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Abstract

This study examines whether the stock returns of Taiwan’s ten listed securities
corporations are affected by the volatility of government bond REPO rate. The sample data
are from January 1, 2000 to December 31, 2003 with daily prices. Empirical results are as

follows:

(1) The relationship between market returns and ten securities companies’ returns of stock
are significantly and positively related which means that upward market returns will
cause upward stock returns.

(2) The relationship between government bond REPO rate change of RP-30 and ten
securities companies’ returns of stock are not significant.

(3) The interest rate change of RP-90 and RP-180 sololy has significant and negative effect
on MasterLink Securities Corporation and K.G.I. Corporation. Which means that rising
interest rate will cause downward stock returns on MasterLink Securities Corporation
and K.G.I. Corporation.

(4) For RP-90, the impulsion effect still remains half after 159 days on MasterLink. For
RP-180, the impulsion effect still remains half after 120 days on MasterLink; the

impulsion effect still remains half after 95 days on K.G.I.

Keywords: government bond REPO, securities corporations, returns of stock , GARCH.
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412 1996-2003 i 57§ f HFEHIER 2L D A3

o FEIIRE L i & Hf ik 2 g

1996 $28,297,525 $2,631,834 9.30% $25,665,691 90.70%
1997 $40,391,963 $2,590,786 6.41% $37,801,177 93.59%
1998 $54,957,730 $7,157,158 13.02% $47,800,572 86.98%
1999 $52,432,572 $7,255,824 13.84% $45,176,748 86.16%
2000 $68,843,106 $16,691,527 24.25% $52,151,579 75.75%
2001 $118,992 507 $53,023,930 | 44.56% $65,968,577 55.44%
2002 $134,399,037 $60,659,017 | 45.13% $73,740,020 54.87%
2003 $83,175,725 $12,334,926 14.83% $70,840,799 85.17%
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213 1% ~FEE TG EHE wkind f oo
Hiizroks 2
2000 = 2001 = 2002 & 2003 &

AR D 7,912,259 7,659,150 13,976,462 21,191,679
FrRES

s 18,128,362 18,462,755 25,680,660 37,541,922
(2854)

L 43.65% 41.48% 54.42% 56.45%

AR D 12,053,954 9,588,349 16,797,411 15,654,351
- FEF

s fig 16,701,648 18,904,885 26,001,358 26,137,926
(2855)

b 72.17% 50.72% 64.60% 59.89%

F AR 4,135,663 4,564,773 13,481,529 15,367,027
T hESE

s i) i’% 8,039,709 11,848,409 22,866,507 30,609,974
(2856)

Lo 51.44% 38.53% 58.96% 50.20%

B AT D 15,258,586 9,714,476 6,335,501 5,382,714
£ HES

oS ) a’ﬁ 21,399,346 14,721,540 12,889,045 14,668,703
(6012)

Lo 71.30% 65.99% 49.15% 36.70%

AR D 25,728,817 26,390,253 31,926,115 29,701,947
L X ;ﬁ" =

s fE 37,928,889 39,851,097 49,047,486 58,112,542
(6004)

Lo 67.83% 66.22% 65.09% 51.11%

f R o 20,593,480 22,441,493 16,019,113 13,086,954
HEES

s fig 26,807,812 30,462,803 25,617,314 31,101,475
(6005)

o 76.82% 73.67% 62.53% 42.08%
ALK R oo B LR R




£213() 27 HEA PG E T wikind f
L L el
2000 # 2001 & 2002 # 2003 &

F5HE w 6,086,564 6,637,703 8,499,538 14,979,118
PRES

it i 13,345,118 13,992,502 22,575,219 34,834,378
(6008)

L 45.61% 47.44% 37.65% 43.00%

AT 3,020,708 1,544,469 468,736 564,584
TS

e ol A 7,059,529 3,865,704 1,904,584 1,704,350
(6015)

o 42.79% 39.95% 24.61% 33.13%

FEEw 5,015,850 3,320,718 3,144,570 1,969,266
ﬁ ‘f‘?pﬂ_ ES)

i ol 8,704,266 7,581,749 8,555,551 8,983,041
(6016)

Lo 57.63% 43.80% 36.75% 21.92%

e w 1,288,087 1,982,199 2,241,429 3,551,155
L X

it B 6,473,610 6,920,509 6,646,838 4,502,147
(6017)

