CHUONG 1.
KINH TE LUONG TRONG
TAI CHINH - NGAN HANG
—/

N

Kinh té lugng trng dung
Khoa Kinh té quéc té - Pai hoc Ngan Hang Tp.HCM

Ths. P Hoang Oanh

M6 ta mon hoc

Mbn hoc cung cip cho sinh vién kién thitc vé& cic phuong phap va
md hinh kinh té lugng dugc Gng dung trong nghién ctru thyc nghiém
chuyén nganh tai chinh ngan hang, gdm: mé hinh chudi thoi gian
don bién, md hinh phuong sai c6 diéu kién thay dbi, cac phuong
phéap cho dir li¢u bang.

Mon hoc duoc xay dung nhim gi6i thi¢u nhitng mo hinh cu thé, cac
k¥ thuat can thiét dé thyc hién udc lugng, kiém dinh, du bao, cich
thuc hién cac k¥ thuat ude lugng trén cac nghién ciru dién hinh.

Cac bai thuc hanh trén bo dit ligu thue té dugce cu tric di kém bai
giang nhim dam bao sinh vién c6 thé hiéu va ung dung vao nghién
clru.

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 =

Tai liéu tham khao cho ngi dung

= Pham Thi Tuyét Trinh, Kinh té lwong teng dung trong
kinh té va tai chinh, Khoa Kinh té quoc te, 2016

= Brooks, Chris, Introductory econometrics for finance, 2"
edition, Cambridge University Press, 2008.

= Nguyén Trong Hoai va cac tac gia, Du bdo va phdn tich
dir liéu trong kinh té va tai chinh, NXB Thong Ké. 2009.

= Nguyén Quang Dong, Kinh té hrong, NXB Pai hoc Kinh
te quoc dan, 2012.

Sinh vién doc ky noi dung:
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1. Giang vién giri dén 16p: bai giang + ebook + gidi
thiéu TLTK + data vao tuan dau tién.

2. Theo quy ché tin chi:

Hoc trén 16p 1 tiét + Tu hoc 3 tiét tai nha

Nhiing nd1 dung giang vién khQng giéngw thi sinh vién
tu hoc, tu nghién ctru va c6 quyén trao doi voi giang
vién trong budi giang ti€p theo.

Sv mang theo laptop di cai Eviews mdi budi hoc
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Sinh vién doc ky n0i dung:

3. Thi giira ky 40% khong st dung tai liéu. Lép c6

quyeén chon 1 trong 2 hinh thure thi gitra ky:

= | bai thi viét trén 16p 40%.

= 20% thi viét (1 bai trén 16p) + 20% (1 tiéu luan tai
nha)

Luwu v: Bai thi viét gitra ky trén 16p chi té chirc duy

nhat 1 1an. Lép quyét dinh hinh thirc nao thi sau do6

khong duoc thay doéi vi bat ky 1y do gi. Suy nghi that

ky !

= Cubi ky (60%): tric nghiém, khong sir dung tai liéu
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Quy trinh Nghién ctru kinh té hrong tg
dung trong Tai chinh — Ngan hang

Ly thuyét hoic gi thiét va van dé nghién ctru

Thiét 1ap md hinh

Thu thap, xit 1y s licu ké mo ta

Dién dich két qua
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Dir li€u chéo, thoi gian va bang

1) S liéu chudi thoi gian

La tap hop gia tri quan sat dugc tr mot thue thé o cac
khoang thoi gian khac nhau (theo dinh ky) nhu hang ngay (vi
du gia ¢ phiéu), hang tuan (vi du s6 liéu vé luong phat hanh
ctia mot dia nhac), hang thang (chi s gia tiéu dung)

2) S6 ligu chéo

S6 liéu chéo 1a tap hop gia tri cia mot hoac nhiéu thue thé
tir nhiéu ddi twong & ciing mot thoi diém

(3) S ligu bing

S liéu bang 1a su két hop cua ca hai chiéu thoi gian (s6 liéu

c?u(:)i thoi gian) va khong gian (s6 liéu chéo).
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CHUONG 2. MO HINH
CHUOI THOI GIAN PON
BIEN

NS
Kinh té lwong tng dung
Khoa Kinh té quéc té Dai hoc Ngan Hang Tp.HCM

D0 Hoang Oanh
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Noi dung

2.1. Gi6i thiéu chung vé cac md hinh chudi thoi gian don
bién: Khai ni¢m, dac diém, iing dung

2.2. M0 hinh trung binh truot

2.3. M0 hinh tu tuong quan

2.4. Ham tu twong quan riéng phan

2.5. M6 hinh trung binh truot ty twrong quan
2.6. M6 hinh ARMA: tiép cén Box Jenkins
2.7. Phuong phap xéac dinh d¢ tré téi wu

2.8. Dy bao bang mé hinh ARMA

*
2.

