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ABSTRACT

The global financial crisis that started- from 2007 onwards spread around the world and
impacted the performance of banks in major economies. Many governments have used a
variety of intervention policies to recover their financial systems. By examining the dynamic
changes in bank performance before and after government  intervention, this study
demonstrates the use of the piecewise latent trajectory model. We used the data collected from
Bloomberg for banks of five major Asian economies, Japan, South Korea, Hong Kong,
Singapore and Taiwan, over-he eleven-quarter period from the 4™ quarter of 2007 to the 2™
quarter of 2010 on six financial performance-indicators reflecting solvency, credit risk and
profitability. The change patterns of bank performance before/after government intervention
during the global financial crisis have been compared among the five economies. Our
empirical results indicate that, on average, the bank performance in terms of solvency, credit
risk, and profitability improves after government intervention. Moreover, the influence of
government intervention on bank performance depends on the evaluative financial indicator,
the economy, and whether banks are internationalized. South Korea and Hong Kong have
been identified to be the economies with stronger bank performance after government
intervention. Policies demonstrated useful in South Korea and Hong Kong have been

summarized and discussed.

Keywords: Bank performance, Global financial crisis, Government intervention,

Piecewise latent trajectory model
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b 20087 £ RRNIRACE 2 SRR B SRR ey = SR o s ey e e

FPERIETT AL R PR

= (Ho) : Eanaipha = R - S8 W=~ fRPIRier ] e

= hErT f%ﬁ‘};%@%}}ﬁ U 5@@’;}%@&;%[ .

T (Ho) ¢ 2 Bt 2 ST SRRt S 3 Fo i L R vl
bE\LI‘Ii_Z\ E&[B;]J;‘I“F’J*‘JF)}H_‘A‘ ﬁ:[ o
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51> ﬁ’l T
3.1 £FF

P | 2007 5V 4 FE 2010 # Y2 FOFHL 1L PAETIRIICR S F 4
(Bloomberg) » I ik £ Hl Bl £ 29857 vk £ fﬁ%ﬂlﬁiﬁ%ﬂ\@@%@ TSI

o £ BRI 1 IROB R A O TR U o BUSERLP » S5 P
5 S REETRSAR 2 IR S B S S B - (AR 0P 25
PR S (R PTASE G0 (U, Hoshi A Kashyap, 2010; Rotheli, 2010)  EI LA 2L
02 SRS YR I RUR TN S o PSSR S R

,[\i[: °

512 H] 1000 VS ARSI 0 i, [ L
BT R AR LR (S PO R A ) -
VR TR LS TR TR AP  SE R S
PR S 1S FEUT RO LT | S ST~ [ 10 FELTER

8 F BT 3 H 1 B LT 28 IR T E ] 14 FRPIRE A
) R PRI L EB A FET G VY T RS RSN 1
WIBR477 - AR Y 462 SrELT PO TS -

‘4:’?312[‘&%1 E'Jﬁ?&f?ﬁ’k@%ﬁﬁiﬁj(piecewise latent trajectory model) (Bollen #I Curran,
2006, Sec. 4.3; Flora, 2008; Li et al., 2001) F5k 55 A7 = ZRE g BSR4+ VI Ek{?’*'\'ﬁﬁ
VPRI e I ST AL P AR A - ¢Wﬁ%fjiﬂ%ﬂ IR N e
R RIS R
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?‘;‘ﬂ I»[?}Hj“[ I[E{ MEE‘L":I 7} @i\[m

R PR g AW e L AR

P 5 3 7 3 10 28
?\, 5 3 1 0 5 14
) 10 6 8 3 15 42

32 W

s E R | Pk i 2SRl A gl A o RS o
2B TS 2 Rk IR ) - | e R e ke g
530 R R EITAR F A SR i R R
o S - 5 UL R I P o (o b - B e rs L R
Pl 5 TR RS s & s sl Fsmsin v AR A 10
By -

SRS N R L B e R e s e
PR R L &fFlgqt,;ﬁF,i@]‘pt SRS 17 A5 97 o RS )
K RIS RS - Q)FF IR AR 1= > ais WERI
P ELAR BRI (D A) ~ R #UBIEY (DF) ~ fiEERUIRA-ETR (ABDL) ~ EVR(E%

VG T AL ETEI(LRNPL) » 557 4PVt (ROA)!) W3 =5k (GRA) » & Filt i
I RS IR
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(1) [#ffif=7" (solvency)

SRS IR B BRI 0 SRS IR P & R B R VA i
SR RV BERV AL VR o W T Liﬁlﬁfé‘iﬁﬁfﬂ’raﬁlﬂ“ﬁaa PR Y
W E ARG I [SEEUS V53]« Tannotta et al. (2007) 57 & R EII YV ES S KL [ ESFI54
el s [}’jﬁ]qkq o F’Jflﬁ‘fﬁﬁ SF|[RLRY A PR (S [T ?Eﬁ L= US| - [~ BankScope
and Bloomberg ¥R i3EALT B 05 el IV E3 o A ’?3 o e T (funding)EETEL L S B T
FVRE > SV EGRAET ) 0 B PSR (AR RS o BRI PR AR
EURE I SR