Lo 19.90% 28.64% 33.72% 78.88%

f5HE w 1,480,151 2,485,699 3,197,310 3,450,033
L E#HA

s R 1,680,998 2,785,474 3,439,079 4,479,005
(6020)

Lo 88.05% 89.24% 92.97% 77.03%

AT 1,057,241 742,730 1,235,943 1,280,534
= Ez 72 %

e o A 3,848,254 2,996,994 4,766,828 5,041,735
(6021)

i 27.47% 24.78% 25.93% 25.40%
TR KRR o B URLR
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P fEES S

PR EF SR v

LRCEE L
2000 # 2001 # 2002 & 2003
¥ x@% | 2wy | 5717951 | 5420604 | 12,203,114 |  15317,470
(2854) | xR w | 7,912,259 | 7,659,150 | 13,976,462 | 21,191,679
o 72.27% 70.77% 87.96% 72.28%
s-d% | 2fR v | 8428996 | 8,147,292 | 13460387 | 13,119,635
(2855) | %R v | 12,053,954 | 9,588,349 | 16,797,411 | 15,654,351
o 69.93% 84.97% 80.13% 83.81%
~h@s | 2f R e | 3436902 4417417 9,090,100 | 11,760,521
(2856) | f 5% v | 4135663 | 4564773 | 13481,529| 15,367,027
o 83.10% 96.77% 67.43% 76.53%
4% | 2f 9y v | 11498236| 8983319 | 5562627 |  5274,735
(6012) | # %% % v | 15258586 | 9714476 | 6335501 | 5382714
o 75.36% 92.47% 87.80% 97.99%
AR E | 2wy v | 13,887,155 | 14486223 | 19,043,264 | 17,751,619
(6004) | X% F v | 25728817 | 26,390,253 | 31,926,115 | 29,701,947
o 53.98% 54.89% 59.65% 59.77%
HEw% | 24wy v | 14120353 | 20,311,273 | 14,279,685 | 12,205,823
(6005) | %% F v | 20503480 | 22,441,493 | 16,019,113 | 13,086,954
o 68.61% 90.51% 89.14% 93.27%
TR 2B F LR




% 1-4(F)

BN & AR

\igl_],% '?"IJ:-I'*’L\KI‘]’% rg—.[,L 53

Hix i 3ro %+~
2000 # 2001 # 2002 # 2003 &

SEHEw 2,199,815 1,294,697 6,083,271 6,145,750

PRES
FEHEw 6,086,564 6,637,703 8,499,538 14,979,118
(000%) ok 36.14% 19.51% 71.57% 41.03%
2HEE w 994,807 751,068 308,811 402,184

TS
X w 3,020,708 1,544,469 468,736 564,584
(01 v 32.93% 48.63% 65.88% 71.24%
2HEE w 4,519,063 2,907,237 2,832,020 1,819,307
Fis X E v 5,015,850 3,320,718 3,144,570 1,969,266
(010 A 90.10% 87.55% 90.06% 92.39%
s S Ew | 1,268,087 1,915,699 2,203,929 3,521,155
S Xy w 1,288,087 1,982,199 2,241,429 3,551,155
(o017 ok 98.45% 96.65% 98.33% 99.16%
- 2HEHE W 1,480,151 2,485,699 3,197,310 3,450,033
S T 1,480,151 2,485,699 3,197,310 3,450,033
00 s 100.00% 100.00% 100.00% 100.00%
2HEE 1,057,241 742,730 1,235,943 1,280,534
CRES X w 1,057,241 742,730 1,235,943 1,280,534
(o020 A 100.00% 100.00% 100.00% 100.00%
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HERBHERLFMOPE FL o A3 FAESFEIFEY ARFE R E2 R X

ERARM YT IR R BRSO F T wap B e i 75

oo JIFEY b e AR

WP E LR ¥ % oha BHCA 5 Sharpe(1964) 3% 91 chi B
(Market Model) 2 Sharpe(1964)-Lintner (1965) % Mossin (1966)*7#& 4! chF » F A 37 i
#-7] (Capital Assets Pricing Model, CAPM) :