1. On tap chung vé chudi thoi gian:
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Irregular Cyclical
fluctuations

Trend Seasonal

| 2 & 4 3 3 7 8 9 10 " 12z 13

13 YEARS
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2.1. On tap chung vé chudi thoi gian (tt):

Khdi niém chudi thoi gian: Chudi cic quan sat duoc thu thap trén
cung mot doi tugng tai cac moc thoi gian khac nhau duoge goi la chudi
thoi gian.

Céc chudi thoi gian thuong duge md hinh hoa dang tong (hay tich)
ctia 4 thanh phan: (1) xu hudng (2) chu ky (3) mua va (4) thanh phan
ngau nhién. Do d6 ta c6 :

Y =T.CSu, Y,=T+C +S§, +u,

Vi Tr (Trend - Xu thé), Cl ,(Cyclical - Chu ky), Sn (Seasonal - Mua),
Ir (Irregular - Ngau nhién/bat thuong)

2.1. On tap chung vé chudi thoi gian (tt):
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= Xu thé (Trend) 13 thanh phan thé hién su ting (hodc giam) 4n bén
trong ctia mot chudi thoi gian. Thudng duge ky hiéu 1a T.

= Chu ky (Cyeclical) 1a thanh phén thé hién sy ting (hodc giam) 4n
bén trong cua thoi ky. Thong thuong la trén 1 nam. Nguoi ta

thuong ky hiéu thanh phan chu ky 1a C.
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2.1. On tap chung vé chudi thoi gian (tt):

= Mia (Seasonal) : Nhing dao dong mua vu rat thuong duogc tim thiy
vai dit liéu theo quy, theo thang, hogc thdm chi theo tuan. Néu chi co
dir liéu theo nam thi khong co bién dong mua. Sy dao dong mua vu
lién quan dén kiéu thay déi kha 6n dinh xudt hién hang nam va kiéu
thay ddi do duge 1dp lai 6 ndm sau va cac nam sau nira. Thuong dugce
ky hi¢u la S.

= Ngiu nhién/bit thwong (Irregular) : Gom nhimng thay dbi ngau
nhién hay khong dy doan trude duoc. Nhiing sy thay doi bat thudng 1a
két qua cuia vo sb nhitng sy kién ma néu xét riéng 16 thi khong quan
trong gi, con néu két hop cac su kién riéng 1¢ do lai thi co thé tao ra
mot anh huong 16n. Thanh phin nay duge ky hiéu 1 u hay 1.

2.1. On tap chung vé chudi thoi gian (tt):
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Khdi niém chudi thoi gian: Chudi cac quan sat duoc thu thap trén
cung mdt doi tugng tai cac moc thoi gian khac nhau dugce goi 1a chuoi
thoi gian.

Céc chudi thoi gian thuong duge md hinh héa dang téng (hay tich)
ctia 4 thanh phan: (1) xu huéng (2) chu ky (3) mua va (4) thanh phan
ngau nhién. Do d6 ta c6 :

Y, =TCSu, Y =T +C +S, +u,

Véi Tr (Trend - Xu thé), Cl ,(Cyclical - Chu ky), Sn (Seasonal - Mua),
Ir (Irregular - Ngau nhién/bat thuong)
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Khi nghién ctru cac thanh phan ctia mot chudi thoi gian. Nha phan tich
phai xem xét cac thanh phan nay lién quan nhu thé nao véi chudi dit liéu
goc (bien Y).

C6 2 mb hinh thé hién mbi quan hé nay:

* Mo hinh nhén tinh (Multiplicative Components Model) xem cac
gi4 tri cia mot chudi thoi gian (bién Y) dugc tao thanh béi tich sb clia
tung thanh phan Tr, Cl, Sn, Ir.

M6 hinh nhén tinh: Y, = Tr,. Cl.. Sn,. Ir,

* MG hinh cdng tinh (Additive Components Model) xem cic gid tri
ctia mot chudi thoi gian (bién Y) duge tao thanh boi tong cac gia tri cia
cac thanh phan Tr, Cl, Sn, Ir.

