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This study examines an asset-selection method that combines network theory with a greedy algorithm. We
construct a Planar Maximally Filtered Graph (PMFG) from the correlation matrix and select low-correlation
assets using the Farthest-First (FF) algorithm based on graph-theoretic shortest-path distances. Using 11
U.S. sector ETFs over 2014 - 2024, we conduct rolling out-of-sample backtests and compare PMFG-FF
against six benchmarks. The main contribution lies in the empirical validation of a two-stage framework
(PMFG-MVO) that separates asset selection from weight determination. Within the present setting,
PMFG-FF functions as a systematic rule specialized for low-correlation asset selection and exhibits
near-optimal performance close to that obtained by exhaustive enumeration. Meanwhile, a tendency that
correlation reduction is not accompanied by improvement in risk metrics was observed under the present
sample, and this is confined to an empirical observation. We confirm that PMFG-MVO can combine
low-correlation maintenance with risk control. This study is an exploratory investigation based on a limited
universe, and revalidation on larger asset universes remains future work.
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PMFG-FF-MVO vs Baselines: Risk Metrics

(a) Max Drawdown (Cohen's d)
&. B o w
o B R

Hrp o

Equal-Weight Equal-Weight
MSTE ] 9% 00 a0 om oo e om oo @ . R DY
o] 00 0w e ow  ow oo

MV

Mvo-Ew 4

MaxDiv

6 7 8 9 10 2 3 4

(b) VaR 5% (Cohen

's d) (¢) CVaR 5% (Cohen's d)

on

@

o

O L T Y VL B Y, ST

Equal-W
R Rl R
MST-FF

o] 00 02 on

MV

Mvo-Ew { O

10 2 3

4.4 7epHlE o ZEZ2|R ofNy
(2d BelA PMFG-FFE AgfHlE ObpelA

50bpE = o]% = ARZH]go] 0.588¢41 0.539
2 ohikstA| afetsto] HA s 71k WY (B -EAt A
23}, PMFG-MVO) tjH] ”% 'ﬂz}EE Holth 1
gt -ﬂ-ﬂ 7]1:1} u}m(
0.611, A%
Qo)X & AkwlgOl 0%%4 o] 4¢
23}k 718 W WellM e A <k
A vl ddE mE S A S %@oﬂ*ﬁ
2 9= *W“}%l geth, PMFG-MVOE H%

f
i{i
O
CD
(e}
O
_L
E
QL

o
H

HAg2 A A& S7F2 50bpolA 0.3677H
Fetelo], wH & ﬁygow ok el ARH
AL gl SYkEe Aol A &

3o ﬂﬂ%ﬂlﬁ«l o] mmsitt. Fauw I8 59]
T AREHE 2 AdHlES AR 9 F29| 9
g A ]‘%ﬂ x12, x/12 A& A&t A2
T goz, A A RS P & 29) AR
B & Tk AR W] - 9oL gt AR vl Al fre
aljok g},

1402

3: g X|EZ Cohen’s d

Nk

441 TEZFQ
PMFG-FFe] A7k fAlE= k=3914 0.91, &
A Bt oF 0.882, d& T 2] A aMito] 88%
ol AXt}, -4t #HA8H0.86-0.97) Hrke
Tha stoud, HRP(0.81-0.98) 2 MST-FF (0.80
-0.83)%} frAket Eolth, SHEE k=494
ol 0.14501% k=894 0.05 o|st= <Hgglert,
MST-FF+ k> 394 0.1679] 443 3|4d&S 1
ol ¥Hd PMFG-FFE k7t ARGE 3ldgo] 7+

Zdhe dElg Helh

5

~

b

oN

s

0x

MHI

.{
=

FE9 7)7HE AW1(2015-2019)9F
(2020 - 2024) & Tﬂooi
oM PMFG-FF&
o 2 JAE HA

HEHHATL FNp5 *3E 2026\ 6Y



M
A

== 7igk RpLHdElo] Eiteat

AT

Sharpe Ratio Sensitivity to Transaction Costs

45 %
0.65
0.60
g 0.55
<
-4
(5]
£
<
% 0.50
k5]
4
0.45 1
0.40
=@— PMFG-FF == HRP
== PMFG-MVO == MaxDiv
== MVO -%- EW
0 5 10 20 50
Transaction Cost (basis points)
(3% b) 7HziH|S BT & AfZHIE
9 dege 9o FwldA AsEth AWl (29 6)& 20224 debgelNe] P s

tjy] 9] &S B A s PMFG-FF
k=294 -33%= 727} 7P 33 k= 6904
-14% FTo2 FYstEH, Fi-w4t HAg e
-8 - -12%= A og A2 A E Helg WE

s

T
L
.

Aellde + Y FR71eAM 10 - 15% S7ket

oH
U 3 Aol 24 o

=
B

)=}
24

4.5.1 20224 st&

HolEt} (a) AFZH]EAA PMFG-FFE k=29
A 0.59% H)EAH31(0.89)9) olo] F WAlZ =&
A5 Holn, Hi-#A H A3 - HRP & 0 F2

T 0E e g6 gt k<4 71
A PMFG-FFe] A3 o] afeh oo 7)o
gt AR FMdErt. (b) HFZelA s MST-FE7}
k<d4dA 7P e 35S Hon|, -4t A4
3} - MVO-EW + PMFG-MVO% 219 243}, PMEFG-
FF& -0.059 - -0.065 W92 547t vl 5e

F91% - 089 - HGTQO2DE A7 FAAH S v sebgel PMRG-FRY 443 A
As Aot A o) Azstm AN JiE de Ak AelE Flofeht, AddE gl
S99 MRS und v odrh B A7e 20228 & ARA wme wan

seby #Ae ge WA A4AY BAe A%

% 74o] sy A9 9E-59 Zesjeld] o

1403



0.8 q

0.4 4

00 Sharpe Ratio

024

0.0

(a) 2022 Bear Market — Sharpe by k
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(b) 2022 Bear Market — Max Drawdown by k
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