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transfer functions and the gain functions. For the purpose of extracting
the trend component, only high-pass (HF), Hodrick-Prescott (HPF) and
Baxter-King (BKF) filters can be used. Besides, these three types of
filters do not change the phase and the amplitude of the cyclical
component compared to the original data series. With the
experimental study of HF, HPF, BKF filters on the weekly frequency
VN-Index, the authors find out the reasonable parameters for HF, HPF,
and BKF.

1. Gigi thiéu

Trong nghién ciru chudi thoi gian, hai kiéu phéan tich thuong dugc sir dung 1a phan tich trén mién
thoi gian (Time Series Analysis), va phan tich trén mién tan s6 (Frequency Analysis) (con dugc goi
1a phan tich pho (Spectral Analysis)). Trong d6, phan tich phd doi hoi nhiéu kién thirc toan hoc chuyén
sau va k¥ nang tinh toan phirc tap. Tuy vay, phan tich pho gitip nghién ctru tang sau cac thanh phan
dao dong tuong wng véi cac tan s6 khac nhau cia chudi thoi gian. Trong nghién ciru kinh té vi mo,
mdt sb gia thuyét vé méi quan hé giira cac yéu té duoc xay dung duya trén phan tich phd c6 thé liét ké
nhu: Gia thuyét vé do doc cua duong cong Philips thé hién mbi quan hé gitra lam phat va that nghiép
trong ngan han (nguoc chiéu) va dai han (cung chiéu) (Iacobucci, 2005); gia thuyét vé anh hudng ciia
cung tién dén lam phat trong ngén han va dai han (Kamalian va cdng su, 2020; Tastan & Sahin, 2020).
Mot két qua dién hinh ctia phan tich pho 14 1y thuyét chu ky kinh doanh ciia nén kinh té — quan tam
dén cac thanh phan c6 chu ky tir 1,5 dén 8 nam, trong khi 0, 1y thuyét tang truéng kinh té — quan tam
dén cac thanh phan dao dong c6 chu ky rat dai (Hodrick & Prescott, 1997; Hornsterin, 1998).

Trong phan tich pho, phép loc dugc sir dung nham tach chudi thoi gian thanh cac thanh phan dao
dong co chu ky ngan (thanh phan chu ky (Cyclical Component)) va chu ky dai (thanh phan xu huéng
(Trend Component)). Cac phép loc tuyén tinh pho bién 1a cac phép ldy sai phan, cac phép trung binh
truot, phép loc thong cao (High-Pass Filter — HF), phép loc Hodrick-Prescott (HPF) va phép loc
Baxter-King (BKF). Sau phép loc, chudi dif liéu déu ra bi loai bo hoidc khuéch dai mot s6 thanh ph?m
dao dong twong ting véi tan s6 nao d6, dong thoi cac mbi quan hé vé thoi gian ciia cac thanh phan
trong chudi dit liéu ban dau c6 thé bi thay doi. Mic du vay, cic nghién ciru thuong st dung phép loc
mdt cach chil quan va khong danh gia ddy di méi quan hé giita chudi trude va sau phép loc (Hamilton,
2018). Piéu nay c6 thé din dén sy mao nhan trong cac két qua suy dién. Tai Viét Nam, phép sai phan
thuong xuyén dugc ap dung véi muyc dich dimng héa chudi thoi gian. Tuy nhién, phép sai phan cho ra
chudi ¢6 phuong sai 16n hon rt nhiéu 1an so v&i chudi gbe. Mot Iya chon khéc 1a HPF, duoc ap dung
trén cac chudi dit liéu tan s thang, quy va nam véi tham sd theo dé xudt tir nhitng nghién ctru gdc tai
Hoa Ky (Baxter & King, 1999; Hodrick & Prescott, 1997). Diéu nay gy kho khin khi nghién ciru
cac chudi thoi gian co tan s6 cao hon trong bdi canh Viét Nam. Vi nhiing 1y do trén, bai bao thao luén
céc tinh chat ciia phép loc dudi goc do 1y thuyét phan tich pho, tir &6 nhdn manh pham vi 4p dung dé
nang cao do tin cdy cila cac két qua phan tich chudi thoi gian dua trén phép loc. Bén canh d6, mot
tinh hudng thuc nghiém trén chudi chi s6 gia chimg khoan VN-Index dugc tién hanh nham minh hoa
quy trinh wéc lugng cac tham s6 cho HF, HPF va BKF dbi véi dit lidu tan sd tuan.
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Phan tiép theo cua bai bao duoc bd cuc nhu sau: Phan 2 nhic lai mot s6 khai niém va kién thirc
lién quan dén phép loc. Phan 3 1a nhing phén tich cac phép loc tir goc nhin 1y thuyét. Phan 4 13 két
qua thyc nghiém cac phép loc trén chudi VN-Index. Phan 5 1a nhitng két luan.

2. Cac kién thirc lién quan

Khai ni¢m “dimg” dbi véi cac chudi thoi gian trong bai viét dwoc hiéu 1a dimg hiép phuwong sai
(Covariance Stationary). Cac dinh nghia va dinh 1y bén dudi dugc tham khao trong céc tai li€u kinh
té lugng (Hamilton, 2020; Neusser, 2016).