M6 hinh cong tinh: Y, = Tr,+ Cl + Sn, + Ir,
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*

Phan biét tinh mua va tinh xu hudng trong hinh
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2.2. Giéi thiéu chung vé cac mé
hinh chudi thoi gian don bién:

Duoc bibt rong rai dudi cai tén phuong phap Box-Jenkins (BJ),
nhung vé mit k¥ thuat dwoc goi 1a phuong phap ARIMA.

Khéng giéng nhur cic mé hinh hdi quy trong d6 Yt dugc giai
thich boi k bién lam hdi quy X, X,,..., Xy, trong cac md hinh chubi
thoi gian kiéu BJ, Y, c6 thé dugc giai thich boi cac gia tri trong qua
khir hay gié tri tré ctia ban than bién Y va céc sai s6 ngdu nhién.

Trong tam cua phuong phap du bao nay 1a phan tich céc tinh
chat x4c suit hay ngau nhién cua ban thin cac chudi thoi gian kinh té
theo cach “tu minh giai thich cho chinh minh” (ban than chudi thoi

2.2. Gi6i thiéu chung vé cac mo
hinh chudi thoi gian don bién:

:gfan nay du bao cho chinh chudi thoi gian nay).
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Mb hinh chudi thoi gian don bién (univariate time series
model) dugc st dung khi hanh vi cua bién sb can giai
thich dugc quyét dinh boi nhimg thong tin vé gia tri cia
chinh né trong qua khir va/hoac gia tri hién tai va qua khu
clia hang nhiéu. Y tuéng ctia md hinh nay duwa trén gia
dinh nhiing yéu t6 xay ra trong quéa khir s& tiép tuc lap lai
cho hién tai va tuong lai. Theo do, cac nha nghién ctru sé
dua trén cac van dong va bién dong cua chinh yéu td can
du bao dé giai thich cho chinh yéu t6 nay.
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Phwong phap trung binh trwot két hop tw hdi quy
(Autoregressive integrated moving average - ARIMA)

Pé du bao theo phuong phap ARIMA thi chudi thoi gian phai
1a mot chudi dimg. Vi vdy, phin nay s& di tim hiéu:

(1) Lam thé nao dé 1ap mé hinh mot chudi thoi gian ding?

(2) Lam thé nao st dung mo hinh thich hop cho muc dich du

bao?

*

2.2.1. Chubi dirng (Stationarity)
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Mot chudi dit liéu thoi gian dwoc xem 14 ding néu nhu trung binh va
phuong sai ciia phwong trinh khong thay dbi theo thoi gian va gia tri
ctia ddng phuong sai giita hai doan chi phu thudc vao khoang cach
hay do tré vé thoi gian giira hai thoi doan nay chtr khéng phu thude
vao thoi diém thyc té ma dong phuong sai duoc tinh (Ramanathan,
2002)

E(Y,)z U = const

Var (Y,) = o’ =const

Cov(Y,,Y, )=y, = E[(Y, = )Y, , — )]
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Gia déng cira ciia ¢6 phiéu Bibica 19/12/2001 — 30/10/2015
Chudi thoi gian khong dirng
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* Nhiéu tring (White noise)

Chudi thoi gian c¢6 ky vong bang 0, phuong sai
khong do61 va hi€p phuong sai bang 0 duoc goi la
nhiéu trang (White noise) thuong duge ky hiéu 12 ¢,

(1) E(&) =0

(2) Var(g,) = o’

(3) Cov( ¢ .,6.,)=0, t=s

Gia dong cira ciia co phiéu Bibica 19/12/2001 — 30/10/2015
Chuoi thoi gian da dugc thue hién thanh chuoi dirng
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Kiém dinh tinh ding

Dé kiém dinh tinh dimg cta chudi thoi gian, nguoi
thuong dung hai cach:
- Kiém dinh tinh dirng dya vao biéu dd twong quan
- Kiém dinh nghiém don vi d6i véi tinh dimg

ta

2
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Kiém dinh nghi¢m don vi (Unit Root Test)

Kiém dinh nghiém don vi la mot kié:m dinh dugc st dung
kha pho bién dé kiém dinh mdt chuoi thoi gjan dung hay
khong dirng. Gia sur ta ¢6 phuong trinh ty hoi quy nhu sau:
Auto regressive function:

AR(1): Y,=pY,, + u, véi u, ~iid N(0; 6?) u, 14 nhiéu trang
Néu p < 1: chudi dimng

Néu p = 1: chudi c6 nghiém don vi (chudi khong ding)
Néu p > 1: chudi bi bung nd (explosive series)

2

vk Kiém dinh nghiém don vi (Unit Root Test) (tt)

AR(1): Y,=pY,, + u, véi u, ~iid N(0; 6?) u, 1 nhiéu trang

V/\
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Gia thié:  Hy:p=1 Y, (1a chudi khong dimg)
H :p<l Y, (1a chudi dimg)
Phuong trinh: ¥, = oY, +u,

Tuong duong véi: Y =Y =pY  +u =Y = (p—l) Y. +u,

AY, =Y, +u,

2

— =\
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* Kiém dinh nghi¢m don vi (Unit Root Test) (tt)

Nhu vay, cac gia thiét & trén o thé duogc viét lai nhu sau:

H,:0=0 Y, 1achudic6 nghiém don vi, chudi khong dimg
H :0<0 Y, 1a chudi dimg

Dickey and Fuller cho ring gié tri t uéc luong ciia hé s6 Y, s&
theo phan phoi xac suat 7(7= gia tri 6 udc luong / sai sO cua hé
$0 4). Kiém dinh thong ké 7 con goi kiém dinh Dickey — Fuler
(DF)

2

*

Kiém dinh DF duogc ude lugng vai ba hinh
thire :

V/\
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Khi 14 mét buéc ngdu nhién khong hing s (Without Constant
and trend)

AY, =0Y, | +u,

Khi 1a mét budce ngiu nhién c6 hing sb (Without Constant)
AY, = B, +0Y, , +u,

Khi Y, 1a mot budc ngiu nhién c6 hiang s xoay quanh mot
duong xu thé ngiu nhién.

AY, = B, + B, @trend +0Y, | +u,

— =\
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Dé kiém dinh H, , so sanh gié tri théng ké 7 tinh toan véi gia tri
thong ké 7 tra bang DF

Néu s6 hang sai s6 u, 1a ty tuong quan, ta s& bién d6i phuong trinh
trén thanh:

AY, =B, + B, @ trend +6Y, | + aii AY, , +e, (*)

Gia thuyét khong van 1a H,:5=0 hodc H,:p=1 conghialaY co
nghiém don vi, (Y 1a khong ding).

Khi kiém dinh DF duoc ap dung cho cac mo hinh nhu (*) né duoc
goi 1a kiém dinh Dickey-Fuller m¢ rong (Augmented Dickey-Fuller
(ADF) test). Tri théng ké ciia kiém dinh ADF ¢6 cting mot phan bd
tiém cén giéng nhu cua tri théng ké DF, do vay co6 thé sit dung cing
c4c gia tri t6i han gidng nhau (Cao Hao Thi,2011).

2

2.2.3 Kiém dinh nghiém don vi (Unit Root Test) (tt)

V/\
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Khi doé :

Néu |Ta | tinh toan > |T | gia tri ADF (ADF test statistic) suy ra bac
bo gia thiet H, (ton tai nghiém don vi) => chudi dir liéu khong
dung

Néu |Ta | tinh toan < |T| gia tri ADF (ADF test statistic) suy ra

khéng c6 co s bac bo gia thiét H, , hay khong ton tai nghiém don
vi => chudi dit lidu 1a chudi dimg

2

— =\
Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha N 30

Ham ty twong quan va ham tu twong quan
riéng phan

= Ham tu twong quan (autocorrection function, ACF) hodc biéu dd
tuong quan (correlogram) 1a biéu do6 c6 duoc khi v€ cac hé so tu
tuong quan (z,) taicacs =0, 1, 2...

* Ham tu tuong quan riéng phan (Partial autocorrelation, PACF) la
bicu do co dugc khi vé cac hé so tu twong quan riéng phan, 7, lan
luottaikk =1, 2, 3...

Do t6n tai turong quan truc tiép giita Y, va ¥, (s <p) va khong ton
tai tuong quan truc tiép gitta Y, va Y, (s > p), PACF thuong c6 h¢ so
tu tuong quan riéng phan khac 0 d6i véi cac bac tré nho hon hozc
bang béc tré ctia md hinh (z,, # 0, kk <p) va c6 hé sb twong quan
riéng phan bang 0 d6i véi cac bac tré 1on hon bac tré ctia mo hinh (z;,
=0, kk > p).

