CHUONG 3. MO HINH
PHUONG SAI CO PIEU
KIEN THAY DOI

\/v/\\/

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

D4 Hoang Oanh

Tai ligu tham khao cho ndi dung

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

= Enders, Walter, Applied Econometric Time Series, 3" edition,
Wiley, 2010.

= Nguyén Quang Dong, Kinh té liwong, NXB Dai hoc Kinh t& quéc
dan, 2012.

= Nguyén Trong Hoai va céc tac gia, D bdo va phén tich div liéu
trong kinh té va tai chinh, NXB Théng K&, 2009.

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 P

NO1 dung

3.1. Quan h¢é phi tuyén trong tai chinh

3.2. M6 hinh ARCH: Gii thiéu, tinh chat, dic diém va
udc lugng cia ARCH

3.3. Md hinh GARCH: Giéi thiéu, tinh chét, uéc lugng
va du bao cia GARCH

3.4. Gi6i thi§u czjc mo hinh mé rong ciia GARCH:
GARCH bat doi xung, GJR, EGARCH
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Khi nao sir dung cac mé hinh

Phuong sai cé diéu kién thay déi?

Khi nha nghién ctru mong muén c6 thé du doan duoc su
bién dong twong lai cia cac bién kinh té

- Bién dong vi mo: bién dong vé lam phat, vé ty gia hdi
doai, 1ai suat... c6 anh huong thé nao dén tang trudng va phat
trién kinh te.

- Linh vuec thi trudng tai chinh: du doan duoc sy bién dong
cua gia chung khoan, gia vang, gia USD va cac dong tién
ngoai té...
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Thi du 1:

Lam phét Viét Nam dugc xem 1a mot trong nhitng yéu t& vi mé
thuong xuyén bién dong va rat kho kiém soét. Nhitng nam 80, lam
phét phi mi & mirc xép xi khoang 300%/nam thi dau nhimg nim 90,
lam phat giam con khoang 50%/nam. Tur 1996 - 2006, lam phat giam
thip dudi mot con s6. Nam 2007 — 2012 lam phat da bat tré lai véi
hai chit s6. Tir 2013 - nay, lam phat giam thap con khoang 7-8%,
riéng 2014, lam phat sut giam chi con 4,09% . Diéu nay da gy anh
huéng rat nhiéu dén cac muc tiéu phat trién kinh té va cac chinh sach
kinh té. Do d, cac nha kinh té hoc mong mudn biét duge “Sy bién
dong/bét dinh ctia lam phat anh huéng dén ting trudng kinh t&” nhur
thé ndo va 1am cach nao dé uge luong duoc su bt dinh lam phat hay

Thi du 2:

p3
5 N

rdc luong tinh bat 6n trong nén kinh té
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Mot stic hap dan véi thi truong chimg khoan boi vi tinh khé ludng
truge trong bién dong cua nd, va cac nha diu tu thuong ky vong
vao nhitng ¢ phiéu c6 muc bién dong cang nhiéu, rii ro cang cao
thi s€ mang dén cho ho loi nhuan duge nhiéu hon, chéng han nhu
thong tin, rat kho dé do luong thong tin. Tuy nhién, cic nha dau tu
biét ring suit sinh 1oi c6 phiéu thuong c6 khuynh hudng ting 1én
v6i nhitng thong tin t6t, va bién dong theo chidu hudng giam lién
tuc néu nhu thong tin c6 tac dong xAu

Tuy nhién, m6 hinh OLS gia dinh phuong sai khong thay doi. Vay
mo hinh nao 1a phu hop cho nhitng truong hgp nay?

