(GDP,1)

Method: ARMA Maximum Likelihood (BFGS)

Date: 07/31M19 Time: 20:34

Sample: 195004 199802

Included observations: 71

Convergence achieved after 15 iterations

Coefficient covariance computed using outer product of gradients

Variable Coeflicient Std. Error t-Statistic Frob.
c 0.495551 0.151853 3263351 0.0017
AR(1) 0.802580 0.136079 5.897892 0.0000
MA(1) -0.426784 0210255  -2.029836 0.0463
SIGMASQ 0229293 0.034114 6.721380 0.0000
R-zquared 0.259497 Mean dependentvar 0.536620
Adjusted R-squared 0226341 5.D. dependentvar 0.560418
S.E. of regression 0492932 Akaike info criterion 1.483369
Sum squared resid 16.27979 Schwarz criterion 1.610844
Log likelihood -48.65961 Hannan-Quinn criter. 1.534062
F-statistic 7.826363 Durbin-Watson stat 1.858666
Prob(F-statistic) 0.000149
Inverted AR Roots .80
Inverted MA Roots 43
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2.8 M6 hinh ARIMA

Mb hinh uéc luogng ARIMA(L,1,2)

Dependent Variable: D{GDP, 1)

Method: ARMA Maximum Likelihood (BFGS)

Date: 07/31M19 Time: 20042

Sample: 198004 199802

Included observations: 71

Convergence achieved after 11 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefiicient Std. Error t-Statistic Frob.
c 0.500856 0.155159 3228022 0.0019
AR(1) 0.843984 0.202844 4160758 0.0001
MA{1) -0.318512 0.239155  -1.331822 0.1875
MA(2) -0.216321 0223581  -0.967532 0.3368
SIGMASQ 0221913 0.036528 6.075213 0.0000
R-zquared 0.283329 Mean dependentvar 0.536620
Adjusted R-squared 0239895 5.0, dependentvar 0.560418
S.E. of regression 0.488595 Akaike info criterion 1.479208
Sum squared resid 15.75585 Schwarz criterion 1.638552
Log likelihood -47.51190 Hannan-Quinn criter. 1.542574
F-statistic 6.523130 Durbin-Watson stat 2064177
Prob(F-statistic) 0.000174
Inverted AR Roots .84
Inverted MA Roots .65 -33
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2.8 M6 hinh ARIMA

Date: 07/3119 Time: 20:44
Sample: 198003 199802
Included observations: 70

Autocorrelation Partial Correlation AC PAC Q-3tat Prob

= -0.269 -0.269 52884 0.021
-0.300 -0.402 11.875 0.003
0.164 -0.073 14.010 0.003
-0.007 -0.115 14.013 0.007
-0.078 -0.090 14.486 0.013
0.214 0177 18.092 0.006
-0.053 0070 18320 0.0M1
-0.184 -0.056 21.087 0.007
0.066 -0.059 21.446 0.011
0.080 -0.014 21.880 0.015
0.058 0137 22264 0.022
12 -0167 -0.136 24674 0.016
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Hinh: Gian dd tu tuong quan cla sai phan bac 2 dif liéu 3

Chudi dirng?
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2.8 M6 hinh ARIMA

Mb hinh uéc lugng ARIMA(1,2,1)

Dependent Variable: D(GDP,2)

Method: ARMA Maximum Likelihood (BFGS)

Date: 07/31M19 Time: 20:46

Sample: 1951Q11 199802

Included observations: 70

Convergence achieved after 10 iterations

Coefficient covariance computed using outer product of gradients

Variable Coeflicient Std. Error t-Statistic Frob.
c 0.013060 0.023168 0.563691"  0.5749
AR(1) 0212639 0.236204 0.900233 0.3713
MA(1) -0.720850 0164440  -4.383661 0.0000
SIGMASQ 0.239547 0.036347 §.590544 0.0000
R-zquared 0207766 Mean dependentvar 0.018571
Adjusted R-squared 0171755 5.0. dependentvar 0.553852
S.E. of regression 0.504048 Akaike info criterion 1.529540
Sum squared resid 16.76831 Schwarz criterion 1.658025
Log likelihood -49.53388 Hannan-Quinn criter. 1.580576
F-statistic 5.769577 Durbin-Watson stat 1.900676
Prob(F-statistic) 0.001445
Inverted AR Roots 21
Inverted MA Roots T2
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2.8 M6 hinh ARIMA

Mb hinh uéc lugng ARIMA(L,2,2)

Dependent Variable: D(GDP,2)

Method: ARMA Maximum Likelinood (BFGS)

Date: 07/3119 Time: 20:47

Sample: 1981Q1 199802

Included observations: 70

Convergence achieved after 13 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Frob.
c 0.013561 0.024155 0.5614068° 0.5765
AR(1) -0.354899 0.450698  -0.787443 0.4339
MA{1) -0.077035 0.3930458  -0.193531 0.8471
MA(Z) -0.423535 0.231449  -1.520028 0.0718
SIGMASQ 0.230208 0.036706 6271619 0.0000
R-zquared 0.238654 Mean dependentvar 0.018571
Adjusted R-squared 0191802 5.0. dependentvar 0.553852
S.E. of regression 0497912 Akaike info criterion 1.519037
Sum squared resid 16.11454  Schwarz criterion 1.679644
Log likelihood -48.16629 Hannan-Quinn criter. 1.582832
F-statistic 5.093782 Durbin-Watson stat 2.007078
Prob(F-statistic) 0.001241
Inverted AR Roots -35
Inverted MA Roots .69 -.61
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MO HINH HOA PHUONG SAI:
CAC MO HINH ARCH
VA GARCH




NOI DUNG CHINH

. MO HINH ARCH
1. M6 hinh ARCH(m)

2. Cac dac tinh cua ARCH
3. Kiém dinh ARCH

4. Udc lwong ARCH trong Eviews

I1. MO HINH GARCH
1. M6 hinh GARCH(r,m)

2. Uébc lwong GARCH trong Eviews
3. Du bao v41 mo hinh GARCH

I11. CAC DANG MO HINH
GARCH KHAC

1. M0 hinh GARCH-M
2. Mo hinh TGARCH
3. M0 hinh EGARCH



Y twéng chinh: cac md hinh cau tric tuyén tinh (va chudi thoi gian) khong
thé giai thich mot so dic diém quan trong cho nhiéu dir liéu tai chinh,
chang han:

- 6 nhon vuot chuan (leptokurtosis)

- bién dong phan cum hay bién dong gop

- hiéu Ung don bay
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CAC LOAI MO HINH PHI TUYEN

3 Mo hinh tuyén tinh 13 mdt mo hinh hitu ich. Nhiéu moi quan hé rd rang
[a phi tuyén tinh c6 thé dugc thuc hién tuyén tinh bang mot phép bién
doi thich hop. Mit khac, rat c6 thé nhiéu moi quan hé trong tai chinh vé
ban chat 1 phi tuyén tinh.

0 C6 nhiéu loai md hinh phi tuyén tinh, vi du:

v ARCH / GARCH
v chuyén d6i mé hinh
v/ 'm0 hinh song tuyén



KIEM PINH TINH PHI TUYEN

O Cac cong cu “truyén thong” ciia phan tich chudi thoi gian (acf’s, phan
tich quang phd) co thé khong tim thay bang chirng cho thay ching ta co
thé sir dung md hinh tuyén tinh, nhung dit liéu cé thé van khong doc
1ap.

A Cac phép thir Portmanteau cho su phu thudc phi tuyén tinh da dugc phat
trién. Pon gian nhat 1a kiém tra RESET Ramsey, c6 dang:

O, = o+ BY; + Bo¥i+-t Bya9 +V,

0 Mot mo hinh phi tuyén tinh cu thé da to ra rat hitu ich trong tai chinh 1a
mo hinh ARCH cua Engle (1982).




0 La mot mo hinh khong gia dinh rang phuong sai 1a khong doi.
- Nhic lai dinh nghia vé phuong sai cua u;;

gf = Var(ut| ut_, ut_,,...) = E[(ut—E(ut))z‘ ut_,, ut_,,...]

- Chiing t6i thuong gia dinh rang E(u,) = 0

gf = Var(u, | ut_ |, ut_,,...) = E[utz‘ ut_,, ut_,,...].

- Gi4 tri hién tai ciia phuong sai c6 thé phu thudc vao diéu gi?