2.1.  Phép loc tuyén tinh

e Dinh nghia 2.1: Xét khong gian Q gdm cac chudi thoi gian.
Anh xa L: Q - Qsao cho LX, = X,_;, VX, € Q dugc goi 14 toan tir tré.
Toan tu Y(L) = ]__Oo ]Ll (voi Z]__Oo |lIJ]-| < +00) dugc goi la phép loc tuyén tinh trén khong
glan Q. Noi cach khac phép loc tuyén tinh (L) 1a 4nh xa P(L): Q - Q,sa0 cho: (L)X, =
2w P UX, = 20 UiXeo ],VXt € 0.
Chudi thoi gian {Y,} véi Y, = ]__w iX¢-j duoc goi la dau ra (anh) ctia chudi thoi gian {X,} qua
phép loc tuyén tinh §s(L).

e Dinh nghia 2.2: Cho {X,} 1a mot qua trinh dirng v&i trung binh bang 0 va y(h) 1a ham ty hiép
phuong sai: y(h) = cov(X,, Xe4p) thoa X2 o y(h) < 4o00. Khi d6, ham sd

1 )
fA) = o Z y(h)e A —00 < A < 00
h=-—o

dugc goi 1a “ham mat do phd” cua qua trinh {X,}.
e Pinhly 2.1: Cho {X;} 1a mdt qua trinh dung. Khi do,
T
Xe=p+ f (a; (M)cosAt + o, (A)sinAt)dA
0
O day, a;(.) voii=1,2 la cac bién ngiu nhién c6 trung binh bang 0, va bat ky cac tin sd
0<w <wy; <wz < wy < thi
Wy N fe (W2 .
fml ;(A)dA khong tuong quan véi fm3 a;(AN)dA,i=1,2
Bit ky0<w; <w, <mval<w; <w, <T, f(:z a;(AM)dA  khong twong quan  véi
Wy
fms a, (A)dA.
Nhu vy, theo Pinh 1y 2.1, qua trinh ngau nhién ding {X,} 14 tong ciia cac chudi diéu hoa cé tan

s6 thugc doan [0, 7z]. Khi mudn chi thanh phan dao dong tuong g véi tan sb cu thé A, cua {X,}, ta
viét X (o).

e Dinh Iy 2.2: Cho {X,} 1a mdt qué trinh dimg véi trung binh bang 0. Khi d6, néu qua trinh {Y,}
1a dAu ra ctia {X,} qua phép loc tuyén tinh (L) thi {Y,} 12 mot qua trinh dimg v&i trung binh
bang 0. Hon nita, ham mat d6 pho cua cac chudi {X,} va {Y,} c6 mdi quan hé:
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fy () = W™ (eMi(R)

Trong d6, Y(e ) = 3= e M

j=—co ¥
e Dinh nghia 2.3: V6i mo ti nhu Dinh 1y 2.2, ham TFQQ) = P(e ™) = T2, ;e dugc goi
la “ham truyén” (Transfer Function) hodc “ham dép ung tin s&” (Frequency-Response
Function) ctia phép loc P(L). Him G(A) = Y(e"™)P(e™) duge goi 1a “ham loi ich” (Gain
Function) cua phép loc.

2.2, Cdc tinh chdt ciia phép loc tuyén tinh

Gia st {Y;} 1a anh cia {X,} qua phép loc Y(L): Y, = Y (L)X;.

Tir Dinh 1y 2.2, trong mién tan s6, ta c6: Y (1) = TF(A)X(A), véi A € [0, 7).

2.2.1. Vai tro ciia ham truyén trong phép loc

Viarg(Y (1)) = arg(TF (1)) + arg(X (1)) nén sau phép loc, chudi {¥,} bi thay d6i argument' so
v6i chudi {X,}. Thuat ngir mo ta hién tugng nay 1a "phép loc lam dich chuyén pha ciia chudi ban dau".
Nghia 1a, mot sy kién xay ra & thoi diém t duoc biéu dién bai chudi thoi gian {X,} qua phép loc s&
khong xay ra ¢ thoi diém ¢ nira.

Chubdi {¥,} khong doi pha so véi {X,} khi va chi khi TF (1) = TF(—2),VA € [0, 7].

Bén canh d6, c6 thé xay ra cac truong hop sau day: Xét A € [0, 7]

-TF(A) = 0 v6i A > A,. Nghia 13, sau phép loc, cic thanh phan co tan s cao trong {X,} da bi
loai bo, {Y;} chi chira cac thanh phan véi tan so thap hon A,. Khi d6, phép loc dugc goi la phép loc
“thong thap” (Low-Pass Filter).

-TF(A) = 0 v6i A < A,. Khi d6, chudi {Y,} chi chira cac thanh phan c6 tan s6 16n hon A,. Khi
do, phép loc dugc goi 1a phép loc “thong cao” (High-Pass Filter).

-TF(A) #0v06i0 < A; <1< 4,.Khi do, phép loc dugce goi 1a phép loc “thong dai” (Band-Pass
Filter), {Y;} chi chtra cac thanh phan c6 tan s6 nam trong khoang A, dén 4,.

Céc gia tri Ay, A, A, tuong ing véi cc truong hop trén duoc goi 1a tan sd cét (tin sé ngudng).

2.2.2. Vai tro cua ham loi ich trong phép loc

Vi [Y(D)| = |TF(D)|.|X(AD)|, va G(A) = |TF(A)|? nén ham lgi ich chi sy thay ddi bién d¢ dao
dong cua chudi {Y,} so véi chudi {X,}. Néu G (4,) > 1, phép loc s& khuéch dai dao dong cta thanh
phan tuong tmg vai tan s6 A, trong chudi {X,}. Nguoc lai, néu G(1,) < 1, phép loc nén thanh phan
dao dong tuong ing vai tan so A,. Trong ung dung phép loc, ngudi ta ky vong bién d6 dao dong cia
chuoi dau ra khong thay doi so véi chuoi goc, nghia 1a G(4) = 1 vai A thudc khoang tan s6 ma phép
loc gii lai.

Phép loc duoc goi 1a “Iy tuong” néu {Y,} c6 pha va bién do khong thay doi so véi {X,}.

1 M6t s6 phitc z = a + ib (a,b € R) ¢ dang lugng giac la z = r(cosg + i sing) véir = Va? + b? ,tang = gthi r dugc goi la modun,
¢ dugc goi la argument cla s6 phuc z.
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3. Goc nhin tir ly thuyét cac phép loc

Phan nay phan tich tinh chat mot sé phép loc phd bién trong nghién ctru kinh té thong qua phan
tich ham truyén va ham loi ich.

