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Abstract

In order to deliver One-Stop-Services and increase the marketing synergy across

financial industries, " The Financial Institutions Merger Act ; in 2000 and " Financial
Holdings Company Act ; in 2001 were promulgated to promote the mergers between

different financial industry. Hence the Financial Holding Companies (FHCs) were
established.

This paper examines the performance for 15 FHCs in Taiwan from year 2015 through
year 2020. In this study, we tried to utilize 6 financial variables to reduce them into 2
independent financial indices by Principal Component Analysis. According to FHC’s

performance, 15 FHCs were separated into 3 groups by using Hierarchical Cluster Analysis.

We explored that (1) The performances among different main business of FHCs. (2) The
performances between public and private FHCs. (3) The changes in performance during the
period.

The results show that (1) The performances of main business with dual-engine
strategies FHCs perform the best. (2) The performances of public and private FHCs do not
have significant differences. (3) The quantity of FHCs in the best performance cluster is

increasing during the period.

Keywords: Financial Holding Company, Financial Performance, Principal Component

Analysis, Hierarchical Cluster Analysis
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£ B F (Retuan on Assets, ROA)

£ RO R R R R 2 NS4 R ERE T R R A GRS . ILIL AKX
I, RIRAVAE ) ARYT, 488 B BRE,

K EHRME (ROA) =RAFHI/ALFT E

‘E?:
e

\mﬂ
e

# A% & 4% (Earnings per Share, EPS)

FRBALERT AT L, RRRZE A —RATREAGIE, L-&ES
BB SI A B F B A5 1% . PR S, R 8] BRI Al .

B (EPS) =RAF A AT

& 1% A& (Stock Price)

IR FARAE (TARMRIR) RIGRFAFEARTIHER ROOEA. ARBRIFLHIRER
RE—FRA—BAS B OBIAR R H . @i a A 853, LAF AR
;=

REA%$4E k. (Price to Book Ratio, PBR)

PEAR FAL L R BT N S AR & T A4 B AT 8] 694848, Kok iE M 8] B ATe9 L
1B RIFAEN S VA5, RARFAEL A 16985 iE & 7 B AT 8) AR KA 8118
i, TS BAENRMS, REFEHEOE AN, BBFHEL KA LARZ,
JRARF{E k. (PBR) =1R/ A AL iF1A

A ¥k (Price to Earnings Ratio, PER)
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ABIRETHEILTALBEANG R EN, §2H#K S VS48 BH%
SRR E — B A NG KB, SR ARAKARST, R AR HHAERE M KT ABR = — A
5 09 K%

A&k (PER) =pLiR/4 A% B

A7 A AT EEe SUSCRR AR, BT A B SRR TR ) B9 B B AR A 45 4% .

SRR iE R A54%
= in & (2012) ROE. ROA. EPS
A2 (2003) ROE. ROA
b1 ¥ (2006) ROE. ROA, EPS
sRAF4% (2003) ROE. PBR
#ved (2019) ROE. ROA. EPS. A%1%&

FA 2 Rk R
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=, AR Tk
(1) 2% EpH—E R 5HT

AR EERA R %% 254 F a9 2 R4 #7% (Principal Components
Analysis, PCA) 2BLE 2= R B 6945 LMo %2 F Karl Pearson (1901) A7
. PCA £ & HMRANKKEGRAEL ML ARE ) HEM Iy, MV HE
B R T BRI R, TR FIN—B e RIe K LA M e RIS
AR SEARB A A 0 WA H K, RALAIE oA S8 5, LB
%I (Extraction) . 248 HAEMALMITH IR, HTERLKYG KA RBLE
FAGE, B EBA KA

B AR A HE & n BB R A= p B 48 P4 Ak, w0 2 R4 A7 (PCA) A 4% i
A9 4 BT p (B4R B AR AL A . 5 — 1B £ R AX(Z1) B % p 18 £ R AX(Zp) T E B AT A
EW S S