> Binh phuong cta sai so ngau nhién trudc do.
- Piéu nay dan dén mo hinh phuong sai ¢ dicu kién tu hoi quy theo
phuong sai cta cac sai so:

10




MO HINH ARCH(1)
Y= B, + B, X+ u (1)
Uy ~ N(O, ht)

hy =70 + 7101 (2)




MO HINH ARCH(2)

Yt: Bl =+ BQXt_I_ut (l)

u; ~ N(O, hy)

2 2
hy=vy+vui_; +72u{_ (3)




MO HINH ARCH(3)
Yi=P, + P, X u (1)
Ut ~ N(O, ht)

2 2 2
hy =y +7u 70t 730 (4)




MO HINH ARCH(q)
Y= P, + B, Xi tu (1)
Ut ~ N(O, ht)

he =7, + Zv,th ; (5)

]_




HIEU UNG ARCH
" Cacbudckiémdinh:
« Uéc luong phuong trinh
Yi = B1 + B2X: + u;

e Udc luong PT hoi quy phu:
0t2 =)o T 7/10’(2—1 T Vzatz—z Tt 7/q0t2—q +V
« Kiém dinh gia thiét:
, Hory1 =72 = =v4=0 ,
* N=¢u gia tr1 cua thong k€ ki€ém dinh 16n hon gia tr1 td1 han tir phan phoi
x? thi bac bo gia thuyét khong.
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UOC LUQNG MO HINH ARCH TREN EVIEWS

Dependent Variable: R FTSE
Methad: Least Squares

Variahle Coefficient  Std. Error  t-Statistic  Prob,

C 0.000391  0.000157  L977977 - 0.0480
MA(L 0.076201  0.019530  3.901850  0.0001

16




Heteroskedasticity Test: ARCH

UOC LUQNG MO HINH ARCH TREN EVIEWS

F-statistic 27.67792  Prob. F{9,2591} 0.0000
Ohs*R-squared 228.1301  Prob. Chi-Square(9) 0.0000
Test Equation:
Dependent Variable: RESIDA2
Variable Coefficient Std. Error t-Statistic Prob.
C 3.75E-05 4.65E-06 8.056923 0.0000
RESIDA2(-1) 0.055739 0019646 2.837183 0.0046
RESID™2(-2) 0.114974 0.019630 5.857083 0.0000
RESID™2(-3) 0.089364 0.019714 4.533035 0.0000
RESID™2(-4) 0.049999 0.019741 2532781 0.0114
RESIDAZ(-5) 0.0593891 0019730 3.035540 0.0024
RESID™2(-6) 0.072879 0.019741 3.691814 0.0002
RESID™2{-7) 0068193 0.019714 3.459036 00006
RESID~2(-8) 0.0690049 0.019630 3.515521 0.0004
RESIDA2(-9) -0.005920 0.019646 -0.301315 0.7632
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UOC LUQNG MO HINH ARCH TREN EVIEWS

Equation Estimation

Specification | Qptions

Equation specification

Dependent wariable followed by lisk ofF regressors inchading ARM&
and POL kerms, OR an explicit equation like ¥=ci(1)4-c{21x,

t_Ftze cmall) -

Estimation setkings

Method: ELS - Least Squares (MNLS and ARMA) "'J

LS - Leask sguares (ML and ARMA)
Sample: 155 . Twio-Stage Leask Squares (TSKLS and ARMA)
GMM - Generalized Method of Moments

BIMNARY - Binary Choice (Logit, Probit, Extreme YWalue) |
CRODERED - Crdered Choice
CEMSORED - Censored or Truncated Data (including Tobit) —
COUMT - Inkeger Count Daka

QREG - Quantile Regression (including LaD)
STEPLS - Skepwise Least Squares 18




UOC LUQNG MO HINH ARCH TREN EVIEWS

Equation Estimation

Specification | options

Mean equation
Dependent Followeed by regressaors and ARMA terms OR explicit equation:
& ARCH-M;

t_Ftse cmall)
:

Yariance and distribution specification

Yariance regressors)

Model: | GARCH{TARCH -| |
-
Order:
BRCH: & Threshold order; O -
GARCH: Error distribution:
Restricktions: |NEII'IE! 'Fl |Nu:urrnal (Gaussian) *

Eztimation settings

Method: I.ﬂ.FlCH - duktoregressive Conditional Heteroskedasticity TI

3

Sample: 10171990 12/31/1999

o] ] | Cancel
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UOC LUQNG MO HINH ARCH TREN EVIEWS

Dependent Variable: R_FTSE
Method: ML - ARCH (Marquardt) - Nermal distribution

Variable Coefficient Stdd. Error z-Statistic Prob,
C 0.000417 0.000170 2456252 0.0140
AL 0.066952 0.019847 3.373363 0.0007

Variance Equation

C 3.06E-05 2.56E-06 11.97575 0.0000
RESID{-1)~2 0.065055 0.015140 4.296937 0.0000
RESID{-2)"2 0.116200 0.024305 4.78094% 0.0000
RESID{-3)"2 0.085761 0.024612 3.484436 0.0005
RESID(-4)72 0.061597 0.020989 2.9347238 0.0033
RESID(-5)"2 0.062416 0.022804 2.737010 0.0062
RESID(-6)"2 0.098934 0.023552 4.200706 0.0000
RESID{-7}/2 0.0926306 0.022029 4.205111 0.0000
RESID{-8)"2 0.078562 0.025099 3.130117 0.0017
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UOC LUQNG MO HINH ARCH TREN EVIEWS

Bl Eviews - [Equation: UNTITLED
1 File Edit oObject View Proc ¢Quick Options Window Help

Migw

[Pr::uc][r::ll:lject] [Print][Name][Freeze] [Estimate][Fnrecast][Stats][F:esids]

Le
MV]e
Da
Sar
Inc
Cat
14
Pre

GA

Workfile: ARCH: :Archb]

dpecify/Estimate. ..
Forecast...

Make Residual Series...

Make Eegressor Group

Make GAECH Varilance Seriles...
Make Gradient Group

Make Derilvatlve Group

Update Coefs from Equatilon ESID|

-3)A2 + C(7)*RESID(-4)"2 + C(8)*RESID(-5)*2 + C(9)*RESID{-6)"2 +
C{10)*RESID(-7)42 + C(11)*RESID(-8)*2

Variable Coefficient Std. Error  z-Statistic Prob.
C 0.000417 0.000170 2456252 0.0140
MA(L] 0066952 0.019847 3.373363 0.0007
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UOC LUQONG MO HINH ARCH TREN EVIEWS

.0007 -

.0006 -

.0005

.0004

.0003

.0002 ~
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|
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.0000 -
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90 91 92 93 94 95 96 97 98 99

— ARCH1 — ARCHS
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VAN PE CUA MO HINH ARCH

v' Lam thé nao dé xac dinh g°?
v' Gié tri ctia q co thé rat lon
v' C4c rang budc vé tinh khong &m cé thé bi vi pham.
> Khi uéc lugng mot mo hinh ARCH, ching ta yéu cau «; >0 V
i=1,2,...,q (vi phuong sai khong thé am)

> Mot phan mo rong tu nhién ctia mo hinh ARCH (q) ¢0 thé gilp giai
quyéet dugce cac van dé nay la moé hinh GARCH.

23



Ma hinh GARCH(p,q) ¢6 dang:

Y=, + B, X+ w (1)

us ~ N(O, hy)

p q
he =79+ Zoihy j +2 L. (0)

1=1 =1

24




Mé hinh GARCH(1,1) ¢0 dang:

he = Yo + 61he_1 +y1ufq (7)

Luu V: M0 hinh GARCH(1,1) ~ARCH()

25




UOC LUQNG GARCH TREN EVIEWS

L

Equation Estimation

Specification | options

Mean equation
Dependent Followed by regressors and ARMA kerms OR. explicit equation:
tr_Ftse cmall) a ARCH-M:
= | Mone -
YWariance and distribution specification
Yariance regressors:
Model: | GARCH{TARTH - |
F
Order:
ARCH: 1 Threshold order: O -
GARCH: 1 Error diskribution:
R estrictions: ||"-.|I:II'|E - | |I"-.I|:|rmal (Gaussian) -
Estimation settings
Method: |.CI.FLCH - Autoregressive Conditional Hekeroskedasticity -
Sample: 1011990 12)31/1999 I
F QK ] |_ Cancel
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UOC LUQNG GARCH TREN EVIEWS

Dependent Variable: B_FTSE
Method: ML - ARCH {Marquardt) - Normal distribution

Variable Coefficient Std. Error  z-Statistic Prob,
C 0.,000462 0000168 2.739384 0.0062
MA(1) 0.063415  0.020638  3.072714 0.0021 GARCH (1,1)

Variance Equation

C 8.16E-07 2A41E-07  3.389026  0.0007
RESID{-1)172 0.050854  0.006645  7.622717  0.0000
GARCH(-1] 0.940529  0.007946  118.3667  0.0000

27




Dependent Variable: R_FTSE
Method: ML - ARCH (Marguardt) - Normal distribution

UOC LUQNG GARCH TREN EVIEWS

Variable Coefficient Std. Error z-5tatistic Prob,
C 0.000462 0.000168 2. 745300 0.0060
MAIL) 0.063500 0.020806 3.052002 0.0023
Variance Equation

C 1.29e-07 2.90E-07 2.510892 0,01 20
HESIDI{—H-"‘E 0.044289 0013277 3.335710 0.0009
GARCH(-1) 1.087115 0.270641 4.053772 0.0001
GARCH(-2) -0.149297 0.255988  -0.583219 0.5597

GARCH (2,1)

28



Dependent Variable: R_FTSE
Method: ML - ARCH (Marquardt) - Moermal distribution

UOC LUQNG GARCH TREN EVIEWS

Variahle Coefficient Stel. Error z-Statistic Prob.
- 0.000462 0.000168 2. 746797 0.0060
MAIL) 0.064548 0.020455 3.155626 0.0016
Variance Equation

. 1.29E-06 6.68E-07 1.927118 0.0540
FEESIDI[-l}I-’LE 0.030517 0.012084 2.525383 0.0116
RESID{-2)"2 0.046684 0.032983 1.415405% 0.1569
GARCHI(-1] 0.497224 0.643411 0772793 0.4396
GAHEH{—E) 0.411593 0604061 0.681377 0.4956

GARCH (2, 2)

29
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Mé hinh GARCH-M ¢6 dang:

Yie= B, + B, Xt + 6h + u (8)
Ut — N(O,, ht)

P q 5
hi=7vo+ Xoihe i+ X vjur. (D)

1=1 1=1

31




Mé hinh GARCH-M ¢6 dang:

Yi=B, + B, Xe +0./h; +u (10)
Ut ~ N(O,, ht)

P q -
hy=v9+ Z8iht_j +X yjur_ : (9)

1=1 1=1

32




Mé hinh GARCH-M ¢6 dang:

Dependent Variable: R_FTSE
Method: ML - ARCH (Marquardt) - Normal distribution

Variable Coefficient Std. Error z-Statistic Prob.
GARCH 4.989412 4.217284 1.183086 0.2368
C 0.000134 0.000324 0.414174 0.6787
MAIL] 0062052 0020658 3.003753 0.0027