— =\
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3.1. Quan hé phi tuyén trong tai chinh

Ta c¢6 md hinh hdi quy boi OLS nhu sau:
Y =By BoXo + BaXg ot BiX g )
Voiy, trong mo hinh OLS duoc gia dinh tuén theo phan phoi
chuan
u~N(0;07)
Thqo do, gia tri trung binh cua u: E(u)) = 0. Phuong sai khong
doi: Var(u)=c>

Vay néu phuong sai thay ddi theo thoi gian?? Var(u,)=c?,

2

3.1. Quan h¢ phi tuyén trong tai chinh (tt)

| £ Series: DCLOSE Workfile: STB2::5tb\ = B

| view| Prac | object | Properties | | print | Name | Freeze | | Defoutt = || Options [sampie | Genr[ sneet| stats | ent |

D%y 1a mot dang quan hé phi tuyén trong tai chinh
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3.1. Quan hé phi tuyén trong tai chinh (tt)

Ta nhin thdy (hinh v&) chudi thoi gian c6 mic dé bién dong khong
déu. Mirc do bién dong nay dwoc duge do qua phuong sai.

Vay phuong sai thé hién mirc d6 bién dong cua dit lidu quanh gié tri
trung binh.

Céc nha diu tu goi mirc d bién dong (phuong sai) nay 14 rai ro. Va
ho ky vong ring néu nhu dau tw vao mot ¢b phiéu thi vide c¢d phiéu
d6 bién dong s& mang dén cho ho nhiéu rui ro tc 14 ky vong loi
nhuén cling s& nhiéu hon so véi mot ¢b phiéu én dinh

3.1. Quan hé phi tuyén trong tai chinh (tt)

Quan sat k¥ hon, ta nhin thy:

C6 nhiing thoi diém muc d6 bién dong 16n thi thoi diém ké tiép murc
do bién dong ciing 16n. Nguoc lai, ¢6 nhitng thoi diém muc do bién
d6ng nho thi thoi diém ké tiép muc d6 bién dong cling nho

=Tirc 1a bién dong cua thoi diém nay phy thudc vao bién dong cua
thoi diém trude d6

= Ta goi truong hop nay 1a phuong sai c¢6 diéu kién thay dbi

Bay gid s& tim hiéu mé hinh phwong sai c6 diéu kién thay ddi 1a mé
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inh nhu thé nao?
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Y tuéng md hinh phuong sai co diéu kién thay doi
ARCH/GARCH

Tinh than quan trong nhit ciia mé hinh ARCH, GARCH i wéc
lugng dugce rai ro cuia mot tai san tai chinh hay udc lugng dugc mire

bién dong cua mot bien kinh t€ vi mo

M6 hinh ARCH/GARCH xay dung co so ly thuyét rﬁng trong qua
trinh nghién ctru thuong hay gap truong hop anh hudng tur cac thong
tin t6t va xiu ma chung ta khong thé dinh luong dugc. Do do, tac
dong cua nhitng thong tin nay s€ tap trung tai u, kéo theo kha nang

phwrong sai ciia cic hang nhiéu thay déi theo thoi gian
g

3.2. M6 hinh ARCH (Autoregressive conditional
heteroskedasticity) :

Gia st ta c6 mo hinh ARMA(2,1) nhu sau:
Y =Bt BiYe T B Y T 0
Voi u, trong mo hinh OLS duoc gia dinh tuén theo phan
phoi chuan
u,~ N(0;6,%)
Theo d6, gia tri trung binh cua u: E(u) = 0. Phuong sai
khong doi: Var(u,)=c?
Vay néu phuong sai thay ddi theo thoi gian?? Var(u,)=62,
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3.2. M6 hinh ARCH (tt)

Y twéng cia md hinh ARCH (Autoregressive
conditional heteroscedastic), con goi la mo hinh phuong
sai co diéu kién cua sai s6 thay d6i tu hdi quy: phuong sai
clia cac sb hang nhiéu tai thoi diém t phu thudc vao cac

s6 hang nhidu binh phuong & cac giai doan trude.