3.1. Phép ldy sai phin

3.1.1. Sai phén bdc nhdt va sai phdn bdc hai
- Chudi {Y,} dugc goi 1a “chudi sai phan bac nhat” lién két véi chudi {X,} néu:
Vi =X, — X1 = Q- L)X,
Ham truyén va ham lgi ich ctia phép 1y sai phan bac nhat la:
TF(A) =1-e"* G, (1) = 2(1 — cosA)
- Chudi {Y,} dugc goi 1a “chudi sai phan bac hai” lién két v6i chudi {X,} néu:
Y,=QQ-L1L)%X, = [X, — X;1] — [Xeo1 — X 2]

Ham truyén va ham lgi ich ctia phép l4y sai phan bac hai la:

TF,(A) = (1 —e™ )2, G,(2) = 4(1 — cosA)?

Béng 1 thé hién gia tri cia ham lgi ich G, (1) va G, (1) tuong tmg vdi cac tan s khac nhau. Cac
phép lay sai phan bac nhat va bac hai loai bo cac thanh phan dao dong co tan so rat thap (= 0) trong
chudi {X,} (twong duong loai bo cac thanh phan c6 chu ky dai trong chudi ban dau). Tuy viy, cac
phép lay sai phan nay c6 thé khuéch dai mot s6 thanh phéan ciia {X,}. Cac thanh phan c6 tan s cang
cao (= ) thi gia tri ham lgi ich cang 16n, nghia 1a bién d¢ dao dong ciia chiung dugc phong dai nhidu
lan. Piéu d6 c6 nghia 1a phép l4y sai phan da phong dai cac thanh phan bat quy tic (thanh phan nhiéu,
thanh phan c6 tan s6 cao) clia {X,} va lam tang phuong sai ctia chudi dau ra {¥,} so v&i phuong sai
ctia chudi gde {X,}. Nhu vay, vé mat thuc hanh, néu chudi {X,} c6 tan s6 cao (vi du: don vi tuan,
ngay, gio) thi khong nén sir dung cic phép sai phan dé khir thanh phan xu hudng ciia {X,}. Tuy nhién,
néu {X,} 1a chudi co tan sb thap (vi du: don vi 14 thang, quy, ndm) thi cic phép sai phan c6 thé can

nhéc ap dung.
Bang 1.
Gia tri ham loi ich ciia cdc phép sai phan bac nhat v bac hai
A 0 T T ™
3 2
G (M) 0 1 2 4
G,(A) 0 1 4 16

3.1.2. Phép ldy sai phin miia
Phép khir tinh muia thuong dugc thuc hién bang phép 1ay sai phan theo tan sd quan sat trong nim
clia dir liéu, goi 1a phép ldy “sai phan muia”. Phép ldy sai phan mua tan s6 quan sat k lan/nam la:
Y, = (1 -1%X, =S, (L)X, ,v6ik € N*.

Ham truyén va ham lgi ich ctia phép loc sai phan mua S;, (L) = 1 — L¥ la:
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TFSk(1) = 1 — e ™4 GSk(1) = 2(1 — coskA)

Phép loc S, (L) loai bo cac thanh phan c6 chu ky qué dai va cac thanh phan c6 chu ky k,% g, ...€E

[0, ] trong chudi gbc.

C6 thé thiy cac phép ly sai phan (bac nhét, bac hai, muia) c6 tinh chat cia mot phép loc thong
cao: Loai bo duge thanh phan c6 chu ky dai. Tuy nhién, vi cdc ham truyén khong 14 ham s6 chin nén
céc phép lay sai phan lam thay d6i pha ctia chudi dau ra so véi chudi gde. Mit khéc, cac phép lay sai
phan da phéng dai cac thanh phan bat quy tic va phong dai phuong sai ciia chudi ban dau.

3.2.  Phép trung binh truot

Phép loc trung binh trugt duge mo ta nhu sau:
Y, =Xy X = Y(LIX,, v6iY(L) = Xy ;L.
Phép trung binh truot dugc goi 1a “ddi xtimg” néu H = —K vay; = _j, Vj.
3.2.1. Phép trung binh truot trung tam cé cdc trong sé6 bang nhau (Central Moving Average —

CMA)

1
2K+1

Khido: H = —Kvay; = (G=-K,....K)
Ham truyén va ham lgi ich twong tmg 1a:

TF(A) = — 2K, (2cosja) + 1], G(A) = TF(A)?, véiA € [0,m].

2K+1

21
) 2K+1°
Doi voi thanh phan ¢ tan so rat bé, CMA khong doi bién do dao dong. Nhu vdy, CMA khong loai
b6 xu hudng ciia cac thanh phan c6 chu ky dai trong chudi {X,}. Mt khac, CMA khong lam thay doi

Trudng hop nay, phép loc CMA loai bo cac thanh phan c6 tan s dao dong 1a boi khac 0 cua

pha ctia chudi ban dau. Cac phép loc CMA 1a cac phép loc thong thép.

3.2.2. Phép trung binh trueot doi ximg va tong cdc trong sé bang 0

Vi Zj-(z_ k ¥j = 0nén néu A bang 0 thi ham truyén bang 0. Phép loc nay khir duoc thanh phan co
chu ky rat dai va giit khong d6i pha chuoi dau ra.

3.2.3. Xdp xi phép loc théng thap 1y tuong bang phép trung binh trurot doi ximg

Nhic lai, “phép loc thong thap 1y twong” (LF,qea;) 14 phép loc thong thap va khong lam thay doi
bién d6 dao dong cua chuoi dau ra. Ham truyén cta phép loc thong thap ly tuong la:

TRasp@ ={g T :jl S 1112 vi 2 € [-m,7] )
v6i A, 14 tan sd cat ciia phép loc thong thap 1y tuong. Trong mién thoi gian, LF,ge,; duge viét dudi
dang trung binh trugt doi ximg vo han:  LFgea (L) = X722, biL/.
Thuec hién bién doi Fourier nguoc ddi voi ham truyén cho bai phuong trinh (1), ta co:
Ao/ néuj =0
i = {sin(jlo)/jn néuj # 0 2)
Theo cong thire (2), khi j — 400 thi b; — 0. Vi thé, c6 thé xdy dung mét phép loc thong thap tan
s6 cat 1a A, bang phép trung binh truot hitu han LF(L) =X/, a;L/, véi K du lon va
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Phép loc thong thap LF(L) 1a mot xap xi ciia phép loc thong thip 1y tuong LF,qe,;. Khi K ting,
két qua xap xi t6t hon. Tuy nhién, chudi dit li¢u ddu ra mat nhiéu quan sat hon (sé quan sat bi mat 1a
2K). Vi thé, gia tri K duoc Iya chon phu thudc vao d6 dai chudi dir liéu va yéu cau do chinh xéc cua
phép xap xi.