Variance Equation

C 8.52E-07 2.51E-07 3.390526 0.0007
RESID(-1)"2 0.051904 0.006794 7.639692 0.0000
GARCH(-1} 0.938877 0.008181 114.7561 0.0000

&8




Mé hinh T-GARCH ¢0 dang:

Mot mo hinh bién dong khac thuong duoc sir dung dé xtr 1y cac hiéu
tng don bay 1a moé hinh TGARCH:

m S
hy =y + z Oihe_j + Z(Vi + w;Ne_p) up_;
=1 i=1

Trong do, N;_; la mot chi bao cho tiéu cuc, voi:
W 1, neuu;_; < 0, (bad new)
=t 710, néu u,_; = 0 (good new)
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Uéce lwong md hinh T-GARCH trén Eviews:

=

Equation Estimation

Specification | Opkions |

Mean equation

r_Fkse c mail)

Yariance and diskribution specification

Wariance regressars;

Dependent Folloved by regressors and ARMA terms OF. explicit equation:

F

w

ARCH-M:

Yariance -

Mone
Skd, Des,

Logar)

Model: | GARCHITARCH -
order:
ARCH: 1 Threshold order; 1
@ARCH: 1 Error distribukion:
Festrictions: [NDI‘IE: - ] [NEIFITIEII {iZaussian) -

Eskimation settings

Method: [.EI.RCH - fAutoregressive Conditional Hekeroskedasticity

Sample: 10171990 120511999

|13

ik

] [ Cancel

&l5)



Uéce lwong md hinh T-GARCH trén Eviews:

Dependent Variable: R_FTSE
Method: ML - ARCH (Marquardt) - Normal distribution

Variable Coefficient  Std. Error  z-Statistic  Prob.
C 0,000338 0000168 2011110  0.0443
AL} 0.058817  0.020581 2.857874  0.0043

Variance Equation

C 6.42E-07  LT74E-O7 0 3.690975  0.0002
RESID(-1)*2 0.014042  0.006502 2159535  0.0308
RESID{-L}A2*(RESID(-1)<0)  0.050465  0.009140 5521574 0.0000
GARCHI-1) 0.954002  0.000293  151.5984  0.0000
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Mo hinh PARCH ¢ dang:

Taylor (1986) va Schwert (1989) da gi61 thigu mo hinh GARCH do 1éch
chuan, trong d6 @6 1éch chuan dugc mé hinh hoéa cht khong phai 1a
phuong sai.

M0 hinh nady, cting vi mot s6 md hinh khac, duoc khai quat trong Ding
et al . (1993) véi thong so ki thuat Power ARCH.

Trong mo hinh Power ARCH, tham s6 cong suat & ctia do 1éch chuan co
thé dugc udc tinh thay vi ap dat va cac tham so y tiy chon duoc thém

vao dé nam bat Su bat doi xung theo thu tu r:
q

O? = -+ Z 610?—J+ Z (X!(lég_,l —Vi€t-i)

j=1 $ = ]

o
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Uéce lwong md hinh PARCH trén Eviews:

Equation Estimation

Specification | options

Mean equation
Cependent Followed by regressors and ARMA terms SR explicit equation:
t_Fkse cmarll) - ARCH-M:
=  |Maone -
Yariance and distribution specification
Yariance regressors:
Model: | PARCH -
quif postwar ¥_stockl v skockz -
Crder: r_stock3
AGRCH: 1 Aswrnmetric order: 1 -
GARCH: 1 Errar distribution:
|| Fix power parameter: | 1 |r'-.I|:|rn'|aI (Gaussian) -
Estimnation settings
Method: |.ﬁ.FUCH - Autoregressive Conditional Heteroskedasticits: -
Sarmple: 10171990 12)31)1999 i
[ (o] 4 ] [ Cancel
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Uéc lwong md hinh PARCH trén Eviews:

Dependent Variable: R_FTSE
Method: ML - ARCH (Marquardt) - Normal distribution

Variable Coefficient Std. Error  z-Statistic Prob.
. 0.000342 0.000170 2011811 0.0442
MAL] 0058181 0.020602 2.824015 Q.ao47

Variance Equation

C 2.59E-07 1.96E-07 4,373687 0.0000
RESIDI[—l]I-"E 007223 0005782 1.249331 02115
RESID(-1)*2*(RESID{-1})<0})  0.054591 0.009192 L. 938690 0.0000
: GARCH(-1] 0.957739 0.005479 174.8106 0.0000
GLILF LBL26E-O7 2.50E-07 2099688 0.0358
FOSTWAR 1.01E-O7 1.37E-07 -0.736596 04614
R_STOCK] 9. 26E-05% 4.34E-05% 2130817 0.0331
R_STOCKZ -0.000111 4,39E-05% 2524181 0.0116
R STOCKS -1.99E-05% 3.97E-05 -0.500656 0.6166

S



> Puoc dé xuat boi
boi.

- Uu diém cia mo

- Vi chiing ta md hinh hoa log(c?), nén ngay ca khi cac tham so 1a am, o;

cling s¢ duong.

U,_ ‘ut—l ‘ 2
|Og(0't2) = a)+,8|0g(0't_12) +ty——" +a —\/:
\/O-t—lz _\/O-t—lz ﬂ_

MO HINH EGARCH CO DANG:

Nelson (1991). Phuong trinh phuong sai dugc cho

hinh
2

- Chung ta co thé tinh dén hi€u irng don bay: néu mo1 quan h¢ gitra

bién dOong va 1¢1 nl

huan la am, y, s€ am.
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m Muc dich

> Dé xem xét hiéu suat du bao ngoal mau cua MO hinh GARCH va
EGARCH trong du bao su bién dong cta chi s6 ching khoan.

> Blen dong duoc dung dé am chi cho ky vong cua thi truong vé muc do
bién dong “trung binh” ciia mot quyén chon:

m Dir licu

> Gia déng cira hang tuan (Tir thit T dén Thir Tu va tir thir Sau den Thi
Sau) cho tuy chon Chi s6 S & P100 va gia co ban tir ngay 11 thang 3
nam 1983 dén 31 thang 12 nam 1989.




M6 hinh
m MO hinh co ban
Cho phuong trinh trung binh c6 diéu kién:

Rue = Rer = Ao + A/ +U, (1)
Va cho phuong trinh phuong sai: h. =a, +a,u’, + Bh_, (2)

1/2
hode In(h ) =t + 4, n(h )+, (9| 22 —[3] ) 3
t-1 t-1

vOl1
Ry - 101 nhuén trén danh myc thi truong; R lal suat phi rai ro



MO0 hinh
m Thém gia tri do tré cta tham so bién ddng vao phuong trinh (2) va (3).
Khi d9, (2) tré thanh:

4
- h =ag+aul, + ph, + 80, (4)
va (3) tr¢ thanh

In(h, ) =, + B, In(h;) +

u u 2 1/2
Ly g e —H y+5In(62,) (5)
ht—l ht—l

m Tién hanh kiém dinh H,: 6 = 0 trong (4) hoic (5).
- Ngoai ra, kiém dinh Hy: @; = 0 va 8, = 0 trong (4),
m>vaH;: o =0vag =0vadf=0vay=0trong (5).



MO hinh

Rut — Ree = 4 + A44/h, +U, (8.78)
hy =, + alutz—l + ph (8.79)
h =a, + alutz—l +ph, + 503—1 (8.81)
h' =a, +do, (8.81)

Equation for Ao h x10™ o B ) Log-L 7

Variance
specification
(8.79) 0.0072 0.071 5.428 0.093 0.854 - 767.321 17.77

(0.005) (0.01) (1.65) (0.84) (8.17)
(8.81) 0.0015 0.043 2.065 0.266 -0.068 0.318 776.204 -
(0.028) (0.02) (298) (1.17) (-0.59) (3.00)
(8.81") 0.0056 -0.184 0.993 - - 0581 764.394 23.62
(0.001) (-0.001) (1.50) (2.94)
Notes: t-ratios in parentheses, Log-L denotes the maximised value of the log-likelihood function in
each case. y* denotes the value of the test statistic, which follows a #*(1) in the case of (8.81) restricted

to (8.79), and a #*(2) in the case of (8.81) restricted to (8.81'). Source: Day and Lewis (1992).
Reprinted with the permission of Elsevier Science.




MO HINH CHUOI
THO1 GIAN PA BIEN




. MO HINH VAR

1. Giéi thiéu chung

2. Vecto nhiéu trang

I1. UOC LUQONG VA KIEM PINH

1. Lua chon do tré
2. Kiém dinh nhan qua Granger

3. Thuc hanh véi Eviews

I1l. HAM PHAN UNG VA PHAN RA
PHUONG SAI

1. Ham phan tng (IRFS)
2. Phan ra phuong sai (VDF)

3. Thuc hanh véi Eviews



3 M6 hinh VAR hay con goi 1a mo hinh vecto tu hoi quy 13 mot dang tong
quat ctia md hinh tu hoi quy don chiéu (univariate autoregressive model)
trong du bao mot tap hop bién, nghia 1a mot vector ciia bién chudi thoi
gian.

1 N6 udce hIO’ng tung phu0’ng trinh cia moi bién chuoi theo cac do tré cua
bién (p) va tat ca cac bién con lai (nghla Ia vé phai ctia moi phuong trinh
bao gom mot hang so va cac do tré cla tat ca cac bién trong hé thong).

m Vidu. M6 hinh vé lam phat vé&i nén kinh té dong:
(LP[ =ay; + alZLPL—l + a13Mt—1 + a14GDPt—1 + Uy,
) Mt =da, + azzLPt—l + a23Mt—1 + a14GDPt—1 + Uy,
\GDH =dg + a32LPt—1 + a33Mt—1 + a34GDPt—1 + Uy,




- M6 hinh VAR ¢0 p 14 @6 tré t6i da ctia bat ki bién nao.
- VAR c6 thé c6 m bién (m > 2).

