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Tom tat

Trong bdi bdo nay, chiing téi ding do thi loc phang ciee dai PMFG (Planar Maximally Filtered
Graphs) dé mé ta sw phu thudc lan nhau giita cdc md cé phiéu dwge niém yét trén Sé Giao dich
Chitng khodn Thanh phé Ho Chi Minh (HOSE) Tir d6 thi PMFG, danh muc dau tw sé dwoc
xdy dwng lan lwot trén nhom cac ma co phleu trung tam va trén nhom cac ma co phleu ngoal
vi ctia do thi. Viéc so sanh hiéu qua ciia cac danh muc nhdn dwge sé cho biét vai tro ciia moi
quan hé giita cdc md co phiéu trong viéc thiét lap danh muc dau tw dé tir dé dwa ra cac chién
lwoc dau tw phit hop. Vi thi treong chitng khodn Viét Nam, danh muc dau tw trén nhom co
phleu ngoqi vi ciing mang lai hiéu quad vuot troi, ngogi true giai dogn 201 9-2020, khi nén kinh
1é néi chung va thi tru'ong chu"ng khodn néi riéng bi anh hudng ndang né boi dich COVID-19.
Tir khéa: danh muc dau tu, dd thi mang PMFG, hi¢u qua danh muc.

Ma JEL: Cé6, C61, D4, D53, G11, G12

Analyzing the network structure of listing stocks on Ho Chi Minh City Stock Exchange
- a Planar Maximally Filtered Graphs approach

Abstract:

In this paper, we use the Planar Maximally Filtered Graphs (PMFG) to describe the
interdependence between stocks listed on the Ho Chi Minh Stock Exchange (HOSE). From
the PMFG graph, portfolios will be built on the central group of stocks and on the peripheral
group of stocks, respectively. Portfolios performances will be compared to evaluate the role
of the relationship between stocks in establishing portfolios so that appropriate investment
strategies can be made. For Vietnamese stock market, the portfolio on peripheral stocks brings
outstanding performance, except for the period of 2019-2020, when the economy in general,
and in particular, the stock market are severely affected by the COVID-19 pandemic.
Keywords: Planar Maximally Filtered Graph, Portfolio, Portfolio performance.
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1. Giéi thiéu

Phan tich va quan 1y danh muc dau tu 1a mot bo phan quan trong ciia ly thuyét tai chinh hién dai. Cho dén
nay, chii dé nay dang duoc phat trién theo nhiéu huéng khac nhau va van nhin dugc sy quan tim cta nhiéu
nha nghién ctru trén thé gi6i.

Viée nam duge mdi quan hé gitra cac ¢6 phiéu duge niém yet cung mot thi truong, mirc d6 bién dong cung
nhau giita chiing trén s& gitup cic nha dau tu dua ra nhirg quyét dinh dung dén khi lya chon cac ma ¢6 phiéu
dua vao danh muc. Mantegna (1999), Tumminello & cdng su (2005) va Peralta & Zareei (2016) da nghién
cuiru xay dung cac dd thi mang mo ta mbi quan hé gilta cac tai san trén thi truong, trén dd thi nay sé c6 mot
nhom céc tai san nim & phia trung tdm ctia dd thi, c6 mdi twong quan cao véi cac tai san khac va c6 mic bién
ddng cung nhau cao, mdt nhom tai san nam & khu vuc ngoai vi clia dd thi, it chiu tac dong tu su bién dong
gi4 cua cac tai san khac. D thi dugc xy dung boi Mantegna c6 tén goi la cdy bao trim cyc tiéu (Minimal
Spanning Tree — MST) va do thi loc phang cuc dai (Planar Maximally Filtered Graph - PMFG) dugc xiy
dung theo nghién ctru ctia Tumminello & cdng su (2005).

Tir céu trac co ban cua cac moi quan h¢ trén thi truong dugc thé hién trén do thi mang, Pozzi & cong su
(2013) nang cao quy trinh lya chon danh muc dau tu khi chi ra danh muc dam béao duge tinh da dang hoa s¢€
gdm cac tai san nam trén cac nat ngoai vi cua do thi.

Trong bai bao nay, nhom tac gia s& di theo hudng nghién ctru xay dung d6 thi PMFG dé trye quan hoa ciu
truc phu thude cta cac tai san trén thi truong chiing khoan Viét Nam sau do, thuc hién xay dung danh muc
dau tu gém céc tai san thuoc nhom trung tam, nhém ngoai vi cua dd thi va so sanh hiéu qua cua cac danh
muc nay voi danh muc gém cac tai san dugc chon mot cach ngau nhién trén thi truong.

Bai bio gém 5 phan, ngoai phan gidi thiéu, phan 2 sé& trinh bay vé tong quan cac cong trinh nghién ctru
lién quan, phuong phap nghién ctru s& dugc trinh bay ¢ phan 3, phan 4 trinh bay vé dit liéu nghién ctru va
két qua thuc nghiém, phan 5 trinh bay cac két luan ctia nghién ciu.