Z1=puXitpaXot.. +PpXp

Zp:¢1pX1+¢2pX2+. Y .+¢prp

¥,

a. ¢tk AHE—18 £ R Zi% & #7% = (Loading vector)(H ¢1i,¢zi,...,pp T 4L R) . %
PREEAE, R Ty 6 8 Fr e & T I AR L,

b. B8 2 R Zi49 iR B & KL HE 2R 200 iRAES B ! %o

C. Y ¢5i=1, RTE&IRHERFILE RIS UK

d. EEEIRNSWAFTEYHRMEER NG E(Prldal....Ldp), BPETE IR
SR B R R A T ARE 28,

RATT A R RBA B RAFHE B IR AT E:

a. AHRENL,
b. 3t HAR R4S 4 B R By ) 69 24 245 [ (Covariance matrix). H ¥, 2% ZHH
UNENG N
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1 -
cov(X,Y) = mZ(xi -0 —y)

3 a4 245 1 09 43 A (Eigenvalues) S 4% 4 ) & (Eigenvectors), f 41 /& d1 K %1
DHEP B BUA R e Z, RE D LRER K 20 Ty Z 2 ES E
W E RS Zph) BTG E

. ER IR
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(2) 3% ENHT— BB

st TR ], REAMGEABSHA &, TRRTHNRI LA
M, mEFHSH (Cluster Analysis) E2 —4E4 M A4 7%, WA ATR
FABLEL, PMEE M AAE R KA, ARSMAZ M ET R K. AT EHA
—AZEE B X% ¥ (Unsupervised Machine Learning) . i3 i 4§ 5% #5415 W3R 53R
Wlo F—3WpHEBSAER, F 30 HEHST T,

aE BN ATAESE

I. % & X5 2 (Hierarchical clustering): ### R R & 695 LAt %, AEAR
HEOBDR G, BERRENHERR, BESHENMARESH T RLY
B, IARTFRARRENHH. T 25 HUT =4E:

o FEAHXrkEp# ik (Agglomerative) : AZ#ALA—{8{88E A — 1A%
#, BT 2 LR EARLGER—F— 5T AN, BIRAA
HELEY B RAT SR — B2, LR BATE H 897k

o S HEXMEES#HEDivise): KA REX, —RIEABEIRAZ—
%2, LB THETRERGEE —F—F 5%,

I1.37%] X4 ## (Partitional clustering): AiZRETELSMEZRE R KWL, TEAENE
ERAM, FEFARTHHI

o K-means: iER-Fdy LagfEAT — 2 A B PO, RATTEATE ) 2E6Y
BEAE, BEAERAAMAM S A—B, BB ETHEBAVE, FRAE
RRBE B ATH, BEINRBALSTHERERGTAEA .

o K-medoid: 3% K-means 7~ ] 4952 #F W 3wl 48 & & AN 64 A BLAY
18, LIARBGANI, NTHBAHE, RZE AR 7L K-means
KRR, EATHEZRAGEAGME RN, HASTHZ I
£ 1o

1. 3% 4 2%(Spectral Clustering): 4§ BT 69 & #H4L & = M P 698 (Vertex) , @ %
ez M T A% (Edge) 484, m b A93RaERUT, MR TR ROMEE; A
Z, Pl&&FTROGEE. K&, HEBEFOEEIUMED, HAEMYEERE
TTREAYAK, FIRFRE NaEEAE TS, E35HOREK.
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b. 5 25 AT BR

I A MIEAERE: ROXSBEAA FEAZ MIBRMELRE, TUAREZ
e, ZHRSHEH., TRRANEEHESITRA SR T EA
e BLXJEAE (Euclidean distance) : # .69 2:2|2hay A 4 BB 4k,
e ¥vs4A3EAE (Manhattan distance) : & %47 R 2= My & A5,
J CAKE B R AL BE b R AR 2R AR AR E A9 4B S B SE 48 Fu
I, ZpErsedeRlE:. &8 F—F UARH B ERA L ZEey, §23t 2R
HZ M A . TH0 T HA AT ZAL:
o F —id kR &% H k(Single-linkage agglomerative algorithm): ##d22%
A9 3B A X R A R B P R AL 69 R B BE Y SEAR M @) B A R BAG B
B,