- Mo6i mdt bién trong m bién co riéng mot phuong trinh, trong

ca hé phuong trinh.



- Trong mé hinh VAR khéng co6 rang buoc moi bién
xuat hién vo1 moi do tré & tat ca cac phuong trinh.

- Yéi m6~h‘|nh VAR
moi do tré'( mo hin

(p) c6 m bién, s& c6 m? c4c hé sb &
N VAR c¢0 rat nhiéu hé s0).

- CA4c sai so ngau N
vécto nhiéu trang

nién (disturbances) cua VAR la



- Moi mbi quan hé dong s& duoc thé hién qua cic hé s6 cua VAR. Tuc
la, mdi sai sO ngau nhién khong thé du bao duoc tir qué khir — hoic
| tir qua khir ctia chinh no6 hoic cua sai s6 khac.

- Piéu nay lam ting kha ning udc lugng cac tham so trong hé VAR.
Do tré p phai dugc lwa chon sao cho khong co su tu twong quan giira

cac sai so udc lugng.



- Tuy nhién dicu kién cua VAR 1a cac chudi so liéu thoi
gian phai la chudi dung, trong thuc té cac chudi so
liéu goc thuong la khong dung.

- Chdng ta thuong chuyen qua xet cac chudi sai phan
cap 1, cac chudi so ligu da lay logarit ty nhien:
In(.)(1ay logarit co so tu nhién dé giam thiéu su bién
dong trong chudi dir 1iéu), hodc sai phan cua cac
chudi sb lidu da lay logarit tu nhién: din(.).



Han ché cua phuong phéap nay Ia:

m chi xem xét duoc cdc moi quan hé trong ngan han, do vay chlng ta thuong két

hop st dung md hinh vecto hiéu chinh sai s6 (VECM)

m Mo hinh VECM dua trén dic diém: sy két hop tuyén tinh cta cic chudi thoi
gian khoéng diung do6i khi lai cho ta mot chudi ding. Trong trudng hop nay, cac
chudi thoi gian d6 duoc goi la dong tich hop (cointegrated). Mo hinh nay gidp
chiing ta xem xét dugc moi quan hé dai han cua cac bién so(cac chudi thoi

gian).



1 Muc dich ciia m6 hinh VAR la:

»  Xay dung mo6 hinh du bao ma khong can 1y thuyet

« Cho phép xem xét anh huéng dong ctia mot cu soc doi voi cac bién
khac.

» Cho phép danh gia tam quan trong cia mot ct soc doi véi su dao dong
clia cc bién.

 Cung cép co s& cho viéc thue hién kiém dinh nhan qua Granger, dé xem
xét tac dong qua lai giira cac bién.



m M6 hinh véi hai bién, 1 budc tré

Yie = blO T bllyl(t—l) + b12 Yoia) + €y
Yor = bzo T b21Y1(t—1) - bzz Yoy T €

m Nhan xét:
- V& phdi cda phwong trinh chi chira bién tré
- C6 tinh déi xing

10




m Dang ma tran:

Y = Bo -+ Blyt—l + &

m Tong quat:

y,=B,+BYy_, +..+ BIO Y, T &

11




= MGt vecto ngau nhién (W) duoge cho la vecto nhiu trang hodc vecto
ngau nhién trang néu: cac thanh phan ctia nd déu c6 phan ph01 X4C suat
v6i trung binh bang 0 va phuong sai hitu han, va doc 1ap vé mit thong
ké. Nghia la:

» Moi bién trong W ciing ¢6 phan phoi chudn véi gia tri trung binh
bang 0 va cung phuong sal o2, thuong dwoc goi la mot Véc to nhiéu
trang Gauss.

» Tinh doc lap thong k& cua hai bién 1a ching khong fwong quan vé
mat thong k&; nghia la, hiép phuwong sai cua chung bang khong.

» Trong fruong hop do, phan phoz chung cua w la phan phoi chuan da

bien; khi dé s doc lap gitta Cac bién ngu Y rang phan phoi c6 doi
xirng trong khong gian n chiéu.

12




O CAC BU'GC UGC LUONG VAR

B1: kiém dinh tinh dirng cda cac bién, thwc hién bién déi dén khi dwoc chuoi
dung
B2: Tim budc tré thich hgp: tiéu chuén LR, tiéu chuan AIC, SBC
B3: Kiém dinh va lya chon mo6 hinh
m Tinh 6n dinh cda mo6 hinh (phu luc A)
m Phan du c6 phai la nhiéu trang?
- @Gian lwoc mé hinh:
m  Kiém dinh Granger

m Chon lwa mo hinh

B4: Phan tich va st dung két qua (du bao, ham phan &ng, phan ra phuong sai)

13



Q B2: CHON DO DAI TRE

m Udc lugng mo hinh:

T

VYAR Specification

Basics | Cointegration | “EC Restrictions |

Wl Tupe E ndogenous wWariables
(% Unrestricted Wik nhapkhau oilprice r

2 wWector Error Correction

Lag Intervals for Erndogenous:

12

E ztirmation S ample E swogenous “Wariables

1996m01 200 0y =

I k. ] I Cancel ]

14




Q B2: CHON PO DAI TRE

m View/Lag Structure/Lag length criteria

=8 Eiews - [Var: UNTITLED Workfile: MONTHLY::Untitledy]
) ] File Edit oObject Wiew Proc Quick Options Window Help
view ||Proc || Object | [Prink [Mame |[Freeze | [Estimate ||Stats |[Impulse [|Resids |

Representations Yector Autoregression Estimates
Eskirmation Cuktpuk

Residuals * ;ﬂatea

Endogenous Table 3 2007 MO7

Endogenaous Graph after adjustments

mbimb i am 1

Lag Struckure AR Roots Table
Residual Tests AR Roots Graph

_oinkegration Test, .,

iaranger ausalityBlock Exogeneity Tesks
Impulse Response, .. Lag Exclusion Tests
Yariance Decomposition... Lag Length Criteria, ..

Label

15




Q B3: KIEM DINH VA GIAN LUQC MO HINH

m MO hinh c6 6n dinh khong :

- View/Lag Structure/AR
root table

- Tét cd nghiém déu nam
trong vong tron don vj?

m Nhiéu co trang khong?

B Yar: LINTITLED YWorkfile: MOMTHLY ::LIntitledk

|'-.-'iew ||F"n:u: ||':3|I:|jecl:| |F"rinl: ||r'-.larne ||Freeze| |E5I:imal:E= ||Sl:al:5 ||Irn|:u_|I5E= ||Flesi-:|5|

Representations
Estimaktion Oubpuk
Residuals

Endogenous Tahble
Endogenous Graph

Lag Structure

Residual Tesks

Zoinkegration Tesk. ..

Impulse Response. ..
YWariance Decomposition. ..

Label

Yector Autoregression

* assion Estimates
Time: 21:24
. c): 1996M03 20060812

WY L
—orrelograms. ..

Partrmanteau Sutocarrelation Tesk. ..

Aubocorrelation LM Tesk, ..

Mormality Tesk, ..

White Hekeroskedasticikyw (Mo Cross Terms)
White Heteroskedasticikyw (With Cross Terms)

16



Q B3: KIEM DINH VA GIAN LU'QC MO HINH

m CO nén bd bét mot so6
bién/ tré khong?

m Luwa chon mo hinh:

m K&t qua kiém dinh
nhan qua Granger sé
cho ching ta biét moi
gquan hé qua lai gilra
cac bién trong mo hinh,
bién nao la nguyén
nhan gay ra su thay doi
cua cac bién khac va
dau la két qua.

M Yar: UNTITLED Workfile: MOMTHLY : :Untitledt

|'-.-'i|31.-'-.I ||F'r|:n: ||Cl|:ujn3n:lz | |F'rinI: ||I"-Jarne |

Representations Vector Autoregress
Estimation Qukpuak
Residuals * agsion Estimates
Endogenous Table Til‘I’IEZ 21 24
d y
Endogenous Grap Ay 1 QQRARMNOS 2NNART1 D

Lag Skruckure AR Rooks Table
Residual Tests 3 AR Rooks Graph
Coinkegration Tesk, ..

Granger Causality (Block Exogeneity Tesks

Lag Exclusion Tesks
Lag Length Criteria. ..

Impulse Response. ..
Mariance Decomposition, ..
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Q DY BAO NGOAI MAU
- B1: Mé& réng kich thuwdéc mau cho thoi gian du
bao
- B2: Chuyén sang moéi trvong mé hinh
- B3: Uoc lvgng mod hinh va Du bao

18




B1: MO RONG KiCH THUGC MAU

m Gid s mau: 1990-2008, muon du bdo cho 2009-2010
m Sira kich thuéc mau nhu mong muén

M Workfile: MOMTHLY - (d:YresearchVinflation cho thay minhimon
['n-'iew][F'rnc][CJI:nje-:l:] [F‘rint][Save][Detailsﬂ'-] [Shcuw][Fel:ch][Stu:ure][Delete][Genr][Saw

g SetSample... MO7 -- 139 obs
Struckure/Resize Current Page. .. MD? —— 139 DbE

Append to Current Page...

B|{ Contract Current Page...