1. ST E R (DA) = #o % HAE *100
2. FEETY (DF) = B/ pmds *100

() IF =Rt fg@ (credit risk)

EHR (D) FRSELRY £ M RISl » SR Lo 2 15 g - [
eI Al iseaedist TR TURR T ET A I_F[fj»?ﬂkﬁg;az-x ﬁﬁ’vﬂfﬂ%‘}‘mf:&iﬁ* s
HHTEE Y bAE % AR T TR < Simpson AT Kohers 000)ffit! 1 » S2U [l1ff

B B AR SO R P S (ROA) M YL ACHIRRIE T o CRRCII R -
SIS PR R SRR P IR SR - Tannotta et
al. (2007) e ELE I EEST O ETEL  TORTH ORI RS iy - T I (e
WU EL « Berger et. al (2005) ™| T L EMEC I ETH (NPL) (43 RIS « 6
EF@W%@WW%&%W*:

S AR ETRD (ABDL) =i L3R IRARAE /ETRUARIEE *100%

4. EFEERYER/ T L CHE(LRNPL)= EFCIEIRYE )/ T L X100

_.E-rv

(3) EFI=1 (profitability)
Meyer #[1 Markiewicz (1997) }{ﬁ’%fﬁ’ﬁ?ﬁ?’ﬁ%%@fﬁﬁdi 73Ry 7 2R BB CRRERLE

Fllf= 13 (profitability) - Arshadi #{1 Lawrence (1987) ffhj:ﬂf“* ]F‘[i@?ﬂ’ﬂrfp Jﬁh:ﬁﬁif—?&fﬁ ’
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{05 ] 245 137 (the multidimensional indexes) ik > ,ﬁ,;a?fc%mg UEEL S C,JFA £
Il JJO%:gﬁgﬁﬁpﬁ@%ﬂJF 1o HERLE| mﬁ%%ﬁrﬁrﬂ“@g g B LS
AP FTH RS N AR A iﬁ?ﬂ/ IR PR R LS R R R IS A
HUOYE L PR Tl (5 53 9] ™ | - Simpson T Kohers (2000) fitls » S2L7 ¢ H T s
BBl PRSRSPO ps  erd BPA (ROA) W ERRUEIR BARETH = H iy LR,
EURU P gl > I RIS ) SRS VISR DR R E A S
HETRRe ]y o SIS [ - AR RS DT RLESRUT R R
EEETRUEOAIRME o PRI e ER O 1 @ R R IR O R PR
fly > A %ﬁwﬁ T FVRIE A > SR ORI Py o 1S
I o GRS L s
5. EYE B (ROA) = A isiF|| /ST EARER *100%

6. TSI (GRA)= (4 Wy — LTy % ) Y% *100%

3.3 TR AT

ifla?F RiEfE =4 (1atent trajectory model) tr'ﬁ&'x[%%#% A4 (structural equation model > iy
FISEM), 1V — l[ﬁ"ﬁj = (e.g., Duncan, Duncan, & Hops, 1996; Chan, 1998; Curran, 2003;
Bollen & Curran, 2006) ° F:’Vf(ﬁl?‘"ﬁ | e ¥ 18= (submodel) > 53— ¢t (level-1) A5 =47 ]
o g [ﬁj]ﬁ %!,Toccasionﬁ?time,[‘ | R e N W Ve | P 2 NV 21 (subjectﬁ‘}individual,[‘ IR NS
ik i?@'ﬁﬁﬁgﬂ\%‘h’:’ NG @%ﬁﬁﬁ?ﬂﬁﬁ"%ﬁ@ o VA i e R Eﬁ%ﬁt %Eﬁﬁﬁ%ﬁ
e x BT VAN o 9 e IR T e (U= L THTERBRR IR
f' F s L Rl 13;7}?, EFEP AL i PR IS i (intercept) 1 {3 (slope)
EhFEESRagy I 57 e MRS A D FEESEE Y R SR (R E ﬁl%@‘*—%yﬁé ;4.(constructs) »

ﬁ,’ﬁﬁ t@ifgﬁkﬁdi (latent factors) » 7 £ 59 = [Nk (growth factors) » pIay = P! ’Fﬁﬁiﬁ
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LR AU S = Tt L R T S 70 0 X P = O™

B (conditional LGM) » 53 Tt AR R (SN RBLC PP B2 = o

{55151 (unconditional LGM) = & FRIEIHI = 7% RTHE(]) RS 1) Ao by B i
] I B 71 (Curran & Bauer, 2007) -

b ol (T (PR BTV 20 P 5 ROR PO TR BT R PR P 5T B S AR B
( piecewise latent trajectory model ) » 7! Bollen #! Curran (2006) I'}* Flora (2008)5 /¢
A o I PRI E - R TR (wransition point) » TR
TN R L Ef R T PR © $ ]| 20084F BT 25 Rl g
%W%EUSEI;. 2L} (Iiehman Brothers') ﬂﬁ&g‘ﬁg SR o LY L
SIS o R DGR R P S pli i S ?ﬁ@ﬁl%ﬁf@]&ﬁf [l 10]3
IS 2 n B3 CTroubled Asset Relief Program, TARP) [t fi 5
RPIELR O AR MIBIC RS Y R R SR AR -
BLENTD BT = 50 R e e Sha ~ E H A I o ]
(Inter-individual; between subJect)[ﬁE:‘%‘,j il ﬁ%‘@ﬁj/%?ﬁ%ﬁ SR ([ AR A E)