(D# st

Ej =aq; +'Bj§m Té&; (2-1)
(DF +F A3 3
ER,)=Q-B)R, +B,ER,)
=R, +B,[ER,)-R,] 2-2)

YR BN EREPEPER

5% B4R F & & (market portfolio) 2. 37 v 5 -

m

SRR A e FEF RS B RIS R ERE ARG R, S AR R
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o F R RS ARTEL L R

a0 W B - BARDBER G B LRI T AT T AR T

-

FooRS Al TG e A RET UEET AL L LBEEEMF

ERHE L2 Ex 2idid P FFE KRR F)P o Stone(1974):n 5 {3 e 4 %

\)

B2 4 AP M A ¥ des e 2 JIFFF 0 RIS F R 4 A 0D RS

-3 (two-index model) :

R,=4,+B,xR,, +C, xR, +e, (2-3)

He b R 5t j 27 gL s ; B é,, L o @ kSR % R, K

BApaE P S S C i a tlj 2 Ff1F Sk e 5 R, R SApEAFPIEF S e IR AT -

# Stone(1974)#%& 41 = F]+ 3]t o %‘;‘dﬂz LHEY - F]F oz F]F ke )%

o

X

Yo
4

F MR RS EEIRM P 0 R e RAEE G AP

B ts £ ¢ Ehrhardt(1991) 2 CAPM 23] f4e » ‘&~ ¥ ~ £ ) i % F|5 chig o #77] »

st e

R,=A4,+B,x(R, - Rf) +C, xR, + D, xRy, + E;, xRy, + e, (2-4)

Ho R AINPEMLEPG R, 230X HEAEL PV WS S R AP BT

7~

WPFSR, R, R, ui® ¢ EHJF Cy Dx Exi H3-iidic; B,
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Chance and Lane(1980) /i * = F]5 #o3] » i (7427 9% i enfl g A 45 0 F#
LWL 1972 £ 3 1976 & Py 9 ¢ HAEE AR P2 HE A P2
AP REA LA EfRADT o) TR E R AP TR ]S
A G0 X HHREL 35 EY YA 108 R o FREES
B F T HEET (P R ) F R 28 AR el RS ) g B

a;g:ngggmf;: °

Lynge and Zumwalt(1980) 12 = %]+ % = F]+ #3457 735 ¥ 41172 30 7ag
PPy ABRZRPFL 1969 £3 1975 & > ) TR HigEk 21 4F

Stone(1974) i i » Frde » JIS RHT KRS SRR iR 4 -

Flannery and James(1984)s%= 3 &4 * Stone = %]+ #-3% > 1 67 73 £ 487 2
26 REEFRFLFATHEE R - FFHAUARLS T A N F R HF KL

R TRERTH RS 1976 £ 10 1p 21981 & 117 1p > MEFHRIE

3

THE  BEREE e GES L TENYSE)R &4k @ f 48R = 0 4
B AR GNMA sefirih %~ = ER R d iz - EHRES - FHET (1586
HE FRET 2 BERERERPIDT EF DAY > 25§ f15 AFgH et 2o

ik &z 8 %4,;3@4%7& WP ST FRAFRERPFEL T &V A

EESEEN AR RS Es T RN

Unal and Kane(1988)4|* 30 #JF ¥ 41i7 2 9 Rk P 4Li7:8 (7 = F]F #4125
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AT FHEPF S 1975 £ 1 1985 #nd TR TR * A HREX 2 £ 2 8
PR A REEFAY AP EMT 0 21975 F 2 1979 £ > A H AR ERE L
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BREAE B DA S5 R e 51980 T 1985 & B 0 BIR A EE > T A
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L

80 & it gk RinfRH A D BB AP ERIF R A 5 UH RHP I E
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Choi, Elyasiani and Kopecky(1992)z 4 12 ji3F 5 § HFEZFFEY o xR A
P RFRB AL R BRI FHRFRPFEME N RO R AP

1975 £ 5] 1987 & » 4% TR 2 B> P AT 5 48 FFE R FFE A

/\‘

= g]

1% WA D BHER 3 S&PS00 4 dic» fI S 4k 3 B 0 ¥ % WSO
S E R R T R R PR L S S E RN R E

e AR R s fe Mo P 21979 & 10 P NS K F > B ERAPBER TR

FeflFh AR R AT R T AN N A e R AT AL F 8
W w o e ElE  RETAIEL L DI PR gL A
bAA ERANET R 2 R e rlicd f L 0 RIF B0 AR R RN

