Journal of Next-generation Convergence Information Services Technology Vol.15, No.3, June (2026), pp.425-433
ISSN 2384-101X(p) 2672-1163(e) http://dx.doi.org/10.29056/jncist.2026.06.11

Jef= EEE A G S0 7|t
Q

ZEEL
Graph-Based Portfolio Selection via Filtering and Centrality Measures
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Abstract

This study investigates the impact of graph filtering methods and centrality measures on portfolio stock
selection. Two graph filtering methods - Minimum Spanning Tree (MST) and Triangulated Maximally
Filtered Graph (TMFG)-are combined with three centrality measures-Degree, Eigenvector, and Subgraph
centrality-to identify peripheral assets in financial networks. The analysis is conducted on 29 stocks from
the Dow Jones Industrial Average with no constituent changes. Portfolios are constructed by selecting the
least central assets at varying portfolio sizes(5,10,15, and 20 assets) and applying equal weight allocation.
The empirical results indicate that the combination of TMFG and Eigenvector centrality shows the highest
Sharpe ratio of 2.65 with 10 selected assets, and maintains high performance with 5 and 15 assets. Degree
centrality exhibits improving performance as portfolio size increases across both filtering methods ; for
MST with Degree centrality, the Sharpe ratio rises from 1.24 with 5 assets to 2.55 with 20 assets. These
findings clarify the impact of the choice of filtering method and centrality measure on portfolio
performance, demonstrating that portfolios composed of peripheral assets achieve higher risk-adjusted returns.

Keyword : Business Analytics, Quantitative Finance, Financial Mathematics, Network Analysis, Risk Management

1 Gyeongsang National University, Jinju, Korea [Professor]
e-mail: woosiklee@gnu.ac.kr

Received(April 18, 2026), Review Result(Ist: May 6, 2026), Accepted(June 13, 2026), Published(June 30, 2026)

® @ © 2026 The Authors. Published by NCISS.
@ This is an open access article licensed under the Creative Commons Attribution-NonCommercial 4.0 International License.
BY NC

To view a copy of this license, visit http:/creativecommons.org/licenses/by-nc/4.0/. 425



1. M&

Graph-Based Portfolio Selection via Filtering and Centrality Measures

o gy ® N o om W H S Bl w B8 & T T oM w5 IH o <0 i
ar ~ O ol 7 W o = o 2 T Klo b3
p®T wrOEPF e s@EE BEa Twil 2
Alu.mol__lu_ OWLIP ol LI._u._._Qﬂm u.AI“_“__.._._h_..__l m.__._ulmm %0
T N X0 T o T & - LI ar =) o Jo mo W&
E RO H X gmma 2 g B opo — o mu — & o m T
WES BT T =28 TRo I amy T @ o oE
Lxm% oy Sy, T W < R g o o 3 %ALH___M:&.W_.
= E L2 = =N == v 3 = 0o 3 T3 3 ° 5
S = ko TR Botmy O Sara o W &
M ol kR MH up 2 N (=3 © o ¥ - E o 2 X0 Ko m H =<
B Wb gESmgl Tl g wE SgWwE g
TO O o -— K __ = 2 = rACY =
RO mn KIr M t+ = ﬁm.__._ ol ™ _“_A“_._ T K X oF 4 %0 ..Wo oo © mﬂ_ m_._ru m_A.__._ﬂ._
oou s w e R B % o oy H o . KRy e
Vol R EBEHEHRFT Y LxTs Ekl SgaEPoa
L = — b = = - J5 10U
m._m_Wu_._ ot g ® W%o_eo =3 8l 5 o ar ~ = _//o%o 0 mmﬂo
1o - ®W .z & ™ ob T 2 0w g ", Ko o Mo oK
Ko MU I OO s koo & & = o = = ou K or of
so _tmgEe gy SMMEAN ol = g g
T e g Ao mmng o O @ H =% F =t &
%UHWMMWM H YRR .mi,mo_w___._ 20 0 mﬂ,m:_oﬂﬁut
- HO = © K = S 4K — o -
I R0 = K ol % o __ 0 =
H_._I U = U [ — Mo g5 u nnu..w Ul J_Q ~ R o T Em ME 1o (M\ ol < w J
N Qo X - o = o o) ., B0 K [H ol ET, of ™ =
L L= m_m 1 o Y ORI W W K4 o © o M EL™ >0 m.u_u = T oa W
— = = ., A~ I_|ﬂ - w {0 o &
o |..A|_M ._._MI._ mju - Mm_._ W .__M_l._ < I = Wm N oF Wl % o =] *_m_“ LH o -~ 0 _HJ_ B KO
- = b = . < - AT —_ T =
D =) oF 0= < KIr o 2L H o=
—_ —_ m0 = = -~ - < =0 = -
0o KK g e o m o ooy 200y g Y oD
g KMEmpoMd 0 ok ®Hmg =TSN 0E
m_eo_._wm?%m..mﬁ ol E X EW - OB M@ o J_uuu_s,ms_ﬂml
B oo - M s 3 2 Wol g2 oW = nl o i KR = T g
FmIFAeHn 2e Kk " Bl ol 7 T o wy B = S % R D
& o K o 3 L E H o =T L H L ou S ¥ H — 'l
K K ot = 3 & 5o . oF H § & LH Uk of Wi o b
s B T B % og f g RBEY DR Ay Ty W T
2 [ K= o0 K g~ T ol o N w ond
T fogmm " Iy e g WS g E R
WELuH.ﬁr.m_mW\ﬂr_W |m__mEo_c MH%Mn+omm@.._An_ X0
WoRU B <o ow e H o T S o o M I 5o N Ko K R Ko Or <o = o
o s o v o5 5 K <0 A_L|.1|W%J|_%_%Nut
g B R 2 Qe g W B T TR I . L Ep 4l
o Doy o L g0 T X 5 Te % TS OH
R K <d © o <« T o g W mn M F RN =) M - N N © OF wl il
op IH U KW e W 3 E E K - of oT % T O M I T %0