2. Tong quan nghién ciru

Viéc ing dung 1y thuyét mang vao phén tich mdi quan hé giita cc cd phiéu trén thi truong tai chinh 1a mot
chu dé hap din trong nhitg nam gin day. Ngoai viéc cho thay sy phu thudc gitra cac ¢d phiéu, ciu tric mang
con cho biét vai tro cua timg c6 phiéu trén thi trudng tai chinh. Tir d6, c6 thé xem mang nhu mot mang loc
thong tin thi truong, chi giir lai nhitng thong tin ¢6 vai trd quan trong va loai bo di cac thong tin gay nhiéu.
Trong nghién ciru ciia Mantegna (1999), 6ng dé xuét xdy dung mot cau tric mang c6 tén 1a cdy bao tram
cuc tiéu (Minimum Spanning Tree — MST), & d6 cac dinh chinh 1a cdc ma ¢ phiéu ciia cac cong ty, do do
khoang cach dugc ding dé xay dung cac canh ndi cac dinh dugc tinh dua trén hé sé twong quan giira cac
chudi loi suat theo ngay cua cac ma co phiéu. Trong MST s& khong c6 su xudt hién cta cac chu trinh (cycle),
cac dinh duogc két ndi v6i nhau thong qua cac canh véi nguyén tic lam cuc tiéu tong khoang cach (tong do
dai cac canh), voi dinh thi s€ c6 canh trong mot MST.

Tuy nhién, nghién ctru ciia Pozzi & cong su (2008) di chi ra rang khi mbi lién hé gitra cac ¢ phiéu chi
duoc thé hién trén MST s& mat nhiéu thong tin vé su phu thudc gitra cac cd phiéu trén thi truong. Hon nira,
trong dai han, MST ciing cho thdy tinh 6n dinh (stability) va tinh viing (robustness) thap. Vao nim 2005,
Tumminello & cong sy (2005) da xay dung mang loc thong tin c6 tén la dd thi loc phéng cuc dai (Planar
Maximally Filtered Graph — PMFG), d6 thi nay chira nhiéu thong tin vé sy twong tac gitta cac c6 phiéu trén
thi truong hon MST, hay chinh xac hon, MST la mgt bg phan trong PMFG, tat ca cac canh co trong MST
déu xuat hién trong PMFG. D6 thi PMFG dugc xay dung dua trén nguyén tic dam bao sd genus ctia do thi
lu6n b::ing 0, cac dinh duogc két ndi v6i nhau hodc cb dang tam giac (chu trinh gém ba dinh) hodc c6 dang
dd thi con gdbm bdn dinh voi day du cac két ndi giita chiing. Nghién ctru ciing dé chi ra d6 thi nay dic biét
phi hop khi khoang cach giita cac dinh duoc xdy dung dwa trén hé sb tuong quan. Két qua nghién ciru
thyc nghiém trén 100 ¢ phiéu trén thi trudng Hoa Ky cho thay cac chu trinh dang tam giac va nhom day
du gom bon dinh phan anh kha diy du cac mbi quan hé quan trong, c6 y nghia voi ciu tric va tinh chat cta
thi truong.

Tir céu trac mang dang MST cua thi truong tai chinh, Onnela & cong sy (2003) da dé xuét khai thac cau
tric co ban ciia mang nhu la mot cong cu hitu hiéu trong viéc nang cao quy trinh chon danh muc dau tu vi &
khia canh da dang hoa, nghién ctru cho thdy danh myc dau tu tao boi mé hinh M-V thudong gdm cic tai san
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nam trén cac lé ngoéi ctua cay MST. Tuy nhién, nhém nghién ctru chua cung cép tiéu chi dé dya trén mang,
tim ra trong sO t6i uru ctia danh muc. Peralta & Zareei (2016) da thiét lap rnot cau ndi gitta mo hinh M-V va
ly thuyét mang, cho thay mdi quan hé nghich chiéu giira d¢ 16n cia trong sd cac tai san trong danh muc duoc
xay dung bdi mo hinh M-V va d6 trung tdm ciia tai san trong d6 thi MST.

Pozzi & cong sy (2013) di ung dung céu trac lién két dang d6 thi PMFG cua thi trudng tai chinh dé thiét
1ap danh muyc dau tu, ho xem xét viée phan bd déu vdn hoic str dung mé hinh M-V dé tim trong s phan bd
vbn vao cac tai san ing voi cac dinh ndm & ving trung tim va ngoai vi nhit cua db thi PMFG. Viéc phan
dinh mot dinh ndm & ngoai vi hay trung tdm cuia biéu dd duoc dua trén chi sd téng hop duogc tao nén tir cac
chi s6 Degree, Betweenness, Eccentricity, Closseness va Eigenvector Centrality cta 1y thuyét do thi. Két qua
nghién ctru cho thdy dii von dugc phan bd déu hay trong sé duge xac dinh qua phuong phap M-V thi danh
muc dugc xay dung tlr cac tai sdn ngoai vi cling mang lai hiéu qua vugt trdi so voi danh muc duogc xay dung
trén nhom cic tai san ndm & nhom trung tam cua do thi.