d(Ci,Cj): min d(a,b)

a€EC;,bEC;
o T EaR4ER &% H ik (Complete-linkage agglomerative algorithm): # 32
BOIEAE X RATB R T RIERBEBEAYIEAE . M8 M) & A SR
R

d(C;,C;) = max d(a,b)

aECbbECj
o T3 4E R &% H ik (Average-linkage agglomerative algorithm): 2% 312%
AYSEAE € R AR HR T & B K LB d e An by T 3G

d(a,b)

d(C;,C;) =
( l ]) |Ci”C&|

aECbbECj
st (Cilde|C)1% 5 AR B R A K ).
o i 4 & 4% H ik (Centroid-linkage agglomerative algorithm): 2% $22%

FEEE R R AR HR PO M A SE#,

d(4,B) = d(Xs Xp) = || Xa —YBHZ
o FEfER )% R ik(Ward’s minimum variance): A% R T ik R 2 & FE M
AEEHE, RBIREHTHAMAGBNGE BRGNS, TRET
R RAE A, BTSN TEERTLMMMMEARD. £
BU 77 A B AT AR Ay WA & BE AL AR B X BE#E 09 F 7 Fe
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d(A,B) = ny||X, — X||” + ng | %5 — X||°

KBR TR EBAAR T EFRNEXNBHRTORLSRNEE 2L, BAaR
1BRE Z M G SEdfE 3T H 7 A B IR KR, HEF MRERNZEEZFTERE, KK
R BHEE de B 2 d &,
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FVF BHEE RSN
—. Mk

WK T &% 15 K442 2015 55 £ 2020 SF& P BT KA LT E, B
WBEIFLEECF ISR, X 0FEH. LFeirh: (1) EHemRisn )
(Q)F e ez s (3) BAearispins) (4) BiEeamdsins (5) ¥EM4
SRR 8 (6) EoLagkisfrn s (7) L RE&REMIAS (8) T 2RI 3]
(9) &# &N s) (10) #Fheadsfgnd (11) BEeakisfiin s (12) k¥
RN G (13) FE4ad2irN 8 (14) F—2ains (15) B A 4aizik
B AR AA R LR REMAEIE NI HRE, GEFRH AR TH.
B ERHELA) 5k

B NFE P T £ 4209 ROE F3 2 85%, & K% A 2015 695 4, =&
182 2016 49K 4 4, ROA 893 KM% £ 2020 F 69 Bl £ 4, & /MEAZ 2016 94
A& EPS  KABR £ 2020 695 /e, wMEAZ 2016 Fo9f i B Be ., dt
JRAR . RARFAL, Ao AR ILHRA T BIRMANTE, SEROIBARALESF 12 A69R
BB IAER, IARKEERRERE—EFORKIE, PTREid R SHK,

ROE ROA | EPS | Price | PBR | PER

33 0.085 | 0.0068 | 1.75| 19.46 | 1.00 | 16.78

RilEE i¢ 0.084 | 0.0069 | 1.29 | 16.43 | 1.01 | 12.37

KA Z 0.024 | 0.0019 | 1.47 | 12.3| 0.26 | 38.87

®ME 100357 | 00017 | 04| 69| 0.48| 5.18

® AL | 0.1611| 0.0124 | 854 | 535| 1.92| 380
% 4% 3 2015-2020 442 4k ik 43 &

25

DOI:10.6814/NCCU202101282



= IR ER

BEHAHEAMARGEITEIAT, ERKE LA BRI, BF B
AWM ARRAE K G HBARARSE, RETHME— S5, B RAMBENEE
A PIARER I B, RAFRRKE G 8725 HEE/ETG IR, &
WRFAFEHEARKDRBFEZRD T Lo

EPS ROA ROE PERatio PBRatio Price
EPS 1
ROA 0.25228295 |1
ROE 0.73767997 | 0.25970458 | 1
PERatio -0.1776203 | 0.10167876 | -0.0379709 |1
PBRatio 0.32095392 | 0.09914999 | 0.71462135 | -0.0821862 |1
Price 0.96835352 | 0.21114112 | 0.74612371 | -0.1967885 | 0.47746227 |1