(Intra-individual; within subject)[§&# E\ﬂj [HIRRE RS E;gl A N =g T

S TIERR AP E Y AR E AR |55 PARTSESB]  ARR D SR
/Ry » T % SR B BSRIRIT T SR (B [ - 80 R T O g
W R T BTSSR kL Pl ik« BEE, % 2R T R I [ Ak
(TSGR VI BR[O R R [N [ RR I EELT 4 S papidsaif ST S5 I
Pt - q%[ T 5 PERAR A [ 5 JFW’?:IJ‘% SRR B[RS ﬁsﬁl@lﬁtransmon

point) ©

18



B%E ﬂﬁ %«( {m%ﬂﬂ
B
(Level-2)
B
(Level-1)
Blgau
(&) Ey
Time 1 Time 2 Time 3 i i i Time 11
ﬁéf‘ e ﬁk§y%5‘¢ﬁli’ el A
q«gﬂ: 7_|5fPII:‘4[u F)}EB,:FI 17355 E‘;}?ﬁk 7}} f{ [ﬁlj
FEWE F&ifgﬁk SR ' - 151(3.1) (Flora, 2008) :
Xie = i + 4B + o Boikc T Eie » (3.1)

1 i=1,2,.,42 t=1,2,..,11;k = 1,26,

il

Xe AT FETEHE Y KRR

K
@4

VR kU EAR pE o - R
B (ORI SHREY 0 FEE T KRR R > 2 - Wiy
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Buc PRBMTFHEI | FETE K CPRBTRIAE > 1 - [
Ay PSR SR E R ER) -
b AR w Y R OaI LR

itk [F Level-1 2 7l o

TR SV RS RO A0 A VH T % i Flora Q008)EEL » A

#(3.2):

. A
t =1 [1 =30
t=211-20
t=3{1-10
t=411-0 0
t=511"0 1 (32)
t=6[1 0 2
t=711 03
t=8 11 04
t=9|1 0 5
t=10{1 0 6
t=111 0 7

IR RS PTRI A P v STAR) AT e € 1] ARSI ) PSR - 5T %
SRR U ST K AR Xy (1212, 05t = 1,2, 115k = 1,2,...,6)

(n & EL5FK ) o J]"‘“E SR t«J‘C"tk (Level-1723%) » @%EﬁF e [~V R

E1>EirsEiy oo &y 0 BT IEEIRNE SB[ FEEDE Jfé’?ﬁ[fﬁm/iﬂ@@%}% ’

|l

1 H A B Gy (Error Covariance Matrix, i ECM)I'| @, % » 9[1z¢(3.3) :
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_ 5 -
O- O' oo O'
& &8 1811
(o} 0'2 e O
@ _ & & &8 3 3
e . . . . > ( . )
2
L & 652511 &

HHE SRR ol (t=1,2, ..., 1) &7 5 FREGREE Vg [P2E B
0, (O FIPEIEYRECE L LA G 2 U0 R P IR » 1 5

A ﬁ : Fﬁ 4—’5’%% s YUIAR(1) (— PEF 12 545 (autoregressive)) ~ AR(2) -
ARMA(L,1) (= FETF Iy IE72 5T 15 (autoregressive moving average)) %‘v’ﬁ EF £t

H i 5L AR(D) (Littell et al., 2006,p:176) FESHI0 AR(1) 7 17 (3.4) -

1 p pZ 10
p 1 p P
0, =c;|p p 1 at (34)
_plo ,09 p8 1|

il p Bh— R ‘IWFE'FTJ (78t (autocorrelation coefficient ) -

bLevel-2. 1 RS B BT a2 BB A 281 By By i 52 T2 P 3
Lo PIFIGIA T st b o2 B o AP R | Ry =2 g T 47% ViR — kL TR
P b L T ST o TRV BTG e g BRI
TEBIRET ) WETE)/AL o RSP DY DEconl » DEcon2 » DEcon3 Al
DEcon4 %V » & /2B ] — [Fik @y Dint. & > E i1 Dint = 1AL F B
[E{™ > DInt = O&&L7E® £|B%E[™ © DEconl » DEcon2 » DEcon3 A DEcon4,/ H39[15
ZHr
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Ao DR T

DEconl DEcon2 DEcon3 DEcon4
FIA 1 0 0 0
iy it 0 1 0 0
fr 0 0 1 0
P 0 0 0 1
’F' |17 0 0 0 0

RPN | 5T RS R A2008 5 RS RS S aps il oy T
VOTERRIL s PL_;\:@%@ U | B SR 2 B - [P Level 2481
Eak /LI