3.2.4. Xdy dung cdc phép loc thong cao va thong dai tir phép trung binh trweot déi xitng

Khi khir xu huéng mot chudi thoi gian bang phép loc, can thiét ké phép loc dé c6 thé loai bo cac
thanh phan dao dong véi tan sb rat bé cta chudi ban dau. Phép loc thong cao va phép loc thong dai 1a
nhiing lua chon dap ting duoc yéu cau d6. Ham truyén ctia phép loc théng cao 1y tuong va phép loc
thong dai ly tudng la:

1 néulil =4,
0 néull <Ay’
1 néu} <A <4,
0 néu || < 4, hodc [1] > 4,
“

Khi d6, véi cling tan s6 cat Ay, ta c6 mdi quan hé: TF,,, = 1 — TFinsp-

Thao) = | 3

TFg5(A) = {

Ky hiéu TFt(hl;p va Tthé)p 1a ham truyén ctia cac phép loc thong thap 1y tuong véi cac tan s6 cat 1a

A,va A,. Khi d6, ham truyén ctia phép loc thong dai 1y twéng duge xac dinh nhu sau:

— 7@ ©
TFaai = TFyg, — Thygp

Tir cac mdi quan hé nay, ta c6 thé xay dung dugc cac xap xi phép loc thong cao va phép loc thong
dai ly tudng.
3.3.  Phép loc Hodrick-Prescott (HPF)

Phép loc Hodrick-Prescott — HPF (Hodrick & Prescott, 1997) duoc xdy dung dua trén gia dinh
chudi {X,} duoc phan ra thanh hai yéu to: Thanh phan xu huéng {G,} va thanh phan chu ky {C,} nhu
sau: X; = G, + C;

3.3.1. Bai toan tim phép loc Hodrick-Prescott

Hodrick va Prescott (1997) dé xuit mot phuong phap tim thanh phan {G,} nhu sau:

G{" = rr(l;itn{Zle Xe = G)* + AX(55 [(Gevr — G) — (Ge — Ge_)]?} (5)

Ham muyc tiéu trong bai toan tdi wu (5) c6 hai thanh phan. Thanh phan YI_, (X, — G,)? do su
tuong thich giita chudi dir litu ban dau {X,} va thanh phan xu huéng {G,}. Thanh phan
T3 [(Gryqr — G) — (G, — G,_1)]? do do tron ctia chudi {G,}. Bai toan tdi wu (5) ding giita sy danh
d6i: Su tuong thich gitra {G,} va {X,} voi do tron cia chudi {G,}. Su danh d6i nay duoc diéu chinh
bang tham s6 lam tron (Smoothness Parameter) A > 0.
Loi giai cua bai toan (5) duge xac dinh nhu sau:

1 Hp _ ALT2(1-L)*

HP _ .
Ge Xo G = 30

T AL2(1-L)%4+1

Xy (6)

Trong mién thoi gian, GHP 1a két qua ctia mot phép loc trung binh trugt vo han (Baxter & King,
1999). Vi thé, HPF 1a mot phép loc tuyén tinh.
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AL™2(1-L)*

Khi do, cong thirc cua HPF 1a: HP(L) = QD1

4A(1-cosw)?
42(1—-cosw)?+1

Ham truyén cua HPF 1a:  TFHP(w) = ,v&i w chi tan sé.

3.3.2. Tinh chat ciia phép loc Hodrick-Prescott

- TFHP (w) 1a ham s6 chin trén [—7; 7] nén HPF khong lam thay d6i pha cta chudi goc.

- Xét w € [0;7]. TFHP (w) = 0 khi va chi khi @ = 0, nén HPF loai cac thanh phan c6 tan so rat
bé. Pay 1a mot dic diém cua phép loc thong cao.

- |TFPP(w)| < 1,Vw € [—m; ). Khi A kha 16n, [TF#P ()| ~ 1 nén HPF gin nhu giit nguyén
bién do dao dong cua cac thanh phan c6 tan sd cao. Dic diém nay khién HPF gan giéng v6i mot phép
loc thong cao ly tudng.

3.3.3. Nhitng luu y khi sir dung phép loc Hodrick-Prescott

(1) Thanh phan xu huéng dugc xac dinh boi cong thire (6) phu thude vao gia tri tham sé 1am tron
A. Nghién ciru thyc nghiém trén chudi GDP ciia Hoa Ky, Hodrick va Prescott (1997) dé xuat
A = 1.600 dbi véi dir liéu quy. Khi 6, HPF loai cac thanh phan c6 tan s nho hon % (twong dwong
v6i chu ky 16n hon 32 quy). Hinh 1 thé hién d6 thi ham truyén ctia HPF véi dir liéu ldy theo quy va
nam, tan s cit twong duong 1a 8 nam.

(2) Mic du ¢6 nhiing tranh cai vé gi4 tri ciia tham s6 1am tron A, mot dé xuat ciia Ravn va Uhlig
(2002) thuong dugc ap dung trong thuc hanh la:

A= )™, @)

Trong d6, A4, A, lan luot 1a tham sb 1am phang cho dit liéu quy va dit liéu l4y tan suat s lan/nim;
m c6 thé nhan gia tri 3,8 hodc 4 (Ravn & Uhlig, 2002). Néu chon A, = 1.600 va m = 4 thi gié trj ciia
tham s6 1am phang véi cac dit liéu l4y theo tan suat khac nhau dugc xac dinh nhu sau:

6,25 néus =1
A =11600 néus =4
129600 néus =12

(3) HPF tao ra thanh phan chu ky bi sai léch tuong tmg v&i cac quan sat dau va cudi chudi dit lidu.
Khi d96, cach don gian nhat dé khic phuc 13 4p dung HPF cho toan b mau, nhung sau d6, loai bo mot
sO quan sat & dau va cudi mau (Baxter & King, 1999).