Ngoai phuong phap phan nhom cb phiéu dua trén dd thi mang, mot sb cac phuong phap phan cum khac
cling dugc cac nha nghién ctu st dung va danh muc dau tu dugc thiét 1ap tir cac cum cd phiéu nay ciing
mang lai hiéu qua cao hon so véi chi s0 thi truong (Tola & cong su, 2008; Pai & Michel, 2009; Nanda &
cong su, 2010).

Thuc té cho théy, dd thi mang dugc st dung cé hiéu qua trong viéc nghién ciru su thay ddi cua ciu tric
thi truong khi xay ra khing hoang (Tu, 2014; Zhao & cong sy, 2016; Aslam & cong sy, 2020; Millington
& Niranjan, 2021). Viéc quan sat dugc su thay ddi cia cdu tric & cac giai doan dic biét nay s& gitp cac nha
didu hanh chinh sach va cac nha dau tu dua ra nhitng quyét dinh dang dan.

Vi thi truong chimg khoan Viét Nam, céu trac phy thude ciia cac ma cd phiéu niém yét trén thi truong
cling thu hit sy quan tdm cua nhiéu nha nghién ctru (Hoang Pic Manh, 2013; Tran Trong Nguyén &
Nguyén Thu Thay, 2017; Moslehpour & cong su, 2022). Nghién ctru ciia Nguyen & cong su (2019) véi dir
lidu chtng khoan trong giai doan tir 09/01/2008 dén 31/12/2017, dung sy thay doi cau tric cia MST dé mo
ta tac dong ctia cudc khung hoang tai chinh 2011-2012 1én thi truong ching khoan. Theo tim hiéu cua ching
toi, tai Viét Nam, cac nghién ctru Gmg dung 1y thuyét mang vao thi truong chimg khoan con kha it, dic biét
la cach tlep can PMFG hau nhu chua duoc ap dung Vi vay, nghlen clru nay sé tap trung vao cach tiép can
PMFG dé phan tich ciu trac phu thudc cta cac cb phiéu niém yét trén san HOSE, mdt san giao dich 16n cua
Thi truong Chimg khoan Viét Nam, va tmg dung né trong xdy dung danh myc dau tu.

3. Phuong phap nghién ctru va dir li€u

3.1. M6 hinh trung binh — phwong sai (M-V)

Theo Markowitz, myc tiéu ciia mo hinh M-V 1a xac dinh céc ty 1¢ von X, dugc dau tu vao tai san thir i trong
mot gid cac téi san da chon sao cho rui ro cﬁq danh muc do bdi phuong sai la nh(’)vnhét va ky vong cua danh
muc khong thap hon moét mirc 7 da duoc an dinh trude. Bai todn dugc phat biéu nhu sau:

Tim véc to trong s6 x = (x,x,....x ) sao cho:

n
Ex x]Cov(rl, ) - min (1)

i=1j=1

véi cac rang budc:

n n
=zxiE(ri)2 7, in=1, 0<x; <1, i=1,2,..,n
i=1

i=1

Trong d06, n 14 s6 tai san trong danh muc, rva r, 1a chudi loi suit theo ngay cua tai san thir i va tha
jtwong img (i,j=1,2,...,n,i#j), Xx=(x,..., x ) l]a véc to trong sO cua cac tai san trong danh muc,
dicukign0<x, <1, i=1,..., nde dam bao khong c6 hi¢n twgng ban khong, 7 1a mirc loi suat cho trude.

3.2. Twong quan co trong so cua cdc chuoi lgi suat

Theo cac chuyén gia phan tich dir li€u, thong tin tir cac su kién gan hién tai c6 gid tri cao hon so vdi cac su

86 302(2) thang 8/2022 48 Kinh téPhit trién




kién tir xa cho ca muc dich mo ta va du bao. Trong nghién ctru ciia minh, Pozzi & cong su (2012) da dung
trong s6 dang mil khi tinh cc dic trung ctia chudi loi suat trong khoang thoi gian T, cu thé:
w, = wee®t20 vt € {1,2,...,T} ()
Véi o> 0 1a tham s cho biét mirc do tang O‘Eheo thoi gian cua trong sb w va
wo(a) =1 oar €) 7
Cac gia Eri déc trung c6 trong so cia chudi loi suat nhu trung binh 7, d6 1éch chuan 07", hiép phuong
sai (Gi‘;/ ) va hé so twong quan giita cac chudi lgi suat p, s& dugc tinh theo cong thure sau:

4

T
T
~w §
;T = W T; 2
L thit w _ —W
~ o = E we(rie = 7")

t=1

w
T _ 9
w —w —w Pij lodidledid
oj; = ZWt(Tit — 7)) (e =71 ) vt
t=1

Ma tran hé sb twong quan c6 trong s6 ciia 7 tai san sé‘la‘l ma tr?ln cp nxn yc’yi cac phan tir cia ma
tran la (o (i,j = 1,..., n). Ma tran nay s€ dugc dung lam dau vao dé xay dung do thi mang PMFG.