— . Dackhzara Civrark Oama &

19




Q B2: CHUYEN SANG MOI TRUONG MO HINH

m Thyc hién: sau khi voc lvgng VAR

N System: UMTITLED YWorkfile: M

['-.-'iew"F'r-:--:"Cll:-jecI:] [F'rint"l"-.larne"Freeze] E
E=timakte ... _
S' Make Residuals
Makese Endogenous Group
Make Model

20




d B3: DY BAO

m Man hinh hién:

M Model: UNTITLED Workfile: MONTHLY : :Untitledy

[view][Proc] Object] [Print [Neme][Fresze] [Soi¥e] [Equations [varisbles]Text]

Equations: 3 \\

= "nhapkhau = 0.6565068\ Eq1: nhapkhau = F{nt
=1 "ollprice = 0.0008606 " Eq2: ollprice = F{ nhaj
= "r = -0.00013476502 " Eq3: r = F({ nhapkhau,

m Chon solve, => két qua du bao sé dugc ghilaiy_0O

21




Q DY BAO TRONG MAU

m Thuc hién twong tv nhu dy bao ngoai mau, khac nhau & viéc lua
chon mau dé vadc lvong

22




Q DPIEU KIEN DE VAR(1) ON BPINH

Xét VAR(1): x, = Ax,, + €,
Xét hé thuan nhat: x, = A x4
Xji= G At =>

t = t-1 t-1

- ¢ At =a,,c, A +. +a,,c, At
Hé nay tvong duong vai:

- Cl (all')\) + 81202 +..+alka =O

- C4a8,4ta;,C, +..+a, -A)c, =0

23



Q PIEU KIEN DE VAR(1) ON PINH

m Dé hé c6 nghiém khong tam thuwong thi dinh thirc cda ma tran phai
bang O.

m Mat khac dinh thidc nay phai la ham cua A:
ag(\- Ay)...(A-\) =0

m V&iA,,.., A\ la cac nghiém riéng cua ma tran =>
=> X = dy A A AL

=> dé hé on dinh thi cac A, (cac nghiém riéng cua ma tran A) phai
nam trong vong tron don

24



m Q: TAc dong cla sbc chinh sach

m ©,,(0), D5(2),.. ,DH(k), : tAc dONg cla cu soc 1 don vj cua
bién y, tai thoi diem t1ény, sau 0, 1,.., k giai doan; ..

m => ®(t): ham phdn ung thé hién tac déng cdia ci séc 1 don
vi ciia bién j I1én bién i sau t giai doan

25




m Q: Tac dong cha soc chinh sach [én cac bién khac?
=> st dung phan tich IRF

m Thyc hién: Biéu dién cac bién phu thudc nhw mot ham cda céac cd
soc (impulse)
m Xéthé (1.2):y, = By + B,y 4+ €,, néu hé én dinh =>

y, =(1 +B, +..+ B +..)B, +ZBliet_i — 7+ZBliet_i
i=0 1=0

26




m Nhan xét: séc 1én moét bién chinh sach tac déng Ién ca
hé théng, theo t

m Muc dich cdia phan tich IRF: tim hiéu tac dong ctia cac
cl soc Ién cac bién phu thudc trong mod hinh theo thoi
gian

m Thyc hién: Biéu dién cac bién phu thuéc nhu mot
ham cuda cac cu séc (impulse)

m Xét hé (1.2):y, = B, + B,y,,+ €,, néu hé én dinh =>

y, =(1 +B, +..+ B +..)B, +ZBliet_i — 7+ZBliet_i
i=0 1=0

27




Yt Y, b, b, 1t—i
- &y (th] (yzj_l_;( b, bzzj (eﬂij
_ . b, (1 &) éus
_(sz_l_(l B Z( b,, bzzj (an 1 j(g&ti]

7 [ 1 (i) (i)
_ Y1 ZOO (Dll chz &1t
= _ |+ - :

m Tw p.t nay co thé suy ra duoc tac ddong cha cac cu s6c¢ hé théng 1én tirng bién sé ciia mo hinh

28




m Y nghia cua cac hé so trong (1.4)

- ®©,,(0), ®,,(1),.,D,,(k), : tac dong cua ct sé6c 1 don vj
cua bién y, tai thoi diém t Ién chinh né sau 0, 1,.., k giai
doan

- @,50), ®,5(1),..,D,,(k), : tac déng cua cu séc 1 don vj
cua bién y., tai thoi diém t 1én y, sau 0, 1,.., k giai doan; ..

m => ®(t): ham phdn tng thé hién tac dong cua cl s6¢ 1 don
vi cia bién j 1én bién i sau t giai doan

29




m ®;(0): nhan t&r tac dong (impact multiplier)
o Z¢jk(i) : nhan t& dai han (long run multiplier)

i=0
m Q:lam sao dé tinh dwgc ham phan &ng

30




Vi DY VE HAM PHAN U'NG

Response of D(GTSXCN94).
Period [GTSXCN9 D(M2)
1.00 2618.95 0.00

2.00 -1773.48 | 356.79
3.00 51.03 -433.32
4.00 738.47 205.78
5.00 -510.83 0.70
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Q Vi DY VE HAM PHAN UNG

Response of D(GTSXCN94) to D(M2)
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m Lua chon
m => Quay vé bai toan dinh dang:

m => chang han c0 thé gid sir rang sdc trén bién y,, khong cé anh hudng
tirc thoi dény,:a, =0 =>

m => plla“ ra C||O|€Sky

&8




m DE biét duoc gia tri cda cac ham nay, can c6 uwéc lwong cha cac hé sé tao

nén ®;, nghia la cac a;va b,

m => Quay vé bai toan dinh dang:

m =>chang han c6 thé gia sir rang séc trén bién y,, khong c6 anh hwéng tirc
thoi dény,:a =0=>

€, 1 0\ ¢

1t
€, a,, 1l)\¢&,

m => phan ra Cholesky

34



Vi DU

m Xét hé VAR dang rat gon vai gia tri wdc lvong:
2 2
y,=0.6y, , +0.2z_, +e, o, =0,

z, =0.2y,,+0.6z _, +e, P, =0.7

m S& dung phan ra Cholesky, véi gia thiét séc |én bién z khong ¢ tac dong tirc thoi 1én
biény, nghialaa,, =0

m Giai hé phuong trinh (1.3) va véi gia thiét a,, = O:
alo = 820 = O, all = O, 812 =b11 = 06, 813 = b12 = 02
821 = 0.7, 822 = - 022, 823 = 044

&l5)




Vi DU

m => Khi do ta co:
(0) = 1 0
107 1
. 2 06 02y 1 O 0.74 0.2
0.2 0.6 0.2 06/ 0.7 1 0.62 0.6

, 0.4 0.24 04 024\ 1 O 0.588 0.24
B’ = ,D(2) = =
024 04 024 04 )07 1 052 04
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m Muc dich: xem xét vai tro tdc déng cta cu séc I1én sai s6 du
bao
m Thuc hién nhu sau: Tu (1 4)
YVion —ﬂ+Z<0. coni
m Do do gia tri dw bao sau n buéece la:

E yt+n _lLl+Z(DI t+n—i
m Saiso du bao

-E Xt+n Z¢| t+n i
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m Chang hankhin=1
Y — E[yt+l = Doy

m Hay:
Vit — Et Yitn = ¢11 (0)51,t+1 + ¢12 (O)gz,t+1

Yot~ E, Yot = ¢21(0)51,t+1 +0,, (0)52,t+1

m Do do phuong sai ctia sai s6 du bao |a:

0-12 =@, (0)2 (751 + 0, (0)2 0-52
0-22 = ¢21(O)2 (751 + 0, (0)2 0-32
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m Khi do vai trd cda maoi cl séc Ién phuong sai cua sai sé du
béao dugc thé hién trong cac ty so sau:

Dy (0)2 0-51 : ¢, (0)25521
h (0)20-821 + (0)26522 | Dy (0)2 0-51 + @, (0)2 0-52
D, 0)c .31 . Do Oy 51

Dy (0)20'521 + ¢, (0)20-32 | D (0)20'51 + ¢, (0)20-522

S




Vi du. Cho mo hinh sau:
- y — 0.8 -yt—l +O.2 Zt—l + elt
- z=02y,,+0.8z , + e,

m Gia sir ey, = g+ 0.5€,, €, = &, tim ham phan &ng cua y khi
£, S6c 1 don vi,

m Chuoiy,z c6 dirng khong?
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dind = ind-ind(-1)

Kiém tra tinh dimg: open dind/view/unit root test

1 Series: DIND  Workfile: VNSERIEST:Untitled), || | (S|

|‘u"iew| P'rn:n::| E}I::lject| Properties | | Print| Namel Freezel | Sample| Genrl Sheetl Graph | Stats | I

Augmented Dickey-Fuller Unit Root Test on DIND

Mull Hypothesis: DIMND has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=13)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -14.06259 0.0000
Test critical values: 1% level -3.468072
5% level -2.878015
10% level -2 575632
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dr =r-r(-1)

Kiém tra tinh dimg: open dr/view/unit root test

kA Series: DR Workfile: VNSERIES1:Untitled\, | [ B | S|
|‘u"iew| Prnc| Dl::ljectl Properties | | P'rirltl Namel Freezel | Sample| Genrl Sheetl Graph | Stats | I
Augmented Dickey-Fuller Unit Root Test on DR

Mull Hypothesis: DR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SI1C, maxlag=13)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -10.31344 0.0000
Test critical values: 1% level -3.467851

5% level -2 877919

10% level -2 575581

*Mackinnon (1996) one-sided p-values.
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doil = oil-0il(-1)

Kiém tra tinh dimg: open doil/view/unit root test

-

A Series: DOIL Workfiles VWSERIES1:Untitled?, || [ | |
View | Proc | Object | Properties | | Print | Name | Freeze | | Sample | Genr | Sheet | Graph | Stats | |
Augmented Dickey-Fuller Unit Root Test on DOIL

~

Mull Hypothesis: DOIL has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=13)

t-Statistic FProb.*

Augmented Dickey-Fuller test statistic -F. 621763 0.0000
Test critical values: 1% level -3.4673851
5% level -2.8779189
10% level -2 575581

*MackKinnon (1996% one-sided p-values.
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VAR Specification