F 4 42015 F £ 2020 5 & A 4542 -F ¥ {H 6% 48 B 1R 8

B E A 4 B 09 AR B 4B 1 5T ALK i K stk (PERatio) #= EPS. ROE. A%/%
F1it (PBRatio) . IRIEEH A4k, For &SRz M e AN IEMMME., T

KAV R3EZ R~ (E%

HHEALE, 135 RM 50942,

DOI:10.6814/NCCU202101282

2015 Proportion Cumulative | Eigenvalue 2016 Proportion Cumulative Eigenvalue
Proportion Proportion
PC1 0.6467265 | 0.646726496 | 3.880358978 | PC1 | 0.641745171 | 0.641745171 | 3.850471019
PC2 0.191792 0.838518014 | 1.150749117 | PC2 | 0.224609173 | 0.866354344 | 1.347655028
PC3 0.099514 0.938032486 | 0.597086833 | PC3 | 0.086261104 | 0.952615447 | 0.517566618
PC4 0.045116 0.98314854 | 0.270696325 | PC4 | 0.036849969 | 0.989465416 | 0.221099814
PC5 0.015517 0.99866505 | 0.093099057 | PC5 | 0.010313549 | 0.999778965 | 0.061881294
PC6 0.001335 1 0.008009697 | PC6 | 0.000221035 1 0.00132621
2017 Proportion Cumulative | Eigenvalue 2018 Proportion Cumulative Eigenvalue
Proportion Proportion
PC1 | 0.52304306 | 0.523043056 | 3.138258345 | PC1 | 0.494342084 | 0.494342084 | 2.96605251
PC2 | 0.20863011 | 0.731673169 | 1.251780681 | PC2 | 0.25585956 | 0.750201644 | 1.535157352
PC3 | 0.16090089 | 0.892574059 | 0.965405347 | PC3 | 0.155797393 | 0.905999037 | 0.934784362
PC4 0.09707744 | 0.989651494 | 0.582464608 | PC4 | 0.089213337 | 0.995212374 | 0.535280028
PC5 0.00957103 | 0.999222527 | 0.057426199 | PC5 | 0.004350167 | 0.999562541 | 0.026101004
PC6 0.00077747 1 0.004664838 | PC6 | 0.000437459 1 0.002624756
26




2019 Proportion Cumulative | Eigenvalue 2020 Proportion Cumulative Eigenvalue
Proportion Proportion
PC1 0.426681 | 0.426681361 | 2.560088161 | PC1 | 0.522445777 | 0.522445777 | 3.121640898
PC2 | 0.27670625 | 0.703387608 | 1.660237481 | PC2 | 0.250020034 | 0.772465811 | 1.520565451
PC3 | 0.18701563 | 0.890403235 | 1.122093758 | PC3 | 0.146720399 | 0.91918621 | 0.884094697
PC4 | 0.09924701 | 0.989650249 | 0.595482074 | PC4 | 0.065008767 | 0.984194977 | 0.373214938
PC5 | 0.00951333 | 0.999163576 | 0.057079966 | PC5 | 0.013945849 | 0.998140826 | 0.087136782
PC6 | 0.00083642 1 0.005018542 | PC6 | 0.001859174 1 0.013347204
A& 5 & I Ay FFRUE

(1) M BEBEFEMBERS

HiEFT R L, BATA AT &K,

K 3% B (Scree Plot) #= Kaiser Z 2]