(4) HPF cho két qua t6t véi cac chudi dir liéu c6 xu huéng twong ddi 6n dinh. Tuy vay, HPF c6
thé sinh ra cac mdi quan hé dong gia mao giita cac chudi dir liéu khi cac chudi ban ddu khong tach
bach rd thanh phan xu huéng va chu ky (Dadashova, 2012; Hamilton, 2018).

2 1 2
Lambda = 1600 Lambda = 6.25
4 Nguwéng = pi/16 | 4 Ngwéng = pi/4
i i
(n/16.0.703) P
| I b
I i (m/4,0.682)
I I
H
-1 0 1 2 3 -1 0 1 2 3
Dir liéu theo quy Dir liéu theo nam

Hinh 1. D6 thi ham truyén cia HPF véi ngudng cit 8 nim
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3.4.  Phép loc Baxter-King (BKF)

3.4.1. Y nghia va céng thirc ciia phép loc Baxter-King

Duya trén quan sat vé chu ky kinh doanh thyc, Baxter va King (1999) cho rang khi nghién ciru mot
chudi thoi gian kinh té, cn tach riéng thanh phan chu ky ra khoi cac thanh phan nhu: Thanh phan xu
huéng — thay ddi rat cham, thanh phan mua vy, va thanh phan bat quy tic — thay d6i nhanh. Néi cach
khac, chu ky kinh doanh thyc 14 thanh phan gdm céc dao dong co chu ky khong vuot qué p, va khong
bé hon p; (p1 < py).

Duya trén y tuong d6, Baxter va King xay dung mot phép loc thong dai xap xi phép loc thong dai
ly tuong bang phép trung binh trugt ddi ximg va tong cac trong sd bang 0, ky hiéu 1a BKy (p1, p,)-

BKy(p1,p2) = ng:—K aij

Céc trong sd a; dugce tinh theo cong thire sau:

1 1 N .
) Z(E_E) néuj =0 ®
- [sin(2jm — sin(2jm ]_i néuj=+1,42,...
JTT/P1 JTT/ D2 I J)
HZ_Z;(:_K b]
2K +1

3.4.2. Tinh chat va nhitng chit y khi sir dung phép loc Baxter-King

BKF khong lam thay doi pha va bién d6 dao dong ciia chudi d4u ra so voi chudi ban dau.

Dua trén dit liéu kinh té ciia Hoa Ky, Baxter va King (1999) dé nghi K nén duogc chon twong
duong vé6i phép trung binh trugt tinh trén ba nim qua khir va ba nim twong lai. Cu thé, dbi voi dir
lidu quy, K = 12, p, = 6, p, = 32, phép loc thong dai BK,,(6,32) tach riéng thanh phan dao dong
¢6 chu ky nam trong khoang 6 dén 32 quy. Ddi véi dit liéu nam, K = 3; p; = 2; p, = 8, phép loc
thong dai BK;(2,8) tach riéng thanh phan dao dong c6 chu ky trong khoang tir 2 dén 8 nim. Tuy
nhién, ddi v6i cac nghién ctru thuc nghiém, gia tri K con tiy thudc vao do dai cua chudi dir liéu va
yéu cau chinh xé4c clia phép xap xi voi phép thong dai 1y tudng. Hinh 2 thé hién do thi ham truyén cua
BKEF cho dit li¢u quy va ndm theo Baxter-King.

K=12,p1=6,p2=32 1

(n/16,0.58) (n/4,0.562) |

T
i
n/3, 0.491 K

! ( N ) ‘. | | K=3,p1=2,p2=8
]
i
I
I

05

(7{. O)

5 0 05 1 15 2 0 05 1 1.5 2 25 3

T
I I
I I
I I
| I
é I
] .
I I
I I
I I
I I
i I
1 1

L ettt

Dir liéu theo quy Dit liéu theo nam

Hinh 2. D6 thi ham truyén ctia BKF cho dir liéu quy va nim
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4. G6c nhin tir thuc nghiém mét sé6 phép loc

Trong nhitng nghién ctru trude day (Baxter & King, 1999; Hodrick & Prescott, 1997; Ravn &
Uhlig, 2002), cac phép loc thuong ap dung cho dir liéu kinh t& vi mé Hoa Ky theo nim, quy va thang.
Vi thé, tham s6 cua cac phép loc HPF va BKF duge dé xuat dya vao chu ky kinh doanh cia Hoa Ky
va tan sb cua dir liéu mau. Tai Viét Nam, sir dung phép loc trén chudi dir liéu co tan sd cao hon chua
dugc quan tim. Do d6, nhom tac gia khao sat mot sé phép loc trén chudi chi sb gia chimg khoan VN-
Index tan s6 tuan. Tir két qua phan tich, nhém tac gia mong mudn bo sung thém su lya chon cac tham
s6 cho HF, HPF va BKF trén cac chudi dit liéu tuan tai Viét Nam.

4.1.  Dit liéu thyc nghiém

4.1.1. Thong ké mé ta

Chudi thoi gian duge sir dung 1a chudi logarit tw nhién ctia chi s6 gia ching khoan VN-Index (ky
hiéu LVNI). Trong d6, chudi VN-Index dugc thu thap theo tuan, tir tudn 1& dau tién dén ngay
12/05/2021, véi tong s6 quan sat 1a 1.062 tudn. Nham tranh hi¢u (mg ngay dau tuan va ngay cudi tuan,
mAu ghi nhén chi s6 déng cira vao thir Tu. Néu thir Tu khong 13 ngay giao dich, chi sé dong cira thi
Nim dugc chon thay thé. Néu ca ngay thir Tu va thir Nam khong giao dich, trung binh chi s cac ngay
con lai trong tuan duoc chon. Két qua kiém dinh nghiém don vi cho thdy chudi LVNI dimg véi muc
y nghia 5%. Bang 2 trinh bay cac dic trung thong ké mo ta cta chudi LVNI va két qua kiém dinh
nghi¢ém don vi.

