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Financial Risk Assessment Beyond VaR and CVaR

with the Application of Topological Data Analysis
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ABSTRACT

This study aims to evaluate financial risk through the application of Topological Data Analysis (TDA),
including methods such as constructing the Vietoris-Rips complex (VR,) and calculating Euclidean Distance to
analyze the structure and assess the changes in stock price data under normal and abnormal market conditions. This
leads to the development of a topological risk assessment measure called Topological VaR Distance (TVaRD), which
complements traditional risk assessment measures such as Value at Risk (VaR) and Conditional Value at Risk
(CVaR). The data used in this study consists of daily stock prices over the past five years, from January 1, 2019, to
December 31, 2023, for five securities in the food and beverage sector: CPF.BK, CBG.BK, SAUCE.BK, ICHI.BK,
and SAPPE.BK.

The study finds that Topological VaR Distance (TVaRD) can serve as a supplementary risk assessment
measure to traditional methods at the 95% confidence level for stock price data. TVaRD provides additional
information about risk and offers a more appropriate perspective on risk, potentially acting as an early warning system
and complementing traditional risk assessments. For example, in the case of SAPPE.BK over the past five years,
TVaRD significantly increased from 67.3759 to 404.2511, which aligns with a decrease in VaR from -9.61% to -
11.84% and a decrease in CVaR from -12.11% to -36.74%. The decrease in VaR and CVaR indicates increased risk,
and thus the increase in TVaRD similarly indicates heightened risk.

Keywords: Value at Risk, Conditional Value at Risk, Topological Data Analysis
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CPF.BK N.71. 2562 N.f1. 2563 N.71. 2564 N.f1. 2565 N.f1. 2566
count 243 242 240 240 242
mean 0.0219 0.0054 0.0037 0.0125 0.0045
std 0.1847 0.1069 0.1248 0.1985 0.1378
min -0.4906 -0.4983 -0.4665 -0.4969 -0.5185
25% -0.0849 -0.0336 -0.0573 -0.0846 -0.0578
50% 0.0000 0.0000 0.0000 0.0000 0.0000
75% 0.1118 0.0396 0.0409 0.0792 0.0513
max 0.9302 0.6338 1.0837 1.4815 0.5333
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A A A 9 A ll =) = o A A [ @ o Jdo A =
2) CBG.BK 4AURAYNADUUNAINUAL HuMsilasulasnninuoameunurannsnga10u Iaw

ulsisaugagaludl wa. 2564 (std 0.1735) Mgagavesdnswaneuunulull we. 2564 gaBia 1.7500 WA

[l
=t

n2

M3197 2 ToyaddAveIBAT INANBUINUYDI CBG.BK

CBG.BK N.¢. 2562 N.f. 2563 N.¢. 2564 N.f. 2565 N.f. 2566
count 243 242 240 240 242

mean 0.0110 0.0078 0.0121 0.0003 0.0042
std 0.0621 0.1056 0.1735 0.0837 0.1100
min -0.1824 -0.4913 -0.4000 -0.3689 -0.3383
25% -0.0168 -0.0286 -0.0599 -0.0354 -0.0422
50% 0.0000 0.0000 -0.0056 0.0000 0.0000
75% 0.0242 0.0297 0.0452 0.0310 0.0487
max 0.3930 0.7792 1.7500 0.4545 0.3716

3) SAUCE.BK NANnagup46a3 Manauunugagalull w.a. 2562 (mean 0.0397) unaaaaluilaen 1

anunsilsaugagalull wa. 2562 (std 0.3041) MgagavesonswanauLunulul) we. 2562 gada 2.1053 A1y

A
A1TNN 3

37197 3 ToyaaiAvDIBATINAADUINUYDI SAUCE.BK

SAUCE.BK N.¢. 2562 N.fA. 2563 N.¢. 2564 N.fA. 2565 N.f. 2566
count 243 242 240 240 242

mean 0.0397 0.0104 0.0166 0.0067 0.0118

std 0.3041 0.1268 0.1293 0.1549 0.0912

min -0.7595 -0.5381 -0.4412 -0.4091 -0.3125

25% 0.0000 -0.0207 -0.0403 -0.0556 -0.0211

50% 0.0000 0.0000 0.0000 0.0000 0.0000

75% 0.0917 0.0410 0.0605 0.0500 0.0289

max 2.1053 0.9836 0.7895 1.5000 0.4924
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4) ICHLBK Tifunaeueeoasnanouunuaeudensitazdga osunuvannindiou iinam

ulsisauneudnegaludl wa. 2564 (std 0.1378) Mgagavessasmanouunuluil wa. 2564 ga

a
AT NN 4

M3199 4 ToyAADAVDIBATINAADUUNUYDI ICHLBK

=<

03 1.0345 AU

ICHI.BK N.f1. 2562 N.f1. 2563 N.71. 2564 N.f1. 2565 N.f1. 2566
count 243 242 240 240 242

mean 0.0084 0.0080 0.0098 0.0071 0.0152
std 0.0656 0.0785 0.1378 0.1126 0.1232
min -0.1713 -0.3330 -0.2667 -0.4513 -0.4245
25% -0.0342 -0.0328 -0.0544 -0.0358 -0.0574
50% 0.0000 0.0000 0.0000 0.0000 0.0000
75% 0.0385 0.0477 0.0421 0.0421 0.0746
max 0.2949 0.3944 1.0345 0.8403 0.7042