EBasics

VAR Tvywpe

(&) Unrestricked vAR

l:::l YVector Error Correcton
l.':::l Bavesian WAaR

Estmaton Sample

199401l 2003m0O3

Endogenous Variabhles

daoil dimd dr

Lag Intervals for Endogenous:

15

Exogenous Variables

Iz

Carncel

F= T 1
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View/lag structure - lag Exelusion Test

Chon Lag cao nhat twong tmg c6 Joint < 0.05, chon p = 3

War: WVAaRD1 N orkfile: WMNSERIEST:: Untitled®

= || = ||

==

[ViewIPr:chDbject] [Prir‘ltINameIFreeze] [EstimateIFﬂrecastIStatsllmpulselﬂesidslz

WAR Lag Exclusion Wald Tests
DCrate: O6/183/M1 7 Timea: 1233
Sample: 1994M01 Z2008MO09
Included observations: 170

Chi-sqguared test statistics for lag exclusion:
FHumbers in[] are p-values=s

L i R Joint
Lag 1 19 27213 A 57316 20 53976 TE. 92160
[ O.000Z240] [ 3.03e-09] [ 0.000131] [ 1.04e-12]
Lag 2 2915270 22023171 1.0232287 2805978
[ 0. 404258] [ 6. 27 e-05] [ 0. F793174) [ 0. 000229]
Lag = 8. 462761 G. 660770 11 296504 27 61115
[ 0.0Z27F3256] [0.03225323] [ D.O0710223]) [0.001107F]
Lag 4 1.298448 5.0Z2830532 1682323265 9. 024005
[ 0. F29502] [ D.110253] [ O.654104] [0 4341741]
Lag S o.493113 4. 299573 1.028210 5. F 32328
[ D.219205] [ D.2208379] [ 0. 7F94402] [D.7F6227Z]
Lag & 085600158 5. 2651325 1.047622 5. 925070
[ 0. 8350654] [0.15323831] [0.F39731] [0.6544921]
df 3 3 3 9

iy

-
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hon p toi wu

¥ Eviews
File Edit

Command

Object View Proc Quick Options

Add-ins  Window Help

ERRRRRKRERRRRRE & 25|

== =]

Var UNTITLED Woaorkfile: VNSERIEST: Untitledy,

[ViewIProcI Objectl [PrintINameIFreeze] [EstimateIForecastIStatsIlmpulsel ResidsIZoom]

Representations
Estimation Output

Residuals

Endogencus Table
Endogencus Graph

Lag Structure
Residual Tests

Cointegration Test...

Impulse Response...

Variance Decomposition...

Label

lusion:

AR Roots Table
AR Roots Graph

Granger Causality/Block Exogeneity Tests
Lag Exclusion Tests
Lag Length Criteria...

127275 17.96536 3341558
187637] [0.000447] [0.000113]

df 3

3

3 9

Path = c\users\admin\documents | DB = none

WF = wnseries]
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/
File Edit

Command

Object View Proc Quick Options

on p toi wu

Add-ins  Window Help

===

i

[= = ]=]

[\-’iewlProcIObject] [PrintINamelFreeze] [EstimateIForecastIStatsIImpuIseIResidsIZoom]

WAR Lag Exclusion Wald Tests
Date: 06/17M7 Time: 14:32
Sample: 1994M01 2008M09

Included observations: 173

Chi-squared test statistics for lag exclusion:

Mumbers in [] are p-values

Lag Specification x
DoIL DIND
Lag 1 2277648 36.24066 -
(450005 [6.66e-0g)| -oostoindude: |3
Lag2 3625800 1617501
[0.304809]  [0.001044] Cancel
Lag3 1285804 1.927275 —
[0.004954] [0.587637] [0.000447] [0.000113)
df 3 3 3 9

Path = c\users\adminidocuments = DB = none

WF = vnseries1
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Chon P toi wu: p*=3

Var UMTITLED Workfile: WNSERIEST mUntitledy,

[

[‘u"iewIPr::ucI Dl::lject] [PrintINameIFreeze] [Estimatel FnrecastIStatsIlmpulselﬂesidslznﬂm]

WAR Lag Order Selection Criteria
Endogenous variabbles: DOIL DIMND DR
Exogenous variables: C

Crate: O6MTFMT Time: 14:35

Sample: 1994M01 20083M09

Included observations: 173

Lag Logl LR FFPE Al SC H

0 =17 7Fa. w29 Pl 1791451 20.60958 2066426 2063177
1 -1749. 416 59 22365 140026.4 20.36319 20.58192* 20.45193*
2 -1736.817 24 1T 792 1343347 20.32159 2070436 2047558
3 -1719.949 2178735 122685 1* 2023062* 2077743 2045246

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AlC: Akaike information criterion

SC Schwarz information criterion

HOQ: Hannan-Quinn information criterion
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m Vi output cia VAR(p*) 12 1 hé phuong trinh nén khéng thé doc truc
tiép ma sé doc thdng qua céc kiém dinh sau

1. Kiém dinh nhan qua Granger

Xem xét quan hé nhan qua giita cac bién va su phoi hop trong md hinh
VAR

m View -2 lag structure - Granger causality
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Granger

% Eviews

File Edit Object View Proc Quick Options Add-ins Window Help

Comrmand
Is drcar(1) ma(1) ma(2) ma(3)

|

[ViewIProcIObject] [Sa\reIFreezeIE

Range: 1994M01 2008M08 —
Sample: 1994M01 2008M09 —

c
cpi

dind

dmz2

doil

dr

eqil
hptrend1
ind

m2

il

r

resid

rsa

vard1

BERRRRRRRMRIRRIRIRIE

Var: VARDT Worlkfile: VNSERIEST: Untitled',

[= ] 5]

[ViewIProcIObject] [Print[NameIFreeze] [EstimateIForecastlStatsllmpulseIResidsIZoom]

Representations L“tor Autoregression Estimates
Estimation Qutput "
Residuals
09
Endogencous Table J[?tments
Endogenous Graph
Lag Structure AR Roots Table
Residual Tests AR Roots Graph
T Ut Granger Causality/Block Exogeneity Tests
Impulse Response... Lag Exclusion Tests
Variance Decomposition... Lag Length Criteria...
T T T o T
Label
ooy a4l 0.965495 0.003297
(0.09044) (45.5847) (0.00152)
[-1.52412] [0.02118] [2.17454]
DIND(-1) -7.53E-05 -0.467481 -3.83E-07
(0.00015) (0.07807) (2.6E-08)
[-0.48607] [-5.98811] [-0.14764]
DIND(-2) 0.000262 -0.320543 -1.62E-06 v
N NNN4RY N NOYREAY 1 7E NRY

<) Untitid

Path = c:\users\admin\documents

1

DB = none

)) ENG

10:30 PM
13/06/2017

WF = vnseries]

o
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Granger

Var VARDT Workfile: VMSERIEST::Untitled',

oS
Forecast | Stats | Impulse | Resids | Zoom

VAR Granger CausalityBlock Exogeneity Wald Tests
Date: 061317 Time: 22:31

Sample: 1994M01 2008M09

Included observations: 173

View | Proc| Object| | Print | Mame | Freeze | | Estimate

Dependent variable: DOIL

Excluded Chi-sq df Prob.
DIND 7447468 3 0.0589
DR 8.550699 3 0.0359

All 15.14708 i 0.0191

Dependent variable: DIMD

Excluded Chi-zq df Praob.
DoIL 2.559184 3 0.4647

DR 0.329752 3 0.9543

All 2951432 B 0.5149

Dependent variable: DR




Granger

Poc két qua tuong ty “Kiém dinh T” sir dung P_value, P_value < 0,05.

Date: 06/13/17 Time: 22:31
Sample: 1994M01 2008M09
Included observations: 173

Dependent variable: DOIL

Excluded Chi-sq Df Prob.

DIND 7.447468 3 0.0589
DR 8.550699 3 0.0359
All 15.14708 6 0.0191
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granger

Dependent variable: DIND

Excluded Chi-sq Df Prob.
DOIL 2.559184 3 0.4647
DR 0.329752 3 0.9543
All 2.951432 6 0.8149
Dependent variable: DR

Excluded Chi-sq Df Prob.
DOIL 14.60209 3 0.0022
DIND 14.66394 3 0.0021
All 33.59263 6 0.0000
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Coi DR la bién phu thudc
V61 mirc Y nghia 5%,

m P value(DOIL) = 0.0022 < 0.05, DOIL la nguyén nhéan gay ra su
bién dong cua DR.

m P value(DIND) = 0.0021 < 0.05, DIND la nguyén nhan gay ra su
bién dong cua DR.

m P_value(All) = 0.0000 < 0.05, sy két hop ctia DOIL va DIND Il
nguyén nhan gay ra su bién dong ctua DR.
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Poc ham IRFs

- Str dung do luwong hiéu g theo thoi gian tir ¢ soc ciia mot
bién ndo d6 doi voi cac bién con lai trong mé hinh VAR

m Chu y: sap xép theo thir tuw Cholesky (Cholesky ordering)

Tht tu C4c bién cO Y nghia bién dung trudc c6 tic dong tirc
thoi dén bién ding sau, nguoc lai bién ding sau khong co tac
dong tirc thoi dén bién dimg trudc
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IRFs

m View/Impulse Resonses - ¢ thé Display [Display format
chon Mutiple Graphs; Response Standard Errors chon
Analytic (asymptotic)]; ¢ thé Impluse Definition, chon
Cholesky dof adjusted.
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Vi du doc IRFs

Response of DR to DDIND
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Vi du doc IRFs

Khi ¢ ci soc trong qua khir ctia chi so gia cong nghiép, thi
trong 2 thang dau DR khong c6 phan tng ngay, dén thang thu
3 DR c0 xu hudéng giam nhe sau do tang dot ngdt vao thang
thtr 4, va giam vao thang thir 5, sau d6 duy tri 6n dinh.
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Doc bang VDF

m Phan tich sy bién thién ctia mét bién noi sinh trong mo hinh VAR theo céc cu soc khac nhau trong
md hinh (tir ban than né/ tir cac bién con lai)

m VDF danh gia tam quan trong twong doi theo thoi gian ctiia mdi cl séc ddi vai su bién dong cua
cac bién trong mé hinh.