Béng 2.
Thong ké mé ta va két qua kiém dinh nghiém don vi chudi LVNI
Théng ké mé ta S6 quan sat 1.062
Trung binh 6,15
D6 léch chuin 0,58
Gi4 tri nho nhit 4,64
Gi4 trj 16n nhat 7,15
Kiém dinh nghiém don vi Théng ké kiém dinh -1,99
Dickey-Fuller Gié tri t6i han 1% 233
Gi4 tri t6i han 5% ~1,65
Gié tri t6i han 10% ~1,28

4.1.2. Chu ky ctia chudi VN-Index

Theo ddi bién dong ciia chudi VN-Index tir nam 2000 dén thang 5 nam 2021, nhan thay VN-Index
da trai qua sau chu ky tang gidm. Khoang céch giira hai day cua céac chu ky lién tiep nhau tir 30 thang
den 42 thang. Tu do, co thé nhan dinh rang, trung binh d6 dai mot chu ky cta chuoi VN-Index la
khoang ba nam, tinh theo tuan 1a 156 tuan (twong duong tan s6 1a 1, = %). Béng 3 tom tit thong tin

cac chu ky ctia chudi VN-Index.
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Béng 3.
Céc chu ky ctia chudi VN-Index
Chu ky Day bit dau Pay két thuc Thoi gian giia hai day
1 24/10/2003 02/8/2006 33 théng
2 02/8/2006 24/02/2009 30 théang
3 24/02/2009 06/01/2012 34 théang
4 06/01/2012 17/12/2014 35 théang
5 17/12/2014 11/7/2018 42 théang
6 11/7/2018 10/02/2021 30 théang

4.2, Cdc két qua thiee nghiém

Tir nhitng phan tich & muc 3, mot s tinh chat quan trong clia cac phép loc dugc tom tit & Bang
4. Vé&i muc dich tach thanh phan xu hudng cua chudi LVNI, déng thoi khong lam thay doi pha, bién
d6 dao dong cua thanh phan chu ky, cac phép loc HF, HPF va BKF nén dugc chon. Cac phép sai
phan, trung binh trugt va thong thap khong théa méan cac yéu ciu vé pha, bién do dao dong va kha
ning tach thanh phan co chu ky dai, vi thé, khong dwoc ap dung trong phan nghién ctu thuc
nghi¢m nay.

Céc phép loc HF, BKF phu thudc vao gia tri K toan tir tré va toan tir tién trong phép trung binh
truot. Vi thé, nhom tac gia thir nghiém phép loc déi véi cac gid tri K khac nhau. Sau dé, can cir vao
su 6n dinh cua do dao dong (Volatility) (do béng do 1éch chu?in) va su on dinh cua d6 bén (Persistence)
(do bang hé sb tu trong quan bac mot), gia tri K hop 1y s& duge chon. Phuong phap xac dinh K nhu
trén da dugc Baxter va King (1999) st dung.

Déi voi HPF, két qua phép loc phu thudc vao tham s6 1am tron 2. Nhom tac gia dé xuat mot cach
udc lwong A. Viée chon gia tri A tity thudc vao yéu cau xap xi phép loc théng cao 1y tudng.

Bang 4.
Céc tinh chat ciia mot s6 phép loc
Thirty  Phép loc Thay d6i pha  Khuéch dai biéndd  Khu thanh phin chu ky dai
1 Sai phan bac mét Co Co Co
2 Sai phan bac hai Co Co Co
3 Sai phan mua Co Co Co
5 Trung binh trugt trung Khéng Khoéng Khéng
tam, trong sO bang nhau

6 Théng thap Khong C6, khong dang ké Khong
7 Thong cao Khong C6, khong dang ké Co
8 Hodrick-Prescott Khéng Khoéng Co
9 Baxter-King Khong C6, khong dang ké Co
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4.2.1. Phép loc thong cao

4.2.1.1. Quy trinh xdy dung phép loc théng cao véi tan sé cdt 1y = %

- Bué6c 1: Vi mdi gia tri K, xay dung phép loc thong thdp tin s cit A, = %, ky hiéu la
LFy(L) = ¥__x b;LJ, trong do, b; dugc cho boi cong thire (2).

- Buoc 2: Phép loc thong cao, ky hi¢u HFy (L) dugc xac dinh:

K
HF (L) =1 — Z bLI

j==kK

- Buoce 3: Lap lai Bude 1 va Budce 2 véi K tang dén, cho dén khi do 1éch chuén va hé sb tu tuong
quan bac 1 cta cac thanh phan chu ky CX = HF,(L)LVNI, tuong ddi 6n dinh.

4.2.1.2. B$ én dinh va dé bén ciia cac chu ky theo K

Bang 5 trinh bay cac gia tri do d6 dao dong va d6 bén cua phép loc thong cao twong img véi cac
giatrictia K. T K = 4,...,36,d0 léch chuén va hé s6 tu tuong quan bac 1 cia cac chu ky giam dan.
T K = 42 tré di, cac do do nay dan 6n dinh. Vi thé, phép loc thong cao nén duoc chon khi K > 42.
Ta biét rang, khi K cang 16n, HFy; cang tiém can véi phép loc 1y tuong. Tuy nhién, luc d6 chudi chu
ky nhén duoc bi mit 2K quan sat. Vi thé, gia tri K = 42 duogc dé nghi trong phép loc thong cao tan

s cat Ay = %. Hinh 3 thé hién két qua ctia phép loc thong cao HF,,.

Bang S.