2

V/\
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* Sai phan

= Pé thuc hién duoc wéc lwgng va duw bao véi chudi thoi gian, thi
chuoi thoi gian phai 1a mét chuoi dirng.

= Do d6, néu chudi khong dimg thi ta liy sai phan cho dén khi chudi
dung

GDPR, | GDPR,, | AGDPR=DGDPR=GDP, - GDP, ,

2004 67.8912

2005 73.6225 “67.8912 — 5.7312
2006/ 78.7598 73.6225(—> 5.1373
2007, 84.3745 78.7598 5.6152
2008 89.1521] 84.3745 4.7771
2009 93.9644) 89.1521 4.8123
2010 100, 93.9644 6.0356
2011 106.2403 100 6.2403
2012/ 111.8151] 106.2403 5.5748
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Tom tat vé ki€ém dinh chuoi dirng

= Nén su dung kiém dinh nghiém don vi dé quyét dinh chudi c6
dung hay khong

= Theo kiém dinh nghiém don vi, chudi dirng phai dat dwoc 2
yéu to:
o & <0 tirc 1 p phai nho hon 1

o Néu |Ta |tinh todn < |T| gia tri ADF (ADF test statistic) suy ra
khong c6 co so bac bé gia thiet H,vdi H, ton tai nghi¢ém don
vi => chudi dit liéu 1 chudi dirng
+ Néu nhu chudi khong dirng thi sai phin cho thanh chudi
dirng. Sau khi chudi dirng thi tién hanh chay md hinh ARIMA

2

V/\
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* M6 hinh ARIMA

- Muc dich cia ARIMA la gi?
- Mé Hinh Tw Héi Quy Bic p-AR(p)
Trong mé hinh ty hdi qui qua trinh phu thudc vao tong co
trong so cua cac gia tri qua khtr va so6 hang nhiéu ngau nhién.
AR():Y, =+ Y, +u,
AR(p): Y, =4 +4Y  +PY ,+..+9,)_, +u

t—p t
Trong d6 u,la nhicu trang

2

— =\
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*

- Dang todn tir liti, mé hinh Tw Hoi Quy Béc p-AR(p)

M6 hinh ARIMA

AR(p):Y, = ¢, + oY+ oY , +"'+¢th—p +u,

Diéu kién can dé AR(p) dimng thi
p
oi

1

< 1,goi AR(p)kha nghich

2

Trong d6 u, 1a nhiéu tring

2

*

- Mo Hinh Trung Binh Truot Bic q — MA(q)

V/\
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Trong M6 hinh trung binh trugt, qua trinh dugc mo ta
hoan toan bang tong c6 trong sb cta cac ngau nhién hién
hanh c6 d6 tré.
MA(q): Y, =u+06u,  +..+0u,  +u,t=12,.,n
MAQ):Y, = u+6u,  +u,

Trong d6 u,1a nhiéu trang

— =\
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*

- M6 Hinh Trung Binh Truot Bic q — MA(q)

Toan tur [ui cua:
MA(q): Y, =pu+06u,  +..+0u,  +u,t=12,.,n

Didu kién dé MA(q) kha nghich:
>
i=1

Trong d6 u, 1a nhidu tring

0;| < 1,goi MA(q)kha nghich

2

*

- Mé Hinh Héi Quy va Trung Binh Truwot -ARMA (p,q)

V/\
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Téng quat, Y, 1 qua trinh ARMA(p,q) néu Y ¢6
thé biéu dién duédi dang :
Y=0+gY +@) ,+.+@ Y +Qu+0u  +.+0u,,

Trong d6 u,1a nhiéu tring.

— =\
Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha N ~

- M6 Hinh Tw Hoi Quy va Trung Binh Truwot -ARMA (p,q)

ARMA(1,1), néu Y c6 thé biéu dién dudi dang
Y =60 +¢,Y, |+ O0,u, + 0 ,u,_

t

ARMA(2,2): Y, =0+4Y  +@Y , +Qu, +Gu, , +6u, ,

ARAM(pq):
Y=0+@Y  +@) ,+.+o Y +Ou+Gu  +..+0u._,

Trong d6 u, la nhiu tring.