BEECE ¢ o = g + 7o DEconl, 4 y;DEcon2; + y,;DEcon3; +%4DEcon4, + y,Dint; + ¢,
T3 ¢ By =7 + 7, DEconl; +y,,DEcon2; +7,,DEcon3; + y,,DEcon4, + y,,Dlnt; + ¢, (3.5)

T By =y + 7, DEconl; +y,,DEcon2; + 7,,DEcon3; + 7,,DEcon4; + ,;Dlnt, +¢;,

ol
L, SR
DInt; =
0, EBIERTELT
Lo FIgEs
DEconl; =

0, ZH AT
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1, ﬁj 3@%&5“

DEcon2, =
0, ZFmmeal= -
1, Fﬁ?ﬁﬁif;
DEcon3; =
0, ? Eﬁ%@f; ;
L, P
DEcon4, =

0, ZEPrHEA=

HGSHIVATEPY gamma () TEEEEFELE Iﬁ| i 55 = 2 Fr(growth parameters) » ¢,

i M Gy F Level2 A BREANIRE S HAERALE  HABEBHRIZEG.0)

FR=. e

2
00 %05 S
v 2
‘Pg_ O-goé'l O-§1 Gglgz ? (3.6)

2
Ouse, 92a, 94
= (3.6)M R ?ﬁ%(unstructured)ﬁlﬂ :ﬂﬁll ] UN #V o }H Level-2 f5=4(=4(3.5)

Level-1 fi=Y(GY(3.1)) (a1 - ,F‘l?ﬁ@][ﬁﬁj”;&,’;ﬂ% ; Fr[srm AR FL > Nk Y P Y
(1 /" (combined model)§[I™
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Xp =& + 4By + o Boi + Eis
= %00 + 7oDEconl; + y,,DEcon2, + y,,DEcon3; + y,,DEcon4, + y,.DInt; + y, A, +
7,,DEconl; 4, + y,,DEcon2,4, +y,,DEcon3,4,, +y,,DEcon4, A, +y,;DInt 4, +

V202 + 7 DEconl, 4,, + y,,DEcon2,4,, + y,;DEcon3,4,, + y,,DEcon4, 4,, +

7,sDInti Ay +(Sgi + Sidy +85idy 64 (3.7

GRS e T [BH ] (cross-level interactions) (7, s---» V15> Varse s Vas )’ EW{WH@
> BESTERRL T (P TR R TR SR BRI A IR
7[3@;@?1 SYREMEY o 3°(3.7) IR A Ll 0 L (RIS B fiofeRy =5 P sl 1
/B  E SS R S AT A 0 g B P VIS A i B O
T SR/ RO 95, a s P e TR SR TSSO A R B
Hb o PRI RS ST B S SRR S s gy
Vo P yau 5T M PSR AR A S g A P TSR FR (AR
FUgEL VI S 2GR AT s A= T A - 2
B A = gl VN Sl BIORR =5 B S QU e el e dag ™

Yoo FORT T IR AOSELS AR 700 B SBISE PV BB -
Yo [EF<F! féj[ﬁﬁ'[fﬁ%‘[’“‘ﬂJﬁiﬁaﬁiﬁ%ﬁf“’ﬁ?ﬁ%%ﬁf@gqpf@g H
Yo PR E BRI gL AR ISAE [ ) R SRR AV B -
Vo3 F‘?%F | B[ rogali= agaseaen = 55 F i SR R PO EhBE -
Voo [SASPTBLE BRI [ AUSALT RS [ ) BRSSO R -
Vos (ST E DI BRI B jru[g (A -

Y10 VI BB [ OBL T Py T SO [ SR

o H%pﬁﬂWVFW%ﬁﬁﬁwj%ﬁ@%ﬁ@ﬁj%ﬂ%’

FTT"]J E J Eljt‘%‘i ﬁé{.—?;%ﬁﬂ +:j ,}}7 gl(ﬂ FF” F[[gyl[gg:[ DE

s

A
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Vio PSRGPTSRI B Y ﬁwi VIR
Vo PRDET S e el A s B Y ﬁwi VIR
Fo SRS S B AT S B @ LABIE) -

Yoo PR SRR R SR AL A IS B Gkl A B R -
V2 ]’&?\‘f’ T{]‘j E%‘ H@E‘ Iﬁé‘h:’;%j&ﬂ\ 1&% 1@( ﬁ*”fl_ Y BT )
Vay VPO R R AL AT S B (G Fpu L ABIEET) -

7o [ORPT o P IR A B CLRAL R
yis  FARIET SR HRIE AR Al T S B (2 e (AR
Fas  PSATET R BN (AL S J9HS B G RS
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RIS RL IR ST T

