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Abstract

This study examines the political economy of real estate markets in Thailand and Taiwan over
the past three decades. The findings reveal that both markets have been significantly shaped by
regional political instability, global financial crises, and the COVID-19 pandemic. Thailand’s real
estate sector has undergone four major phases: the downturn following the 1997 Asian financial crisis,
recovery through government stimulus policies, market cooling measures combined with the pandemic
shock, and post-pandemic revitalization strategies. In contrast, Taiwan’s real estate market has been
influenced by tax reforms, monetary conditions, and industrial restructuring, with inflationary pressures
and capital inflows further driving housing demand. The comparative analysis highlights that
Thailand’s market fluctuations are largely driven by external shocks and policy interventions, while
Taiwan’s market dynamics are more closely tied to fiscal reforms and capital mobility. This study
contributes to understanding the similarities and differences in policy instruments, financial flows,
and social structures between the two markets, offering insights for future policymaking.
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2025 4F, IRAEREEHTEM T NEE—IRINGINEE. NKFI BE BRERNT,
B AL SRR, AMOERSES RIS 1 28 B = ii iz s e, WiRZI&Z 3
IR HA I (Thai Property Slumps to 7-Year Low, Luxury Homes Pile Up, 2026) (Thai Condo
Market in 2026, 2026). 4 Ze[E 5 17 RIE G IG5 &5 E AR FIZR LT S54RI mE NG,
V2 2 FRBGRE e 5=, BRI MERES, RN TAMER . SIkER,
BREESEE2REREHTE, EFEFESRGR G TSRS, ELEHA Z NiE.
YA T, 2025 A EYEELB L RIS 26.16 Jitk, Fhk 25.4%, G NI /LFEHK.
R IX RS R AR S, UET 2016 Fpia—Fl LS 2001 4 W2k m (&5 H
i, 2026). ZRES5 G HHU= L (XU ] WG, BONTRBE— D0 T = T 3 EGG
LR

AT s, AR S BTR PR ) Sk, IR E A B BUM B . [ PRt
SmE). Has5EBATaES L EINE (Khumpaisal, 2011). 28 [E 5 T & B U 1808
HKHHEHTE, W SBUREIY . EFRSESmsiE IS MR, &5 iR
HICF . SRS S P M R, JREEIE S 5 & R M 5 R TR .

ASCRE CLEGAR S5 1 ML, R0 B s M= i 3 fE 0 = R I R B L,
fh: BURTHS/NErEZ MM ESIRER, HFEL B TE R LR SdEEMNEES
BRI HETL5 5 R WBGE 7T, AR FUAE BT 385 9 [ 55 17 1 17 Se ks, e ARokiEL
Sl e R EIR A 55 5%

NE

RICK RN HRE S G EH= P E 1997 F WM SRR LR, KL =TREMK
J&. E5a, FEREBMRREIE, KEAT A AP B

1. SREHKERR (1997-2000)

1997 £ 7 A 2 HEERIWM RGN, X T2 E0E M ™ Hm, 2 i MA]
W R EHL, BATE FLEN W 2 A AT, GRATEl: o285k N DR
ARG, I R AR 2R [ (10 5 b T G R dr VE AT 7 (Calhoun, 2001). #EfEHL
PERAIH (1997-1998 ) , WM KRBEEREETE S, BUFASARIEERE FBT U
Bl BT HT A 5 (New Aspiration Party) SEERAAES. (Chavalit Yongchaiyudh) f#
SEERLFEFRBIRE 5, ZREG LA T 280X LR 5@ /2 (Muang Thong
Thani) KEZE &, (FAZEENAEEMIPAE . I HRRIEE A B VR 2, EE
i P S T SR AR T DX IR B = A A A3 B2 (SHENG, 2002)

2. JE&REL BHRRIBEGE (2002-2018)

b &5 B AR e, 2001 4 E & HIZR%Z R (Thai Rak Thai Party) B8 w3
(Thaksin Shinawatra) BURF, T 2000 FEARKHTIIHE 1 HAK R BURR AR 21 RN H AT b5 18]

A EAE LR RS T HIAE B o E 52 2003 SEHERNIT TRMZ K itH] ] (Baan Eua-Arthorn)
HEZRAEE/F (National Housing Authority, NHA) F 5, HFRZTE 2003 £ 2007 [ FLAFE ]
i 60 Ji FRIMEE. EXKEE NHA 21T 5 4/ [#IWE2) (Hire-purchase) | , #HEGK4AR
RIF, Nal#BmBUFEE847 (Government Housing Bank, GH Bank) #@4ti% 30 4F FEF 55
B, AR . a2 2003 E/NX LUK EHTFTNT (Community Organization Development
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Institute, CODD) FrffE i) [ %@ 11%l]  (Baan Mankong) , %1% R EBAT St A i H i,
PR UM ST AN, Ak NX BATEEIT R, BitdAEE S 4 T2 R 2 E
(Kojima, 2013).

b T Bt AEBEESS, S 2R EBUMHESD I 3 2255 TR, A

GRSCFFSEREBOR: B BUEBRATIRMK T T AR, Bl
AT EREPRACR] 2, KRS T T RAMIGE AHRE ). 4, BT &b e it 5z e
H, CHIBCE R 5] S I R i @R AL A, WL TR TR R R R 7 oK
(Sheng, 2002).

BRI SR eI RS i gt fE 8, RRRER RS

(Board of Investment, BOD) #2fLJF &% 3 £ 8 TN ITERLE % £FXHESE 500 77 2%k LA
NEFEE S, BN RVFHAE 5 FENEE BN 10% BN NSRS @ BUFE BR
ITHEHEI ST E IR T0% FIZRGEEHR (A=) | AAasE 5883 (Loan-to-Value Ratio, LTV)
AlIA 100%, FECRANE =R, g EREH (Kojima, 2013).

REBUFEET 2016 FEEH [22E 4.0]  (Thailand 4.0) S3FHE, I+ 2017 4F
RAENM R JG 20 FER BRI L5 EJE (Easten Economic Corridor, EEC) , A7)
THENE CESHED S ) i 5 b= 555K, 72 e mrE T bt 0 32 22 [ b2 1 30 ) 2 — (it
e 2018). hn b 2013 AErpEAEH ) —0 —BREOR, W0 1 E 85 0T 2 [ 5 )
PefR(Fan 55 2021). FESBUFAHREERRIHENT, A 2010 4K, Z=2E b= g o6
B, THE2EH2AMX . HE24#e (BTS/MRT) ik L EHREE (B, 3%
Z. KD PRERAN, 2AMAE (Condo) ity Bl &k 3K (Srivarasat & Wongsurawat,
2019)(Fan et al., 2021)(Saguansap et al., 2025), W5|& T Hidznkd [SFHU=EEAE ] B4R

3. FEHHFIBERKIANSE COVID-19 HHERIERE (2019-2021)

N T AN R B 5 55 2 i 5 s M= 43 LAT Dy, 22 B v SR AT IT AR 4% L ™ 7 1Y) Bl e it
HAEE 2019 EHEHRIREY S, sm R A IR by sls A b5 7 (1000 TARBREL B R
10%-20% 115k #HZK, %82 B AR EL % IR i1l 1 5830828 (Kojima, 2013)(Khumpaisal, 2024). X
DI 2020 SE4E BT A LA @ KB (Land and Building Tax) , PLBARSERTIBMERERL, X+
MR SIS R AR R, Rl B e B R S @Y IRIE R (B =4E3 0.5%) (Srivarasat
& Wongsurawat, 2019). V2 EBCER N T E#EBL, 7£ 2019-2020 FAETTI4 75 RILET, FFK
B E ST IR, T SES . Sish, N T BRI, AT SO E A R
iR SENHE, FTagh 3.3%HRFF AL (Specific Business Tax) (i, 2018). HAsH
BT 780, BRSBUEL T BB, ERERKATH 2019 £, E=hige
LN LTV BURMUE B ) S i RGeS e, Vi 2 S 58 IR J0 vk 3R A5 4 30 B K 1 i3 08 s
(Kuen-wei et al., 2025)(Khumpaisal, 2024). 1E4i3% K LTV BUKIM RS, COVID-19 #E1&1)
WBRIERCT [REATS ] o SRR R BUE TR AR A, 2 SBORIOV B, &
JERAFANE S5 CRe R B SES,  HAMETE R KRS WA E B b 2020 FAMNE A
WK B E TR 7 =20 BOVEIEE R T KD, WSS Nk, JiHE
SHRMIXHAE . [N, 1T REIMERIERL, AR A BB, 2 EBR K
BT GERMIED , LENMEZRDPAR [HES] o BEMAERRE, HREITTRRIEL
G S @ BTN I E, R R ETEIE S 24 1 (Zhai et al., 2024)(Mingwei Huanga
and Pawares Funo, 2024)(Sakulsinlapakorn, 2023).
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4. JERRBRARERIBMEBE (2022-)

JE PENEBIAR, i I W 45 B BAE 26 b B B A o) T 2R [ 55 Hb = A8 5 1 R R T
(Shinasharkey & Wattanasiri, 2024). | {E GG A E IRE T I EAR 5 HU™E 0, ZeEBUM
B REECE, MR E ST [REIEE~IMNEAN] . F 2001-2002 4 H K
JEBEZAE (Long-Term Resident Visa, LTR visa) . MR#EAFFCER, LTR ZUER % 6 5 5 s
kg R2IEADS, B ZBUR IR T AR TR, TS = I NE DTk (P 2024). B
EERWEMNZRH GRS, GEREHEENTREFG S REH S ERME, RN RE
5 b= T 3 ) B SE 5K (Hsuting, 2025). RS Qtk, ZRE 5 =75 2025 A7) 20 HRRESH .

FLUR, 6 Py = AR IR AT 43R DY AN B B

1. &FFEBH (1997-2003)

1997 FE MR EHUEL, GV EREE. ZRE K& EEJE iS5 E 2 %K
PEEQ, HONERETRTR AR TRE, HH G mEuiLRE 27.9 75—z E 32 76
KK CHHRIR: HREATEEREEND , REZEMES M, EAEERRRESEE, SHe
TP SR B R TE G 7, AEAME PR I IR PR GE SCOR, 1998). 18 E FRali Rk AR,
PRI R 22, 1999 R4 921 KHLE, MIETEE Eiabgil, KmEHam
3,647 270, EAIENBALTERM, $RSLF R R EIRTER . NRMRE O AR R
FEMY, BUMT 2002 S [ HIEE BN | BORME MR, BRI STA B0 T IR
Z I 122 5 B (VL35 2 (Jui-Chih Wang) et al., 2005). fR1M, 1E2%455 #] WA 77 EE L2 Fr, 2003
SEVIEER I SARS S E EM TG0, ARG5S A S — R B (53 et al.,
2007).

2. RAETH 20042014

22 )7 SARS JZIG MK, S5~ 2004 F3E NS 750 H . 16 B FRTs
M, REPAES (Fed) KEIGERHMCRIRIEE, ([FHRSMBN70; Frhl/E 2008 4Bk S mlif i
Ja, & EHESETEMBOE (QE) , MRRIN T & MMER =, FmsEe T i ET4
FHOE . 7EE PECR T, BURFT 2009 K8 K SRR 2 10%, SR &4t
B PRI NGRS AR, BE%E ECFA (BFE45 SELMMI0 MEEMIE— & %
£, 2010), PIREMPFLRIF TR QSR TIRE, (RS~ 5 MR S22 T, A
B PSR, BUGFT 2011 4F 6 H IES0 CREM I K57 5 8L)  UBREERD , M
SEFFA e R R T T IR 10% £ 15% (EE R, WEBCE LG Ras 5% 8B (Es
¥, 2013), AP T e e TR BCE ] ()@, T35 5600 5 a1 R
AEIEEE SIX . 2012 4F 8 H B3z SEM &, fF s @& i, FTak IR {E
BRKERR, I P I R BEURF VA B3 T 2 GE R B (EHERE, 2012).

3. BitlHEEH (2015-2019)

2015 22850, i —FL 1.0 IERRSEHRT 518 T /0T R LI AE 2 R G (R R
B & FEFFE, 2015). 2015 4 12 H 4 6 KL FEARET F s m s, SRS J1sR7EIH
HlE L AT SE R P LU B 1, SRR LY — e R RS, el B R B
s SR 2018 SERAP A G IR R, AERUENBEE G EAH MK 77, [ 25t R g2 (4 A,
2019), XA GRS L FRE SN, KRR RIMEL T REFRETS, XBER K
G e T E B AR BRI, (H BRI GBUR I sh % H AN G B TENT
HTI S 5B B IR R Je T
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4. BEREKEHEERH (2020-)

2020 £ COVID-19 #1551 kK & BREE N FEWTEE 5P 2B, 5 BCE5E & RA
Il TRERIK CXIZRAX et al., 2020); B 5 & EREUS T3 AA R (QE) 5l RABKME@E MK, K
Aghre R&yudigatt, Wal KEESTEESmA. JH— 0, ZETERMENFEEA, 57
TEr. SESEHMY) TR, AMGESEETLALS, SR B AR SR AR X R
R TANERLN. ) (ERZE, 2025). XTI, BUFET 2021 F3jt s e — 2.0 BE
FI ALK TE & M4, 2021), SRTT 2023 G40 H T E 00K,  RERALLIE RS ML 5 22K
BEPR T, BAME TR RuEN SR KIGE S, SEGM P s . HEN 2024 54,
TI7EE T EREH. H%, BHTIE 5 RNeEE FEURIT G B EY, £ KIRIT
Rlfi S CHRATIRY 28 722 RIS GROKAL L2k, T sERiBR v 4. Bl)a, RATAT#E—5
AT, TRE 9 AEE S LREREGEHER, HhEi vz, WiEfElhnE
2025 % 2026 fE[EJ#E N 4 B4R 1A TR, X ERESY.