2

V/\
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Uéc lwgng md hinh ARCH

Buée 1: Gia sur ta c6 mé hinh ARMA(2,1) nhu sau:
Y =Bot B Y B Yo T Ou,
Thu liy phan du

Néu nhu nghién ciru chung ta 1a mé hinh ¢6 dang ARMA(p,q)
Y=0+aY +@Y ,+.+o Y +u+6u  +.+6u,,

Ta ciing thu lay phan du

2

3.2. M6 hinh ARCH (tt)
Gia suir ta ¢c6 mo hinh ARMA(2,1) nhu sau:
Y =Bot B Yy B Y, T 0u,

ARCH(1):

Y=8+BY +5Y ,+ Ou,, +u,
u,=v,o,;v, ~N(0;1)

ol =a,+au’,

ARCH (q)

Y =6, +BY_ +B,Y ,+ Ou, +u,
u, =v,c,;v, ~ N@O;1);u, ~ N(0,0/)

2 2 2 2
ol =a,tau  tau L, +...tau

q7t-q
— =\
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Udc lugng mo6 hinh ARCH(q)

V/\
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Budre 2: Kiém dinh phin du xem c6 hiéu tng ARCH(q) hay khong

2 2 2 2
o, =a,toqu Fonu, +.tau,

V6i u? 1a u6e lugng khong chéch cua 62
Tuc 1a u? c6 dang mé hinh AR(q)
Ttec la:
A2 ~2 ~2 ~2
Ur =0y + O U1+ OLU-2 +. ..+aqut_q +V,
=> Xac dinh h¢ s6 x4c dinh ciia mé hinh hdi quy phu R2,,,

2
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U6c lwong md hinh ARCH

Bugc 3:

Xéc dinh gia thiét

H,: oy = a, =...= o, (M0 hinh khong c6 hi¢u ing ARCH)

H, : c6 it nhat mot trong so cac a khac 0 ( mo6 hinh c¢é hiéu
ung ARCH)

Ta tinh R, *T v6i T 1a s6 quan sat ctia chudi dir liéu dang
duoc xem xét.

Kiém dinh sir dung phan phdi Chi-square véi bac tu do q.
%2 > %2(q): bac bo gia thiét H, => Mb hinh ¢6 hiéu ting
ARCH
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Piéu kién ARCH(q)

M6 hinh ARCH(1):
Yo = B1 + B2 Xy + B3X3 +up uly, ~N(0, 6?)

o = ay + agui_ voia,>0,0,>0vao, <1
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Diéu kién ARCH(q)

Phuong trinh phuong sai c6 diéu kién c6 hai rang budc quan
trong:

- Rang bugc khong am (non- -negativity constraint): a,> 0, o,
> 0. Do 6 1a phuong sai c6 dleu kién, gla tri cua n6 phai luén
ludn duong (> 0). Ngoai ra, tit ca bién s6 & vé phai cua
phuong trinh phuong sai c6 diéu kién déu duoc binh phuong,
do vay, phuong sai c6 diéu kién khong thé am. Dé dam bao
rang phuong sai c6 diéu kién luon duong, cac hé sé udc luong
trong phuong trinh phuong sai c6 diéu kién do vay khong
dugc dm: a;>0Vi=0,1,2,...,q.

- Rang budc ding: o, < 1. Phuong trinh phwong sai c6 diéu
kién dugc xem nhu mot qua trinh AR(1). Chinh vi vay rang

KET QUA UOC LUQNG MO HINH ARCH (4)

budc nay dé dam bao qué trinh AR(1) duing. 0

DCLOSE, = 0.0126 - 0.9496 DCLOSE, , -0.4718 DCLOSE,, +
1.0436 u,, +0.5487 u,, +u,

ut ~ N(Oaczt )

&1 =0.0509+0.3340 21 +0.2637 112 +0.04201,3 +0.1918 14 +v,
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[ View Proc| object | [Print [ Name | Freeze | | Defauk ~[[Options [Position | sample | Sheet | stats | spec|

Gia str nhu ching
ta tim dugc hai mo

4 hinh ARCH va dén

. do xem liéu mo6
hinh ARCH nao

2 t6t hon, thi day

{idl | ” cling la mot trong
. s | J I il nhiing cach dé
o ot G A LALLM ML A chung ta c6 thé
6 07 08 03 G0 1 12 13 4 15 quangatva danh
| — ARCH03 — ARCHO4 | gia
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Nhugc diém ciia md hinh ARCH:

Mic di mé hinh ARCH ¢6 thé ude luong dugc mire d6 rui ro cla cac
bién kinh té théng qua mé hinh phuong sai c6 diéu kién cua sai sé thay

dbi. Tuy nhién:

- M6 hinh ARCH dura trén gia thiét ring cac cti séc duong va cti séc 4m
¢6 cung mutrc d6 anh huong dén do rui ro thong qua viée binh phuong cac
nhiéu u, ;. Tuy nhién, ta biét rang trong thuc té, thong thuong su bién
dong tur loi sudt (bién kinh té) cua céc tin tire xAu ludn dé lai mirc do anh
huéng manh va dai 1au hon so véi céc tin tirc tt, do do, tin tirc x4u thong
thuong sé€ tao nén rii ro manh hon so vai tin tot.
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Nhuge diém ciia mé hinh ARCH(tt):

- Néu nhu thuce hién mot mé hinh ARCH str dung qua nhidu do tré,
diéu d6 ciing ddng nghia md hinh cua ta s& 1am mAt mot s luong bac

tu do 16n trong mo hinh, do do, Kkét qua sé& thiéu chinh xéc hon.

Cho nén trong truong hop nay, cac nha nghién ciru khuyén nghi sir
dung m6 hinh GARCH. M6 hinh GARCH cua Bollerslev T.(1986),
voi GARCH 1a Generalised Autogressive Conditional
Heteroskedasticity, thuong dugc goi 1a mé hinh ARCH tong quat.

3.3. M6 hinh GARCH (Generalised
autoregressive conditional heteroskedasticity) :

M6 hinh GARCH(p,q) c¢6 dang:
Y =Bot B Yy T BY, +0iu,

u~N(0;67)

q P
2 2 2 .
o, =a0+2aiuki+2ﬂj0ﬂ,
Jj=1 i=1
a,>0; a,>0 i=l.gq; B,>0 j=1..p;
max(p.q)
(@ +8,) <1

i,j=1
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3.3. M6 hinh GARCH (p,q) (tt) :
[— MO0 hinh GARCH(1,1) ¢6 dang:
Y =Byt B Yy B Y +0pu Ty
u,~ N(0;6,2)
O-t2 =q,+ a1ut2—1 + IBGtZ—l
Mo hinh GARCH(2,2):
Y. =Bt B Yoy +BY o H0ju
u,~N(0;62)
2 2 2 2 2

o, =, tou,  +au, ,+po, +po,,

2

3.3. M6 hinh GARCH(p,q) (tt) :

Hﬂ V/\
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Y twéng ciia md hinh GARCH (p,q): Phuong sai
nhiéu ctia mo hinh khong chi phu thude vao cac bién tré
ctia hang nhiéu binh phuong (cac cti shock) ma con phu
thudc vao cac gid tri qua khir bién dong cua chinh cac

phuong sai nhiéu.

2
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3.3. M6 hinh GARCH(p,q) (tt) :
That ra m6 hinh GARCH (1,1) chinh 1a mdt dang cua

mod hinh ARCH(p) vai p kéo dai vo cung

Gzz =0+ alutz—l + ﬂlo-tz—l

0-1271 =0yt alutz—Z + ﬂo-iz

=> 0-12 =0t a1”3—1 +B(a, + al”zz—z + ﬁo'f—z)
=0’ =qa,+au’, +pa,+a,pu’,+poc’,
=> 0-12 =a,+ o, + (”12-1 + :B”f-z) + ﬂZO'f_z