~ Z-

gl= N A
PR Al i ij?]%‘,{j‘ i“j@{iﬁ}
i
i Pl E(y,/DInt=1,DEconl =1, DEcon2 = 0, DEcon3 = 0, DEcon4 = 0)
=Yoo Vo1 Vo T (Mo t70H715) A + (Fao T V21 H705) A
s
i E(y,/DInt=1,DEconl =0, DEcon2 =1, DEcon3 = 0, DEcon4 = 0)
55 =Yoo V0 7705 T (V0T V12715 A + (Voo TV a0 T725) Ay
- Fﬁ% E(y,/DInt =1, DEconl = 0, DEcon2 = 0, DEcon3 =1, DEcon4 = 0)
45| =Yoo V3T 70s) T (V10T 713 T715) A + (oo 73725 Aoy
S E(y,/DInt =1, DEconl = 0, DEcon2 = 0, DEcon3 = 0, DEcon4 =1)
(Yoo TVo0a T Y05 067714 T 715 )0t 000 17 00 7 25) Ay
f‘ﬁ E(y,|DiInt =1, DEconl = 0, DEcon2 = 0, DEcon3 = 0, DEcon4 = 0)
=(7 ot o6 )t (Motrisd A Y a0t 05 ) A
d [l E(,|Dint =0, DEconl =1, DEcon2 =0, DEcon3 = 0, DEcon4 = 0)
=Woo 701 T Mot ) e + (K50 701) A
s
" ﬁﬁjﬁ E(y,/DInt =0, DEconl =0, DEcon2 =1, DEcon3 =0, DEcon4 = 0)
% =7 Yot (Kot rin) Ae H (Va0 153 Aok
| Fﬁ% E(y,|DInt =0, DEconl = 0, DEcon2 =0, DEcon3 =1, DEcon4 = 0)
&AL =(7 00 Vo3 WY 107080 ) et (o5 ) A5
i B E(y,|DInt =0, DEconl = 0, DEcon2 = 0, DEcon3 = 0, DEcon4 =1)
=Yoo T70) (M0 t71) A + (o720 Ay
f‘ﬁ E(y,/DInt =0, DEconl = 0, DEcon2 = 0, DEcon3 = 0, DEcon4 = 0)

=Yoo 0 t V20t
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T AERERR

RSN Y RBEGIAP IS o ([ P BT 0T BT L P

HE o B PROC MIXED HIRYR] - 5 5 =it -

4.1 Py TR ERSUS T S

SRR (SRS 0 Tha H RS R A 1 o B 7] )
SAS ﬁﬁ"ﬁ%y PROC MIXED 3 (= g i (A e SRR — = = [EE'HJ—P:"F'UFQ EIHEL
[y =8 G R AR W 7 SR ARSI S T T FIRRY AR -

Bl [ TV HO B P SIS R SR T DL SR A S B S P
T LY B SRS 1 ek e

AL LI e UG SR ES R i PR AN T e T e
'aﬂﬂ/ﬁ'%—%*@@ T AP ST B

=5 (PR g S PR A S el g Al - AP T 1) AL
# DA DF [l'fHififi 0V RS fag = Sl [ i i
BT AT STHIEE 0.973 ~ 0,953 F110.892 3 | P LI T S B AT < I ABDL
=% LRNPL [f] FE’J’F“ e P B S5A F,\'“EJ’F".ﬁF’TJWFEE?HT%ﬁ%W%% (=0.012) « F|H -
ROA = GRA [FIBPEFIIfj= 1V RESsAE - F A~ it \f}iﬁéﬁ?ﬁ%@fw%@%}ﬁ‘% » B

ProUAHRR FRE0.341) TR - (1] p i 0.0521 =1 53 F TR =% -
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e

RO RS (R A B (T S A
il > Ay ] i)

Ay T E DA DF ABDL LRNPL ROA GRA

Fid 2iSfe 6748 7743 0.15  75.41 0.04 2.19
FRYE 12.78  13.22 031  37.34 0.79 5.53
Fyfl 87.63  98.23 1.70  227.24 1.65  19.07

1y | fie 41.88 4866 023 27.09 378 -19.27

fi TISRE 5722 68.08 0.55 14822 0.78  11.56
fEnviese 13.14  14.92 2.38 39.50 0.30 7.80
iy - i 74550« 82.66 19.56 « 289.93 1.31 28.64

Ty | fie 2716  31.33 0.04 11.09 0.11 -7.14

Fﬁ W TiSfE. 0 69.85-85.73 0.64 68.37 0.61 9.76
ey 12.59 8.22 212 33.99 0.39 10.65
iy = [if 8736  97.69° 20.01 183.50 1.55 3391

Ty | fied 4413 60.57 = =0.07 515 -0.08 -9.61

P I IRgr 60.30 82.11 0.16 93.03 0.99 6.89

L 6.67 5.54 0.14 15.45 0.19 6.50
iy = fiH 69.44  90.99 047 117.85 1.27 19.78
Ty | fie 50.85  69.67 -0.10 60.13 048  —4.10

(i TR 79.66 8152 1.03  87.82 022 4.40
FRVES 6.32 8.99 026 3921 0.22 5.73
MySfl 102,13 96.48 202 231.61 0.82  30.27