EINS N

COVID 19

23k QE (H &z i) +;@*ﬂr%§ﬁ% (B RATRTT)
LA

FIBEBOR: ARG W EFZ. IR ISR BIEERL 10%.
100% 3K @ B K
EHIBOE: R4S, BFRHEW. BFis

EHIBR: LTV RIS, L5

| B i Ag by

B 1 G753 E b K R
SRYR: (F2 14741

a

IS4

M5 M 2000 SEARWIHIFFUG, FEHIARIMEREZE, . SERGESE5, EEE
FEFIEAR S B TERECE, b E— 3, KSR RN 2R E, DLW
JRIE ECFA 258 41 K ISPAIZL R, &5 A R [ R 5 ™= e o o b i [ 1.2y 2y 4 HH A G 35l
Bok: ZREET GH Bank JEHHARHFI DK EIWHERT —4F 0%FI28, FEBSEbE s A E 100% .
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FR s B (FEiE) « RIALTFER (EEC) SHREME, HmthiEmk, &, am
A 2000 I HA 2 B B — BO IR Kk HE e S oR .

ZREMN 2002 FEFFUHAE S EIEE L, NOBICRFIZMBERE, N 2002 F1
5,314.92 { JiZkk, LEJHE 2003 511 8,739.94 1 i kR, LIRS 64.44%, FEJEHE L&
2018 (P A 22,778.10 B T 388k. ZRENE S LA 1 bk 3= RE BURF N DRSO 7 e 3
55 1908, 88 SRR B R AR ) — BB 2 Ao VR A BN KRR A A b A T AL
49%, XMW 5| 7T KEANEE S, BRI 2008 FiE P ERbERIER 2000 45 B HEE
Ry, AHULILR R IR A 4ERER A, 2014 BRI R, WaIADIMRINLEE, 28
B R R B R RR 133,439 7o T S VBEUR AR J5 T A HEH 1.8 JEoih By, JfiEid
VA B - IR B R R SR, BT B A BE A [FIE . 2003 4F SARS HEIELE R E, T
BERD IR B /5 & 2006 4F, G @YK 45 5, G1F 1997 44w
A LUK 38 5 A

SRIM 2010 ARG, EPs B HBYE TR AR 2 &K, w55 EhH
i EFREENEERA . PESFNSE, L COVID-19 &, #ERmimAnettTm. Fid
RN, SR EBUF MRS TRRIEBCR: BUFFFIRICEER, RElEH%E (LTV
BRETA) | $em bR, e E R IREERL (= 0.3%) , UL S
FEMH . EEBUNHESIZERL (2011)  SEOYESEHIEE (2012) . prthé&—Fi 1.0 (2016)
SR T 3702 B EE RIS, 5T MEIE SRR B

Ry Eon, ZRE = BCRI BT 2019 (19 20,145.11 B I8k, EBEZ 2020
M 15,776.02 FH iR, TERERIE 21.69%; Bfij5 X i%& COVID-19 B R I E &, S
SRR G ICHOES 2 I, RAESHEME T Y. SIFER, 5355 1% T
WHEIET, T 2016 F25 @Y LR EAIRIER 24.5 Titk, AMU—Z2Ek40% 2001 %0
RETHAN 25.9 JiMR4dst, SEOITFIE =R K. X U IR UE 7 Bt 5 PR B o %
ML SR )58 77 Rl

2019 4% Covid ZIEMIHER, LHFRE P ERS M= K e vr 2 5 7 Je el I AR,
REBUAFFESNS, LT BUFPE I R E GE IR Lo SRR, DR
SVFRFEARE, FEHEmETRE, REMEHREBARTITRE ZAREK. KWEERN
PN AR PR EE, 0 b & NKEEREE RERR, 15 G0 S e 5 E
ARG . SR ARBURHE AR ZE Y B 22 N2 3T 22 083K, O A O N BB E b5 1
T H .. WARS BT goa e 23 LR R GE A5 JAT(E HE S, BESHE— 2.0, Rl
ML, iETHIHIE S 5 PR R R (g

RETEHNFEERAR, BATES B HX HRZRIR KM, 2024 F 1 HEENYERE
1E 97,129, {H1E4E RS CBURII 2R 7 H M 2022 £/ 15,804.30 H JiZsek, FFEZE 2024 £
(1) 14,036.04 11 /i Ztk. WG, M IBEEZRE 2 aHes: B, M 2020 451 92.7375 A&
2025 1 161.88, MAKMEEEA YN . TERY)LLR I 2020 4E11) 32.7 Fitk, s
2021 “E[) 34.8 Jitk. /RJGHEEBURMFT EHE T, 2025 426 RENUE 261 Jitk, &
2024 41 35.1 HRKIEZESE 25.5%. XBUSHEASURF 7 s b [ RER KR
), FEARIGAE T 4 Ah A BRI A PR B R . 22 6 N E T B R IR [ 19
E—FREZHE [WEIEL] MARR, GENZRE [BORN &R | s, HEHHESE
2025 B N TR ERIERM T IHFEA .
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1 RS Q5 RIE L %
EiFE R ZEENBUE EEENBUER
s TP 4 £ KL 1997-2002 1997-2003
FENLER] S ab7 A4 S it - BB (2002)
1997-2000 SEARATHH HE[H 911 Fft e 2 55 Y
SARS ¥ o 37 BIE CRBNFZIEF 4k 4 41
(2003)
£ I 1213 —ilf % 2003-2018 2004-2014
BEERY LIRFAE N BROL R P AT BB Z 10%
2000 fEACHTH 2010 2E[EH Fed 3% AI=  GH Bank filHI5¥K PN 5T 4 [F1AL(2011)
SEARHA QE RN A 5 1K
ECFA ZEBZ W R HWEK 0%F % (F=4)
PR (2011) THE BE R R B (LTV 7l ik
100%)
EEC. #:fligix (Riz)
BOI L
BEME COVID-19 2019-2021 2015-2019
BIES 2% K Sl LTV [R5E4 Fi¥h & —Bt 1.0(2016)
2010 AR B g 2010 ERRPENEEREA T RE EINFEA 5 FEBL(2011)
EREK 2020 EAFT P [ 4 105 i 22 LA FE MRS S ER2012)
(BRE=4F35 01 0.3%)
- Auluid= HZBUAR 2022- 2020-
BHEM5EH A BRI il oh S I BT S Uk B % 5EER(2023)
2020 SERAIBES e FHIBR 5T 4(2024)
T LTV BRI CERED BB RATIE A H1(2024)
LTR Z&HF SiHhA— 2.0,
RIR: 1EH HATHE
R 2. RELYE G H™ KR 2 A
ﬂz)g 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
EHEMTEH 144 141 1271 1312 1309 131.8 1357 143 1544 1602 162 1602 157.6  158.1
%@}ﬁ@;@ 151,880 65,742 31,944 38,582 32,650 37,833 56,040 69,101 71,713 79,757 75,530 85,579 94,977 106,893

B AR 2 6,778.92 4,182.28 3,579.63 3,437.71 3,783.97 5,314.92 8,739.9410,635.2611,752.6011,102.7811,121.38 8,167.50 6,199.1710,922.92

(hr: HTI%

)

G658 = fa n.a. n.a. n.a. 50.08 4835 4480 4535 4849 4982 53.00 58.62 61.94 5998  68.12
BN KA 466,568 385,969 385,074 321,165 259,494 320,285 349,706 418,187 434,888 450,167 414,641 379,326 388,298 406,689
LERTRE

iE BE 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

ZE BN 100.5  103.8 111.8 1225 131.1 137.2 141.2 1483 1495 1548 1582 162.7 1682 171.6 174.7
SRR 81,856 125,002 132,302 133,439 123,830 126,543 114,503 130,835 117,965 112,040 80,837 96,547 99,370 97,129 n.a.
BAr BRI B 14,5852517,01635 20,221.81 19,381.67 16,154.49 15,647.88 21,148.31 22,778.10 20,145.11 15,776.02 16,616.34 15,804.30 19,030.82 14,036.04  n.a.

(RfL: |A
£ )
G5 B 75.07 79.57 88.01 92.02 89.15 73.62 76.75 80.08 8591 92.74 98.94 128.65 13592 151.83 161.88

2B K SE $£361,704 328,874 371,892 320,598 292,550 245,396 266,086 277,967 300,275 326,589 348,194 318,101 306,971 350,525 261,601

FHEN

RUF: =P RAUT . BVENBESASI L ST E
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il
N R E S G = IR J5,  CLRKE 2 Bl et i A 00 D5 Hi =k e 4
Wo ERIEREITM, W0 N LA Z IR
1. BUKMH
Z% EBUR R85 B B, 5 RER I G VS A, 7 5 58 2 IR ST B SRl
WSS B FR . R PR AT BASM BT s, I Hoam A R HASS IR A i B, W s HAF BE
(CWnBARRB R, BEEA G T , A TmiEetk.
2. SERTH
G M= R RS P R, flngs SEF AT RITEE. A,
Ak SEM OB E Y. 2 H 8 H KI5 BT BUR L L REHE B 77 A L4 [ BRI R 1 5
BUR, RESEDER (EEC) #ERFELHMED), THAIRMNEE (k3. ghaer=l #5,
7 ReA 2 55 T 77 2K
3. it
b & W AT I B N ARR AT, Bl naEat e B L S EAUT NI E ),
RRENE. IR N TSR, WEP R SERERN TR, BT E
EHEZESREN 5.
HRAEGVETH, FFEE L =AY 2 g i
4. BRI
W ZORARE RAF, (HRB TS A% (0 A% B AL, B e OO T A
PG — 2.0 S5REEA RIFFLEAT, (H [FIR EE T AR RERER 7 R
5. SERJTH
VSN GG AR LR, b5 il FERORE A AR P Aty R 1 B 4 I, REHE
NE iR R, B — PR BRI G5 T . 59 AU BUR R B B s A T SR S = e,
PRI EE R, ibETRK ST R ESS .
6. T
RN TSI ) I R A S 2 Sy s AL, LEBOREE s HE. HAED) [ X7
] kI, Beedb. FTECREEE SRR S B BT, i Al B s iRk .
FHIRE, GEMNFER G E RSN, ZRE W) 7 EE 5 K IR IR 5 52
R KEWPRE, RELGEMHEARNZLLE =R EEAR, mapsimsz TR, Ak
WIS AT GE B G, AT HEAEE . WEFSZ L5 ™k e 5 =L 25 1 7+
G EAEFTRML G, AReEH [ERABIE—RH] MR, ERERENKIHERE.

E BN

Calhoun, C. A. (2001). Property Valuation Models and House Price Indexes for the Provinces of
Thailand: 1992-2000. Housing Finance International, 17(3), 31-41.

Fan, Z., Loahavilai, P., Chakpitak, N., & Rattanadamrongaksorn, T. (2021). Growing Properties
Investment in Thailand Based on Fuzzy Analytic Hierarchy Process. International Journal of
Trade, Economics and Finance, 12(6). https://doi.org/10.18178/ijtef.2021.12.6.712

Hsuting, C. (2025). The Influencing Factors of Decision to Invest in Thailand’s. Real Estate Market:
The Case of Taiwanese Investors [MASTER OF BUSINESS ADMINISTRATION]. SIAM
UNIVERSITY.

937



The 16™ National and the 12% International PIM Conference 2026
April 29, 2026

Khumpaisal, S. (2011). Analytic Approach to Risk Assessment in Thailand’s Real Estate
Development Industry [Ph.D., Liverpool John Moores University (United Kingdom)]. In
PODT - UK & Ireland. ProQuest Dissertations & Theses A&I (1779950236).
http://libautorpa.fgu.edu.tw:81/login?url=https://search.proquest.com?url=https:// www.proqu
est.com/dissertations-theses/analytic-approach-risk-assessment-thailands-
real/docview/1779950236/se-2?accountid=10831

Khumpaisal, S. (2024). A Qualitative Perspective to Analyse External Risks Impact on Thailand’s
Real Estate Sector. Pakistan Journal of Life and Social Sciences (PJLSS), 22(2).
https://doi.org/10.57239/PJLSS-2024-22.2.001501

Kojima, T. (2013). Thailand’s Growing Housing Loan Market. Nomura Journal of Capital Markets,
5(1), 1-11.