2 2 2 2 2 2
=>0, =a,+au,_ +fa,+a,pu_,+ (o, +au, s+ po,,

2 2 2 2 2 2 3 2
=0, =a,+po,+ P a,+o,(u_ +Pu_,+pu )+ p o,

V/\ 2
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3.3. M6 hinh GARCH(p,q) (tt) :
Théat ra mo6 hinh GARCH (1,1) chinh 1a mdt dang cia mo
hinh ARCH(q) v¢i q kéo dai vo cung
Ta goi: const 1 hang s6. Phuong trinh dugc viét thu gon:
=0 =(a, + fa, + fa,)+o, ), + pu’, + Bu )+ B o,
=0 =(q, + fa, + fra, +..f7a)+
o,(ul + pul , + Bl ot Ul )+t fro)
Yo =y + Ba,+ By +..+ fra,
Bol, ——>0
ol =y, tou + pul,+ ful 4.+ )

Pay chinh la dang ciia m6é hinh ARCH(q) vdi p kéo dai vo cung
=> Vi vay, thong thuong mé hinh GARCH duogc stir dung nhic¢u nhat la

mé hinh GARCH(1,1)




U'c lwgng mé hinh GARCH(1,1)
Buwée 1: Mo hinh AR(1)-GARCH(1,1) c6 dang nhu sau
Y= p+¢Y  +u, ju, ~ N(O, 0-12)

Utz =0+t alutz—l + 1810-;271 .
Buée 2: Udc luong ham log-likelihood (LLF) dé lam cuc dai theo gia
dinh dbi voi hang nhiéu

L=7zlog(27r)flzrllog(az)7l o dmpgh)
2 25 g o

Buwée 3: Ham LLF sé dugc lap lai nhiéu 1an cho dén khi tim duoc céc hé
s0 hoi quy, 1am cho LLF dat cuc dai. Sau d0, tinh sai s6 chuan.

=> Tét c4 thao tac nay s& dwoc thyc hién thong qua phin mém Eviews.
Do @6, bay gio ta s€ tim cach thuc hién mo hinh nay trén Eviews

2
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Thi du: Udc lugng moé hinh GARCH v6i NHTMCP Sai Gon
Thuong Tin STB tur 12/07/2006 dén 28/10/2015

CLOSESTB
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Piéu kién GARCH(p,q)

Phuong trinh phuong sai c6 diéu kién c6 dang nhu sau:

0%, = ag + ayu?_; + Bo2._; v6i 62, 1a phuong sai co diéu
kién.

Tuong ty nhu mé hinh ARCH, GARCH cling ¢6 rang budc
khong am: o, > 0, o, > 0, f > 0; va rang budc dung: o, + < 1.
M& hinh GARCH cho phép giai thich phuong sai phu hop
hién hanh, 6?; , nhu 1a ham c6 trong so6 cua: (i) gia tri trung
binh dai han (phu thudc vao o,); (ii) thong tin vé bién dong &
giai doan trude d6 (a;u?_,); va (iii) phuong sai phu hop tir
mo hinh ¢ giai doan truéc d6 (862;_1 ).

30
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(E) Equation: UNTITLED Workfile: STB3:Stb\ <o

[ view| proc| Object| [print [ Mame | Freeze | | stimate | Forecast  stats [Resids

Sample (adjusted): 7/17/2006 10/28/2015

Included observations: 2270 after adjustments

Convergence achieved after 106 iterations

MA Backeast: 7/13/2006 7/14/2006

Presample variance: backeast (parameter = 0.7)

GARCH = C(6) + C(7)*RESID(-1)"2 + C(8)*GARCH(-1) + C(9)

*GARCH(-2)

Variable Coefficient  Std. Error  z-Statistic ~ Prob.
C -0.011001 0.006833  -1.610027 0.1074
AR(1) -0.940526 0.261692  -3.594015 0.0003
AR(2) -0.116804 0.158967  -0.734771 0.4625
MA(1) 1.064169 0.262130 4.059700 0.0000
MA(2) 0.219345 0.163230 1.343779 0.1790

Variance Equation

C 0.002432 0.000289 8.412476 0.0000
RESID(-1)"2 0.146469 0.015504 9.447084 0.0000
GARCH(-1) 0.446810 0.130815 3.415580  0.0006
GARCH(-2) 0.402796 0.118601 3.396219 0.0007
R-squared 0.038190 Mean dependent var ~ -0.003192
Adjusted R-squared 0.036491 S.D. dependent var 0.459722
S.E. of regression 0.451256  Akaike info criterion 0.841719
Sum squared resid 461.2258 Schwarz criterion 0.864428
= Log likelihood -946.3514 Hannan-Quinn criter. 0.850004