2

*

Mé Hinh Hoi Quy Két Hop Trung Binh Trwot -ARIMA (p,d,q)

39 N

Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha N

Theo phuong phép Box-Jenkins, néu ta muén du béo, ta phai
gia thiét rang mé hinh khong thay doi theo thoi gian. Vi vy,
mb hinh ta tién hanh dy bao phai co tinh dimg.

Néu chudi gbc Y, khong dung, ta tién hanh sai phan AY,

Ltc nay ta noi Y ~ I(1)

Néu nhu chudi van khong dung, ta 1y thém mot 1an sai phan
nita trén sai phan nay, va néu chudi sai phan hai 1an nay dung.
Ta goi 1a chudi nay 1a sai phan bac 2: Y, ~ 1(2)

Vay néu chudi dimg bac d, ta co: Y, ~ I(d)

Luc nay, ta c6 mo hinh ARIMA(p,d,q) tt m6 hinh ARMA(p,q)

— =\
Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha N 40
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AR(p) 1a truong hop dic biét cia ARIMA(p,d,q), khi d=0 va g=0.

MA(q) 1a truong hop dac bict cia ARIMA(p,d,q), khi d=0 va p=0.

ARIMA(2,1,2)- nghia 1a chudi Y, c6 sai phan béc 1 1a chudi ding,
chudi sai phan dimg nay c6 thé biéu dién duéi dang
ARIMA(2,1,2):

AY =0 +@AY_ +PAY , +6u, +6u, , + Ou, ,
Trong d6 u, la nhiéu trang.

Nhu vay néu biét cac tham s p,q,d, khi d6 ta c6 thé mé hinh hoa

dugc chudi. Van dé dat ra 1a xac dinh d,p,q va cac tham sb 0, ¢

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 =

Cau héi dat ra la:
- Lam cach ndo dé biét chudi thoi gian minh
nghién ctru thuéc mo hinh nao?

- Lam cach nao dé du bao?

‘¢ Svaha 3 AT

QUY TRINH LUA CHON VA THU'C HIEN MO
* HINH ARIMA (p,d,q)

Buée 1 : Nhan dang d mo hinh ARIMA(p,d,q)

Ttc 1a tim céac gia tri thich hop cua p,d va q.
Ta sé trinh bay ngdn gon biéu d6 twong quan ( correlogram)
va biéu d6 twong quan riéng phan (partial correlogram) hd

tro cho cong viéc nay nhu the nao.

QUY TRINH LUA CHON VA THU'C HIEN MO

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 =

* HINH ARIMA (p,d,q)
Buéc 2a : Xac dinh SACF sample autocorrelation function:
p=lt=sac
yl‘l

?"'k =E’(Y, _?)(Y,_& —IT)=

M=Cov ¥,Y_,)
n

Y¥,-v)
n

7, =E|(Y,-Y)}|= =Var(Y,)

SACF c6 xu huéng giam din va tit nhanh vé 0 => chudi dimg

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 =
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QUY TRINH LUA CHON VA THU'C HIEN MO
* HINH ARIMA (p,d,q)

Buwoce 2b : Xac dinh PACF:
V=g +4Y  +Y ,+.+gY  +u

Véi u, 1a nhiéu tring

t

ACF va PACF c6 tuong quan v6i nhau
PACF, = p,= py;=corr(Y,, Y, ) =ACF,
PACF, = corr(Y,, Y,) = py=(p> - p*)/(1-p;?)

*

- Chon mé hinh AR(p) néu dd thi SPAC c6 gié tri cao tai do tré
1,2,..., p va giam nhicu sau p va dan ham SAC giam dan.

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 =

- Chon mé hinh MA(q) néu dd thi SAC c6 gié tri cao tai do tré
1,2,...,q va giam nhiéu sau q va dang ham SPAC giam dan. Tom
lai:

Loai md hinh  Dang db thi SACF Dang d6 thi SPACF
AR(p) Giam dan C6 dinh & p

MA(q) Co dinh & q Giam dan
ARMA(p, q) Giam dan Giam dan

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 16

Nhan dang mé hinh trén lwgc d6 twong quan
va tu twong quan

Dung lugc db twong quan va ty trong quan riéng 1a phuong phap
hiéu qua dé xac dinh p va q. Luoc dd vé& ACF va PACF theo d¢ dai
cua do tré.