(Kaiser rule) . Feyk[E 24 A B & PR 4FBA4 (Eigenvalue) TR L A%, AR

AT BAR R B A T A E G EE, kA 8. MW Kaiser Z A A
BRAHE, SRS I HHBALAERIADEE. Kk
o WMEXRTTUAA S, ARFBARAL, KA 1OFBMERIS
LR

1'% A 7}1‘
frde

HRAIH

70%. %

2 A

50 1% 4% Kaiser & A 4F 4
A 5 —18 E %

, 122 2019 F % =AM EAME KA L AT EHLH—, 2019 FoAfe
H Ay — AR R AT BB 2 A AT

27
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2015 PC1 PC2 2016 PC1 PC2
ROE -0.471776 -0.116646 ROE -0.482591 -0.027254
ROA -0.314433 -0.401181 ROA -0.286772 -0.575748
EPS -0.484352 0.094132 EPS -0.450447 0.319997
PERatio 0.008319 -0.881556 PERatio 0.296577 0.636548
PBRatio -0.465287 0.099421 PBRatio -0.449961 0.125853
price -0.476866 0.171933 price -0.437656 0.379923
2017 PC1 PC2 2018 PC1 PC2
ROE 0.507146 0.036309 ROE -0.50812 0.079898
ROA 0.101355 -0.490133 ROA -0.106012 0.3235
EPS 0.520177 0.111577 EPS -0.498826 -0.360472
PERatio -0.102091 -0.807162 PERatio -0.073582 0.708537
PBRatio 0.424522 -0.304922 PBRatio -0.461538 0.423751
price 0.520869 0.038908 price -0.513144 -0.27827
2019 PC1 PC2 2020 PC1 PC2
ROE 0.475498 0.22902 ROE 0.501127 0.168749
ROA 0.050543 -0.229424 ROA 0.371323 -0.053813
EPS 0.58217 -0.082729 EPS 0.509683 0.117564
PERatio -0.342536 0.593301 PERatio -0.393261 0.507392
PBRatio 0.069894 0.707656 PBRatio -0.139245 0.723216
price 0.556965 0.187849 price 0.420917 0.417514
A& 6 TR E

2015 2016

PC1 -EiE | PC1 -FiE &

PC2 ST PC2 +T I

2017 2018

PC1 + 8 3E &) PC1 SR

PC2 T PC2 +TT

2019 2020

PC1 +5iE & PC1 +2 g

PC2 +H G PC2 +7 25 &

EAT IR IEAER &

28
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2020 4F % — 1B £ x4y T VA& Ak

Z; =0.501127X; + 0.371323X, + 0.509683X; — 0.393261X, — 0.139245X;
+ 0.420917X,

2020 4F % —AB £ x4y T VA& AR

Z, =0.168749X; — 0.053813X, + 0.117564 X3 + 0.507392X, — 0.723216X;
+ 0.417514X,

HP Xi. Xoo . Xe & kA& 5 A4 & 2| 69 < B 2,

ARIRIRBHE (2003) 4§ 84 B4 s o S B BT g Em AR A, 2 & ROE,
ROA #= EPS %4 %3 @434, A%k (PERatio) . AX1Ri${ft (PBRatio) #=8%{%
(Price) £ & AT HAAK, HHFLEAKONERELREARL T, AMTEEAMBET
#£ PC1 3 PC2 A%\ 1E & &, 7 7 @ 69 4 2 A8%F, miEfA& = PCl &R PC2A K, &i&
& T & 4 AT, Plde: 2020 4 PC1 % ROE. ROA. EPS ¥ & Z Kk, %
BREARR], BAAAR K B @4 A ARST, PC2 e A& L, BARFHL. BB EALR
R, HEAKTyREET, BHEZTE, A5 LAY SR EERREX LR

‘¥

A, BREEEEAIMHBRARA, 2020 FEEBRHARFORGHE, THE
A RIFEOR BLE,

ARAR R4S H KB AT, 2020 SF 2.4 2 48 R A 20-29 R A E AR E 89
—HRE, METLESERHAEREAER, SFAFNSFIASFIHE L 6 AT 20
4, TERERLEAMES, EIRRCAHES, BAFRAE R, 38585 5K
BIME 2RI, I mD IO EERIA, ek 2016 £ 2018 &) 41 ROk BLAR T
¥, RERPCLAK PC2ARAR £MF—if, HANLLWITERMALED, A
RAENEE, @EREMRSGE,. 88, Bk, 2RRRFEASR, RUSEFEHE
BRAEFILMA, BEHN, TEARTARET.