Fivof 1980 E 4T A B LR RN (HF G R AR R aF
AR RAES oL Bk F T ARFOE S WL ERAFRBERMSTD IR
o3P &% money center B R BcFEI S S FRE G EHE R w87

T St S T

P54 & (1993) 12 Stone(1974) 2. F » F A 38 f¥ = ]+ #-3| (Two-Factor Model) % £
A4 0 £ izFlannery and James(1984)z F A f i DI p fie & LEERCA] 1T S F
o WHAREFLAGHD LTI XGRS o BARS RS ARG H
G o ARG HP R /EL987#17 T1992E67 T B 2 BUALGFIRE M EE E KAt

B 2 IS g AR 27 RIS A G 2 RO P R
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E P R(1993)4F i 4L i7 M R AR P e A R AT M F o b £ 5 TRIM 1 4
Fie AT AT P G 19874 31992467 - Ho3] R4k * Stone(1974)sh= FlF HEA

190 e F AR AIF RERFH O F - T I F Rk FREEER AP

REAE P SRR R SR B P X S Y AR ENE MG A
ﬁ@ﬁvf&?ﬁ“ﬁﬁii@—ﬁ%ﬁfﬁ'ﬁﬁﬁ??é—ﬁﬁ FLRELR FRTAPAELR

SRy R SRR LR RESURCacs ST

F
FRBERLEMERT M koo

L $2(1993) 6 * = F]F 3] 0 KB TEE R E G FAR AT o 1F K 1
BIp -5l B 475 AR g TARBEY P A1076£57 11992290 5 10 F
FAETHmo @)% - FF AT FREH 5 ERL R i g 2
BaE® Sl TR TR G il o fI 5 dp8R] A~ BT RS 530% 8
o902 W anf FA RIS « RS ST B LR ARTA T 302 F AR A

&g E ¥ - 4 S 3§40 2 gﬂm@;l% &«g—gm?.@ TG '%z ko B %5 e §.180
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(R RFIRERMREARFT D AM - AF T 850 BF S 5R

R ERT AL

F 47 (1994) %4 m & ##(1993) e 3= 2277 » L RS L HE B
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3.4-2

¥z H AR T

‘3t £ (ADF)

" B FNEIE A OV EIEE G AtTHETD &
L E ey - -
PE Y AR %5 P Y AR 4 E PE Y AR %0
Fhp T -16.05173*** -28.27260*** -6.189111%**
s- p Al -9.942918*** -10.76960*** -5.157623***
~H BT -6.923942%** -20.78122%** -5.386389***
& p T -28.08807*** -28.37581*** -5.716001***
PR -16.25651*** -16.69335%** -5.387043***
HEP T -30.41496*** -30.79728*** -6.258796***
PipFa -29.14084*** -29.47756*** -5.627925***
EFALp T -15.48030%** -26.24976*** -5.645547***
Biep T4 -27.76872%** -28.05329*** -5.000061***
ITp Fa -15.10926*** -15.34930%** -5.149510%**
RP30= # -10.01245*** -10.32345%** -9.942761***
RP90= # -11.26494*** -11.67022*** -11.11414%**
RP180= # -4.932387*** -5.608361*** -4.638400***
R, -3.436618*** -3.967178%** -2.567258***
o L 190 F ok
oG N RR T P AREE 2 1% ¥R R B 5 -3.436
¢%&afﬁﬁﬁi§Wf1%@%kﬁﬁ%@;39m
£ ¥ B ¥ o PERYARSIT 2. 1%8F F ok B TR R & L -2.567
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# R R A T A iE ARMA

243 BADEHEAD AL AT

L-B Q(6) L-B Q(12)
7 % 28.038*** 33.755%**
| (0.0000) (0.0000)
" 24.277%** 34.668***
- (0.0000) (0.001)
i~ 18.702%** 25 44T***
-t (0.005) 0.013)
%5 23.466*** 29.001***
(0.001) (0.004)
<2 20.554*** 21.902%*
- (0.002) (0.039)
w5z 7.4927 10.857
(0.278) (0.541)
e 12.169 17.595
(0.058) (0.129)
Ly 54.134%** 60,859+
. (0.0000) (0.0000)
B e 28.232*** 36.136%**
(0.0000) (0.0000)
Fee 65.726*** 77.815***
(0.0000) (0.0000)