Kuen-wei, S. D. T., Woei-Chyi, C., Chin-Tiong, C., Kim-Wing, A. C., & Khai-Shuen, P. (2025). A
Review of COVID-19 Impacts on Global Residential Property Prices and Key Trends: UK,
China, Malaysia, Singapore and United States. International Journal of Research and
Innovation in Social Science, VIII(XII), 2038-2059.
https://doi.org/10.47772/1JRISS.2024.8120172

Mingwei Huanga and Pawares Funo. (2024). Choice for rigid demander investing in real estate
outside of China: Thailand or Malaysia? Mingwei Huanga and Pawares Funo, 11( 1), 1-13.

Saguansap, V., Wongbumru, T., Saguansap, P., Mruksirisuk, P., Chaipong, S., Veerasilp, W., &
Thanvisitthpon, N. T. (2025). Factors influencing housing rental decisions across major cities
in Thailand: An analysis of marketing mix elements. Sustainable Futures, 10, 101196.
https://doi.org/10.1016/j.sftr.2025.101196

Sakulsinlapakorn, K. (2023). The Roles of Reference Group towards the First-Time Homebuyers’
Purchase Decision of Wellness Real Estate in Bangkok, Thailand. 4sian Journal of Business
Research, 13(3), 92—113. https://doi.org/10.14707/ajbr.230159

SHENG, Y. K. (2002). Housing, the state and the market in Thailand: Enabling and enriching the
private sector. Journal of Housing and the Built Environment, 17(1), 33—47. JSTOR.

Shinasharkey, T., & Wattanasiri, N. (2024). Marketing Mix and Real Estate Purchase Intention
through Social Media Channel. AU E-Journal of Interdisciplinary Research, 9(2), 20-26.
ProQuest Central Premium; Publicly Available Content Database (3152434113).

Srivarasat, P., & Wongsurawat, W. (2019). The Bangkok Housing Market: Past Performance And
Future Prospects. Journal of Applied Business Research, 35(1).
https://journals.klalliance.org/index.php/JABR/article/view/235

Thai condo market in 2026: A year of cautious selection as new projects decline. (2026, January 23).
Nationthailand. https://www.nationthailand.com/business/property/40061601

Thai property slumps to 7-year low, luxury homes pile up. (2026, January 17). Nationthailand.
https://www.nationthailand.com/business/property/40061353

Zhai, F., Dawod, A., Chanaim, S., & Suyaroj, N. (2024). A New Perspective on Real Estate in
Thailand in the Post-Epidemic Era: Multi-Criteria Decision AnalysisUna nueva perspectiva
del sector inmobiliario en Tailandia en la era posepidémica: Analisis de decisiones con
criterios multiples. Apuntes Del Cenes, 43, 155-172.
https://doi.org/10.19053/uptc.01203053.v43.n78.2024.17278

FHEFE. (2012). SEMT B K GRS E. L4010 5 ZE T, 11(3).
https://doi.org/10.29604/BGYY.201209.0008

TREFE. (2013). FEBILME —F 2R S/ E. LM/ & T ZET), 12(4), 28-35.

938




The 16™ National and the 12% International PIM Conference 2026
April 29, 2026

JiERZE. (2025). AR TR ERR A XSO0 T S A (R R (R H RREE -5 50). 7 R
b K PRk 2 R B8 SCRIRIIME R 46, https://hdl.handle.net/11296/52t4wb

XNZRAX, JE 1, & BRAAER. (2020). FAERBIE (COVID-19) X G7EE & ro k52 2 WK, £
K AKFY, 47(1). https://doi.org/10.6653/MoCICHE.202002_47(1).0005

SO AR, (2019). H3E T 5 BEYE T R & A IRBAR a3 2 o dir. A A 77 A, 72(11).
https://doi.org/10.6581/1sgc.201911_72(11).0002

LR, (1998). MV 4 A R E X 3 ] S s 2 VA . 2855 ATAE, (58).
https://doi.org/10.30071/EOB.199807.0010

WS 2, BRI, & MR, (2005). SO (E BT BOR < S L. F 27 7 X T, 17(1),
79-104. https://doi.org/10.6529/RSFM.2005.17(1).3

kIt & MRAEAE. (2021). FT 5 TH Y Bt —Bi 2.0 Bkl sE &b, S0/ 70 /7 17, (426).
https://doi.org/10.6650/ARM.202105 (426).0006

2235 Hilk. (2026, January 26). 27 1#1: 2025 4 5 ELEFH 26.1 J7th L L5 3 1T | 571587 |
717, 5% HR. https://money.udn.com/money/story/5621/9289813

AR, SR T, BT, AR, & FREEE. (2007). BV SARS I A BRI S 5 b, A
B PN SECAE, 38(1). hitps://doi.org/10.29629/TEFP.200710.0001

R & HEFRE. (2015). it — Rl ST SRR L0707 78 5 7, (357).
https://doi.org/10.6650/ARM.2015.357.102

WIE— & RELA. (2010). #R1T ECFA XN SIEARKRK B M. ENZEFTITE, 8(2).
https://doi.org/10.30065/JCER.201009.0004

A E . (2018). HEAR b= $E 08 GBI R 2 W 9 - DAZR A (R HERRFE 3w 50). iR B &
LR IR S 25 AR IR R SRR IME R 4.

939



The 16" National and the 12% International PIM Conference 2026
April 29, 2026

SHAPING A SUSTAINABLE SMART FUTURE: A STRATEGIC READINESS
ASSESSMENT FOR SCALING UP COMMUNITY-BASED RDF
INNOVATIONS IN THE BCG ECONOMY

Narathip Pibanchommee!”, Chavalit Ratanatamskul?, and Achara Chandrachai®

ITechnology Management and Innopreneurship Program, College of Interdisciplinary and
Integrative Studies, Chulalongkorn University, Bangkok, Thailand

’Department of Environmental and Sustainable Engineering, Chulalongkorn University,
Bangkok, Thailand

3Faculty of Commerce and Accountancy, Chulalongkorn University, Bangkok, Thailand
‘Corresponding Author, E-mail: 6681019820@student.chula.ac.th

Abstract

As the global community transitions towards a "Sustainable Smart Future," the integration of

circular economy principles and digital innovation has become imperative for effective resource
management. This research investigates the strategic readiness for scaling up community-based waste

sorting facilities into high-quality Refuse-Derived Fuel (RDF) production units within the framework of
Thailand's Bio-Circular-Green (BCG) Economy. Despite the significant potential of community-led

initiatives in reducing municipal solid waste, a substantial gap exists between current grassroots sorting
capabilities and the stringent technical requirements of industrial-grade RDF. To address this challenge,

the study employs a systematic qualitative assessment to develop a multi-dimensional "Readiness
Scorecard" evaluating four critical domains: Technical Capability, Management Efficiency, Social
Empowerment, and ESG Compliance. The focus is specifically placed on the transition from RDF-3
(Fluff) to RDF-5 (Briquettes), which offers superior energy density and logistics efficiency for industrial
applications. By identifying key success factors and operational bottlenecks, the proposed framework

serves as a foundational roadmap for local authorities to optimize their infrastructure before integrating
advanced Al-driven sorting technologies and smart quality control systems. The findings demonstrate

that enhancing management readiness and technical literacy at the community level is essential for
achieving excellence in the waste-to-energy supply chain. Ultimately, this research bridges the gap

between grassroots waste management and the high-performance excellence required for a digital-ready

energy transition, ensuring a sustainable future through economic value creation and measurable
greenhouse gas reduction for both local communities and the industrial sector.

Keywords: Sustainable Smart Future, RDF Production, BCG Economy, Readiness Assessment,

Waste-to-Energy, Circular Economy

Introduction

In the third decade of the 21st century, the global community is navigating a transformative era
defined by the imperative to balance rapid industrialization with environmental preservation. As climate
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change accelerates, achieving Carbon Neutrality by 2050 and Net Zero Emissions by 2065 has become
a core strategic objective for nations worldwide. This global transition has catalyzed the emergence of

the "Sustainable Smart Future' paradigm a conceptual framework that integrates high-level technological
innovation with the principles of the Circular Economy. Central to this paradigm is the transformation
of waste from an environmental burden into a high-value energy resource, facilitated by digital
intelligence and advanced manufacturing processes.

In Thailand, the management of Municipal Solid Waste (MSW) has reached a critical juncture.
According to the Thailand State of Pollution Report (2024) by the Pollution Control Department, waste
generation has surged to approximately 26.95 million tons per annum. While national policies,
particularly the Bio-Circular-Green (BCG) Economy model, advocate for Waste-to-Energy (WTE) as a
primary solution, the practical implementation remains hindered by systemic inefficiencies. Refuse-
Derived Fuel (RDF) represents a vital link in this energy transition, offering a sustainable alternative to
fossil fuels in heavy industries. However, a significant quality gap persists in the WTE supply chain,

specifically concerning the output from community-based waste sorting facilities.
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Picture 1: The integration of RDF production within Thailand’s Bio-Circular-Green (BCG)

Economy framework.

Source: Adapted from the Department of Climate Change and Environment (2025).

The technical challenges associated with community-led RDF production are multifaceted.
Currently, most decentralized facilities produce RDF-3 (Fluff), which is characterized by high moisture
content and inconsistent calorific values due to the heterogeneous nature of Thai MSW (Banjerdkit &
Suttibak, 2024). While RDF-3 serves as a functional feedstock for certain localized applications, it lacks
the energy density and physical stability required for long-distance logistics and large-scale industrial
utilization. The transition to RDF-5 (Briquettes)—densified fuel with standardized energy properties—is

therefore essential for economic viability and industrial acceptance. This transition, however, requires
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a level of precision and operational excellence that many community facilities are currently unequipped
to provide (Zhu, 2014; Zaman et al., 2024).

The integration of Artificial Intelligence (AD) and Smart Sorting technologies offers a promising
pathway to bridge this quality gap. Advanced systems utilizing computer vision and machine learning
can optimize the sorting process, ensuring that the raw material for RDF-5 Briquettes is of the highest
possible purity (He et al., 2021). Nevertheless, the successful deployment of these "Smart" solutions is
contingent upon a baseline of "Strategic Readiness" within the community infrastructure. Without a
comprehensive assessment of technical, managerial, and social readiness, the investment in high-tech
sorting may fail to yield the expected environmental and economic returns.

Consequently, this research proposes a multidimensional Strategic Readiness Assessment
framework. By identifying operational bottlenecks and success factors in the production of RDF-5

Briquettes, this study provides a foundational roadmap for local authorities and stakeholders. This

framework does not merely focus on technical throughput but emphasizes the alignment of grassroots
innovation with global Environmental, Social, and Governance (ESG) standards and the Thailand

Taxonomy (Bank of Thailand, 2024). Ultimately, this research contributes to the "Sustainable Smart
Futurer by demonstrating how community- based innovations can be scaled through strategic

management and digital integration, turning localized waste challenges into national energy
opportunities.

Research Objective (s)

1. To evaluate the multi-dimensional readiness levels of community-based facilities in
transitioning from RDF-3 (Fluff) to industrial-grade RDF-5 (Briquettes).

2. To identify critical success factors and operational bottlenecks for scaling community
RDF innovations under the BCG model and ESG standards.

3. To develop a Strategic Readiness Scorecard as a roadmap for integrating Al and smart
technologies into the RDF production supply chain.

Literature Review

To establish a comprehensive framework for a - Sustainable Smart Future," this research
synthesizes multidisciplinary literature covering digital transformation, waste- to- energy ( WTE)
engineering, and strategic management. The following sections detail the theoretical foundations and
current global trends essential for scaling community-based RDF innovations.

1. Sustainable Smart Future and Digitalized Waste Management
In the era of rapid urbanization, the Global Waste Management Outlook 2024 emphasizes that
municipal solid waste management must transition from traditional disposal to data-driven circularity.

This paradigm shift is a cornerstone of the "Sustainable Smart Future," where digital intelligence enables
real-time monitoring of waste streams. According to He et al. (2021), Artificial Intelligence (AD and
CNN- based image recognition have revolutionized sorting efficiency, allowing for the precise
identification of recyclables. Furthermore, Mesta (2024) highlights that the integration of robotics and

Al-driven sorting is not merely a technical upgrade but a necessity for achieving high-purity feedstock
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in waste-to-energy supply chains.
2. RDF Standards and Technical Characteristics: RDF-3 vs. RDF-5
The classification of Refuse-Derived Fuel (RDF) has evolved with the introduction of ISO 21640:2021,

which replaces older coal-centric standards to provide specific benchmarks for solid recovered fuels.

Picture 2: Physical Transformation from RDF-3 (Fluff) to RDF-5 (Briquettes).
Source: Adapted from International Standards ISO 21640:2021.