Myl 6022 60.85 0.54 0.00 -0.75 —15.54
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AP GE) T (RS TS Akt b R )

oy

V] DA DF ABDL LRNPL ROA GRA
FI4 DA 1 09737 -0.359"" —0.600"" 0.515" -0.036
DF 1 —0.387"" -0.587""  0.550™"  0.003
ABDL 1 0365 -0.332"" —0.082
LRNPL 1 —0.157 0335
ROA 1 0459
GRA 1
fii DA 1 0.953""  0.083 -0.204  0.078 ~0.365"
DF 1 0.090 —0.149  0.180 —0.332"
ABDL 1 —0.438"" 0.131 —0.044
LRNPL 1 0.280° 0.419™"
ROA 1 0.289"
GRA 1
fit DA 1 0.892°7" 120065 =025 -0.097 -0.154
DF 1 ~0.112 . -0.095 -0.174  —0.304""
ABDL 1 ~0.223=  0.091 0.197
LRNPL 1 0358 0.266"
ROA 1 0.653""
GRA 1
i DA 1 0.042 0.467 0608 -0.433" -0.395"
DF 1 0.308 £0.567"" -0.706" —0.039
ABDL 1 —0.401" -0.539" -0.409"
LRNPL 1 0.763°  0.281
ROA 1 0.341
GRA 1
{1 DA 1 0.031 0.087 —0.166° —0.161" -0.206"
DF 1 0.183"  —0.113  -0.022  —-0.263""
ABDL 1 —0.012  -0.200" —0.444""
LRNPL 1 02277 0.075
ROA 1 0.153"
GRA 1

DA =% FUAEEY % 5 DF =7 F{/ReY © ABDL = {0 [[RAETH  LRNPL= ¥
FAERYER) T L O ROA =%¥E " ; GRA=%¥E =3 - p<0.05; Tp<

0.01 ; p<0.001 -
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HF?W@F&%@@V&?ﬁjﬁm\%W3%%$G%W%m%%Jm LR

fwwﬂﬂﬂ¢qwﬁﬁﬁﬁk?%x&HHMHWQﬂMmWQ¢%f¢MUﬁ% P
ABDL - 7 5T S 2 EIE [ gl AR DI (gl 2 (RRLRR e T S
ZHBIE [ POEELS A G BE 0 BT HIED 6.9240 AT —0.4908 » [ HISEAE S p <
0.001) » H59t > F%HAR GRA > 5 P STk I HSI [ pugals AT [ rugsli 1
(5o B = 11912, p<0.005) - [Hiffifeopo SR » 28 B xR
FUIZFIR { puglis b R LY o -

G i S5 [ s B W oA | Pty T AR
TRAPZEBIER (U8 < ™ gL SR R SR AR P T S
PRIFIRR - = FIFC R Rl | LB an i< SR [l v o 7 il A
TR 2 B RN U NREESRE  S— S ENE ) E SO YL T
P S g B B L R
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R B SR FT S T b

(e iFo e -

= DA DF ABDL LRNPL ROA GRA

Intercept I 77.14077"  82.5699°"  0.1046  73.61297°  0.2881" 6.6524"

DEconl Yo  —12.0087  -7.5608  -1.4289" 10.6806  0.1308 1.0985
DEcon2 Yoo o —23.5542"7 -19.013277 -1.6280"  88.4864°  0.6004 " 12.3588
DEcon3 Yoo —8.9866 2.3150 0.1484  -14.2073 0.1240 3.1258
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fif & : SAS I PrAE=Y.

* ANALYSIS FOR BANK PERFORMANCE DATA WITH THE PIECEWISE LATENT

TRAJECTORY MODEL;

DM 'LOG;CLEAR;ODSRESULTS;CLEAR;OUTPUT;CLEAR;";

OPTIONS REPLACE PS=60 NODATE PAGENO=I;

PROC IMPORT OUT=WORK.WHOLE
DATAFILE= "D:\Bank.xIs"
DBMS=EXCEL REPLACE;

SHEET="ttt";
GETNAMES=YES;
MIXED=NO;
SCANTEXT=YES;
USEDATE=YES;
SCANTIME=YES;
RUN;
PROC SORT DATA=WHOLE;
BY ECONOMY;
RUN;
PROC UNIVARIATE DATA=WHOLE;
BY ECONOMY;
VAR DA DF ABDL LRNPL ROA GRA;
TITLE 'SAMPLE CHARACTERISTICS BY ECONOMY";

RUN;

54



PROC CORR DATA=WHOLE;
BY ECONOMY;
TITLE2 'CORRELATION';
VAR DA DF ABDL LRNPL ROA GRA;
RUN;
DATA GROWTH;
SET WORK.WHOLE;
IF INTERNATIONAL=0 THEN INT=0; ELSE INT=1;
IF ECONOMY="Japan' THEN DO; C1=1; C2=0; C3=0; C4=0; END;
IF ECONOMY='Korea' THEN DO; €C1=0; C2=1; C3=0;.C4=0; END;
IF ECONOMY=HK' THEN DO; C1=0; C2=0; C3=1; C4=0; END;
IF ECONOMY="Singapore' THEN-DO; C1=0; €2=0; C3=0; C4=1; END;
IF ECONOMY='"Taiwan' THEN DO; C1=0; C2=0; C3=0; C4=0; END;
IF i=1 THEN DO; T1=3; T2=0; END;
IF i=2 THEN DO; T1==2; T2=0; END;
IF i=3 THEN DO; T1=-1; T2=0; END;
IF i=4 THEN DO; T1=0; T2=0;;END;
IF i=5 THEN DO; T1=0; T2=1; END;
IF i=6 THEN DO; T1=0; T2=2; END;
IF i=7 THEN DO; T1=0; T2=3; END;
IF i=8 THEN DO; T1=0; T2=4; END;
IF i=9 THEN DO; T1=0; T2=5; END;
if i=10 THEN DO; T1=0; T2=6; END;
if i=11 THEN DO; T1=0; T2=7; END;