Lo DR T 100K F K ** 4 T 596RF K K IE -

x - 1 L-B Q()&_3F p¥ 38 chLjung- Box it iE o

RSB R P

e o~ R T
AFETHL FEL 2P RL 2000 # 17 £ 2003 £ 12 7 5k pARAUER 0 R RE

%7 QP T 2 Engle(1982) LM e x ki R $ B A F L4 B G A d 4

4-4 > B %% b7 QF ()3 Q? (1204F 8 B & B% » v MH 3 aLt RFX 27 NE
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BREMHRTEE S Y 0§ ARCH 224 e ¥ oh 5 T Mg 2R %P7 B &

- Hir LM T BRT L RESY 27 & ARCHO)HI5ES m & Bk » 7 & 7

ARCH % 2% &

#4-4 LRI IHEL ST RLEMOE TR T

L-B% Q(6) L-B% Q(12) ARCH(6) ARCH(12)

% 173.17%%* 253.75%* | 2.331812%* 1.743777
‘ (0.000) (0.000) (0.0199) (0.0815)
. 171.48%+* 234.309%%* | 2.623072%** | 2.242083**
- (0.000) (0.000) (0.0088) (0.0252)
. 250.36%** 408.99%** | 2.132374%* | 2.173699**
T (0.000) (0.000) (0.0332) (0.0300)
‘s 161.94% %+ 194.23%** | 1.721179%* 0.292440

(0.000) (0.000) (0.0855) (0.7700)
. 87.484%** 130.93%%* | 3.543343%** |  3.107287***
o (0.000) (0.000) (0.0004) (0.0019)
i 196.47%** 344.34%** | 2.416797** |  3.223362***

(0.000) (0.000) (0.0158) (0.0013)
‘e 300.04%** 487.04%** | 2.135520%* |  2.469480**

(0.000) (0.000) (0.0330) (0.0137)
L 232.78%** 270.10%** | 2.709928*** 0.864236
] (0.000) (0.000) (0.0068) (0.3877)
51 285.37%** 425.50%** | 2.995400%** |  2.614328***

(0.000) (0.000) (0.0028) (0.0091)
o 82.702%** 100.05%** | 2.383701** 2.041280*
a (0.000) (0.000) (0.0173) (0.0415)
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DPREFRp A BB EE PR L SRR RPAIIE G A A
e ihgr * ARMA 03] RAF B S4B chdd it o @ MR FEF| L 5 F R &R T2
Foh o — 4 ¥ GARCH #Al:2 79 &~ +7F > 2 GARCH(L1): & & 7 % & 3
Rt s AF 7 4% GARCH(LL) KA kit #51 » Tfieif - RS 0 P L dp

2_%.if ARMA-GARCH(1,1)#-7]

HAEALREL D ARMAEM_;j’ HEfoP B2 OREMA T e
_Pf ————
ARMA i3] ¢ ﬁ%ﬁ’i”‘f s A A ’53?& *@ BAcfedy & A~ Fo

% i ARMA 1] - S ARMA(0.0)7] ARMAQ2,2)% 4 ﬁw' ,Qﬁ AIC & ] -
'fff fb s B A I i Y L 3345@% * e
Cfof e

$4ci s P ik

ERu ’ﬁtﬁ’aiﬁf RMA(1,2)* » AIC » %] % -3.765300 ~ -3.930543 > 7

ARMA(L2): B 25 F % ~ 25 ~ 2p ek fofeil ARMAR2) L Bl 5 & & peid

ARMA(2,0) % B i ; #— feif ARMA@L) S b i% -
Ikl

”a /]

LHI

A A‘RMA B3] A2 g t& > 1295 Bollerslev and Kroner(1992)ﬁ!7{ GARCH(1,1)

Wy
A iﬁ@;:?éﬁﬁﬂ‘iﬂ%ﬁ'%g ST G ¥ rg]xgbm,},w—qll—r % ?E‘L s F R ARG 1

GARCH(1,1)#-% fpu;n o Fpt 287 504 GARCH(L,1)#-3) wﬁ%i R -
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U o T S }%‘ﬁriﬁ?ﬁ:m%cgzﬁsfgmml,l) Lhid o Ao i