I' Durbin-Watson stat 1.818160

M6 hinh
GARCH(2,1)

V/\
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() Equation: UNTITLED Workfile: STB3::5tb\.

e
[view[roc| aviect] | punt [ name | Freeze | | stimate [Forecast stats [ Resias
Sample (adjusted): 7/17/2006 10/28/2015 i
Inchided observations: 2270 after adjustments
Convergence achieved after 76 iterations
MA Backeast: 7/13/2006 7/14/2006
Presample variance: backcast (parameter = 0.7)
== GARCH = C(6) + C(7)*RESID(-1)"2 + C(8)*RESID(-2)"2 + C(9)
*GARCH(-1)
Variable Coefficient ~ Std. Emor  z-Statistic ~ Prob. Mo hinh
c -0.010341 0.006740 -1.534384 0.1249 i GARCH(] ,2)
AR(1) -1.034258 0.226603  -4.564183 0.0000 | |
AR(2) -0.195503 0.167638 -1.166216  0.2435 E|
MA(1) 1.133603 0.226758 4.999173 0.0000 | |
MA(2) 0.280024 0.169621 1.650876 0.0988
Variance Equation
c 0.001016 0.000139 7.321505 0.0000
RESID(-1)"2 0.315889 0.037396 8.447139 0.0000
RESID(-2)"2 -0.244832 0.036871  -6.640304 0.0000
GARCH(-1) 0.927831 0.004360 212.8244 0.0000
R-squared 0.033674 Mean dependent var ~ -0.003192
Adjusted R-squared 0.031967 S.D. dependent var 0.459722
S.E. of regression 0.452314  Akaike info criterion 0.823224
Sum squared resid 463.3916  Schwarz criterion 0.845933
= Log likelihood -925.3596 Hannan-Quinn criter. 0.831509

[ Durbin-Watson stat 1.771578
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(2] Equation: UNTITLED Workfile: STE2:5tb\,

[ View| Proc| Object| [Print | Name  Freeze | [ Estimate | Farecast  stats  Resids|
ooty "

Included observations: 2270 after adjustments

Convergence achieved after 197 iterations

MA Backcast: 7/13/2006 7/14/2006

Presample variance: backcast (parameter = 0.7)

GARCH = C(6) + C(7)*RESID(-1)"2 + C(8)*RESID(-2)"2 + C(9)

= *GARCH(-1) + C(10)*GARCH(-2)
Variable Coefficient ~ Std. Error  z-Statistic ~ Prob.
C -0.005432  0.007144 -0.760372  0.4470
AR(1) -0.961700  (.246876  -3.895482  0.0001
AR(2) -0.125902 0.165813  -0.759301 0.4477
MA(1) 1.074067 0.247794 4.334514 0.0000
MA(2) 0.220556  0.169402  1.301970  0.1929

‘Variance Equation

C 0.000555 0.000128  4.336569 0.0000
RESID(-1)*2 0.306258 0.036895 8.300775 0.0000
RESID(-2)"2 -0.266375 0.033691  -7.906417 0.0000
GARCH(-1) 1.255734 0.082181 15.28013 0.0000
GARCH(-2) -0.296248 0.076039  -3.896003 0.0001

R-squared 0.036204 Mean dependent var -0.003192

Adjusted R-squared 0.034502  S.D. dependent var 0.459722

S.E. of regression 0.451721  Akaike info criterion 0.817433

Sum squared resid 462.1781  Schwarz criterion 0.842665

Log likelihood -917.7868 Hannan-Quinn criter. 0.826638
H Durbin-Watson stat 1.797536

GARCH (2;2)

So sanh cac mé hinh GARCH(p,q)

V/\
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Sau khi, cdn c@r trén cac tiéu chuin:

- R?, adjusted R?