3.3. Do thi mang PMFG

Dé xiy dung do thi mang, trudc hét ta s& dinh nghia khodng cdch gitra hai ¢6 phiéu i va j trén thi truong

thong qua hé s twong quan c6 trong s6 Py
dij = ‘/2(1 —py) (5

Gia tri cua d,-,- s& ndm trong khoang [0;2] va thoa man ca baﬂ tién ’dé vé khoang cach. Khi gia tri cua hé sb
tuong quan P; cang nho (cang 16n) thi khoang céach gitra hai c6 phi¢u dugc dinh nghia qua dij cang lon (cang
nho).

Theo Tumminello & cong sy (2005), d6 thi PMFG duoc xay dung dua trén ma tran khoang cach D gom
cac phan trd,(i=1,...,n;j=L...,n). Vi thi truong chimg khoén, dg‘s thi PMFG s& két ndi n dinh (chinh
la n ma c6 phicu trén thi truong) bang 3(n-2) canh theo nguyén tac: néu veé tat ca cac dinh va cac canh nodi
chung trén mot mit phang thi ludn ton tai cach vé dé khong c6 hai canh nao cua do thi cit nhau va tong do
dai céac canh trén dd thi la nho nhét. Trong PMFG, céac dd thi con lién thong (cac dinh phan biét ctia dd thi
con déu dugc ndi voi nhau) chi gdm 3 hoic 4 dinh (3-cliques or 4-cliques). Cac mé cb phiéu trong mot do
thi con lién thong s& co gia bién dong cung chiéu hay noi cach khac gia cia mot c6 phiéu trong do thi con
lién thong bién dong s& co thé 1a nguyén nhan dé gia cua cac ¢ phiéu khac trong do thi con bién dong (theo
Boginski & cong su, 2005).

Hinh 1: D6 thi mang PMFG gom 5 dinh

1.3216 1.3504

1.375 1.3699

1.3591 1.3453 13073
1.3898

Nguon: Tdc gia vé diea trén chudi gic dong cira ciia mét s6 ma cé phiéu niém yét trén san HOSE
Ma trdn dinh ké khong co trong s6 cap nxn (the unweighted adjacency matrix) A, cua d6 thi PMFG 1a ma

trdn gdm cac phan tu a, xac dinh nhu sau
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0= 1, néu trong PMFG ¢6 canh ndi dinh i va dinh ;
Y 0, néu trong PMFG khong c¢6 canh nbi dinh i va dinh /.

Ma tran dinh ké c6 trong s6 A¥ = Ag o D, trong d6 D 1a ma trin khoang cach dugc néu & trén, ky hiéu
“o”chinh la tich Hadamard cta hai ma tran 4, va D, moi phﬁn trcua A} dugc xdc dinh b.'?mg tich cua
ting phan tir cia ma trin A, v6i timg phéan tir ciia ma tran D.

Ma tran HY  cép nxn véi cac phan tir h =1+ p,;, duoc g01 1a ma tran do d¢ manh ciia cac két ndi glua
cac dinh trong dd thi, h nhén gia tri trong khoang [0 2]. Vé6i @6 thi PMFG, ma tran do d6 manh cia cac két
ndi trong do thi 1a HY = HY o Ag.

3.4. P do mirc dj trung tim va ngogi vi ciia cdc dinh trong do thi

Trong phan niy ta s& xem xét vi tri ctia cac c6 phiéu, chinh Ia cac dinh trong d6 thi PMFG, va cach thiic
két ndi cac dinh nay véi nhau, cho biét ciu trac phu thude cta cac mi c¢d phiéu trén thi truong chimng khoan.
Vi tr ctia cac ¢6 phiéu s& dugc xac dinh thong qua viée so sanh cac chi sb: Degree (DC), Betweenness (BC),
Eccentricity (EC), Closseness (CC) va Eigenvector Centrality (EV) cta ting dinh trén d6 thi. Trong khi
Degree, Betweenness va Eigenvector Centrality do d0 trung tam cua mot dinh, khi chiing nhén gi tri cang
l6n thi dinh cang ¢ vi tri trung tam cda dd thj thi Eccentricity va Closeness lai 1a do d§ ngoai vi cua cac dinh,
khi cac d6 do nay cang 16n thi dinh cang ¢ vi tri xa trung tdm ctia do thi. Dé thong nhét cach tiép can cac
dd do nay tir cing mot goc nhin hodc la d9 do trung tdm hodc la d¢ do ngoai vi, ¢ day ta lua chon goc nhin
trung tam, ta s& sap xép cac do do Degree, Betweenness va Eigenvector theo thir tu giam dan, con do do
Eccentricity va Closeness theo thir ty ting dan. Nhu vay, sau khi sip xép lai, nhitng c6 phiéu nao c¢6 thir hang
cao déu 1a cac cd phiéu duoc xép & vi trf trung tAm ciia do thi. Véi mdi chi sé nay ta déu tinh cho ca trudng
hop c6 trong s6 va khong c6 trong s, cu thé, ky hiéu gid tri ¢6 trong s6 va khong co trong sb cua Degree 1a
DCVYva DC* ctia Betweenness ky hi¢u la BCV va BC*, cla Eigenvector 1a EVY va EV* | clia Eccentricity 1a
EC¥va EC", cua Closeness la CC va CC" .