RUN;
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PROC PRINT DATA=GROWTH;
TITLE 'THE DATA FOR 11 QUARTERS WITH TIME SETUPS T1 AND T2 FOR
PIECEWISE GROWTH MODELING';

RUN;

%MACRO REPEAT(INDICATORY);
PROC MIXED DATA=GROWTH COVTEST;
CLASS ID;
MODEL &INDICATOR= C1-C4 INT Tl T2 C1*T1 C2*T1 C3*T1 C4*T1 C1*T2
C2*T2 C3*T2. C4*T2 TI*INT- T2*INT / SOLUTION;
REPEATED /SUB<ID TYPE=AR(1);

RANDOM INTERCEPT T1-T2/SUB=ID TYPE=UN;

ESTIMATE 'JAPAN INTI T1'T1 1. CL*T1 1 TI*INT 1/ E;
ESTIMATE 'JAPAN INT1 T2'T2 1 C1*T2-1 T2*INT 1/E;
ESTIMATE 'JAPAN INTL T2 VS T1'T2 1 CI*T2 I'T2*INT 1 T1 -1 C1*T1 -1

T1*INT -1/E;

ESTIMATE 'JAPAN INTO T1'T1 1 CI1*T1 1/E;
ESTIMATE 'JAPAN INTO T2'T21CI1*T21/E;

ESTIMATE 'JAPAN_INTO T2 VS_T1'T2 1 C1*T2 1 T1 -1 C1*T1 -1 /E;

ESTIMATE 'KOREA INT1 T1'T1 1 C2*T1 1 TI*INT I/E;
ESTIMATE 'KOREA INT1 T2' T2 1 C2*T2 1 T2*INT 1/E;
ESTIMATE 'KOREA INT1 T2 VS TI1'T2 1 C2*T2 1 T2*INT 1 T1 -1 C2*T1 -1

TI*INT -1/E;
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ESTIMATE 'KOREA INTO T1'T1 1 C2*T1 1;
ESTIMATE 'KOREA INTO T2'T2 1 C2*T2 1;

ESTIMATE 'KOREA INTO T2 VS T1'T2 1 C2*T2 1 T1 -1 C2*T1 -1 /E;

ESTIMATE 'HK_INT1 T1'T1 1 C3*T1 1 TI*INT I;
ESTIMATE 'HK_INT1_T2' T2 1 C3*T2 1 T2*INT I;
ESTIMATE 'HK INT1 T2 VS TI'T2 1 C3*T2 1 T2*INT 1 T1 -1 C3*T1 -1

T1*INT -1/E;

ESTIMATE 'HK INTO.T1'T1 1 C3*T1 1;
ESTIMATE 'HK_INTO T2' T2-1-C3*T21;

ESTIMATE 'HK INTO T2 VS T1'T2 1 C3*T21 T1 -1 C3*T1 -1 /E;

ESTIMATE 'SINGAPORE INTI<TI'TIL I C4*T1 1-T1*INT 1;
ESTIMATE 'SINGAPORE_INT1 T2'T2 1 C4*T2 1 T2*INT 1,
ESTIMATE 'SINGAPORE INT1 T2 VS T1I'T21 C4*T2 1 T2*INT 1 T1 -1

C4*T1 -1 T1*INT -1,

ESTIMATE 'SINGAPORE INTO TI'T1 1 C4*T1 1;
ESTIMATE 'SINGAPORE INTO T2'T2 1 C4*T2 1;

ESTIMATE 'SINGAPORE INTO T2 VS T1'T2 1 C4*T21 TI -1 C4*T1 -1;

ESTIMATE 'TAIWAN INT1 TI'T1 I TI*INT 1;
ESTIMATE 'TAIWAN INT1 T2'T2 1 T2*INT 1;

ESTIMATE 'TAIWAN INT1 T2 VS T1'T2 1 T2*INT 1 T1 -1 T1*INT -1;
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ESTIMATE 'TAIWAN INTO T1'TI 1;
ESTIMATE 'TAIWAN INTO T2'T2 1;

ESTIMATE 'TAIWAN INTO T2 VS T1'T2 1 Tl -1;

ESTIMATE 'JAPAN VS TAIWAN T1'CI*T1 1;

ESTIMATE 'JAPAN VS _TAIWAN T2' C1*T2 I;

ESTIMATE 'KOREA VS _TAIWAN. T1!C2*T1 1;

ESTIMATE 'KOREA VS TAIWAN T2' C2*T2.1;

ESTIMATE 'HK_ VS TAIWAN-T1' C3*TI"1;

ESTIMATE 'HK '"VS TAIWAN T2'C3*T21;