m View/variance decomposition
ChU y: - sap xép theo tht tu Cholesky
- Khodng thoi glan

- Chon bang: table
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¥ Eviews
File Edit

Command

Object View Proc Quick Options Add-ins  Window Help

o || =) e 1

War: UNTITLED Workfile: VMSERIES:Untitled),

[Viewl Procl Objectl [PrintINamelFreeze] [EstimateIForecast[StatsllmpulselResids IZooml

Representations

Estimation Qutput R
Residuals 3
Endogenous Table
Endogenous Graph
FPE AlC sC HQ
Lag Structure »

. 1791451 20.60958 20.66426 2063177
Reskiialllt= M5 1400264 2036319 2058192  20.4519F
Cointegration Test... 2 1343347 20.32159 20.70436 2047688

B 122685.1% 20.23062% 2077743 20.45246

Impulse Response...
criterion

VEEES NI stic (2ach test at 5% level)
Label

SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion

Path = c\users\admin\documents

DB = none = WF = vnseries]

EN

G

2:42 PM E
17/06/2017 1
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VDF

VAR Vanance Decompositions

Display Format

(@) Table
) Multiple Graphs
) Combined Graphs

Standard Errors

@ Mone

) Monte Carlo

Repetitions for
Monte Carlo:

100

Display Informaton

Decompositions of:
doil dind dr

Feriods: | 12|

Factorizaton

(@) Cholesky Decomposition
Structural Decomposition

Crdering for Cholesky:
| doil dind dr

Cancel

Chon ky: monthly: chon
6, 12

Ordering for Cholesky:
c6 thé sip xép lai
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VDF

Variance Decomposition of
DOIL:

Period S.E. DOIL DIND DR

1 3.382507 100.0000 0.000000 0.000000
2 3.626277 99.58345 0.133927 0.282627
3 3.678035 97.90602 1.679427 0.414553
4 3.819130 92.40845 3.767329 3.824216
5 3.875476 91.27299 3.665908 5.061105
6 3.894111 90.92272) 3.821150 5.256135
7 3.907104 90.61204 4.158912 5.229049
8 3.909286 90.58130 4.160284 5.258416
9 3.910081 90.55490 4.159075 5.286029
10 3.910656 90.53813 4.158124 5.303743
11 3.911338 90.53007 4.156880 5.313051
12 3.911751 90.52797 4.156868 5.315158
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iém din

% Eviews - X
File Edit Object View Proc Quick Options Add-ins Window Help
Command X

= =S ]

Var: UNTITLED Workfile: VNSERIES1:Untitled\ =n =)

[ViewIProcIObject] [PrinthameIFreeze] [EstimatelForecastI StatsIImpuIseIResidsIZoom]

Representations ts: Mo Cross Terms (only levels and squares)
Estimation Output

Residuals »

Endogenous Table

Endogenous Graph

Lag Structure » [ToD.

Residual Tests 3 Correlograms...

Cointegration Test... Portmanteau Autocorrelation Test...

Autocorrelation LM Test...
Impulse Response...

Mormality Test...
White Heteroskedasticity (Mo Cross Terms)

Variance Decomposition...

Label White Heteroskedasticity (With Cross Terms)
res2*res2 0.224515 2. 4Togon TS IEEETUS TTUUST
res3*res3 0.384908 5.353826 0.0000 66.58901 0.0000
res2*res1 0.167443 1.720689 0.0410 28.96771 0.0488
res3*res1 0.575213 11.58526 0.0000 99.51186 0.0000
res3*res2 0.152411 1.538433 0.0837 26.36707 0.0917

< ¥

Path = c\users\admin\documents = DB = none = WF = vnseries]

3:02PM

17/06/2017 E'
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Kiém dinh

@ Var: UNTITLED Waorkfile: VNSERIES1:Untitled, = || | S|
[‘u‘iewIPrncIDbject] [PriﬂtINEmEIFrEEIE] [EstimateIFnrecastlStatsllmpulselResidslznnm]

VAR Residual Heteroskedasticity Tests: Mo Cross Terms (only levels and squares)
Date: 06M7MAT Time: 15:02

Sample: 1994M01 2008M09

Included observations: 173

Joint test:
Chi-sq df Prob.
324.9245 108 0.0000

Individual components:

Crependent R-squared F(18,154) Prokb. Chi-sq(18) FProkb.

res1*res- 0576752 11.65850 0.0000 99 77811 0.0000
res*resz? 0224515 2 AT6966 0.0015 38.84109 0.0030
res3*res3 0.284908 5 353826 0.0000 66.58801 0.0000
res*res 0167443 1.720689 0.0410 2896771 0.0488
res3*res- 0575213 11.58526 0.0000 99 51186 0.0000

res3*ras2 0152411 1.5328433 0.0837 26.36707 0.0917




DONG TICH HOP
VA MO HINH HIEU
CHINH SAI SO




NOI DUNG CHINH

I. HOI QUY GIA VA PONG TICH HQP

1. HO61 quy gia

2. Pong tich hop

II. PHUONG PHAP ENGLE-GRANGER VA MO HINH HIEU CHINH SAI SO
1. Kiém dinh dong tich hop: Phuong phap Engle—Granger

2. M0 hinh hiéu chinh sai s6 (ECM)

3. Thuc hanh véi Eviews

III. PHUONG PHAP JOHANSEN VA MO HINH VECTO HIEU CHINH SAI SO
1. Kiém dinh dong tich hop: Phuong phap Johansen

2. M6 hinh vecto hiéu chinh sai s6 (VECM)

3. Thuc hanh véi Eviews




Néu hoi quy mot chuoi khong du’ng theo mot hoac nhiéu
chuoi khong du’ng, thi chiing ta c6 thé thu dugc mot gia tri
R2 cao va mot hoac nhiéu hé s6 hoi quy co y nghia thong ké
trén cd s& cac ki€ém dinh t va F thong thudng.

m Nhung nhifng két qua nay co kha nang gia mao hoac sai lam
bai vi vi pham cac gia dinh cda hoi quy tuyén tinh.

- Nghia la: M0 hinh dep véi R? cao, hé sO co dau dung nhu ky

vong va cO y nghia thong ké dua trén kiém dinh t, nhung khong

co y nghia gi vé mat kinh te€.




Q MOQT SO KHAI NIEM

m MOt chudi théi gian cd thé dirng hodc khong dirng. Trong truGng
hgp sai phan bac nhat la mot chudi dung thi ta goi la chudi lién
két :)éc 1. Tuong tu néu sai phan bac d la mot chuoi dung thi ta
goi la chuoi lién két bac d, ta ky hi€u la I(d).

m Engle va Granger lai cho rang néeu két hdp tuyén tinh cua cac
chuoi thdi gian khdng dirng cé thé 1a mot chuoi dirng

m Két hdp tuyén tinh dung dudc goi la phuong trinh dong lién két
va nd ¢ thé giai thich dugc mdi quan hé can bang dai han gilia
cac bién (nghia la khi phan du trong mé hinh héi quy gilra cac
chudi so lieu theo thdi gian khong dung la mot chudi dung thi
két qua hoi quy la thuc).
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Q MOQT SO KHAI NIEM

m MOt chudi théi gian cd thé dirng hodc khong dirng. Trong truGng
hgp sai phan bac nhat la mot chudi dung thi ta goi la chudi lién
két :)éc 1. Tuong tu néu sai phan bac d la mot chuoi dung thi ta
goi la chuoi lién két bac d, ta ky hi€u la I(d).

m Engle va Granger lai cho rang néeu két hdp tuyén tinh cua cac
chuoi thdi gian khdng dirng cé thé 1a mot chuoi dirng

m Két hdp tuyén tinh dung dudc goi la phuong trinh dong lién két
va nd ¢ thé giai thich dugc mdi quan hé can bang dai han gilia
cac bién (nghia la khi phan du trong mé hinh héi quy gilra cac
chudi so lieu theo thdi gian khong dung la mot chudi dung thi
két qua hoi quy la thuc).
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Kiem dinh quan hé dong tich hop theo It thuvét

Gia st Y. X1. X2. .... Xn laI(1). viéc kiém dinh quan hé dong tich hop
oilra bién Y vaX1.X2..... Xn duoc thuc hién theo cac bude dudi dav (con duoc
goi la kiém dinh Granger — Engle):

1) Hoiquicuabién Y theo X1.X2. .... Xn valru phan dwrvao mot bien
khac;

2) Thue hién kiém dinh nghiém don vi cia chuoi phan du;

3) Neéu gia thuyét nghiém don vi bi loai bd thi Y va X1. X2. .... Xn la
dong tich hop.



Kiem dinh dong tich hop trong Eviews — kiem dinh Johansen

Kiém dinh vét (trace test):

Hy: so gquan hé dong tich hop <r; H;: s6 guan hé dong tich hop = r

Théng ké str dung 1a: 4__ () =73 In(1— 1)

¥+1
Kiém dinh dwa trén gid tri riéng 1on nhat
Hy: 56 gquan hé dong tich hop = r; H,: 50 quan hé dong tich hop = r+1
Thong ké stdungla A_ (r.r +1)=—Tln(l— 3

Trong do cac wdc lwong cia cac gia tri riéng duoc xép theo thirtir tir 1én dén

be.
Cac kiem dinh nay déu mang tinh tuan tir va dwge thire hién tir trén xuong

va dung khi nao gia thiét H; bi bac bo.




Dinh 1y biéu dién Granger: khi Y va X 1a dong tich hop thi quan hé gitra

chiing dugc biéu dién bdi mo6 hinh ECM.