Dé so sanh mirc d6 trung tdm cta cac dinh, ta cn tao ra mot chi sb tong hop. Bang cach phan tich nhan
t6, ta nhan dugc hai nhan to. Nhan té thtr nhat ky hiéu la PCI, gdm céc chi sé DC¥, DCY, BC* va BC' ; nhan
t0 thir hai, ky hi¢u la PCI, gom céc chi so EVY, EV*, CC*, CC* EC* va EC" . Nhan t6 PCI, cho bict mirc
do ket noi cua nit dang xét, PCI, cho bict mirc d§ quan trong ctia cic nat ma nat dang xét két noi dén trén
dd thi. Theo nghién ctru ciia Pozzi & cong su (2013), cac chi ) PCI, va PCI, dugc tinh theo cong thirc sau:

(DCY + DC* + BCY + BC* —4)

- 6
peh 4(n—1) ©
(EVY¥ + EV* + CCY + CC* 4+ ECY + EC* - 6) (7)
PCI, =
6(n—1)

Dé tong hop thong tin nhan dugc tir ca PCI, va PCL, ta tao nén chi s6 tong hop
PC=PCI, +PCI, (8)

cho biét day du thong tin vé mirc do trung tim va két ndi ciia cac nut trén dd thi. Cac gia tri cua chi sd tong
hop PC duogc sap xép theo thir ty ting dan, nhitng nut ¢6 thir hang theo PC cao (gié tri ciia PC nho) 1a nhiing
nat nam & vi tri trung tim nhat, con nhing nat c¢6 thir hang theo PCthap (gia tri ciia PC 16n) thi nam ¢ ving
ngoai vi ctia do thi.

3.5. So sanh hiéu quad cva danh muc

Sau khi tinh duoc chi sb téng hop, ta co thé xac dinh duoc muc do trung tdm va ngoai vi cua cac dinh trén
dd thi hay chinh la cac ma cb phiéu trén thi truong. Danh muc duoc xay dung dya trén nhom cbd phiéu ngoai
vi duoc du bao 1a s& mang lai hidu qua tt hon voi do thi MST (Onnela & cong su (2003)), didu néy ligu co
dung véi db thi loc PMFG? Dé tra 161 cau hoi nay, ta se su dung phuong phap M-V hodc trong 5O bang nhau
nhau dé xay dung cac loa1 danh muyc trén cac nhom ¢b phiéu: gdm céc ¢6 phiéu ngoai vi; gdm cac ¢ phiéu
trung tdm va gdm cac cd phiéu duoc chon ngiu nhién sau d6 so sanh hiéu qua cia chung.

Hiéu qua cta danh muc dugc do dua trén ty s6 cua loi suét trung binh ctia danh muc va do 1éch chuén cua
loi suat danh muc, ky hiéu:
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IR =2,
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ty sb nay dugc biét dén véi tén goi ‘signal-to-noise ratio’ hodc ‘information ratio’. Mot danh muc dau tu
hi€u qua s€ la danh myc mang lai lgi sut cao va rai ro danh muc thép, hay gia tri ‘signal-to-noise ratio’ cao,
va nguoc lai s€ 1a danh muc ¢6 hiéu qua thép.

3.6. Dir liéu

Dit lidu duoc sir dung trong nghién ctru 1a gia dong cira theo ngay da diéu chinh cua tat ca 404 ma cd phiéu
dang dugc niém yét trén S& Giao dich Chimng khoan Thanh phd HO Chi Minh (HOSE) trong khoang thoi
gian tir 27/09/2018 dén 28/12/2021.

Trong nghién ciru nay, dé so sanh hiéu qua cua viéc xdy dung danh muc dau tu tir cac nhém co phiéu
trung tAm va ngoai vi ctia d6 thi PMFG qua cac thoi diém khac nhau cua thi truong, nhom tac gia chia dir
liéu thanh ba g1a1 doan nam 2019, nam 2020 va nam 2021 O mbi giai doan cac ma cd phiéu, Vlec xu ly
céc quan sat khuyét thiéu duoc thuc hién theo nguyén tic néu bi mat 5 quan sat lién tiép thi ma c6 phiéu d6
s& bi loai khoi bd dir liéu, néu mét it hon 5 quan sat thi cac quan sat bi mét s& duge lép dﬁy boi gia tri quan
sat lién trudce nod. Vi thi truong ching khoan Viét Nam nam trong nhom céc thi truong can bién, quy moé thi
truong thay doi lién tuc, ludn cé cac cong ty méi duge niém yét trén thi thuong trong cac giai doan nghién
ctru nén dé dam bao tinh on dinh, chung t6i chi lya chon nhitng ) phiéu ¢6 khoi lugng giao dich tir 1000
¢6 phiéu mdi ngay (Nguyen & cong su, 2019). Sau khi lam sach dit diéu va xur 1y cac quan sat khuyét thiéu
6 mdi giai doan, ching t6i s& tién hanh xay dung do thi PMFG, xéac dinh nhém c6 phiéu trung tAm va ngoai
vi, sau d6 xay dung danh muc va tinh toan hiéu qua danh muyc. Chang han, véi s liéu loi suat cua chudi gia
dong cira clia cac ¢o phiéu trong 250 ngay tir 27/9/2018 dén 27/09/2019, nghién ctru nay sé xay dung do thi
PMFG cua cac cb phiéu va tim ra cac danh muc dau tu t6i wu rdi so sanh hiéu qua cua cac danh muyc nay
trong khoang thoi gian 20 ngay tiép theo (1 thang). Cac do thi va két qua tinh toan trong bai bao duoc thuc
hién véi su hd tro cua phﬁn mém Python.