2.1.RDF-3 (Fluff): Research by Sumethchotimetha and Sompornpailin (2025) indicates that fluff
RDF often suffers from high moisture absorption and low energy density, making long-
distance logistics economically challenging.

2.2.RDF-5 (Briquettes): In contrast, densification into briquettes significantly enhances bulk
density and storage stability. [ISO 21640:2021 categorizes these fuels based on economic
value (NCV), technical quality (Chlorine), and environmental impact (Mercury), providing

a roadmap for industrial-grade excellence.

Table 1: Detailed Physical and Chemical Characteristics of RDF-3 vs. RDF-5

Parameters RDF-3 (Fluff) RDF-5 Briquettes) Impact on Excellence

Significantly improves
transport efficiency and

Bulk Density 70-150 kgm3 450-600 kgm3 reduces logistics costs per
energy unit.
Enables long-term energy
Heating Value (NCV) 12-15 MJkg 18-22 MJkg security and industrial

compatibility.

Prevents biological
Moisture Content 20%-35% <12% degradation and enhances
combustion efficiency.

3y . High (Hydrophobic Ensures safer long-term
Storage Stability Low (Risk of fire/smell) properties storage and stable supply

chains.

Source: Adapted from ISO 21640:2021 and Banjerdkit & Suttibak (2024).
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As demonstrated in Table 1, the transition from RDF-3 to RDF-5 results in a substantial increase
in bulk density, moving from 70-150 kg/m® to 450-600 kg/m®. This physical densification is a critical
factor for Logistics Excellence, as it allows for a higher energy-to-volume ratio during transportation.
By reducing the volume required for the same energy output, community- based facilities can
significantly lower their logistics overheads, making the waste- to- energy supply chain more
economically viable within the BCG Economy framework.

1)

Table 2: ISO 21640 Classification Parameters for Solid Recovered Fuels

Classification Parameter Excellence Metric Unit
Economic Value Net Calorific Value NCV) MJkg a@rn)
Technical Quality Chlorine Content (Cl) % (d)
Environmental Impact Mercury Content (Hg) mg/M]J (@n)

Source: Based on ISO 21640:2021 standards.

3. The BCG Economy and ESG Financing Pathways
Thailand’ s Bio- Circular- Green (BCG) Economy model serves as the primary policy driver for

transforming waste into high-value energy resources. To scale localized innovations, facilities must
align with Environmental, Social, and Governance (ESG) standards to attract green financing under the
Bank of Thailand (2024) taxonomy framework. The Partnership for Action on Green Economy (PAGE,
2025) suggests that bridging the financing gap for community projects requires transparent data
reporting and measurable carbon reduction metrics.

4. Strategic Readiness and Capability Maturity Models
A critical gap identified in existing literature is the lack of specific readiness assessment models for
community- scale WTE projects. While traditional Technology Readiness Levels (TRL) focus on

technical maturity, Antony et al. (2023) argue that a holistic scoring methodology must include
management and organizational readiness. Similarly, Zaman et al. (2024) emphasize that "Community
Empowerment is the foundation of sustainable waste recovery. This research builds upon these
principles by developing the T-M-S-E Framework, which integrates the Analytic Hierarchy Process
(AHP) as proposed by Saaty (1980) to provide a mathematically rigorous weighting of readiness

indicators.

Research Methodology

To achieve the objective of "Shaping a Sustainable Smart Future,* this research utilizes a

Systematic Qualitative Research Design with a focus on Innovation Management and Strategic
Readiness. The methodology is designed to bridge the gap between grassroots waste sorting and
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industrial-scale energy production. The research process is divided into four distinct phases to ensure a
comprehensive evaluation of the "Smart Readiness" of community-based facilities.
1. Phase 1: Documentary Research and Technical Synthesis

The initial phase involves a systematic review of international and national technical
standards for Refuse-Derived Fuel (RDF). This study synthesizes requirements from ASTM E850, ISO

21640, and EN 15359 to define the technical baseline for RDF-5 Briquettes). Furthermore, the Bank of
Thailand (2024) and the BCG Economy Roadmap (2025) are analyzed to align the readiness criteria with
national green financing and environmental targets. This phase establishes the theoretical parameters
for "Excellence" in the waste-to-energy supply chain.

2. Phase 2: Development of the T-M-S-E Readiness Framework.

The core of this methodology is the development of a multi-dimensional assessment
model, categorized into four pillars known as the T-M-S-E Framework. Each pillar represents a critical
success factor for scaling community-based innovations

2.1. Technical Readiness (T): Evaluates the physical infrastructure, the efficiency of briquette

presses, and the "Digital-Ready" status of the facility (e.g., capability to install Al-based sensors for
moisture and calorific monitoring).
2.2.Management Readiness (M): Analyzes the organizational structure, supply chain stability

for feedstock collection, and the economic viability of the briquette production model.
2.3.Social Readiness (S): Measures community empowerment, local participation levels, and

the digital literacy of community operators (Zaman et al., 2024).
2.4.ESG Compliance (E): Identifies indicators for environmental impact (GHG reduction

potential), social equity, and data governance.
3. Phase 3: Data Collection and Validation

The research utilizes triangulation of data sources to ensure validity
3.1.Secondary Data: Analyzing operational reports from pilot community waste sorting

facilities.

3.2.Field Observations: Conducting site visits to assess the physical workflow from waste
reception to the briquetting stage.

3.3. Expert Consultations: Semi-structured interviews with five experts in the fields of Waste-
to-Energy, A'Smart Systems, and BCG Policy to validate the weight of each indicator in the Readiness
Scorecard.

The five experts involved in the validation of the Readiness Scorecard were selected
through Purposive Sampling based on the following criteria: 1. At least 10 years of professional

experience in Waste-to-Energy Engineering or Environmental Management. 2. Demonstrated expertise
in Artificial Intelligence (AD or Digital Transformation within the industrial sector. 3. Active
involvement in BCG Economy policy implementation or academic research at a senior level. This

ensures that the importance weights assigned to each indicator are grounded in both technical feasibility
and national policy alignment.

To ensure objective and scientifically rigorous weighting of the T-M-S-E indicators, this
study employed the Analytic Hierarchy Process (AHP), a multi-criteria decision-making framework
developed by Saaty (1980). During the expert consultations, the five purposively selected experts

performed Pairwise Comparisons of the four pillars and their respective sub-indicators using a 1-9
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fundamental scale. The individual comparison matrices were aggregated using the Geometric Mean
method to reflect a group consensus. The validity of the expert judgments was confirmed through a
Consistency Check, ensuring that the Consistency Ratio (CR) for all matrices remained below the o0.10

threshold, indicating that the derived weights are logically consistent and reliable for the readiness
assessment
4. Phase 4: Data Analysis and Strategic Projection

The collected data is analyzed using Content Analysis and Benchmarking The readiness
of the community innovation is mapped against the industrial requirements for RDF-5. The study uses
Strategic Projection to estimate the greenhouse gas (GHG) reduction impact if the facility reaches the
highest readiness level. The final output is the "RDF Readiness Scorecard," designed as a decision-
support tool for "Shaping a Sustainable Smart Future."

Results

The results of this study involve the systematic development of a strategic evaluation
instrument designed to measure the scalability of community-based waste innovations. The findings are
presented through the development of the T-M-S-E Readiness Framework and the categorization of

maturity levels for RDF production.

1. The T-M-S-E Strategic Evaluation Instrument
The primary result is the establishment of a "Readiness Scorecard"derived from a synthesis
of global waste-to-energy standards. The scorecard categorizes indicators into four pillars: Technical (T),
Management (M), Social (S), and ESG Compliance (E). This instrument allows local authorities to

pinpoint specific operational gaps before investing in advanced technologies.

The Importance Weights presented in Table 2 were systematically derived from the AHP
synthesis of expert judgments. The Technical (T) and Management (M) pillars emerged as the most

critical dimensions, each carrying a 35% cumulative weight (distributed across sub-indicators), reflecting
their foundational role in achieving operational excellence in RDF-5 production. The Social (Syand ESG
(E) pillars provide the necessary framework for long-term sustainability and digital integration,
contributing the remaining 3 0% of the total readiness score. This weighted structure allows local

authorities to prioritize interventions that yield the highest impact on energy transition readiness.

Table3: Detailed Performance Indicators and Definitions of the T-M-S-E Readiness Scorecard

Dimension Indicator Code Definition and Assessment Metric Importance Weight

Briquette Quality Excellence:

Technical (T) RD.T1 Mea.sw%lres mechanlc.al prejssure 200
stability and the physical density of
the final RDF-5 product.
RD.T2 Pre- processing Precision: Evaluates 150

the efficiency of moisture reduction
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and shredding consistency to ensure
feedstock purity.

Supply Chain Resilience: Assesses the
stability and digitalization of the

Management (M) RD-M1 o ) 20%
municipal waste collection and
logistics system.

Economic Circularity: Measures the
RD-M2 transparency of financial auditing and 10%

the efficiency of the revenue-sharing

model.

Community Sorting Compliance:
. Evaluates the level of resident
Social (S) RD-S1 . . 10%
participation and accuracy in at-source

waste segregation.

Digital &  Technical Literacy:
Measures the ability of local operators
to manage and interpret data from
smart monitoring systems.

RD-S2 10%

Net-Zero Accountability: Tracks the
capacity for real-time greenhouse gas
ESG E) RD-El o | 15%
(GHG) monitoring and carbon credit

reporting.

Source: Developed by the author based on the T-M-S-E Framework (2026).

Table4: Comparison of Densification Technologies for Community-Scale RDF

Technology Pressure Level Suitability for Thai MSW Smart-Ready Potential
Best for high-fiber . . .

Screw Press Moderate ) High (Easy sensor integration)
moist waste

Piston Press High Good for low-moisture waste | Moderate

) ) Requires pre- .

Pellet Mill Very High . . . Low for community-scale

drying/Uniformity

Source: Synthesized from (Global Infrastructure Basel, 2024)and Owoade & Adebola 2025).

2. Maturity Level Categorization (Level 1 to Level 5)
The research identified five distinct maturity levels for community-based facilities. The

results indicate that most grassroots initiatives currently operate at Level 2 or 3, where they can produce
RDF-3 (Fluff) but lack the precision to stabilize quality for RDF-5 (Briquettes).
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Table 5: Maturity Evolution Model for Community-Based RDF Production Excellence

) ATy o ) Smart/ Al Readiness
Maturity Level Stage Name Characteristics & | RDF Output Capacity
Status

Infrastructure

Raw waste collection | Low- quality mixed | No digital or
Level 1 Initial with minimal manual | waste (Unprocessed). mechanical

sorting. infrastructure.

Structured manual | Raw feedstock for | Manual data recording

sorting; basic | RDF-3. for waste volume.
Level 2 Organized separation of

combustibles and non-

combustibles.

Use of mechanical | RDF-3 (Fluff) Basic power

shredding and basic and low-grade RDF-S. monitoring; no real-

briquettin, systems; . .
d £ > time quality sensors.

) however, calorific
Level 3 Developing values remain
inconsistent.

Systematic production | Industrial-grade RDF-5 | Capable of hosting Al-

of  high-  density (Briquettes). based sensor
Level 4 Advanced briquettes; established integration.

supply chain stability.

Fully integrated | High- performance | Full Al-driven sorting

systems with Al-ready | RDF-5 with guaranteed | and predictive quality
Level 5 Smart-Ready sensor interfaces for | gpecs, analytics.

real- time  quality

monitoring.

Source: Synthesized from the T-M-S-E Readiness Framework and RDF-5 industrial standards.

The maturity levels presented in Table 4 illustrate that the transition from a grassroots sorting
facility to an industrial-grade energy producer is a non-linear evolution. While most community facilities

in the Thai context currently operate at Level 1 or Level 2, achieving Level 3 (Developing) is a critical
milestone as it marks the beginning of mechanical densification into RDF-3. However, the ultimate goal
for a Sustainable Smart Future is reaching Level 5 (Smart-Ready), where Al-driven sorting optimizes
the purity of the raw materials. This integration ensures that the final RDF-5 Briquettes meet the
stringent calorific and moisture standards required by large-scale industries, effectively bridging the gap

between community efforts and industrial excellence.

3. Empirical Application: A Case Study of Community A

To demonstrate the practical application of the T-M-S-E Readiness Scorecard, a representative
case study of a suburban community facility (referred to as 'Community A" was conducted. The
assessment is based on a synthesis of secondary operational data and expert-validated scenarios to

illustrate how the scorecard identifies critical gaps in the waste-to-energy supply chain.
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3.1 Weighting Derivation via AHP Method

In response to reviewer recommendations, the importance weights for each indicator were
derived using the Analytic Hierarchy Process (AHP). The five experts consulted in Phase 3 performed

pairwise comparisons of the four pillars. The resulting Consistency Ratio (CR) was 0.04, which is well
within the acceptable threshold of 0.10, ensuring the mathematical validity of the weights assigned to

the scorecard.