- Ham hop 1y cuc dai log-likelihood ratio
- AIC, BIC, HQ

a>0;>0;0+p<1

=> cho thdy mé hinh GARCH(1,1) 1a m6 hinh phii hop nhét
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Két qua md hinh GARCH (1,1)

DCLOSE, = -0.0089 - 0.8217DCLOSE, , +0.1720DCLOSE, ,
+0.9519 u, ,-0.0468u, ,+u,

62,=0.003 + 0.1544u2_, + 0.8409 o2, ,

RESID
CLOSESTB| DCLOSE ARCHO04 | GARCHOl1 | GARCHO1
10/26/2015 14.1 -0.2 0.1716 0.5898 -0.2186
10/27/2015 13.7 -0.4 0.0852 0.5063 -0.3285
10/28/2015 13.5 -0.2 0.1369 0.4454 -0.1770
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3.4. Gi6i thiéu cac md hinh mé rong ciia GARCH (tt)

3.4.1 M6 hinh GJR

= Mo hinh GJR (con dugc goi 1a TARCH) thém vao mot b hang dé
giai thich co tinh bat doi xing
2 2 2 2
o, =a,+ou, , +po, +yu 1,

= Véibiéngial,, = 1 néuu,, <0 thong tin xau sé& tac dong, va I, =
0 néu u,; > 0 néu thong tin tot s€ tac dong

= Diéukién:ay>0,vao, >0,B>0,vaa +7y>0.ycothé duong
hodc am. Néu y>0 thong tin tic dong co tinh don bay. Néu y 0, ta
no6i thong tin tac déng co tinh mét can ddi, didu nay cho théy thi
truong c6 nhiéu chiu hudng bién dbi khi & d6 co ca thong tin tot
va thong tin x4u
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3.4. Gioi thiéu cac m6é hinh mé rong ciia GARCH:
GARCH bat d6i xtng, GJR, EGARCH

M6 hinh GARCH bit doi xiing (Asymmetric GARCH models)

Nhuoc diém cia mé hinh GARCH cho ring bién dong c6 phan hoi
d6i xtmg véi cac cu soc tich cuc 1an tiéu cuc.

Nguyén nhan la vi phuong sai c6 didu kién trong GARCH chi xét
theo d¢ 16n ctia phan du c6 bac tré, nhung khong xét dau.

Noi cach khac, GARCH gia dinh ct sbc co tac dong tiéu cuc hay
tich cuc déu c6 anh hudng véi mot do 16n gidng nhau dén chudi thoi
gian tai chinh

Vi vay, dé xay dung mot mo hinh thé hién duoc ct shock duong va
am khac nhau. Ta s€ di tim hiéu cac m6 hinh GARCH bat doi xtg

@GJR, EGARCH, GARCH-in-mean
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3.4. Gidi thiéu cac mé hinh mé réng ciia GARCH (tt)
3.4.1 M6 hinh EGARCH (Generalized Exponential ARCH)
—Y =B, +B,X,+00] +u,
2
u, ~N(0,0,)

11’1(02)=a)+181n(o-t271)+7 ul—21 +a |ut—1| _ 2

2
/A
O, O,

Mo hinh EGARCH:

Pugc xay dung @& mo hinh uéc lugng nhiing tac dong don béy. bo la sy
van dong di xuéng ¢6 nhiéu anh hudng ddi vé6i dy bao sy bién dong hon
la sy van dong di 1én.

Cho phép do ludng tinh bat dbi xtmg boi néu mdi quan hé giita bién

éng va lgi nhudn la am, y s€ ¢6 dau am.
Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 =

10



remzmbe;

Mo hinh ARCH

Y twéng cia md hinh ARCH (Autoregressive
conditional heteroscedastic), con goi la mo hinh phuong
sai co diéu kién cua sai s6 thay d6i tu hdi quy: phuong sai
clia cac sb hang nhiéu tai thoi diém t phu thudc vao cac

s6 hang nhidu binh phuong & céac giai doan trude.