4. Két qua nghién ciru va thio luin

4.1. Xdy dung do thi PMFG

Ky hiéu gia cta c6 phiéu thtr i trong ngay giao dich  ciia mdi giai doan 1a P.,t=0,...,250 loi sut cua cd
phiéu dugc tinh theo cong thuc

Pit—=Pir—1

rit= ,t=1,,250

Pit—1
Vi céac ¢o phi€u i va cd phi€u j, khoang cach dugc dung dé xay dung d6 thi mo ta moi quan hé gitra chiing
dugc tinh dya trén h¢ so tuong quan co trong so c6 hiéu chinh Py CU the:

dij = [2(1 - pyj)

Do thi PMFG duoc xay dung dua trén cac bo dir li¢u chia theo giai doan: giai doan 1 tir 27/9/2018 dén
30/9/2019, giai doan 2 tir ngay 02/10/2019 dén 30/9/2020, giai doan 3 tir ngay 30/9/2020 dén 30/9/2021.
Trong mdi giai doan s& c¢6 dir liéu vé loi sudt cua tt ca cac cd phiéu trong 250 ngay giao dich. Sau khi xay
dung dd thi PMFG, chi s6 PC dugc tinh toan, day 1a chi tiéu dé cho biét mot c6 phiéu trén d6 thi ¢ vi tri
trung tAm hay ngoai vi. Két qua vé nhom c6 phiéu trung tdm va ngoai vi ciia mdi giai doan dugc tong hop
trong Bang 1 va Bang 2.

Trudce thoi diém dich covid bit dau, 09/2018-09/2018, nhém trung tim chi yéu gom cac cong ty thudc
nganh nguyen liéu va nganh tai chinh. Trong giai doan 09/2019-09/2020, ngoai cac cd phiéu ciia nganh
nguyén liéu ndm ¢ nhém trung tdm, con c6 thém cb phiéu cua cac cong ty trong nganh coéng nghiép. Sau
thoi gian dich COVID-19 bung phat manh, véi sé liéu tir 09/2020 dén 09/2021, nhém cd phiéu trung tim
ctia thi truong xuat hién 3 cong ty thudc nhom nganh chiam soc strc khoe ngoai cac cong ty thude nganh cong
nghiép. Nhitng ¢ phiéu xuat hién & nhom trung tdm 13 nhitng ¢ phiéu c6 nhiéu két ndi hay co tuong quan
manh véi nhiéu cac c6 phiéu khéc trén thi trudng.
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Bang 1: Bing nhém c6 phiéu trung tim trong tirng giai doan

Thir hang 09/2018 — 9/2019 09/2019 — 9/2020 09/2020 — 9/2021
1 MIG HPX VPS
2 SHA DTL SPM
3 DTA TCD OPC
4 DHC SFI GAB
5 SGT TTE YEG
6 NAV VID VPD
7 KOS SBV VNL
8 MCG TCO CTF
9 TLD SMA TCO
10 SVI PTL SVC

Nguon: Tinh toan cua tac gia dwa trén gia dong cia cua cdc md co phiéu niém yét trén san HOSE

Bang 2: Nhém c6 phiéu ngoai vi trong tirng giai doan

Thir hang 09/2018 — 9/2019 09/2019 — 9/2020 09/2020 —9/2021
1 PVT TRC SRC
2 HQC PHC JVC
3 VIC HAP TDG
4 SJS KMR TLG
5 ANV BTP HAX
6 IDI KDC ADS
7 VCI NKG SGR
8 ACL GEG HNG
9 NHA DCL KHP
10 PMG SFG TCB

Nguon: Tinh toan cua tac gia dwa trén gia dong cuwa cua cdc md co phiéu niém yét trén san HOSE

Vi nhém c6 phiéu ngoai vi, két qua thyc nghiém cho thay ¢ trudc giai doan dich COVID-19 bét dau,
nhom nay chi yéu bao gdbm c6 phiéu cua cic cong ty san xuat mat hang tiéu dung, thuc pham va dich vu
(ANV, ACL, IDI, VJC). Dich COVID-19 bung phat manh da anh hudng [én moi mat cua doi séng xa hoi, viéc
gidn cach, han ché giao thuong giita cac qudc gia, va cé thém céc rio can trong viéc xuat nhap khau di tac
dong manh 18n nén kinh té ciing nhu mdi quan hé giira cac ¢ phiéu trén cua thi truong, diéu nay ciing thé
hién qua sy thay ddi ciia do thi PMFG. Vi sb lidu 09/2019-09/2020, nhém ngoai vi nhét cia PMFG goém
¢6 phiéu cua cac cong ty trong cac nganh ning lugng (BTP, GEG). Cac két qua nay van thong nhat voi két
qua nhan dugc tir nghién cttu cua Pozzi & cong su (2008)