Do dao dong va do bén ctia cac chu ky twong tmg cac phép loc thong cao HF
K 4 8 12 16 20 24 30 36
D6 léch chuin 0,5049 0,4428 0,3850 03325 0,2851 0,2438 0,1949 0,1629

Hé sé ty tuong quanbac 10,9971 0,9963  0,9951  0,9933  0,9909 0,9875 0,9801 09712

K 42 52 62 72 84 94 104 114

D6 léch chuin 0,1464 0,1325 0,1412 0,1488  0,1502 0,1460 0,1407 0,1385
Hé sé ty tuong quanbac 10,9644  0,9588 09671 09703  0,9705 0,9683 0,9653 0,9636
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Chubdi LVNI
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Hinh 3. Minh hoa két qua phép loc thong cao HF,,

4.2.2. Phép loc Hodrick-Prescott
4.2.2.1. Ubc lwong hé s6 lam tron

(41(1—cosa))2)2

V6i A cho trude, ham loi ich ciia HPF la: 677 (w) = i1 —cosa )21 1

2T

. 2 , 1612 (1—cos—)*

Véiw € (O; —”], taco: G (w) < ——————
156 (4/1(1—cosm)2+1)

2

2

No6i cach khac, G (w) < ( L ) trong d6 A = 4 (1 — cos 2—") ~ 2,63 x 107°
14— 156

AL

Vi HPF 1a mot phép loc thong cao nén sé& giir lai cac thanh phan ¢ chu ky khong qua 156 tuan
(logi bo céc thanh phén c6 tin 6 w € [0; Z]). Do 6, 2 duge xéc dinh théa 6P (w) ~ 0 khi w €

2
(0; %] Néu cho trudc €2 € (0,1), sao cho (HIL) = &2 thi A dugc tinh theo cong thirc:

AL

_ &
T A(1-9)

véiA =263 x 1076 )

Béng 6 gioi thi¢u mot s6 gia tri cia h¢ s6 1am tron A tuong rng vai cac gia tri ciia €. Nhan théy,
£2 cang 16n thi A cang 16n, khi d6, HPF tiém cin véi phép loc thong cao Iy twdéng. Khi A nho (twong
duong véi £2 kha nho), HPF khong xép xi t6t cho phép loc théng cao 1y twong. Tuy nhién, A qua 16n
thi HPF sinh ra thanh phan xu huéng kha phing, gan nhu tuyén tinh. Vi thé, tir Bang 6, cac gia tri 1
nén dugc chon trong khoang [886.900; 1.520.400].
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Bang 6.
Uéc lugng gia tri hé s6 1am tron cia phép loc Hodrick-Prescott
£ g2 A

0,80 0,64 1.520.400
0,70 0,49 886.900
0,60 0,36 570.150
0,50 0,25 380.100
0,40 0,16 253.400
0,30 0,09 162.900
0,20 0,04 95.000

4.2.2.2. Két qua HFK véi céc gid tri A
Phan nay so sanh cac chudi xu huéng nhan dugc tir cac HPF twong tng véi cac gia tri:
Ay = 27.360.000; A, = 886.900; 1, = 95.000

Trong d6, Ay = 27.360.000 la gia tri dugc tinh toan theo d& xuat cua Uhlig cho boi cong thic (7)
véim = 3,8;1, = 1.600.

/

® =
h Lambda = 886 900 Lambda =27 360 000

= /“/\«’\/ e A r/\w\s‘ A Vs/‘rw P A A N 27 O ; // )\‘\,\_\7 _‘,MJ'\"[M\H\V"’\MN“‘” i
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L
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————— Lambda = 95 000
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Hinh 4. Minh hoa mjt s6 phép loc Hodrick-Prescott
So sanh vai cac gia tri A & Bang 6, nhan théy hé sb lam tron theo d& xuat cua Ravn va Uhlig (2002)
12 qua 16n. Minh hoa & Hinh 4 cho thdy duong xu hudng ciia HPF tuong tmg v6i Ay kha phang. Nhu
vay, hé s6 1am tron theo dé xut cta Ravn va Uhlig (2002) khong phu hgp chudi LVNI. Mit khéc,
dudng xu hudng twong ing véi A, = 95.000 gan nhu theo sat v6i chudi LVNL Tuy vay, ham loi ich
ctia phép loc tuong tg lai 1a x4p xi kém nhét cho ham l¢i ich ctia phép loc thong cao 1y tuong. Co
thé cho rang, trong cac gia tri A dugc xét, 4, = 886.900 1a phii hop nhat.
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4.2.3. Phép loc Baxter-King

Chudi VN-Index c6 chu ky dao dong trung binh 1a 156 tuan. Trong mdi chu ky, thi truong chimg
khoan c6 nhiing dao dong nhé diéu chinh gia véi thoi gian khong qué 4 tuan. Vi thé, phan nay nghién
ctru cac BKF véi p; = 4 va p, = 156 tai nhiing gia tri K khac nhau. Tuong tu quy trinh xay dung
phép loc thong cao, do 1éch chuén va hé sb tu tuong quan bac 1 dugc dung lam d6 do dé xac dinh gia
tri K hop 1y nhét cho BKF.

Béang 7.

Do dao dong va do bén ctia cac BKFy (4,156) theo K
K 4 8 12 16 20 24 30
Do léch chuin 0,0321 0,0515 0,0695 0,0842 0,0954 0,1063 0,1193

Hé s tu tuong quan bac 1 0,7236 0,8705  0,9208  0,9402 0,9539 0,9620 0,9689

K 36 42 52 62 72 82 92

Do léch chuan 0,1319 0,1368  0,1347  0,1384 0,1421 0,1403 0,1383
Hé s tu tuong quan bac 1 0,9739 0,9761 0,9768  0,9803 0,9815 0,9808 0,9800

Béng 7 cho thay khi K > 36, d6 léch chuan va hé s6 tu twong quan bac 1 ciia cac chudi chu ky
dan 6n dinh. Twong ty truong hop xap xi phép loc thong cao, giita yéu cau xap xi tot phép loc thong
dai 1y tuong va sy mat mat dit liéu mau, gia tri K phu hop nhat 1a 36. Hinh 5 minh hoa céc thanh phan
xu huéng va chu ky ctia chudi LVNI nhén dugc tir BK;4(4,156).