« Xet truong hop mo hinh ECM don gian:

AY; = @ + Aep_1 + woAX; + &,

Trong d6, e;_4 = Y,_1 — a — BX,_1, V& & 1a sai sO trong m6 hinh ECM.

M0 hinh ECM c0 ca tinh chat dai han 1an ngan han. Céc tinh chat dai
han duogc tich trir trong e;_.

e Hanh vi ngan han dugc nam bat mot phan badi e,_, cu thé noé néi rang
néu Y nim ngoai trang thai can bang, Y s& dugc kéo lai ¢ giai doan tiép
theo.

» Hanh vi ngan han con dugc nam gitt boi viéc bao gom AX, nhu 13 bién
giai thich. Piéu d6 ngam y rang néu X thay doi, gia tri cAn bang cua Y
cling thay doi va khi d6 Y ciing thay doi.

8



Ué6c lwong mé hinh ECM:

« Hoi qui Y theo X va luu phan du vao bién khac;

 HOoi quy AY theo AX va theo phan du ¢ budc 1 dugce tré 1 giai doan.
> Can luu v 14 trude khi thue hién thi tuc 2 bude ude luong mo hinh
ECM, can phai kiém tra rang Y va X c6 nghiém don vi va dong tich hop.




+ M0 hinh ECM tong quat gom ¢ Cac tré va co thé co xu thé, boi vay mo
hinh ECM sai so tong quat d6i voi hai bién Y, X c6 dang:
AY, = a + 6t + pe,_q + X0 DAY + X0 B DXy + &
Trong do, &, 1a phan du ciia mo hinh ECM; e, 1a phan du trong hoi qui bién
chudi thoi gian Y theo bién X.
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Q MOT SO KHAI NIEM
m Chi quan tdm dong tich hop Cl(1)
m Vi du vé chuoi déng tich hop

Xe = ay+eq;

Yi= Yeat €
Trong do g, €, la nhiéu trang va khong twong quan vdi nhau

- xvay la déng tich hop.
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Q MOT SO KHAI NIEM

m T6ng quat: x,;,..;x, la cac chudi déng tich hgp Cl(p,b):
— Xq5,-5X 1(P)
— ton tai A,,.., A, khGng déng théi bang O sao cho:
Ax +..+ AXx: l(p-b), b>0

m Luuy: néu (Ay,.., A) la mét véc to dong tich hgp cha tap cac chudi {x,..,x,} thi
a.(Ay,.., \,) cling la mét véc to déng tich hgp cla cac chudi {X,,..,x,} véia #0

=> chuan hoa

m S6 quan hé dong tich hgp cla {x4,..,x.} |a so véc to déng tich hgp doc Iap tuyén
tinh cta cac chudi nay .
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Q MOT SO KHAI NIEM
m Dong tich hgp va méi quan hé can bang dai han:
m, = o, + oy P, +a,9dp, + a5l + €
m NEu ly thuyét vé ciu tién la dang thi e, phai 1a chudi dirng, vi moi sy khac biét
gitra cau tién thuc té va cau tién wdc lwgng phai mang tinh tam thoi

m Co ché hiéu chinh sai so:

m => khi cac chudi sai léch véi dudng can bang dai han thi co ché nay diéu chinh
lam nhé bét sai 1éch nay trong buédc sau, dé dam bdo hé thong tré vé maéi can
bang dai han.
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Q MOT SO KHAI NIEM
m Xét mo hinh VAR sau:
Xi =X+ Y T &y (2.1)
Y, =B X, +By,  +&,

m MO hinh trén tvong duwong voi
AXt . A — 1 a, X4 €1t
= b 1 + (2.2)
Ay, b > Yia Ert

m Dé dang c.m duoc néu x, y 1a 1(1) va € la nhiéu trang thi

(al_l d,

b b _J c6 dinh th&rc bang 0 (2.3)
2
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Q MOT SO KHAI NIEM

m S& dung (2.3), bién doi (2.2) thanh:
Xi— X1 = al[xt—l + [ yt—l] T &y
Yi Y1 =&, [Xt—l T IByt—l] T &)y

(2.4)

m (2.4): md hinh VECM gian don
- (1, B): véc to dong tich hop, trong do B = a,/(a,-1)
- 4, O, : cac hé sé hiéu chinh
- Viét dang ma trén

(Axuj:(ﬂﬂ ﬂlz)(xtlj{gn)
AY, o1 T )\ Yt &t
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Q@ NHAN XET TU MO HINH VECM
m Quan hé gitra N va dong tich hop
- Néu cac chuoi la Cl(1,1) thi hang cua ma trén M bang 1
- Néu hang bdng 0 => cac chudi Ia dirng
- Néu hang béng 2 => céac chudi Ia khong dong tich hop
m Néu ca o, o, déu khac 0: 2 bién déu phan &ng vai su sai léch ra
khéi quan hé can bang.Néu co 1 trong ching bang O: chi ¢ 1 bién
cO phan &ng, bién con lai khong phan &ng

=> Granger trong md hinh VECM duwgc phat biéu lai nhu sau:

16




0 GRANGER TRONG MO HINH VECM(2)
m MO hinh VECM téng quat:

AX, = e[ + B Y]+ X +"+7/1pAXt—p + 17,4, 4 +"+771pAyt—p T &y
AY, = [ Xyt BY g+ 7K+t VoD p 1Yy 4+ 11,,8Y, ) + 6
m Nhan qua Granger trong mo hinh VECM: X dugc hiéu la khong gay

ra Y theo nghia Granger néu gia tri tré cia Ax khdong c6 mat trong
p.t cua AY, va Y khong phan &ng hiéu chinh
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Q CAC THANH PHAN CUA MO HINH VECM

Quan hé can bang dai han

X, — % =X, ¥ B Y L]+ &
yt o yy/_/; [Xt—l T lByt—l] T &y

Hé so6 hiéu chinh cta x Hé so hiéu chinh chay
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Q MO HINH VECM TONG QUAT
m Xét m6 hinh VAR:
Y, =By, ,+...+ Bp Yiip + &

Khi d6 VECM ¢6 thé viét dwéi dang

Ay, =11y + M A + A M LAY, o+ g

M=(-1+B;+.+B.); M, = (B,+..+B,);..., M
rank(I1) = s6 g.h déng tich hop

~

Khi rank(M) =r =>M,,, = &, By, Mapy

p_

1 =B

P

(0)
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0 QUAN HE GIUA MA TRAN II VA Q.H P.T.H

m Rank=0 m Ma tran chi chira cac hé sé
bang O

m Khong co quan hé dong tich
hop,

m MO hinh VECM tré thanh VAR

cua sai phan bac nhat, x

m T4t ca cac hang doc lap tuyén
m Rank=m tinh, ton tai M+

m Cacxlal(0)
m VECM tré thanh VAR
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0 QUAN HE GIUA MA TRAN II VA Q.H P.T.H

m Rank=1 m CoO duy nhat mot quan hé dong
tich hop

m COr mdiquan hé dong tich

m Rank=r hop dac 1ap

x; 1(1) => 0=r <k;
x:Cl(1,1) => O<r<k

Hang cta ma tran = s gia tri riéng khac 0 cla ma tran

=> xét s0 nghiém riéng clia ma tran => kiém dinh Johansen
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m Kiém dinh vét (trace test) m Kiém dinh dua trén gia tri
riéng ldn nhat (max

m Hyr<r,H;:r>r :
0 0; M1 0 eigenvalue test)

m Hyr=ry Hir=rytl

(9 :—TZIn(l—/Ti) .
r+1 ﬂ,max(r,r+1) =—T In(l—i,)

Céac kiém dinh nay thwe hién theo th tw va dirng lai khi H, dau tién
khéng bi bac bo
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Q UOC LUQNG VECM
m B1l. Kiém tra xem cac bién co6 phaila Cl(1)?
m B2. Chon budc tré: thuc hién VAR cho I(1) dé chon

m B3. Udc lvong mod hinh vai sé budc tré da chon, xac dinh hang
cta ma tran M/ kiém dinh nhu trong VAR

m B4.Phan tich két qua/ hé s6 dai han/ hé sb hiéu chinh

m B5.Phan tich ham phan &ng/ phan ra phwong sai
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Q UOGC LUQONG VECM
> B1,2

m  Kiém dinh vé déng tich hop: k. dinh Johansen

m CoO caclua chon tuvong ing
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Ay=af'y., t &  Ay=a(By.tagt & Ay=a(By.i+ag)thoCot &

Johansen Cointegration Test E|

Cointegrgtion T est Fpecification |

D eterrriztic frend azsurpti Exog wariablesz®

Szzumd no determiniztigAfend in data:
11 MNinterceptar trend in CE or test WaR
2] Inter [rio trend] in CE - no intercept in WaR

Allove e Tinear determiniztic trend in data: SOLE S

3] Intercept [no trend] in CE and test WaR 14
4] Intercept and trend in CE - no trend in WAaR

Lag zpec for differenced
Sllowy for guadratic determiniztic trend 0 data: endogenous

Intercept and trend in CE - linear tend in WAaR

c Critical Walues
kAHk
1Bl Summarize zetz of aszumptions ®
Size 0.05

) Ostenwald-Lenum
vafiablesz; do naot include C aor Trend.

" E{itin:al walues may nok be walid v

v T~
Ay=a(By.1tay ta t)thy Cot & Ay=a(B'y. +a, +a,t)+b, (Co+Cyt)+ €




Q UOGC LUQONG VECM

m Doc két qud kiém dinh déng tich hop
m Udc luong VECM

m Thuc hién cac kiém dinh:
—  Kiém dinh vé phan du:
m Tuwong quan chudi
m Phéan phéi chuan
m Phuong sai khong doi
- Kiém dinh Granger/ bét tré
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