4.2. Thiét Igp danh muc dau tw

V6i s6 liéu ctia mdi giai doan, sau khi xay dung d6 thi PMFG, nhém c6 phiéu trung tim va ngoai vi da
duoc xac dinh dya trén chi sé tong hop , theo nhu dé xuat trong nghién ctru ciia Pozzi & cong su (2013),
bai bao tién hanh xay dyng danh muc dau tu voi timg nhom ¢b phiéu: nhém gdm 5 ¢6 phiéu trung tim nhét,
nhom gdm 5 ¢6 phiéu ngoai vi nhit va nhém gém 5 ¢d phiéu duoc lya chon ngu nhién tir tit ca cac ¢b phiéu
dang niém yét trén san HOSE. Véi méi nhom cb phiéu trong s6 ctia danh muc t6i uu dugc xac dinh theo hai
cach, cach thir nhét 1a l4y trong sb clia tat ca cac tai san trong danh muc bang nhau va cach thu hai la xéc
dinh dya trén mo hinh M-V. Khi st dung m6 hinh M-V, trong s6 t6i wu cuia danh muc dugce chon sao cho gia
tri cua ty sb Sharpe ctia danh muc, SR 16n nhét
p — T'f

Op

SR =

trong d6 d6 r, r,,va o, 1an luot 1a 13 sudt phi rii ro, ky vong va do léch chuan cua lgi suat danh muc duge
tinh dua trén s lidu trong khoang thoi gian 125 ngay (tir 04/01/2019 dén 27/09/2019 vé6i giai doan 1; tir
31/03/2020 dén 25/09/2020 véi giai doan 2, tir 31/03/2021 dén 28/09/2021 véi giai doan 3). Trong nghién

ctru nay nhom tac gia sé sir dung 13i suat cua trai phiéu chinh phu ky han 10 nam 1am 14i suét phi rui ro. Bang
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3 sé liét ké trong soO cua cac tai san ¢6 dugc bang mo6 hinh M-V.

Bang 3: Trong s6 ciia cac danh muc dugc xay dung ¢ cac nhém tai san khac nhau

Nhém Trong 50 Nhém Trong ) Nhém Trong 50
trung tim ngoai vi chon ngau
nhién

Niam MIG 0 PVT 0.178228996 PLX 0
2 SHA 0 HQC 0 YBM 107
0 DHC 0.550014748 VIC 0.821771004 FPT 0.900349208
1 DTA 0.115404056 SIS 0 HHS 10716
9 SGT 0.334581196 ANV 0 HPX 0.099650792
Nim HPX 0.58708858 TRC 0.290391335 SHB 0
2 DTL 0 PHC 0.171313592 PPC 0
0 TCD 0.30433487 BTP 0.246337151 JvC 0.43400308
2 SFI 0.10857655 HAP 0.291957923 BTP 0.284046104
0 TTE 0 KMR 0 ACL 0.281950815
Nam VPS 0.013180538 SRC 0 NKG 0.286586553
2 SPM 0.22688324 vc 0.101544805 TMT 0.018743151
0 OPC 0.000000649 ADS 0.898455195 VNL 0.242716863
2 GAB 0.759927832 TLG 0 FMC 0.245943559
1 YEG 0.00000774 HAX 0 SGT 0.206009874

Nguon: Tinh toan cua tac gia dva trén gia dong cira cua cac ma co phiéu niém yét trén san HOSE

4.3. So sdnh hiéu qud cdc danh muc vira dwoc thiét lgp

Trong nghién ctru nay chung t6i dung chi s6 signal-to-noise R 1am tiéu chi dé so sanh hiéu qua ciia cac
danh muc khac nhau. V&i mdi danh muc nhén duoc, loi suit cua danh muc véi chu ky t ngay dugc tinh theo
cong thuc: Py — Py

() =t
t

véi T =1,2,...,20, P, 1a gid tri cia danh muc & thoi diém t, t = 252,...,T,.Ky hiéu 7(7) la mirc thay doi

trung binh cua gia sau t ngay, s(z) la do 1éch chuan cia muc thay doi gia sau T ngay t=1,2,...,20. Ty s0
IR = @,T =1,2,..,20.
s(7)

dugc goi 1a ty sb thong tin (Information Ratio) hay signal-to-noise ctia danh muc. Khi t thay dbi t =
1,2,...,20 v6i cac nhém tai san khac nhau, sé v€ nén cac duong cong khac nhau cho biét mirc do hiéu qua
cua danh muc nhan dugc, danh muc nao c6 duong IR nam cao hon thi s& cang hiéu qua.