426



Vol.15, No.3 June (2026)

Journal of Next-generation Convergence Information Services Technology

Ka

2. 0|EH HiE

]

g 718 7

i, Lopez de Prado[3]7F AI(1)2]

.
(¢}

o
e

k21

@

SAN Lo|=0f aiE

=3

2 B, O

dgz=

Tol 53 9

o etF 1z

2| 7Z=0|22 Xtk Zh 2A 7}

E

=
= —

HESEZ JHY glaeh BEEO|LE MST

AXTHS

n—1719

Cf. n7i RpLtof CHEH

ISte HAo2 ME|0f Chordal &7}

==

Cf (7. TMFGS| 2E TO| Ztg0|22 X4 Xt=7t 30|04, O[2 QI8 A

A0 M MSTSF

ALO

lsto| Fuis

A
an

]
KO0

H

i

KIr
X0
<a

Kio

3171 <l

¥y

=
=

qghErt PSR, 2 woo| HEYD Y YINE o

3

o
o
—

Lo

o
—

(Degree Centrality)

Al M
O o
O} [10].

Cf. & &

A

b

A
fhil

KIr
X0
<a

@

DC,=A-1,

427



Graph-Based Portfolio Selection via Filtering and Centrality Measures

O07IM DC,2 EE =EO A5 Edts nx137(9 HEHOITL 1,2 Z& |47t
nx1 37|12 SHEZS O[0[SIH, O] HEQt A9 Hot0 2 LEO| HZE #5 AUl X+ T
g2 201 19 walktS HefotEz, A AZO| £z LEO| FREE MDY

HHHO| D QME S 4 (Eigenvector Centrality)yS =E0| X7 QIZ# oLz} HZE 0| =9

ZQEK| AR oE DB [10),

o

1
EC’,” = 2\ A- Amax 3
max
O7|M EFC,E BE EQ| NRHEY IHY U2 F2 nx1X2Q MEHO|CE ) , & HEHO
7|8 =S M A" oM Z LEO| I #UE Hlu Jtstt #E2E |5,
Gnax= SEE LESO| FSS LIEHHCE 0|24 ZO| 120 7l wakE 12{5t0] =E=7F HO}

B2 a8 FAY(Subgraph Centrality)2 = E7 H0jsts RE ol walke| 5 7tF it}

o, HERA W 208 HAHTE FHIC} [11].
SC, = diag(e™) )

O7|N SC,E BE LE MH SHY S TS nx 1k HEO|TE ok
SHolo] AASH W K|SEAE O|0jolH, diags WOl CHZNEUS FZ510) 2 U0 o]
ig wEo| B2 d3=

of F4% YEYT 7

oF

>
0x
ox
>
N
ran
_lT‘_
B3
rlo
n
rot
ox
Hu
=2
i
HIF
rlo
N
ol
>t
i
I
2
Of
|O
Hu
|.|-

|

3. d3=4

31 Xge 4

EMOYS COREA MAEREX|FO Y BF0ICH 2M47|2H & #+4 559 ®E0| gl ¢
HHO QUHAE 27| ol 2020 o7 12EE 20243 28 23UNKE BEE 7|72 HH
Ston, st 7|7t SO HUN HEO| YMSIX| U2 2071 BFS ACR SIQACEH UE 4
BIIE HEC R £AES MESHULE

ZEEDQ MHE HIISY| o 28 HHAEHS S MH B2 go%s g Tt
LIHX] 20%8 HAE F7te=2 HFSIRALE k& #7242 HIO|HE 7|82 JIEXIE AH&EsD,

.|
o
202 A ZHHC2 Z|BBYS +ASIAULL SUES SESHA @AM, A == & M3

428



Journal of Next-generation Convergence Information Services Technology
Vol.15, No.3 June (2026)