5) SAPPE.BK Hiaunasaoudsnsiuas lunlasuulaswn fanwulsdsmugegaludl wa. 2563

(std 0.1377) Mgagavessas wanouunuIuil w.e. 2563 483 0.9554 WA 190 5

M3190 5 ToyaaIAYDIATINANBUUNUYDI SAPPE.BK

SAPPE.BK N.f1. 2562 N.71. 2563 N.71. 2564 N.f1. 2565 N.f1. 2566
count 243 242 240 240 242

mean 0.0090 0.0081 0.0132 0.0091 0.0103
std 0.0648 0.1377 0.1101 0.0774 0.0696
min -0.1796 -0.3955 -0.3071 -0.2304 -0.1723
25% -0.0289 -0.0507 -0.0546 -0.0349 -0.0258
50% 0.0000 0.0000 0.0000 0.0000 0.0000
75% 0.0319 0.0528 0.0618 0.0479 0.0425
max 0.3934 0.9554 0.7309 0.5360 0.2653
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CPF.BK Stock Price Time Series £ CPF.BK Normalized Daily Returns
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1] = [ v 3 @ f]!J
JUN 1 INMHUANNITNIUALDATINAADULNUIYIUUVDIY N.f. 2566
' v
1IngUii 1 Wil wa. 2566 1A MmdRNING CPF.BK Tnun Ifuanaslugieduil uatimsiudnanidos
3 .25 .

1 ~ o A @ 1 Y " = o o J
Tugaetaredl wa@mmmuiwmunmmNumuqﬂuﬂnaﬁuﬂuazaﬂaﬂuﬁmﬂmaﬂ, F1annINg CBG.BK

= A né’ 1 dy @ [l ~ v A @ 1 Y =
umimaau“lmmum uainsiuadlugsiearedl waﬂammuﬁmunmmwumuqﬂuﬁmmuﬂuamﬂm

' ~ o v o a gy A X = v oA o 1
Glu&])"NlJmEJ‘ﬂ, 1IN ANNITNY SAUCE.BK Nllujiuulwumuﬁaﬂﬂﬂ Nmmmmuﬁ1EJ’Ju3Jﬂ’mJNumuqﬂu°b'N

Y 1 = @ v a Y 4 X = o A @
ﬁuﬂuazaﬂaﬂumqﬂawﬂ, 1M annINg ICHL.BK T TN Uaa0al #anoULNUIIBIUTAINAY

' Y o A a o ¥ o A Y o o = vy A X = v
HIUADUUWNAUNDINIUNUH UAIDU, 51A1HANNITNY SAPPE.BK mtuﬂumwmluma’aﬂﬂ WANDULUNUINYIUY

anuiurugslursduiiuazasasluyielasil
a 4 ' = 1 = A
4.2 HAM3INTIZHYAMANUITET (VaR) azyamanundeawnuiieulv (CVar)

! J A H
4.2.1 Haﬂ’]ﬂ'ﬂlﬂ;%ﬂﬂ (VaR) 494 5 anning aataaaluasei 6

MINT 6 YaAINNWFB (VaR) & 58AUANUFONYU 95%

N.f1. 2562 N.f1. 2563 N.f1. 2564 N.f1. 2565 N.f1. 2566
CPF.BK -33.33% -13.22% -18.51% -33.33% -30.00%
CBG.BK -8.73% -14.14% -25.00% -14.28% -27.27%
SAUCE.BK -50.00% -14.63% -25.00% -25.00% -16.66%
ICHI.BK -14.28% -16.04% -19.51% -21.42% -20.00%
SAPPE.BK -9.61% -23.91% -16.12% -21.73% -11.84%
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911015197 6 vzu 1831 CBG.BK 11l w.a1. 2562 VaR 11111 -8.73% wazluil w.at. 2566 Var iwiin
[l i v Y
-27.27% FaamANUTEUNNIUOINUIND 212.23%, SAUCE.BK 11l w.a1. 2562 VaR 1111 -50.00% tazlu
U WA, 2566 VaR 1111 ~16.66% B3aAINANUTEIAAIDENUINDT 66.68%, SAPPE.BK 11i) .. 2562 VaR