O giai doan trude khi c6 dich COVID-19, ta nhan théy hiéu qua vuot trdi cua danh muc dugc xay dung
trén nhom tai san ngoai vi dil v6i trong s6 bang nhau hay trong s duge xac dinh bang mé hinh M-V, con cao
hon loi suit ctia ca thi truong (dudng ndi cac ngdi sao). Téi giai doan ddu nam 2020, khi dich COVID-19 bt

Hinh 2: Ty so signal-to-noise ctia cac danh muc dwgec 13p tir cAc nhom tai sdn

00 04
01 02

00

=% Peripheral-Mkw
-0.6 { —9 Centrality-Mkw
=& Random_Mkw
-0.8 1 —* WNindex

=% Peripheral
=&~ (entrality
-0.5 1 —m~ Random
=+ Vhnindex
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Hinh 2 (tiép)

| = Peripheral
—o— Centrality
| === Random
—a— Nindex

| - Peripheral-Mkw
—o— Centrality-Mkw
=& Random_Mkw

—+— WNindex

150

125

100 A
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00 25 50 75 100 125 150 175 00 25 S50 75 1200 15 150 175
200 1 —— peripheral =%~ Peripheral-Mkw

=&~ Centrality 12 { —&— Centrality-Mkw
178 —&— Random =& Random_Mkw
150 { —* WNindex 10 { =a= VNindex
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100 06
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Chui y: Hai hinh trén cung, hai hinh o giita va hai hinh dudi ciing lan lwot la ty so IR ciia danh muc

dva trén so liu nam 2019, 2020 va 2021 véi hai cdach tinh trong so. trong sé bang nhau (bén trdi)

va trong $6 xdc dinh theo mé hinh M-V (bén phdi). ) ) )

Nguon: Tinh todn cua tac gia dva trén gia dong cuia cua cac ma co phiéu niém yet trén san HOSE.
dau lay lan vao Viét Nam, hang loat cac bién phép céach ly, gian cach dugc dua ra da anh hudng dén chudi
cung ung tur d6 tac dong manh me dén tat ca cac khu vuc cua thi truong, hi€u qua ciia danh myc dugc xay
dung trén nhom ngoai vi & giai doan nay thap hon danh muc dugc 1ap boi cac tai san trong nhom trung tim
va thap hon duong hiéu qua chung cta ca thi truong. Vao nam 2021, khi vaccine di bit dau duoc tiém cho
ngudi dan, Chinh phu da chii dong hon trong viéc diéu hanh va img pho dich bénh, nhiing thay d6i nay da co
tac dong 1én thi trudng ching khoan, ciu trac mdi quan hé giia cac tai san dwoc thé hién trén d thi PMFG
da dan quay tro vé dung quy dao. Luc nay, danh myc dau tu duoc xay dung trén nhom cd phiéu ngoai vi lai
thé hién tinh hiéu qua tot hon danh muc duoc xdy dung tir cac nhom tai san khac va tt hon duong loi suét
chung cua ca thi truong.
5. Két ludn
Thong qua viéc xay dung dd thi PMFG, bai bao di gop phan cung cdp mét cai nhin truc quan vé cdu tric

phu thudc cta cac ¢d phiéu dugc niém yét trén thi trudng chimg khoan Viét Nam va tac dong cua cudc khing
hoang do dich bénh 1én thi truong. Trudc khi COVID-19 xuat hién, nhém trung tam s& gdm c6 phiéu ciia cic
cong ty tai chinh va cac cong ty thudc nganh nguyén vat lidu, nhom ngoai vi gdm cb phiéu cta cic cong ty
trong nganh niang lugng va nganh dich vu tién ich, diéu nay thong nhat véi cdu tric thi truong duge mo ta
trong nghién ctru cua Pozzi & cong su (2008). Trong giai doan dich COVID-19 xuét hién, ciu tric thi trudong
cling c6 nhiéu thay d6i. Nhom c¢6 phiéu trung tam khi d6 khong chi gdm cac cd phiéu cta cac cong ty thude
nganh nguyén vat liéu, ma con c6 cac cong ty hoat dong trong nganh cong nghiép van tai, nhom ngoai vi
gdm cd phiéu thudc cac nganh ning luong va hang tiéu dung. O giai doan nim 2020-2021, nhom trung tim
lac niy bao gdm ca cd phiéu ctia cic cong ty trong nganh chiam soc sire khoe, nhém ngoai vi gdm céc cong
ty thudc nganh tidu ding va ning luong. Sy thay ddi cta cau trac thi truong trong giai doan khung hoang
cling da dugc tim thay trong nghién ctru ciia Uechi & cong su (2015); Li & cong su (2019) va Millington
& Niranjan (2021).
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Han ché cua nghién ctru 1a viéc xay dung dd thi mang va danh muc dau tu duoc thue hién mot cach roi
rac trén dir liéu cta ba giai doan nén chua cap nhat kip thoi dugc su chuyén bién cua thi truong. biéu nay
s& dugc khic phuc & bai bao tiép theo, khi nhém tac gia lam vé6i bo dit liéu 16n hon, d6 thi mang dugc xay
dung lai sau mdi ngay giao dich, su thay ddi cta cu trac thi truong vi thé duoc cap nhat nhanh hon. Tu do
tim ra nhom cd phiéu ma danh muc duogc tao tr nhom nay mang lai hi€u qua cao mot cach 6n dinh.
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