Table 6: Readiness Assessment Results for Community A

Dimension Indicator Weight (W) Actual Score S) (1-5) Weighted  Score

(WXS)
Technical (T) RD- ) T Briquette 20 3 0.60
Quality
RD-T2: Pre-processing 15% 3 045
Management (M) RD-M1: Supply Chain 20% 4 0.80
RD- M.2; Economic 10% 3 030
Circularity
Social S) RD-. S1:  Community 10% 5 050
Sorting
RD-S2: Digital Literacy = 10% 2 020
ESG £ RD- El; Net- Zero 150 ) 030
Tracking
Total Readiness 100% 315
Score

3.2 Analysis of ResultsThe Community A achieved an overall readiness score of 3.15, placing
it firmly at Maturity Level 3 (Developing). Strengths: The facility shows exceptional Social Readiness
(RD-S1 =5), indicating high resident compliance in waste segregation at the source. Management
efficiency is also robust due to a stable municipal collection system (RD-M1 = 4).Critical Gaps: The
primary bottlenecks are Digital Literacy (RD-S2 = 2) and ESG Accountability (RD-E1 = 2). While the
facility can physically produce RDF-3, the operators lack the technical training to manage smart
monitoring interfaces required for RDF-5 Excellence. Strategic Projection: By investing in digital
literacy training and loT-based moisture sensors, the facility could theoretically increase its score to
420 within twelve months, transitioning to Level 4 (Advanced) and becoming "Al-Ready".

The data presented in this case study is based on a Pilot Assessment of a representative
community facility, validated through expert consultations to demonstrate the practical utility of the T-

M-S-E Scorecard.
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Discussion
The discussion interprets the results through the lens of the Sustainable Smart Future theme,
focusing on how strategic readiness acts as a catalyst for technological excellence.

1. Bridging the Quality Gap: From RDF-3 to RDF-5 Excellence
The transition from RDF-3 (Fluff) to RDF-5 (Briquettes) is more than a physical change;
it is a shift toward industrial excellence. As established in the literature ISO 21640:2021; Banjerdkit &
Suttibak, 2024), Fluff RDF is highly susceptible to moisture re-absorption, which degrades its heating
value during transport. The results of the T-M-S-E assessment suggest that technical readiness in
moisture control is the highest barrier for Thai communities. By densifying waste into Briquettes,
communities can achieve "Logistics Excellence," reducing transportation costs per unit of energy and
making the BCG model economically viable.
2. The Role of Digital Intelligence (AD in Shaping a Smart Future
In alignment with the conference theme of "Integrating Al for Excellence," this study
argues that Al should not be viewed as a standalone solution but as a "Readiness Multiplier." The
Technical (T) indicators in the results show that for Al-driven sorting to be effective, a facility must first
reach a Level 4 maturity. Advanced computer vision systems (He et al.,, 2021) can be integrated into the
briquetting line to ensure that only high-purity materials are compressed. This digital intervention
ensures that the final RDF-5 Briquettes meet the stringent standards of heavy industries, such as cement
manufacturing and large-scale power plants.

As illustrated in Picture 3, the conceptual interface demonstrates how Al monitors moisture
and quality a critical insight from the Technical (T)and Social (S)readiness scores is that Al

integration is not merely a financial investment but a cultural and technical shift. For Al-driven
computer vision systems to achieve operational excellence, community operators must possess the
'Digital Literacy' (RD-S2)to calibrate sensors and respond to data anomalies in real-time. Therefore, the
'Strategic Readiness Scorecard' serves as a prerequisite diagnostic tool, ensuring that Al becomes a
'Readiness Multiplier' rather than an underutilized high-tech asset.

Picture 3: Conceptual Smart Monitoring Interface for RDF-5 Quality Excellence.

Source: Adapted from the digital intelligence framework for a Sustainable Smart Future.
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3. Scaling Innovations through ESG and Social Empowerment
A critical finding in the Social (S)and ESG (E) pillars is that community empowerment is

the foundation of data accuracy. For a "Smart Future- to be sustainable, the data regarding waste volumes
and carbon reduction must be transparent. The discussion emphasizes that higher "Digital Literacy"
among community operators (Zaman et al., 2024) leads to better data governance, which in turn allows
the facility to access green financing under the Bank of Thailand (2024) framework. This creates a
virtuous cycle where social readiness fuels technical and economic excellence.

4. Strategic Roadmap for Local Authorities
Finally, the RDF Readiness Scorecard provides a clear roadmap for policy
implementation. Instead of broad-spectrum technology subsidies, the government should focus on

targeted readiness interventions." For instance, facilities scoring low on Management (M) should receive
business training before being awarded grants for Al-driven machinery. This strategic approach ensures

that the scaling up of community innovations is both efficient and future-proof.

Conclusion

This research has established a strategic framework for scaling up community-based waste
sorting innovations into high-quality RDF-5 Briquette production units. By addressing the critical gap

between grassroots waste management and industrial energy requirements, this study provides a
foundational roadmap for achieving operational excellence within the BCG Economy.

1.  Summary of Findings
The development of the T-M-S-E (Technical, Management, Social, and ESG) Readiness

Framework serves as the primary contribution of this study. The research concludes that the transition
from RDF-3 (Fluff)y to RDF-5 (Briquettes) is not merely a mechanical upgrade but a systemic
transformation. The results from the Readiness Scorecard indicate that while community participation
(Social Readiness) is often high in Thai contexts, the primary barriers to scaling are technical precision
in moisture control and digital literacy. For community facilities to achieve industrial-grade output, they
must move beyond basic sorting toward a " Smart- Ready" status (Level 5), characterized by the
integration of data-driven quality control.

2. Shaping a Sustainable Smart Future
In alignment with the goal of "Integrating Al for Excellence," this research concludes that

digital intelligence acts as a catalyst for sustainability. The application of Al-driven sorting and smart
monitoring systems ensures that RDF-5 Briquettes meet the stringent calorific and chemical standards
required by heavy industries. However, a key insight of this study is that technological investment must
be preceded by strategic readiness. Al integration is most effective when the management and social

pillars are robustly developed, ensuring that the technology is supported by accurate data and a skilled
local workforce.

3. Policy and Practical Implications
For local authorities and policymakers, the RDF Readiness Scorecard offers a diagnostic
tool to optimize resource allocation. Rather than universal subsidies for machinery, the findings suggest

a "Targeted Intervention" approach—focusing on bridging the specific gaps identified in the T-M-S-E
assessment. Furthermore, by aligning community outputs with ESG standards and the Bank of Thailand,
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these facilities can unlock green financing opportunities, ensuring long-term economic circularity and
contributing significantly to Thailand’s Net Zero Emissions targets.

4. Recommendations for Future Research
Future studies should focus on the empirical validation of the scorecard through long-

term pilot implementations in diverse geographic regions of Thailand. Additionally, research into the
development of low- cost, Al- enabled moisture and calorific sensors specifically designed for
community-scale briquette presses would further accelerate the transition toward a digitalized and

sustainable energy future.
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Abstract

The integration of the digital and real economies has become a key driver for the high-quality
development of the manufacturing industry. Against the backdrop of increasingly severe global
environmental issues and China’s urgent need for multi-faceted efforts towards high-quality development,
exploring how digital-real integration affects green innovation and the mechanisms through which it
enables green innovation holds significant theoretical and practical importance. Based on a survey of
366 manufacturing enterprise managers from six provinces in China, combined with regression
analysis and a mediation effect model, this paper examines the impact of digital-real integration on the
green innovation performance of manufacturing enterprises. The main findings are as follows: First,
digital-real integration has a significant positive impact on the green innovation performance of

manufacturing enterprises, establishing itself as an important driving force for their green innovation
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development. Second, knowledge governance plays a mediating role in the relationship between
digital-real integration and the green innovation performance of manufacturing enterprises. This paper
provides theoretical and empirical support for understanding the green enabling effects of digital-real
integration, while also offering practical insights for the green transformation of manufacturing

enterprises and relevant policy formulation.

Keywords: Digital-Real Integration, Manufacturing Enterprises, Knowledge Governance, Mediating

Effect, Green Innovation Performance
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AL, W T XA R, A EEE RN R AVE BT IR S %A = A
BT AR B AR O R BN LB AT I . FrA &R AVE “F B RK T B 2T
G HARAR O REUE, R B AR S 1l & R B A s B X 4 R

R 4 FERERLRIESR

ZEAR FBIR FREAL AT R FL CR AVE
B s DRIl 0.774 0.857 0.588

DRI2 0.731

DRI3 0.769

DRI4 0.784

DRI5 0.784

DRI6 0.800

DRI7 0.804

DRI 0.728
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TRAR g I EAL BT REL FL CR AVE
DRI9 0.763
DRIL0 0.803
DRI11 0.794
DRI12 0.708
DRI13 0.626
IR bR KGl 0.788 0.867 0.581
KG2 0.714
KG3 0.764
KG4 0.764
KG5 0.818
KG6 0.769
KG7 0.745
KG8 0.765
KG9 0.707
KG10 0.801
KGl11 0.718
KGI12 0.851
£ QRN TS GIP1 0.802 0.902 0.557
GIP2 0.705
GIP3 0.632
GIP4 0.697
GIP5 0.747
GIP6 0.762
GIP7 0.781
GIP8 0.802
GIP9 0.773
GIP10 0.812

13 HEAHB S
Ja, RS ICIR TR EEABRMIA G, WTRVE L, raERE &
RAEZERIA T E P2, JF BB R [MBAAAEM M, DR SmAHrBE 1ALt
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R 5 HAREMRNEST

TE 1 2 3 4 5 6 7 8
LAY RE 1
2. AL HAE 0.402%* 1
3R 0.108* 0.279%* 1
4. FiigArlk -0.039 -0.144%% | -0.153%* 1
S TTEHLIX 0.071 0.118%* -0.074 0.113% 1
6. B SR G -0.041 -0.005 -0.05 -0.075 | -0.005 0.767
7 H50A 0.04 0.06 0.09 0.077 0.063 | 0.301%* 0.762
8. X AT BN -0.052 -0.024 -0.052 0.027 -0.055 | 0.287** | 0.405** | 0.746
BIME 2.342 2.558 0.201 0.248 0.432 3.149 3.102 3.248
Nl 0.914 1.568 0.444 0.471 0.496 1.113 1.178 0.898

VE: **%p<0.001, **P<0.010, *P<0.050; Xf Lk %R 2 P37 25 EE AVE [°F 7R .

2. ZuEASH
2.1 FSfh G SR e B SR 52

EHEERWER 6 frn. S5REIR, 7EIEH] TR . M. =B
FrlgArk. ATEHbIX fsemn T, e & i E A 2508 0.285, p<0.001, R EIEL SRS X il
AP SRR B IE R . S 1 AL, B 2 i RZA PTG, H FEEFE K
V. HE U AR R LU AR . [R] A f SR AR B Rl S Ak SR A BT SR AT B3 IR )
o, Rk H1 Bor. X—5RE5CER—E0 CREPHRIPMNER, 2023) , F850uER 1 20wl
B ML SRR S IR HESIE A, R T AR 3 T B AR AR I R BEHE S R X
TR E P EEN.

R 6: FAERF T

- FELFBR
iy R 2
Alh A e -0.050 -0.037
Al R 0.013 0.007
PR T -0.046 -0.028
Fr @ ATk 0.020 0.044
FTEHLIX 0.107 0.124
SR G 0.285%**
R? 0.084 0.116
WE R? 0.071 0.091
F1d 0.435 6.228%%*

s *#p<0.05; **#p<0.01; ***p<0.001,
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2.2 HEFRIRIG B I AR

KT AR KL, A CEAE Baron Al Kenny (1986) MIKIIG /7i%, w6k
5 HAREN AR, X, Wi EZEN PR . BEE, LA ST AR
BN, &5, EEHPNAEERE, RN EZENFERENEW. SEEHHNAEER, H
RN AR RN AR RANEZE, WAAERET NN HEEHFN RS, AR FEAE
AR ETIIARE, WAEER R 8 .

BRI 7. B 1-2 ARSI ECCR &R ERIA B R M . B8 1tk
TERAY, SR IS 1 AR S0 AR VA B2, A4 2 FEAAY 1 A ERA B NESERE S TR
B HRH ARG B R . A IR g RN, SRl G 1A R ECH 0.296, p<0.01, RESLRES
XPRIA BAFAE R IR M . SR 1 AL, BEEY 2 I RPA AT, H FEEE, kil
BT (P R LA AR o % b, BSERb S AR E B A R EM IE M, R H2a 152150 0F

B 3 I SRAT IS ARG B SR BT SUR M2 . SE RN, AR B S
B SR B E IEFIFEm, £%70.438, p<0.01, [N, FAEEZE, BABONHAE, ik H2b
(CEIFES N

Bk, BhATeEsaBERNBNEETRE, 4RI 5. WEn 5,
TEXG H A AR B ATRE B S ST it & A B BN RN 7 FR 5, BEii & R4 0.161, p<0.01, XF4Rtn
B SR IE e SR 4 AL, RECNEE, BEREZE. FN, FHERE, BENRERN
HA, 27 L, MABRERSLE S St SR R AE R AER, HF H WS 2 EUE ]
E, AR A A OB, R H2 5B IGIE .