ESTIMATE 'SINGAPORE VS TAIWAN TI'C4*TI 1;

ESTIMATE 'SINGAPORE._VS TAIWAN T2' C4*T21;

ESTIMATE 'JAPAN VS KOREA T1' CI*T11C2*TI -1;

ESTIMATE 'JAPAN VS KOREA T2' CI*T2 1 C2*T2-1;

ESTIMATE 'JAPAN VS HK T1' CI*T1 1 C3*TI -1;

ESTIMATE JAPAN VS HK T2' CI*T21C3*T2-1;

ESTIMATE 'JAPAN_VS SINGAPORE T1' CI1*T1 1 C4*T1 -1;

ESTIMATE 'JAPAN VS SINGAPORE T2' C1*T21 C4*T2 -1;

58



ESTIMATE 'KOREA VS HK T1' C2*T1 1 C3*TI -1;

ESTIMATE 'KOREA VS HK T2'  C2*T2 1 C3*T2-1;

ESTIMATE 'KOREA VS SINGAPORE T1' C2*TI1 1 C4*T1 -1,

ESTIMATE 'KOREA VS SINGAPORE T2' C2*T2 1 C4*T2 -1,

ESTIMATE 'HK_VS_SINGAPORE T1' C3*T1 1 C4*T1 -1;

ESTIMATE 'HK VS SINGAPORE T2' C3*T2 1 C4*T2-1;

ESTIMATE 'INTO T1 VSINTI T1I" TI*INT-=l;

ESTIMATE 'INTO_T2.VSINT1 T2' | T2*INT<1:

ESTIMATE 'INTO"T1 ACROSS ECON' T1 1.C1*T10.2 C2*T1 0.2
C3*T1 0.2 C4*T10.2;
ESTIMATE 'INTO (T2 ACROSS ‘ECON' T2 1 C1*T2 0.2 C2*T2 0.2
C3*T2 0.2.C4*T2 0.2;
ESTIMATE 'INTO T2 VERSUS Tl _ACROSS ECON' TI -1 C1*T1-0.2 C2*T1 -0.2

C3*T1-0.2 C4*T1-0.2 T2 1 C1*T2 0.2 C2*T2 0.2 C3*T2 0.2 C4*T2 0.2;

ESTIMATE 'INT1_T1 ACROSS ECON' TI 1 CI1*T10.2 C2*T1 0.2 C3*T1 0.2
C4*T1 0.2 TI*INT 1;

ESTIMATE 'INT1 T2 ACROSS ECON' T2 1 C1*T20.2 C2*T2 0.2 C3*T2 0.2
C4*T2 0.2 T2*INT 1;

ESTIMATE 'INT1 T2 VERSUS T1 ACROSS ECON' TI -1 CI1*TI-0.2 C2*T1-0.2
C3*T1-0.2 C4*T1-0.2 TI*INT -1 T2 1 C1*T2 0.2 C2*T2 0.2 C3*T2 0.2

C4*T2 0.2 T2*INT 1;
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ESTIMATE 'T1_ACROSS ECON _INT' T1 1 C1*T1 0.2 C2*T10.2 C3*T1 0.2
C4*T1 0.2 TI*INT 0.5;

ESTIMATE 'T2_ ACROSS ECON_INT' T2 1 C1*T2 0.2 C2*T2 0.2 C3*T2 0.2
C4*T2 0.2 T2*INT 0.5;

ESTIMATE 'T2 VERSUS T1 _ACROSS ECON_INT' TI1-1CI*T1-0.2 C2*T1-0.2
C3*T1 -0.2 C4*T1 -0.2 T1*INT -0.5 T2 1 C1*T2 0.2 C2*T2 0.2 C3*T2 0.2
C4*T2 0.2 T2*INT 0.5;

RUN;

%MEND REPEAT;

TITLE 'GROWTH MODELING for DA WITH TYPE=AR(1) FOR LEVEL-1 ERRORS
AND TYPE=UN FOR'LEVEL-2 ERRORS';

%REPEAT(DA)

TITLE 'GROWTH MODELING for DF WITH TYPE=AR(1) FOR LEVEL-1 ERRORS
AND TYPE=UN FOR LEVEL-2 ERRORS';

%REPEAT(DF)

TITLE 'GROWTH MODELING for ABDL WITH TYPE=AR(1) FOR LEVEL-1
ERRORS AND TYPE=UN FOR LEVEL-2 ERRORS';

%REPEAT(ABDL)

TITLE 'GROWTH MODELING for LRNPL WITH TYPE=AR(1) FOR LEVEL-1
ERRORS AND TYPE=UN FOR LEVEL-2 ERRORS';

%REPEAT(LRNPL)
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TITLE 'GROWTH MODELING for ROA WITH TYPE=AR(1) FOR LEVEL-1 ERRORS
AND TYPE=UN FOR LEVEL-2 ERRORS';

%REPEAT(ROA)

TITLE 'GROWTH MODELING for GRA WITH TYPE=AR(1) FOR LEVEL-1 ERRORS
AND TYPE=UN FOR LEVEL-2 ERRORS';

%REPEAT(GRA)
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