1w = "o x ' a A X g
NINY -9.61% uazlud w.A. 2566 VaR 110U -1 1.84% 51:%&11“ammmmmmwfjumﬂﬁ}aﬂ 23.20%
' = A v v d o =
4.2.2 Hﬁﬂ?ﬂ'ﬂﬂkﬁﬂ\ﬂlﬂﬂlﬂ\?@uqm (CVaR) 994 5 iannng ﬂ\ﬂlﬁﬂ\ﬂﬂﬁ’]i%ﬁtﬂ 6

a ' = ad o 4 4
AT NN 7 Qammmm&muumwu% (CVaR) M 52AUANULDNU 95%

N.¢. 2562 N.f1. 2563 N.¢1. 2564 N.¢1. 2565 N.¢1. 2566
CPF.BK -51.07% -39.03% -50.38% -51.71% -55.39%
CBG.BK -17.87% -46.13% -40.28% -34.78% -43.83%
SAUCE.BK -77.80% -35.70% -45.60% -45.95% -22.55%
ICHI.BK -38.91% -52.52% -27.36% -45.83% -31.25%
SAPPE.BK -12.11% -46.21% -28.36% -40.13% -36.74%

A < 1 =t " W =1
910015199 7 91311 18391 CBG.BK 113) w.71. 2562 CVaR 1M1 -17.87% taz 113l w.a. 2566 CVaR
A -43.83% FayanInNudeUDTNeu lumuIued1auInda 145.32%, SAUCE.BK 11d) w.e. 2562 CVaR
Vo ~ VW = ' = A A ' =
MY -77.80% naz lui) WA, 2566 CVaR 1A -22.55% Fayasianudeannuiitou lvanasediauinis
71.02%, SAPPE.BK 141 W.¢1. 2562 CVaR 101 -12.11% taz 101 W.a. 2566 CVaR 10U -36.74% Fayan

a a A A X ' =
ﬂ')']iJLﬁfJ\?LL'U‘]JﬂJN@uhl"’ULWIJGUu'fJfJ'Nll'lﬂﬂQ 203.41%
a 7 v v dw {
4.3 HANITUATIEN Topological VaR Distance (TVaRD) VDN 5 NANNITNY ﬂ@ilﬁﬂﬂiuﬁ?i?ﬂﬁ 8

@15199 8 Topological VaR Distance (TVaRD)

TVaRD

N.f1. 2562 N.fA. 2563 N.¢1. 2564 N.f1. 2565 N.f1. 2566
CPF.BK 28.6146 67.7896 38.1619 20.6385 37.5397
CBG.BK 418.2152 551.5513 272.0398 182.0352 327.4312
SAUCE.BK 5.8796 28.0576 42.4253 28.2447 83.7319
ICHI.BK 38.3426 58.1981 24.3305 30.5715 36.4816
SAPPE.BK 67.3759 52.0428 42.4777 164.046 404.2511
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A I~ F =] [ =]
915190 7 32 181 CBG.BK Wil w.a. 2562 TVaRD 5i1n 418.2152 waz 1uil w.a. 2566 TVaRD
AL 327.4312 H9a909 21.72%, SAUCE.BK 1143 .61, 2562 TVaRD iy 5.8796 uag1uil w.f. 2566 TVaRD
v 1] Y
A 83.7319 FUNWTUDEININD 1324.14%, SAPPE.BK 143 W.¢1. 2562 TVaRD 1M1AV 67.3759 uag 1udl

W.A. 2566 TVaRD (MHD 404.2511 FAUNNVUDENINDL 500.06%

5. msenlsiewa

vinmsansmsUszifuanudsamuuduivuarnisdsziiuanudsauuneweTad 1un yan
mwm?'mﬁ (VaR), Qaﬁwmmﬁmuuuﬁﬁau% (CVaR) @ Topological VaR Distance (TVaRD) MMsANEI
%’agasmmﬁhw%’wE‘fmaqwmﬂ‘qaﬁﬂmmmazmémﬁu 312U 5 annswe 1dun CPF.BK, CBG.BK,
SAUCE.BK, ICHLBK ttag SAPPE.BK Tﬂﬂimmwﬁ’ayaimmﬁ'ﬂﬂ%’wﬁuumwﬂ”uﬁ’auwﬁ’a 55 daud 1

UNIAY W.A. 2562 5\1 31 FUAN WA, 2566 AWAITINN 9 mnmsﬁﬂmwudw

A = = L= v
ATTNN 9 W euNeuransANEITE 1IN NW.A. 2562 NU N.A. 2566

W.71. 2562 N.71. 2566
VaR CvaR TVaRD VaR CVvaR TVaRD
CPF.BK -33.33% -51.07% 28.6146 -30.00% -55.39% 37.5397
CBG.BK -8.73% -17.87% 418.2152 -27.27% -43.83% 327.4312
SAUCE.BK -50.00% -77.80% 5.8796 -16.66% -22.55% 83.7319
ICHI.BK -14.28% -38.91% 38.3426 -20.00% -31.25% 36.4816
SAPPE.BK -9.61% -12.11% 67.3759 -11.84% -36.74% 404.2511

A 2 & 4 44 2 '
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