SOl Mgt H82 n2{s|X| URUACE MEH XpA 0|8} K)E Pozz 2| 2019 AT 818 H1otg,
2 A3 QUHAE XWX A= BN K=15,10,15,2022 HHBIRALY.

b+ A dBS M2l A2 FE2 Hedtn, 0l S 72 dES o

>

>
ALCE He| HBEZ 7|HICE MS TSEt TMFGE Z{Zh SIS MST= 297 =E0| 2871 %]

ZH Jefzof ChHol Ml 7HX] BAE HEAQ)~4)E ALMSICH A SHE2 Y 92 271 H
2 AHtE, 1RHH SHE2 ded Q= SIEERH He| oiT xHtE, B dE FH8e
Bl 420 It ¥ IS FHEE MUESITE 0 S4E0| 7H H2 5% KHK=S, 10,
15, 20) AHAtS MEHSIO] 7 HIECE EZEZEZ|RE FISHGLt

& & #
. © o © . ©
@ C) ®
S ® ® @ ® ® e ®
® @ (=) A * @ ® « @ (=) ® *
. ® @ “@ca PRRCING ®@® e ® 0O ®@®
s @ e o ® e e ® e
@ @ N @ 1&“ N e @ .
® A ®
(C] -3 e
# & #
@ @ @
& ® N ® ® @ ® ® .
m‘ ® L ®A @ @‘ ®
® ®
(C) ®
O] ® ® & O) &
e & A e © A e 2 @ A
. © ® ® x © © @ . © ® @
o * o @ A * o A 0 * o *
i i b=

(A8 1] HEHIMM SoE £ L= FZ Hu
[Fig. 1] Node Structures by Centrality Measures in Networks

T

(22 10 BN MSTOME M B44 & 2+ M= Z29| Kfo|7} BHAEIC, MSTS ki
FAE0| AR SEHON, IPM, AXP) ZHO|E M FZZAZFH)0| LIEHH B3 MSTOH DR

r

429



Graph-Based Portfolio Selection via Filtering and Centrality Measures

H 44 % MSTet #EIHE SHE0Me ME 50| iEE FHEO| AX[SIACE CHEt 1
FHH SH4 #2I2T o AO|0= Xto|7t QICh MSTRF NFHME FHEME MSFT
£ ZHOE AAPL, CRM, INTC, HD, NKE7} SIZE|0f QOO O|F 27t FHER MEE|Qo
Lt, MsTt 2E202HT FSHHME SLS XA CRM, INTC, NKEPH MEHEZ|QIC} Ol 1{
HIE S0 ¢F = ofL|2t AAE O0|R0| £=FRATHX| 12{s}7| [[H—E'rOI i MSFT°| 0|22l
AAPLT} HD 2 [C2 LEQto| 912 : o A

QI &Lt
TMFGOME M Sdd & 7t W™ Z59 X0[7} MsTHE 3X| o, HEEe U8 F
0| HEAT 7FgAt2of HEEO ALk OEF TMFGE At Sdd ZROM= 312 2X0| ¢
Xt BAQt DIS7t MEHO| ZHE|UCH TMFGE ZE wE7F &2 3709 YX|E 7HX|22 Kj7} 3
ol XHLtO| Cr= EXYSIH, 0I5 & 320 QT BASI DISTH| FHEZ THYE 2oz HOl)
z f

=]
TMFGRF f21HE SHE =2 TMFGRE 1RYE SHd = FAfet 5 HIXIE EXACH

[(E 1] J24= 0|2 7|8t ZEZZ|Q FEko| Mt
[Table 1] Performance of Graph-Based Portfolio Strategies

i:ii)ser( Ig)f Strategy Annuz;})/[;(etum Vo:oa/t:)hty Sharpe Ratio Max lz:/a[;vdown
5 MST+Deg 16.60 13.08 1.24 -10.83
5 MST+Eig 32.29 13.22 2.18 -6.40
5 MST+Sub 27.12 12.87 1.93 -9.24
5 TMFG+Deg 18.00 13.08 1.33 -9.24
5 TMFG+Eig 32.60 13.68 2.13 -7.29
5 TMFG+Sub 25.79 13.58 1.76 -5.85
10 MST+Deg 27.38 11.42 2.18 -7.13
10 MST+Eig 2517 10.63 2.17 -5.70
10 MST+Sub 31.40 11.24 249 -7.39
10 TMFG+Deg 22.36 10.74 1.93 -6.06
10 TMFG+Eig 32.06 10.73 2.65 -5.49
10 TMFG+Sub 30.66 11.35 241 -6.60
15 MST+Deg 25.05 9.78 233 -6.10
15 MST+Eig 18.64 10.46 1.69 -8.37
15 MST+Sub 23.68 10.04 2.17 -6.47
15 TMFG+Deg 28.39 10.80 237 -8.00
15 TMFG+Eig 26.34 10.09 237 -6.39
15 TMFG+Sub 27.75 10.44 2.40 -5.86
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