R T ARG B AR RS B 734 45 R

- SRR E FELFB
AL 1 L bil) A 3 AL 4 A 5
Al A 0.031* 0.048* -0.070 -0.037 -0.056
Al A -0.016 -0.019 0.016 0.007 0.011
PR 0.003 0.011 -0.042 -0.028 -0.028
Fr @ ATk 0.033 0.044 0.009 0.044 0.029
FTTEHL X 0.051 0.068 0.014 0.053 0.044
B s 0.296%* 0.285%** 0.161%*
HIR YA HE 0.438%* 0.419%*
R? 0.010 0.029 0.073 0.086 0.127
V% R2 0.001 0.015 0.061 0.072 0.113
F1d 0.783 1.951* 5.234%%* 6.228%%* 8.160%**

VE: *p<0.05; **p<0.01; ***p<0.001.
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WAE, B BIAIEFRIG B A28, SR Bootstrap (FEEHIFE 5000 0O
TIEHATRISS, A 95%EE X BN AEIEE, WIS RE, S5RNE 8. HmR AL
Rl 3 3 6T Y L S e 1) 3 Al 2 € BT SR (R B AN 0.124, B 95%11) BAS X [A]
CI=[0.017, 0.0801ANELF 0, FREAFIVEE IRV B3 . DL RS Hr 4 RONIGAIE H2 $24t 1t

—IB

R 8 FPUABL AR M

PR BERASMREE AN Bootstrap 95%CI
L BootSE LLCI ULCI

ISR I 0.285 0.052 0.182 0.388
HEMN 0.161 0.050 0.264 0.461
)42 2 0.124 0.017 0.014 0.080

VE: *p<0.05; **p<0.01; ***p<0.001,

A UL ERDEERE, ASCIONFIRTE BEAE RSG5 HlaE A ok B SR
R REEEEPNMEIEN, X—Rait, WdR FEMRET s, MR EE R
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WEREEIHGHAA R REE. B, Edadrm, FiRGEERSEE 5SaROaHsRe
[AAE A E T, RRIA B O A Oy B ST R A Bl 3 A Ll 2%t QIR SR — 2 RORAE

Tk

AHIF FE AT SEUE RS B0 S ST A 5 i Mk SR B U R T B IR R, Bl
EFRERRTE 1%, GOSN K 0.285%, X —45 85 £ FFHRIPMNEHR (2023) LT %
SRR AR SR B T 4518 — B, BB IR T B T A5 5 SR B Rb A i 4 (R fE UM
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XFFRS YR B A, A DA TR P R B T B B A - e SRR - 01
B EE %%, X5 Fitzgerald et al. (2014) $& A L R AE iz B RALELIR AR &

HE AT NR] (2024) SRS AR W AN R, AR AL aifb T st fil
HRRORAE RS, 8 7 ARIA BRI i G SR, R T IUA B SO R il A 5 ax (B
ZNAME SALHIERTT AR o 1% — RIS T R S Ak U A% Co s, B R0 ELE A0 3T R A 00 B2,
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Bl B FSOE SRR WEESAGNRRIEA R, WA IR OISR
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Abstract

This study applies Multiple Linear Regression (MLR) to predict trends in the Korean Won to
US Dollar (KRW/USD) exchange rate using data from key industrial sectors in South Korea. The stock
prices of different companies in the entertainment, technology, and consumer goods sectors are
considered in the MLR models. The method of backward elimination is employed to select the
relevant predictors for the exchange rate with different train-test splits. The predictive model achieved
high accuracy, with a Mean Absolute Percentage Error (MAPE) of 1.66% when using a data split of
90% training data and 10% testing data. In this case, the MLR model is given by KRW/USD =
1476.18 +1.449X, — 2.230X5 — 1.544X7— 1.070X5s + 3.267Xo — 0.447X 0 , where X, Xs, X7 X5 Xoand
Xio are the stock prices of JYP Entertainment, Studio Dragon, Seoul Broadcasting System, HYBE
Corporation, Kakao Corporation, and Amorepacific, respectively. In addition, this work proposes a
practical regression model that uses historical stock prices to estimate the future KRW/USD exchange
rate. The corresponding MAPE accuracy is roughly 2%. These findings suggest that sectoral stock
data can effectively serve as independent variables for forecasting exchange rates.

Keywords: Multiple Linear Regression, KRW/USD Exchange Rate, Exchange Rate Forecasting,
Stock Prices

Introduction

The exchange rate is a critical economic variable influencing the stability of national
economies, particularly for export-dependent nations like South Korea. The fluctuation of the Korean
Won against the US Dollar (KRW/USD) directly impacts revenue, operational costs, and global
competitiveness across key sectors, including entertainment, digital content, technology, and
consumer goods manufacturing. Between 2022 and 2023, the KRW exhibited higher volatility
compared to historical trends, driven by external pressures such as the Federal Reserve’s interest rate
hikes, global inflation, geopolitical tensions, and post-COVID-19 economic recovery. These
fluctuations necessitate robust forecasting models to mitigate risks related to profitability and cost
management for businesses and investors.

While extensive research exists on exchange rate forecasting, the majority of studies rely on
macroeconomic variables such as GDP, CPI, and interest rates. These macro-level indicators often fail
to capture the specific sensitivities of distinct industrial sectors. The South Korean economy is
structurally unique, with heavy reliance on specific industries like K-Pop entertainment (e.g., S.M.
Entertainment, HYBE Corporation) and technology (e.g., Kakao Corporation). These companies
generate significant foreign revenue, making their stock prices highly responsive to currency
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movements. Currently, there is a lack of research utilizing daily sectoral stock data to predict
KRW/USD trends, creating a gap in understanding how micro-level market data influences macro-
level currency values.

Research Objectives

This study aims to bridge this gap by applying Multiple Linear Regression (MLR) to daily
stock price data from 10 major South Korean companies. The primary objectives are:

1. To analyze the relationship between historical stock prices of key industrial sectors and
the KRW/USD exchange rate.

2. To construct and validate a predictive model for the KRW/USD exchange rate using
stock prices of companies from major industrial sectors.

Literature Review

The research works regarding the interplay between equity markets and foreign exchange
rates are primarily framed by two competing theoretical paradigms: the "flow-oriented" model and the
"portfolio balance" model. The flow-oriented model, rooted in the work of Dornbusch and Fischer
(1980), posits that causality flows from exchange rates to stock prices. This perspective argues that
currency depreciation boosts a nation’s export competitiveness and corporate earnings, thereby
elevating stock valuations. Conversely, the portfolio balance approach, developed by Branson (1983)
and Frankel (1983), suggests the reverse causality—that stock prices drive exchange rates. In this
framework, rising domestic stock prices attract foreign capital seeking higher returns, which increases
the demand for the local currency and leads to its appreciation.

Empirical research utilizing these frameworks has yielded mixed results, often contingent
upon the economic structure of the nation in question. Supporting the flow-oriented hypothesis,
Aggarwal (1981) identified a significant correlation where the U.S. dollar's movement influenced
stock prices, a finding echoed by Abdalla and Murinde (1997) in emerging markets like India, where
currency volatility was found to dictate firm valuations. In the context of the Thai Baht (THB) and
Chinese Yuan (CNY) exchange rate, empirical research has consistently emphasized the critical role
of fundamental macroeconomic variables. Srisangngam and Khongsawatkiat (2016) laid the
groundwork by identifying that key economic indicators—specifically interest rates, inflation
differentials, and GDP growth—serve as statistically significant determinants of the THB/CNY
exchange rate, supporting the classical monetary approach to currency valuation. Building upon this
foundation, Glakiatnarong et al. (2022) revisited these relationships using more recent datasets,
confirming that despite global economic shifts, these fundamental factors remain the primary drivers
of currency fluctuation between the two nations. In contrast, supporting the portfolio balance model,
Granger, Huang, and Yang (2000) found that in the Philippines, stock price movements actually
preceded exchange rate changes, suggesting that in certain Asian economies, capital flows driven by
equity performance are a dominant driver of currency value. Further complicating this connection are
findings of bidirectional causality, particularly within East Asia; Pan et al. (2007) highlighted
dynamic linkages during periods of financial instability, noting that information is often processed
simultaneously by both equity and currency markets in the region. The work done by Pan, M. S., Fok,
R.C. W., and Liu, Y. A. (20006).

In the specific context of South Korea, recent literature has begun to explore the distinct
economic footprint of the cultural sector, moving beyond traditional manufacturing-based analysis.
Park (2023) examined the role of K-Pop as a critical economic engine, demonstrating its transition
from a cultural trend to a significant driver of national brand value and capital inflows. Similarly, Parc
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(2021) analyzed the broader trade implications of the "Hallyu" wave, arguing that cultural exports
now command a unique influence on Korea's balance of payments. However, current forecasting
models often remain tethered to broad market indices; for instance, Lee (2023) investigated the
synchronization between the KOSPI volatility index and market returns but did not isolate specific
high-growth sectors. Consequently, a distinct methodological gap remains in analyzing how specific
industrial micro-data—particularly from the entertainment and technology sectors—predicts currency
fluctuations. This research addresses this deficiency by applying the microstructure approach to
sectoral stock data for predicting the KRW/USD exchange rate.

Research Methodology

Regression Analysis

The core analytical tool employed is Multiple Linear Regression (MLR). This statistical
method is used to model the linear relationship between the dependent variable (exchange rate) and
multiple independent variables (stock prices). The general regression equation is defined as:

Y = ,6’[] + ,‘61X1 + JBQXQ + -+ Ban + E’

where:

o Y =Predicted KRW/USD Exchange Rate,

o« f= Y-intercept (Constant),

o B, Bn= Regression coefficients representing the change in ¥~ for a one-unit change
in the respective X,

e Xi,..., X =Daily stock prices of the selected companies,

e ¢ = Error term.

Prediction Model Construction

To build an optimal prediction model, the study utilized Backward Elimination. This
iterative process involves:

1. Initially including all 10 independent variables in the model.

2. Testing the statistical significance of each variable.

3. Step-by-step removal of variables that are not statistically significant (typically those with
a p-value > 0.05).

4. Retaining only the variables that have a significant impact on the dependent variable to
ensure the model is both parsimonious and accurate.

Train-Test Split

To validate the model's predictive accuracy, the dataset was divided into two distinct sets.

e Training Set: Used to train the regression model and calculate the coefficients.

e Testing Set: A reserved portion of the data (e.g. the final 10% of the dataset) used to
evaluate the model's performance on unseen data. Performance can be measured using the
Mean Squared Error (MSE), Root Mean Square Error (RMSE), Mean Absolute Error
(MAE), and Mean Absolute Percentage Error (MAPE) on the test data, indicating high
predictive accuracy.

Model Fit and Explanatory Power (/3%
To evaluate the goodness of fit for the Multiple Linear Regression (MLR) models, this study
utilizes the Coefficient of Determination, denoted as /22 This statistic provides a measure of how well
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the independent variables (stock prices) account for the fluctuations in the dependent variable
(KRW/USD exchange rate). Mathematically, R? represents the proportion of the variance in the
dependent variable that is predictable from the independent variables. It is calculated as:

S5res

2
21
R S5

e S5S0.sis the sum of squares of residuals (the unexplained variation),
e S55i.t is the total sum of squares (the total variance in the data).

Total Sum of Squares (SStot)
This represents the total variability in the dependent variable. It measures how much the
observed data points (¥i) differ from the mean of the data (¥). It is calculated as:

n

SSiw =Y (yi — )’

1=1

Sum of Squared Residuals (55rcs)

Also known as the "Sum of Squared Errors" (SSE), this measures the variability that the
regression model failed to explain. It is the sum of the squared differences between the actual
observed data (¥:) and the values predicted by the model (?}i). It is calculated as: .

i

SST‘E.S - Z(yi - gi)Q

i=1

In general, the value of 12 is between 0 and 1. When R* = 1, the model explains 100% of
the variance in the dependent variable. All data points lie perfectly on the regression line. When
R? = 0, the model explains none of the variance. The model is no better than simply predicting the
mean (¥) for every observation. Adding more independent variables to the regression model will
generally increase or maintain the /22 value, even if the new variable is not statistically significant.
This is a known limitation, often addressed by using the adjusted R-squared.

The adjusted R-squared is a modified version of R-squared that adjusts for the number of
predictors in a regression model. It is defined as:

9 sy n—1
Ry =1- (=R

e [?%is the sample R-squared of the model,

e nis the total number of observations (data points),

e . The number of independent variables (predictors) in the model.