RIS, 2019 F 6 SRART EWERBI AN B P EZAREE, &I
KA IAZAERRE I H A A T RFIK, BERAZEEEHERBEERRR
BAE R skhe, A THEBEKANELANE, wEERE. DXL ETRETT
AT AR E., KB AR ITUUAE, 4 K2 NREIEET @ 3UE R F 58
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AREWH I LE, KB AADLEZNEEIERBATF, LEFHAH Z AR ARIT
HIP ABRRESEUER. M3 TR AT L., $oiie., RESFHHME

E%EE S, e, 2R AEE K.

BRI 2018 42 2019 F, EH AR EF AT, AT HEER L
RBL BRI, EPC2 ERMRMBLAREN T @, HRA LG IREH AT
B, R ERBEARARENREEOEAIZERTINERTLINARKAYE. BE
EHE, FRETH IFRSI7T HAHE LB GOHE, S HEEAIELBESAFRIED
W& A ERELARREHS, LLAZERTAEAE, PTAR &R A L ER K
BE, L2018 50y FREA T, SMEHFRAET S, LTPRAGHEIT R RAR
28 B3k, R A0 EHEA 1248k T; mBALLZRAKE, ST R EH69 BkZ
%, R RARLELEANLI00EL, EEXFREVLIIRE T RIFOITR, KR

Mk Eag A=A, 2019 FFFARBEA BREHAGE L.

Mage, RUBUABR, ABERTEHRLEN S, R PCAMLERAE, HA
MM AEZSFNOMBEEARRALERG, BRALF2 7, HEsRIHBRET TR
A, BATCAERRARE 50%, FAtHAFEHA 100%49F BAF. ML 8Tk
Bk B FR, FR, BT, ABREKREBN NG, TAPRAFHEATERRK,
HIRBEESFATEA A CEREELF —FF, RSFHESANTRKRE, 4
AR eaERR R, RETRIZMESBMOEEHERS ZIMEEIEA, KEAE
ERBE B Fo P BASHMA B 2N E, ST FTA DR ELITHA R E Lo
09A& By, AR AR RE R KA AR,

WE MR8, 2015 89 PC2, %564 4K AILHHANYE, PC2HHE
SR, A PR PC2 AR T B AR AR 8 80 5 BT 80 4% BT
DA, SRR ARIL, 644 B 5 2005 F R ABIEIT (B H— KMk
Rk, AAXEAERE, MANERREDHGITHESH, FREHLE 2014 F
BERAMA. BHT 16 FHPREEHTRFER, = 2020 5 44 7R
BEAZE, 2ERELFMRREOTERRLANE, 6HENBEGEME, o
BALRF . THEARRHRE 7 XEET L, SRLIAHEFTARD. 644
sl SRRSO ML RR B 2 F B R RR G AR, RAART HEPRA
ERBBEOREE, REHBHI6FOTRIE, HFRERT.
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=, BHESER

ERMDITRAEZ EATIE G X028, SF 5 %% (2005) ATHARATE B RGE
T, By HERTRAMBRTO S —#, Bk and itk
BARHREMF =, PHEZRLEWMA—0ERE, UHES5 A BRI K, A
ALART A B =2, TAS R =# 14, %% Guandalina Capece ¥ A (2010) #Hfb
EXONEER, BEResREETH o, 1BEAEZE KA 0HETHZEIELZE Y
AR LARATY, oAl REaA N SIS T, BERKEY
BERAHE %, BERIFLZRARARLESZH. PHERPT A

e
I

e 2015 2016 2017 2018 2019 2020
Fak | GHe | FHE | §He | EFe | §AE | g5
e | AKe | BEe | AR | BEe | AR | BEs

Afe | 24 | EFhe | Fhe | F4L | TRE | BES
Miae | k¥e | E2LE | ERL4e | e | EFHL | Tke
Eolie FAZ A I 4 IS EIPS P AS e
T~ PiEe | A | P | k¥e | EFdhe
e B—& %—& B BN
& & sHe | KEE
A2
B %4
LR
b
A 2%4e

R

h—# ()
I ACED

=% (%)
A FEAL

F A 8 &tz M A FE
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15
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