Chudi LVNI

Thanh ph::m xu hwéng

< 4
~
Thanh phan chu ky
o /\/MM\/\\WWWWM
T T T T T T
0 200 400 Tuan 600 800 1000

Hinh 5. Minh hoa két qua phép loc Baxter-King BK,4(4, 156)
4.2.4. So sanh cac phép loc thong cao, Hodrick-Prescott va Baxter-King
Nhu vay, da xac dinh dugc cac phép loc cod thé tach thanh ph?m xu hudng va chu ky cua chudi
LVNI, bao gom:
(1) HF voi thn s6 cat 1p = —=; K = 42.
(2) HPF véi hé s6 1am tron 1a 2 = 886.900.
(3) BKF v6i p; = 4; p, = 156; K = 36.
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Béng 8.
Ma tran hé s twong quan cia cac dudng xu hudng tuong tmg HF, HPF, BKF
LVNI Trend-HF Trend-HPF Trend-BKF
LVNI 1,0000
Trend-HF 0,9677 1,0000
Trend-HPF 0,9520 0,9947 1,0000
Trend-BKF 0,9711 0,9992 0,9917 1,0000

Ghi chii: Trend-HF42, Trend-HPF, Trend-BKF la thanh phin xu huéng cta chudi LVNI thu dugc tir cac phép loc HF, HPF va
BKF.

Hinh 6 biéu dién cac duong xu huéng cta chudi LVNI dugc tach bai ba phép loc noi trén. Hé sd
tuong quan giita chudi géc LVNI va cac duong xu hudng duge cho ¢ Bang 8. Cac duong xu hudng
kha tuong dong véi chudi gdc, trong d6, hé s6 twong quan gitra LVNI va duong xu huéng ciia BKF
13 cao nhit (0,9711).

v |
< T T T T T . T
0 200 400 600 800 Tuan 1000
— LVNI mmeseeees Xu huéng tor HF
= Xu huwéng tor BKF = === Xu huéng tor HPF

Hinh 6. Cac duong xu hudng tir cac phép loc HF, HPF, BKF

Bén canh d6, dudong xu huéng tir cac phép loc théng cao HF,, va Baxter-King BK, rat giong
nhau vé xu hudng van dong. Vi thé, cac chudi chu ky tir phép loc HF,, va BK,, 1a tuong tu nhau (hé
sO tuong quan trén ciing mau véi 978 quan sat 1a (0,9531)). Mit khéc, phép loc Baxter-King BK it
lam mét dit liéu hon so v6i phép loc thong cao HF,,. Vi thé, BK;, 14 Iyra chon t6t hon so véi HE,,.

Phép loc Hodrick-Prescott sinh ra chudi chu ky véi ddy du quan sat ciia chudi goc. Tuy vay, hé sd
twong quan cta dudng xu huéng sinh béi HPF va chudi LVNI 14 nhé nhat trong ba phép loc duoc
khao sat (0,9520). Mt khac, & cac thoi diém dau va cudi dit liéu, dudng xu hudng cd vé khong khép
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v6i chudi dit liéu gbe. Diéu nay twong dong voi cac nhan dinh ciia cac nghién ciru thyc nghiém trude
day (Baxter & King, 1999; Hamilton, 2018). D¢ tranh van dé gia mao thong tin & chudi dau ra ciia
HPF, cén loai dit liéu ¢ hai dau chudi. Néu can ctr vao kich thudc mau ctia BK,g, s quan sat nén bi
loai bo 1a 72 (36 quan sat & dau chudi va 36 quan sat & cudi chudi).

Nhu vay, dbi véi chudi LVNI, phép loc Baxter-King BK;4(4,156) 1a lua chon t6t nhat dé tach
thanh phan xu huéng. BK;4(4,15) ddng thoi tach duoc thanh phan bét quy tic, ¢6 chu ky dao dong
khong qua 4 tuan.

5. Két luan

Bai bao danh gia cac tinh chét ddc trung ciia cac phép loc tuyén tinh phd bién trong phan tich
chudi thoi gian thong qua nghién ctru ham truyén va ham lgi ich. Cac phép sai phan bac nhat, sai phan
béc hai va sai phan mua tuy co thé loai bo thanh phan xu huéng, nhung lai phong dai bién do dao
dong cia mot s thanh phan, dong thoi lam thay doi mdi quan hé vé thoi gian ctia cac sy kién trong
chudi chu ky so véi chudi gbc. Phép trung binh trugt trung tim 1a phép loc théng thap nén khong thé
tach dugc thanh phan c6 chu ky dai. Vi thé, voi muc dich loai bo thanh phan xu huéng, khong 1am
thay doi pha cia chudi gbc va khong phong dai bién d6 dao dong cta chudi chu ky, cac phép loc
thong cao, Hodrick-Prescott va Baxter-King 1a nhitng phép loc ¢6 thé duoc sir dung.

Trén chudi logarit ty nhién ciia chi s6 VN-Index tan sd tuan, dé loai bo xu hudng (1a thanh phan
¢6 chu ky 16n hon 156 tuan), nhom tac gia da tim duoc cac tham s6 hop 1y nhét cho timg phép loc.
D6 1a phép loc théng cao HF,, tan sb cat %, phép loc Hodrick-Prescott v6i tham s lam tron A =

886.900, va phép loc Baxter-King BK54(4,156). Hon nita, phép loc Baxter-King loai bo ca thanh
phan ¢ chu ky khong qua 4 tuan. Trong d6, phép loc Baxter-King cho két qua tt nhat. Cac dé nghi
tham s ctia cac phép loc nay c6 thé duge dp dung trén chudi dir lidu tudn, co chu ky dao dong 14 156
tuan tai Viét Nam.
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