Ddng thoi ciing v& dudng phan giai chi khoang tin cdy 95% cho gia
tri béng 0 caa hé sb tu tuong quan (Bartlett,1946) va hé $6 tu tuong
quanriéng (+1,96 / ~/n)

Qua d6, nhan dién cac hé sé twong quan va ty trong quan riéng
khac khong véi mie y nghia 5%.

Tir d6 c6 thé dua ra cac doan nhan chudi dimg, cac gia tri p va q
cua cac qua trinh AR(p), MA(q).

Buéc 3 : Udc lwgng mé hinh ARIMA

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 =

Sau khi da nhan dang cac gia tri thich hgp cua p, d va q.
Budce tiép theo 1a udc lugng cac tham s6 cua cac sd hang ty
hoi quy va trung binh trugt trong mé hinh.

Ta str dung phuong phap binh phuong tdi thiéu OLS

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 =
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KX Bugc4 : Lya chon ARIMA phit hep ) S 1+ chon ARIMA phis hop vi

va Kiém dinh chan doan Kiém dinh chin do4n (tt)
Sau khi d4 luya chon md hinh ARIMA cu thé va uéce lugng cac tham Ba tiéu chuén co ban:
s6 cua no, ta tim hiéu xem mé hinh liwa chon ¢6 phu hop véi dir lidu & 1) Mb hinh ARIMA (p,d,q) phai vuet qua tt ca cac kiém dinh

mirc chip nhan hay khong béi vi ¢6 thé mot mo hinh ARIMA khac 2) Adjusted R? cao

cling phu hop véi dir liéu. i X Lz )
3) Cac chuan thong tin thap (AIC, SBIC, HQIC nhd)

Mot kiém dinh don gian v& mod hinh lya chon 1a xem cac phén du
wdc lugng tir md hinh nay c6 tinh ngdu nhién thuan tay hay khong

(tirc 14 ¢6 nhidu tring hay khong).

=\ ys =\
Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha - ~ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha -~ ~
B4.1. Céc chuin théng tin: *
oTiéu chudn AIC (Akaike info criterion) B4.2. Kiém dinh gia tri nghich dio ctia nghi¢ém
N :(LSS) o2k dac trung AR(p) va MA(q)
i (13)
Trong d6 k 14 s6 tham sb cia mé hinh hdi quy. Gia tri AIC cang nhé . .
chimg t6 mé hinh hdi quy cang phi hgp. Phin mém EViews uéc lugng gi tri Céc nghiém dac trung déu nam trong vong tron
AIC béng biéu thirc sau: . L., , . N ,
sl 2k don vi. Hay no6i cach khac, AR va MA déu kha
AIC=-=4+22
o (14) nghich

eTiéu chuin Schwarz (Schwarz criterion)

SCo [ RSS )nk/n

n (15)

Gié tri SC cang nho chimng t6 mé hinh hdi quy cang phit hop. Phin mém
EViews udc luong SC bing cong thirc:

SC=—£+klOgn

n n (1 6)
V/\ 2 v/-\
Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha N N~ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha N ~




B4.2. Kiém dinh tinh thich hop cia mé hinh

Y nghia viéc kiém dinh u, 1 nhiéu tring la ¢& m hinh da dua ddy du cac thong
tin da biét trong qua khir Yy, Yy,...Va U, Ups,... VA that sy ¢ anh huong dén
Y, vao mé hinh.

o’ ;8 =1

E(u,)=0,E(u,,u,)= {O'S iy

V& lugce db twong quan SACF va SPACF cho phin du.

Néu SACF va SPACF khéng c6 thanh phan c6 ¥ nghia théng ké thi u, twong tu
v6i nhiéu tring. Khi d6 mé hinh c6 thé 1a chip nhan dugc. Néu khong, ta phai
lap lai tir déu

Nhu viy, qua trinh wéc lwong mé hinh ARIMA(p,d,q) 1a qua trinh Idp lai
nhiéu lin,

*

Kiém dinh khi binh phuong dwa trén théng ké Q cuia Box-Pierce:

Cich khac, dwa hé sé tu twong quan ciia cac phén du.

Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha N

Ho:pc,l :pc,Z :'":pe,k :O’

. k

e 1A na

H, c6 it nhat p&k =0 0= nE Pl
i=1

1552 , Lah¢ s6 trong quan mau bac k cia phin du;

n 1a kich thuéc mau.
Néu u, 12 nhidu tring thi Q ¢ phan b tiém can x* véi bac tu do (k-p-
q).Tinh toan gia tri Q, so sanh véi gia tri t6i han. Néu gia tri cua Q 16n
hon gia tri t&1 han thi bac bo gia thiét H, vé ph?m du khong tuong quan.

Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha -~

2
N4

Budce 4 : Du bao

Mot trong s6 céac 1y do vé tinh phd bién ciia phwong phap nay 1a &
tinh thanh cong trong mé hinh du béo.

C6 rat nhidu mé hinh dy bao, nhung wu diém cta ky thuat nay la
dung chinh chudi thoi gian nay du bio cho chinh né.

Hay ndi cach khac, n6 ¢ mé hinh hoa gan nhu tit ca dao dong cua
chudi thoi gian ban déu.

Do d9, véi nhitng chudi dix liéu mang tinh nhay cam nhu du bao
bién dong gia dau, gia vang, gia ching khoan.. M6 hinh ARIMA
dugce xem la mot mo6 hinh phu hop

V/\
Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha N N~

So sanh gia tri dy bao véi gia tri thuc té

[ Proc] onec] | | ame | Fesee | Estimte Forecast st et

Hml‘lu ‘|F‘| | “;‘M stk A b

F-1
F-2

-3

2

10 11 12 13 14 15

—— Residual —— Actual —— Fitted |

— =\
Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha N 56~
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remambe;

TOM TAT

Dé kiém dinh tinh dimg cta chudi thoi gian, ngudi ta
thuong dung hai cach:
- Kiém dinh tinh ding dya vao biéu dd twong quan

+ Dua vao khoang tin cdy 95%

+ Dua vao kiém dinh Box-Pierce va Ljung - Box
- Kiém dinh nghiém don vi dbi véi tinh ding

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha = 57

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 58

TOM TAT (tt)

= Nén sir dung kiém dinh nghiém don vi dé quyét dinh chudi co
dung hay khong

= Theo kiém dinh nghiém don vi, chudi dirng phai dat dwoc 2
yéu to:

e 8 <0 tuc la p phai nho hon 1

o Néu |T,1|t1'nh toan < |T| gia tri ADF (ADF test statistic) suy ra
khong c6 co sd bac bé gia thiet H,vdi H, ton tai nghiém don
vi => chudi dir liéu I chudi dirng
+ Néu nhu chudi khong dirng thi sai phin cho thanh chudi
dirng. Sau khi chudi dirng thi tién hanh chay md hinh ARIMA

TOM TAT (tt)

AR(p) la truong hop dac biét cia ARIMA(p,d,q), khi d=0 va q=0.
MA(q) la truong hop dac biét cia ARIMA(p,d,q), khi d=0 va p=0.
ARIMA(2,1,2):

AY =0 +QAY_ + @AY, ,+6u, +0u,, + Ou, ,
Trong d6 u, 1a nhidu tring.

Nhur vy néu biét cac tham sb p,q,d, khi d6 ta c6 thé mo hinh héa duoc

chudi. Van dé dit ra la xac dinh d,p,q va cac tham s6 6,¢

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 59 =

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 =
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TOM TAT (tt)

Cac budc thuc hién moé hinh ARIMA(p,d,q):
Budce 1: nhan dang mé hinh

Buéc 2: Udc lugng mo hinh

Budc 3: Kiém dinh chan doan

Budc 4: Du bao

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 o1

TOM TAT (tt)

Vai trd quan trong nhét ciia mé hinh ARIMA chinh 1a kha ning du
béo.

Uu diém ciia k¥ thuat nay 1a ding chinh chudi thoi gian nay dy bao
cho chinh no.

Hay néi cach khac, né da mé hinh hoa gan nhu tit ca dao dong cua
chudi thoi gian ban dau.

Do d6, voi nhitng chudi dit liéu mang tinh nhay cam nhu du béo
bién dong gia dau, gid vang, gia ching khoan.. M6 hinh ARIMA
dugc xem 1a mdt mo hinh phu hop

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 =

Hudng dan lay data:

Buwdc 1. Trang lady ma ching khoan:
http://ivt.ssi.com.vn/Corporatelnformation.aspx

B2. Trang lay d liéu data chirng khoan:
http://www.bvsc.com.vn/DownloadMSData.aspx

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 3

Thank you
for listening!

16