Tom tét

Tinh than quan trong nhit ciia mé hinh ARCH, GARCH i udc
lwong dugc rii ro cia mot tai san tai chinh hay wéc luong dugce

mirc bién dong ciia mot bien kinh t€ vi mo

M6 hinh ARCH/GARCH x4y dung co s& 1y thuyét ring trong qua
trinh nghién ctru thuong hay gap truong hop anh huong tur cac
théng tin t6t va xAu ma chung ta khong thé dinh luong dugc. Do
do, tac dong cua nhitng thong tin nay s€ tap trung tai u, kéo theo
kha ning phwong sai ciia cac hang nhiu thay ddi theo thoi gian
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M6 hinh ARCH (tt)
ARCH(1):
Y =B +pBx+Bx+ ...+ BX +u,
u, =v,o,;v, ~N(0;1)
ol =a,+au’,
ARCH (gq)
Y =0 +Bx+Bx+ ..+ X +y,
u, =v,o,;v, ~ N0;1);u, ~ N(0,57)

2 2 2 2
o, =a,togu Fonu .o
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M6 hinh GARCH(p,q) :

Y twéng ciia mdé hinh GARCH (p,q): Phuong sai
nhiéu ciia mo hinh khong chi phu thudc vao cac bién tré
clia hang nhiéu binh phwong (c4c cti shock) ma con phu
thudc vao cac gia tri qua khir bién dong cua chinh cac

phuong sai nhiéu.
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Mo hinh GARCH (p,q):

M0 hinh GARCH(1,1) c6 dang:
Yo =By BoXo t A BX
u,~ N(0;62)

ol =a,+aul, + o’
Mo hinh GARCH(2,2):
Y =B+ BoXo + o BXi
u~ N(0;6)

2 2 2 2 2
o, =a,+au,  +au ,+ o, +5,0,,
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Mo hinh GARCH (Generalised autoregressive
conditional heteroskedasticity) :

M6 hinh GARCH(p,q) c¢6 dang:
Y =B+ BoXo t ot BiXp Ty
u,~ N(0;62)

9 P
Jf =a,+ Z al.ufﬂv + Z,B_,.Gij;

J=1 i=1

a,>0; ;>0 i=1l.q; p,>0 j=1..p;

max(p.q)

D (e +B)<1

ij=1
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3.4. Gi6i thiéu cac m6é hinh mé rong ciia GARCH:
GARCH bat d6i xtng, GJR, EGARCH

M6 hinh GARCH bit doi xieng (Asymmetric GARCH models)

Nhuoc diém cia mé hinh GARCH cho ring bién dong c6 phan hoi
d6i xtmg véi cac ¢ soc tich cuc 1an tiéu cyc.

Nguyén nhan la vi phuong sai c6 didu kién trong GARCH chi xét
theo d¢ 16n ctia phan du ¢6 bac tré, nhung khong xét dau.

Noi cach khac, GARCH gia dinh ct sbc co tac dong tiéu cuc hay
tich cuc déu co anh hudng véi mot do 16n gidng nhau dén chudi thoi
gian tai chinh

Vi vay, d xay dung mot mé hinh thé hién duoc ca shock duong va
am khac nhau. Ta s€ di tim hiéu cac m6 hinh GARCH bat doi xtg

@GJR, EGARCH, GARCH-in-mean
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Ung dung ciia cic md hinh phwong sai
c6 diéu kién thay doi :

Khi nha nghién cru mong mudn c6 thé du doan duge su

bién dong tuong lai clia cac bién kinh té

- Bién dong vi mo: bién dong vé lam phat, vé ty gia hdi
dodi, 1i suat... c6 anh huong thé nao dén ting truong va phat
trién kinh té.

- Linh vuec thi trudng tai chinh: du doan duoc sy bién dong
clia gia chimg khoan, gia vang, gia USD va cac dong tién
ngoai té...

@ Tadyatha: Om Bhaisajye Bhaisajye Bhaisajya Samudgate Svaha 3 19

Thank you
for listening!
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