Notice that the adjusted R-squared fixes this by introducing a penalty for adding variables. If
a new variable is useful, it increases the model's predictive power enough to outweigh the penalty and
the adjusted R-squared increases. If a new variable is useless, the penalty outweighs the tiny gain in
standard 72? and the adjusted R-squared decreases.
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Correlation Coefficient

To establish the preliminary relationship between variables, this study employs the Pearson
Correlation Coefficient r, which is a statistical measure used to evaluate the strength and direction of
the linear relationship between two continuous variables. The coefficient ranges from -1 to +1,
offering the following interpretations:

e 1 = 1 (Perfect Positive Correlation): Indicates that as one variable increases, the other

increases in exact proportion.

r=—1 . : . . .
. (Perfect Negative Correlation): Indicates that as one variable increases, the other

decreases in exact proportion.

e 1 = () (No Correlation): Indicates no linear relationship between the variables.

In the context of this research, a strong positive correlation suggests that a rise in a specific
company's stock price is associated with the depreciation of the Won (higher KRW/USD rate), while
a strong negative correlation suggests it is associated with the appreciation of the Won (lower
KRW/USD rate). This step is crucial for identifying which variables hold potential predictive power
before incorporating them into the Multiple Linear Regression model.

The Pearson Correlation Coefficient (') for a sample is calculated using the covariance of the
two variables divided by the product of their standard deviations. The formula is defined as follows:

R >/ )
NSNS T

e = Pearson Correlation Coefficient

e 1 =Number of observations (sample size)

e ¥i=Individual value of the variable

e 1 =Mean (average) of the variable

e Ui=Individual value of the variable ¥

e /= Mean (average) of the dependent variable Y.

Variance Inflation Factor

The Variance Inflation Factor (VIF) is a statistical measure used to detect the severity of
multicollinearity in a Multiple Linear Regression model. Multicollinearity occurs when two or more
independent variables are highly correlated with one another, making it difficult for the model to
isolate the individual effect of each variable on the dependent variable. The "Inflation" in VIF refers
to the increase in the variance of the estimated regression coefficients caused by this correlation. High
multicollinearity can lead to unstable coefficients and statistically insignificant results, even when the
variable is theoretically important. The VIF for a specific independent variable (Xi) is calculated

2
using the Coefficient of Determination 1} derived from regressing that specific variable against all
other independent variables in the model. The formula is:

where:
o VIFi: The Variance Inflation Factor for the $i$-th independent variable,

o 1. The coefficient of determination obtained from an "auxiliary regression” where X is

treated as the dependent variable and regressed against all other remaining independent
variables X 15 X2,y X1, Xig1, ..., Xy
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As I?? approaches 1 (indicating X is highly predicted by other variables), the denominator 1-
R*approaches 0, causing the VIF value to approach infinity. VIF values can be interpreted as follows:
e VIF = 1: No correlation between the independent variable and other variables.
e 1 <VIF < 10: Moderate correlation; generally acceptable.
e VIF > 10: High correlation; indicates multicollinearity, suggesting that the variable
should likely be removed or combined to improve model stability.

Accuracy Measurements

The accuracy of the prediction will be measured by the Mean Squared Error (MSE), Root
Mean Square Error (RMSE), Mean Absolute Error (MAE), and Mean Absolute Percentage Error
(MAPE) given below:

n

1
MSE = ~ i — i)
S n?:l(y Ui)

n

RMSE = |25 (i — 4.2

n -
=1

1 n
MAE = = . —
- ;_1 \yi — Uil

n

MAPE — * >

n -
i=1

~

Yi — Yi
Yi

x 100%

where n is the total number of observations, ¥i is the actual value for the i-th observation, and
Ui is the predicted value for the i-th observation.

Results

This section presents the empirical findings obtained from the Multiple Linear Regression
(MLR) analysis. This work considers quantitative secondary data collected on a daily basis over a
two-year period from 2022 to 2023. To predict the KRW/USD exchange rate, this work considers
daily closing stock prices over a two-year period during 2022 and 2023 of 10 major South Korean
companies (from Yahoo Finance) representing key sectors such as entertainment, technology, and
consumer goods. The specific companies selected are:

1. S.M. Entertainment Co.
JYP Entertainment
LG Household & Healthcare
CJ ENM Co. Ltd
Studio Dragon
Jcontentree
SBS (Seoul Broadcasting System)
HYBE Corporation
. Kakao Corporation
10. Amorepacific.

o N S
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The selected companies above represent the powerhouse engines driving South Korea’s
"Hallyu" (Korean Wave) and consumer export economy, spanning the critical sectors of entertainment,
technology, and lifestyle goods. The entertainment cluster is anchored by K-pop giants S.M.
Entertainment, JYP Entertainment, and HYBE Corporation, alongside major media conglomerates CJ
ENM, Studio Dragon, Jcontentree (ContentreeJoongAng), and the broadcaster SBS, all of which are
instrumental in producing globally consumed music, film, and television content. Complementing this
ecosystem is Kakao Corporation, a dominant technology platform integrating messaging and digital
content, while the consumer goods sector is led by rival conglomerates LG Household & Healthcare
and Amorepacific, which command the international market for luxury cosmetics and daily
necessities. Collectively, these firms rely heavily on global revenue streams, making their stock
performance highly sensitive to exchange rate fluctuations and indicative of the broader health of
South Korea's export-driven economy. The trends of these stock prices over the year 2022 and 2023
are shown in Figure 1.
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Figure 1: Fluctuations in the KRW/USD exchange rate and stock prices of key South Korean
companies from 2022 to 2023, including SM Entertainment, JYP Entertainment, HYBE Corporation,
Kakao Corporation, Studio Dragon, CJ ENM, Jcontentree, SBS, LG Household & Healthcare, and
Amorepacific.

To verify the linear relationships between the variables and identify potential multicollinearity,
a Pearson Correlation Matrix is generated and shown in Figure 2 below.

Exchange Rate S.M. Entertainment JYP Entertainment Studio Dragon _Jcontentree SBS HYBE Kakao Amorepacific LG CJ ENM Co. Ltd
Exchange Rate I 1.000
S.M. Entertainment Co 0.225 1.000
JYP Entertainment 0.289 0.828 1.000
Studio Dragon -0.528 -0.680 -0.811 1.000 -~
Jcontentree -0.549 -0.720 -0.758 0.830 1.000
SBS (Seoul Broadcasting System) -0.536 -0.654 -0.749 0.838 0.844 1.000
HYBE Corporation -0.445 0.328 0.422 0.066 0.199 0.057 1000/
Kakao Corporation -0.495 -0.561 -0.616 0.749 0.939 0.810  0.364 1.000
Amorepacific -0.623 -0.370 -0.536 0.697 0.773 0.777 0.278 0.743 1.000
LG Household & Healthcare -0.572 -0.701 -0.789 0.897 0.923 0.830 0.105 0.841 0.762 1.000
CJ ENM Co. Ltd -0.619 -0.709 -0.778 0.926 0.942 0909 0.134 0.871 0.807  0.950 1.000

Figure 2: Pearson Correlation Matrix Heatmap
As illustrated in Figure 2, distinct directional relationships exist between the variables. Stocks

such as Studio Dragon and HYBE Corporation displayed strong negative correlations (represented by
darker red tones in Figure 2) with the exchange rate. This suggests that an appreciation in these "K-
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Wave" export stocks generally coincides with a strengthening of the Korean Won. Conversely, JYP
Entertainment showed a positive correlation, indicating that its stock price movement aligns with a
depreciating Won.

Before performing the regression analysis, the distributional properties of the dependent
variable (KRW/USD exchange rate) and the independent variables (stock prices) are analyzed to
understand their volatility and central tendencies.

Table 1: Descriptive Statistics of KRW/USD Exchange Rate and Sectoral Stock Prices (2022-2023)

Variable Mean Maximum Minimum Std. Deviation
Exchange Rate KRW/USD 1298.7 1444.6 1185.9 56.611
S.M Entertainment 89.812 158.50 56.000 24.826
JYP Entertainment 75.644 141.10 38.350 27.798
LG Household Health 663.90 1104.0 311.00 168.69
CJ ENM Co. Ltd 92.170 140.00 50.200 24262
Studio Dragon 71.162 94.600 46.100 12.863
Jcontentree 32.008 64.600 10.570 14.329
SBS Seoul Broadcasting 36.208 52.400 23.100 7.7181
HYBE Corporation 217.42 350.50 109.50 56.306
Kakao Corporation 67.908 114.50 45.650 16.933
Amorepacific 134.13 191.00 89.700 22.140

Table 1 presents the summary statistics for the dataset. The results indicate significant
volatility within the technology and entertainment sectors. Specifically, stocks such as Kakao
Corporation and HYBE Corporation exhibited higher standard deviations compared to consumer
goods stocks like Amorepacific. This higher volatility reflects their sensitivity to global market
sentiment. Furthermore, as shown in Table 1, the KRW/USD exchange rate demonstrated a wide
range between its minimum and maximum values, underscoring the period of macroeconomic
instability driven by external factors such as global inflation.

Regression Models.

The multiple linear regression model is used with the backward elimination approach to select
the variables in the regression models. The general form of the initial regression model for predicting
the exchange rate KRW/USD is given by

KRW/USD = A +B X +B2X; +B3X3 +B4X4s + BsXs + BeXe + B7X7+ BsXs + BoXo + B1oXo,

where A  isa constant,
Bi is the coefficient from regression for the variables X; i=1,2,...,10
X1 1is the stock price of S.M. Entertainment Co
X, is the stock price of JYP Entertainment
X3 1is the stock price of LG Household & Healthcare
X4 is the stock price of CJ] ENM Co. Ltd
Xs 1is the stock price of Studio Dragon
X 1is the stock price of Jcontentree
X5 is the stock price of SBS (Seoul Broadcasting System)
Xg is the stock price of HYBE Corporation
Xo 1is the stock price of Kakao Corporation
Xio 1s the stock price of Amorepacific
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In this work, we consider 4 models. There are 3 different train-test splits, train90%-test10%,
train80%-test20%, and train70%-test30%. The last model predicts the exchange rate by using
available previous week daily stock prices. Each case of these provides a different regression model
based on the selected variable from the backward elimination steps.

Model 1: Train 90%-Test 10%

To construct this model, from a total of 516 data points, we use the first 464 data points
(90%) for training and the remaining 52 data points (10%) for testing. In this case, the resulting
regression model based on backward elimination with significant level 0.05 for all independent
variables is given below.

KRW/USD = 1476.18 +1.449X, — 2.230X5 — 1.544X7— 1.070X5 + 3.267Xo — 0.447X

where KRW/USD is the Korean Won to US Dollar exchange rate,
X, 1is the stock price of JYP Entertainment,
Xs 1is the stock price of Studio Dragon,
X7 is the stock price of SBS (Seoul Broadcasting System),
Xg is the stock price of HYBE Corporation,
Xy 1is the stock price of Kakao Corporation,
Xio is the stock price of Amorepacific.

95 percent interval A ”
ExchangeRate VN,
forecast U YN

Figure 3: [Model 1: Train90%-Test10%] Comparison of actual vs. predicted KRW/USD exchange
rate (training set) and the predicted exchange rate of test set with 95% confidence interval.

Prediction of Test Data (Train:Test = 90:10)
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Figure 4: [Model 1: Train 90% - Test 10%] Comparison of actual vs. predicted KRW/USD exchange
rate (test data set).
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Table 2: The Variance Inflation Factor (VIF) of each independent variable in Model 1.

Independent Variables in Model 1 VIF

X2 : Stock price of JYP Entertainment 8.449
X5 : Stock price of Studio Dragon 4.264
X7 : Stock price of SBS 4.755
Xs : Stock price of HYBE 5.881
Xo : Stock price of Kakao 6.967
Xio : Stock price of Amorepacific. 3913

Figure 3 presents a comparative time-series analysis of the daily closing values for the
KRW/USD exchange rates and their predicted values using Model 1. Notice that the trend of both
actual and predicted exchange rates are mostly in the same direction. Based on Figure 3, notice that
the prediction tracks the trends of the actual values closely. Although there are discrepancies in
certain intervals, the results reflect the model's ability to effectively capture the directional movement
of the data. Furthermore, it projects future trends within a 95% confidence interval, indicating an
acceptable level of forecasting uncertainty. Based on using 90% training data, Model 1 has
corresponding R-squared of 0.682 , adjusted R-squared of 0.678, RMSE of 33.154, and standard error
of regression 33.407, as given in Table 2 for Model 1.

Figure 4 presents the forecast for the exchange rates for the 10% test data from Model 1. It
shows that Model 1 successfully simulates future trends that align with actual values. Based on the
accuracy evaluation of the Model 1 on the 10% test set, the results yielded a Mean Squared Error
(MSE) of 777.184, a Root Mean Squared Error (RMSE) of 27.8780, a Mean Absolute Error (MAE) of
24.3864, and a Mean Absolute Percentage Error (MAPE) of 1.8639%. These results demonstrate that
the model exhibits a relatively low average error, both in terms of absolute difference (MAE) and
percentage error (MAPE), the latter of which remains below 2%. This indicates that the model
possesses strong accuracy in predicting trends and is suitable for effective forecasting. Table 2 shows
the values of VIF for all variables in Model 1, which reflects no multicollinearity issue since all VIF
values are less than 10.

Model 2: Train 80% - Test 20%

To construct this model, from a total of 516 data points, we use the first 413 data points
(80%) for training and the remaining 103 data points (20%) for testing. In this case, the resulting
multiple linear regression model based on backward elimination with significant level 0.05 for all
independent variables is given below.

KRW/USD = 1467.01 + 1.628X2 — 2.307X5 — 1.405X7 — 1.092X8 + 3.440X9 — 0.514X10

where KRW/USD is the Korean Won to US Dollar exchange rate,
X is the stock price of JYP Entertainment
Xs is the stock price of Studio Dragon
X5 1is the stock price of SBS (Seoul Broadcasting System)
Xz is the stock price of HYBE Corporation
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Xo is the stock price of Kakao Corporation
Xio is the stock price of Amorepacific

SS percent interval A N
ExchangeRate Vi,
forecast Iy W
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Figure 5: [Model 2: Train 80%-Test 20%] Comparison of actual vs. predicted KRW/USD exchange
rate (training set) and the predicted exchange rate of test set with 95% confidence interval.

Prediction of Test Data (Train:Test = 80:20)
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Figure 6: [Model 2: Train 80%-Test 20%] Comparison of actual vs. predicted KRW/USD exchange
rate (test data set).

Table 3: The Variance Inflation Factor (VIF) of each independent variable in Model 2.

Independent Variables in Model 2 VIF

X2 : Stock price of JYP Entertainment 3.943
Xs : Stock price of Studio Dragon 2.795
X7 : Stock price of SBS 3.792
Xs : Stock price of HYBE 5.337
Xo : Stock price of Kakao 6.403
Xio : Stock price of Amorepacific. 4.319
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Figure 5 shows a comparison of the daily closing values for the KRW/USD exchange rates
and their predicted values using Model 2. Similar to Figure 3, notice from Figure 5 that the prediction
tracks the trends of the actual values with some discrepancies in certain intervals. Based on using 80%
training data, Model 2 has the values for R-squared of 0.679 , adjusted R-squared of 0.674, RMSE of
34.386, and standard error of regression 34.681, as given in Table 2 for Model 2.

Figure 6 presents the future forecast for the exchange rates. It shows that Model 2
successfully simulates future trends that align with actual values. Based on the accuracy evaluation of
the Model 2 on the 20% test set, the results yielded a Mean Squared Error (MSE) of 779.8137, a Root
Mean Squared Error (RMSE) of 27.925, a Mean Absolute Error (MAE) of 21.842, and a Mean
Absolute Percentage Error (MAPE) of 1.664%. This demonstrates that Model 2 provides accurate
prediction for the test data set. Table 3 shows the values of VIF for all variables in Model 2, which
reflects no multicollinearity issue since all VIF values are less than 10.

Model 3 : Train 70% - Test 30%

To construct this model, from a total 516 data points, we use the first 361 data points (70%)
for training and the remaining 155 data points (30%) for testing. In this case, the resulting multiple
linear regression model based on backward elimination with significant level 0.05 for all independent
variables is given below.

KRW/USD = 1457.50 + 3.098X2 — 3.483X5 — 1.708X7 — 0.793X8 + 3.555X9 — 0.806X10

where KRW/USD is the Korean Won to US Dollar exchange rate,
X, is the stock price of JYP Entertainment,
Xs is the stock price of Studio Dragon,
X7 is the stock price of SBS (Seoul Broadcasting System),
Xg is the stock price of HYBE Corporation,
Xo is the stock price of Kakao Corporation,
Xio is the stock price of Amorepacific.

S5 percent interval
ExchangeRate
forecast

Figure 7: [Model 3: Train 70%-Test 30%] Comparison of actual vs. predicted KRW/USD exchange
rate (training set) and the predicted exchange rate of test set with 95% confidence interval.
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Figure 8: [Model 3: Train 70%-Test 30%] Comparison of actual vs. predicted KRW/USD exchange

Table 4: The Variance Inflation Factor (VIF) of each independent variable in Model 3.

rate (test data set).

Independent Variables in Model 3 VIF

X2z : Stock price of JYP Entertainment 1.455
X5 @ Stock price of Studio Dragon 2.740
X7 : Stock price of SBS 2.878
Xs : Stock price of HYBE 11.549
Xy : Stock price of Kakao 7.763
Xio : Stock price of Amorepacific. 4.241

Figure 7 compares the daily closing values for the KRW/USD exchange rates and their
predicted values using Model 3. Similar to Figures 3 and 5, Figure 7 illustrates that the prediction
tracks the trends of the actual values with some discrepancies in certain intervals. Based on using 70%
training data, Model 3 has the values for R-squared of 0.768 , adjusted R-squared of 0.764, RMSE of
31.106, and standard error of regression 31.412, as given in Table 2 for Model 3.

Figure 8 presents the future forecast for the exchange rates for the test data. Based on the
accuracy evaluation of the Model 2 on the 20% test set data set shown in Figure 8, the results yielded
a Mean Squared Error (MSE) of 24574.95, a Root Mean Squared Error (RMSE) of 156.764, a Mean
Absolute Error (MAE) of 147.354, and a Mean Absolute Percentage Error (MAPE) of 11.2181%.
Notice that, although Model 3 seems to be the most accurate for predicting the training data when
compared to Model 1 and Model 2, it has the least prediction accuracy for the test data set. Table 4
shows the values of VIF for all variables in Model 3, which reflects a mild multicollinearity issue
since the VIF value of Xsis slightly larger than 10.

Notice that, from Models 1-3, in order to predict an exchange rate on a given day, the stock
prices of the companies on the same day must be used. These models therefore may not be practical
for future prediction, since these stock prices are generally not available in advance. The next model
considers the stock prices from the past week to construct a predictive regression model. As a result,
to predict an exchange rate for a given day, this model uses the stock prices of the selected companies
from the previous week ,which are generally available in advance.
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Model 4: Model for forecasting from previous 1 week data

This model employs historical stock prices from the past week to predict the KRW/USD
exchange rates. In this case, the resulting multiple linear regression model based on backward
elimination with significant level 0.05 for all independent variables is given below.

KRW/USD = 1365.20 + 1.732X, — 1.034X4— 0.993X;s — 1.088Xs + 3.714X9— 0.338X10

where KRW/USD is the Korean Won to US Dollar exchange rate,
X is the stock price of JYP Entertainment
X4 1s the stock price of CJ ENM Co. Ltd
X5 is the stock price of Studio Dragon
Xs 1is the stock price of HYBE Corporation
Xy 1is the stock price of Kakao Corporation
Xio is the stock price of Amorepacific

Figure 9 compares the daily closing values for the KRW/USD exchange rates and their
predicted values using Model 4. Based on the training data, the regression Model 4 has the values for
R-squared of 0.768 , adjusted R-squared of 0.764, RMSE of 31.106, and standard error of regression
31.412, as given in Table 2 for Model 3.

KRWExchangeRateUSD
forecast
95 percent interval —v

Figure 9: [Model 4] Comparison of actual vs. predicted KRW/USD exchange rate (training set) and
the predicted exchange rate of test set with 95% confidence interval.

Prediction from Previous 1 Week Data
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Figure 10: [Model 4] Comparison of actual vs. predicted KRW/USD exchange rate (test data set).
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Figure 10 illustrates the future forecast for the exchange rates for the test data using Model 4.
The accuracy evaluation of Model 4, when used to forecast exchange rates over a 2-week period (or
10 business days), demonstrates that the model maintains a moderate level of error. The MSE and
RMSE values are 778.93 and 27.91, respectively, reflecting the quantitative variance between
predicted and actual values. Meanwhile, the MAE stands at 26.69 with a MAPE of 2.06%, indicating
an average forecasting error of approximately 2%. These accuracy measures are also shown in Table
3 for Model 4. The trends of the predicted values for Case 4, as illustrated in Figures 9 and 10, align
with the actual values at a level considered acceptable for volatile financial data. Table 5 shows the
values of VIF for all variables in Model 4, which reflects a multicollinearity issue since the VIF
values of the variables X, and X4 are slightly larger than 10. However, these variables are still
included in Model 4 to maintain the accuracy of the model.

Table 5: The Variance Inflation Factor (VIF) of each independent variable in Model 4.

Independent Variables in Model 4 VIF

X2z : Stock price of JYP Entertainment 11.693
X4 Stock price of CJ ENM Co. Ltd 21.213
X5 @ Stock price of Studio Dragon 8.904
Xs : Stock price of HYBE 6.824
Xy : Stock price of Kakao 7.136
Xio : Stock price of Amorepacific. 3.614

Discussion

This work considered four regression models. Table 6 shows a summary and goodness-of-fit
statistics of these models based on using different training data sets. The comparative analysis of these
four predictive models on different test data sets are shown in Table 7, which reveals a distinct
correlation between the volume of historical training data and forecasting accuracy. The model,
utilizing a 70/30 train-test split, demonstrated limited predictive power, yielding a high Mean
Absolute Percentage Error (MAPE) of 11.2148% and a Root Mean Squared Error (RMSE) of
156.7640. This elevated error rate suggests that the model struggled to capture the complex, non-
linear volatility of the exchange rate when provided with insufficient historical context. However,
forecasting efficiency improved dramatically as the training set was expanded. The 80/20 split
reduced the MAPE to 1.86%, while the 90/10 split achieved the lowest variance in terms of squared
errors with an MAPE of 1.66%. These results indicate that the regression model benefits significantly
from a larger historical corpus, allowing it to better learn the inverse relationships between sectoral
stock performance and currency valuation. Based on VIF values of the independent variables shown
in Tables 2-5, there are no multicollinearity issues for Models 1 and 2, while there are some
multicollinearity issues for Models 3 and 4. Note, however, that the variables with slightly high VIF
are still included in Models 3 and 4 to maintain the prediction accuracy of the models.

An important finding of this study is the robust performance of Model 4, which based its
predictions on data from the previous one week. Despite lacking the current information on the stock
prices, Model 4 achieves a decent degree of accuracy, with a MAPE of 2.05% and an RMSE of 27.91.
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This suggests that the influence of entertainment and consumer goods stocks on the KRW/USD
exchange rate is immediate and highly path-dependent. The strong performance of Model 4 implies
that the relevant market information is embedded in the immediate past where recent price action
serves as a sufficient statistic for short-term forecasting.

Table 6: Model summary and goodness-of-fit statistics from training data.

Mod Observations | R Sauare [Adjusted R square) ““7 Fse el | S o B
1: Train 90%-Test 10% 464 0.682 0.678 33.154 33.407
2: Train 80%-Test 20% 413 0.679 0.674 34386 34.681
3: Train 70%-Test 30% 361 0.768 0.764 31.106 31412
?Joﬁopizlvf(;ﬂsfofeizz&ni " 506 0.655 0.648 33.025 33.390

Table 7: Predictive performance of models for test data using (Mean Squared Error), RMSE (Root
MSE), MAE (Mean Absolute Error) and MAPE (Mean Absolute Percentage Error).

Model MSE RMSE (MeanMAAll)Zs olute MAPE (Mean Absolute

(Mean Squared Error)] (Root MSE) Error) Percentage Error)

1: Train 90%-Test 10% 777.18 27.87 21.84 1.66%

2: Train 80%-Test 20% 779.81 27.92 24.39 1.86%

3: Train 70%-Test 30% 24574.95 156.76 147.35 11.22%

4: Model for forecasting

from previous 1 week 778.93 2791 26.69 2.05%

data

Conclusion

This work employs stock price data from South Korea’s export-oriented industries to serve as
highly effective leading indicators for predicting the KRW/USD exchange rate. The empirical
evidence demonstrates that when current stock prices are used in the MLR prediction, the best-
performing 90/10 split model achieves an MAPE of 1.66%. The model employing the past data
approach represented by Model 4 offers a reasonably accurate prediction with an MAPE of 2.05%. By
achieving approximately 98% accuracy using the previous week's data, Model 4 highlights the rapid
transmission of volatility from the stock market to the currency market. This indicates that for
investors and policymakers, monitoring the real-time performance of key "Korean Wave" stocks—
such as HYBE and Studio Dragon—provides a reliable, immediate signal for currency hedging
strategies, effectively bridging the gap between micro-level corporate performance and macro-level
exchange rate dynamics.

Note that, the relationship between stock prices and exchange rates is dynamic and sensitive
to recent market regimes. A possible future research direction is therefore to explore rolling-window
regression or hybrid machine learning models (e.g., LSTM) that can dynamically update weights as
new data becomes available, ensuring high accuracy over longer forecasting horizons.
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