ARMA(L,1)-GARCH(1,1) 5 # & ~ £ % i ARMA(2,0-GARCH(1,1) 5 % i ~ ¥ v
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%45 HFELP

feig ARMA 2 AIC &

¥k Fo- % &%
ARMA(0,1) -3.912742 -4.036504 -4.250788 -4.008782
ARMA(0,2) -3.911997 -4.035083 -4.250748 -4.010531
ARMAC(1,0) -3.915876 -4.039837 -4.254691 -4.012432
ARMA(1,1) -3.917418 -4.049265* -4.258487 -4.012514
ARMA(1,2) -3.915450 -4.044662 -4.261523 -4.011431
ARMA(2,2) -3.918830* -4.046171 -4.269922* -4.012678
ARMA(2,0) -3.916650 -4.038957 -4.254544 -4.015520*
ARMA(2,1) -3.914675 -4.041145 -4.263507 -4.013734
*% AIC &)
% 45(%) #% 27 fi ARMA cHAIC &
o 3 B e I
ARMA(0,1) -4.115640 -3.750414 -4.016212 -3.908451
ARMA(0,2) -4.113678 -3.749772 -4.015728 -3.910029
ARMA(1,0) -4.118601 -3.754532 -4.019665 -3.913872
ARMA(1,1) -4.120327 -3.756639 -4.017920 -3.924453
ARMA(1,2) -4.123463 -3.765300* -4.022069 -3.930543*
ARMA(2,2) -4,125481* -3.762961 -4.030829* -3.926995
ARMA(2,0) -4,116351 -3.753056 -4.018212 -3.914824
ARMA(2,1) -4,123472 -3.764882 -4.022858 -3.929876
*% AIC &)

WA 1§k 25 > A4 R E B ARMA(2,2)-GARCH(1,1) 4%

1 1—1
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h=a,+ae’,+ah_,  t=123,..1012
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R =a+b,-R,,+b-Al, +cR _+¢ +deg, (4-2)

& |Qt—1 - N(O’ ht)

h=a,+ae’ ok,  t=123,....1012

He s Rifsi- %O 7L 4ppsk
Ay, by, by dy 1 % B R
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#A] 3: £ 5% ARMA(2,0)-GARCH(1,1) #-3

R =a+b0-Rmt+b1-AIt+ZcR +é,

it i
i=1

&9, ~ N(O,h)

h=a,+ae’ +ah,  t=123,....1012
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R, % t ¥ s Bappe
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- 30 FHPoFHE I FEEE S RES 7 RL R
d £4-67 F I REX 27 305 B 2 F w15 ® 6 fe i GARCH(L,1) #-

Aend % o FARRIEE TS A Y EA G 0k(a ) B 7EL TP 0T
kvt AR N HFEYEET PRI Bl Rkt Ak A7
HEGFEEFRT BT FUEGRERT I RO PP 7 EE - R
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o AT RBGFERIRTORFTHUEPRIERT I ROV RFEF - R

BRent 3EfV s s Glichtig 28> l%E FRBET > L 3B X 7 REHEME BT o

FLET BT R (b)) T OLE T R O P 2D BR T ot
B #(A 5 5 0.0129320.011454~ 0.009359 ~ 0.010076 - 0.011783 ~ 0.011792 ~ 0.0189 ~
0.010997 ~ 0.011049 ~ 0.0103) > * M H5iE t & T 1% K BT LB F > & 7 7 F3RpY
#HLrFLE D 5)’1?%: FFPR I L e o dE T 2 0 F P FARPARR R FEE 2 F
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2 EL REE AP L f #(A ) % -0.001953 ~ -0.000761 - -0.003033 ~ -0.0000522
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BB o B (o +a,)d Ll AR R Bl i ¥ 5 48 % ehGARCHHCA] - GARCH(L,1)
WAl P (o +a,) R EE T RBIR D Bk B e 1 R (o +a,) S E B
BFEAPERE » d 2467 BB - B2 O PR L 4R L 5 45 4 12(0.998444) B
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FoOHEIRELIPEHELX LD

v

L 3p g § 4% 4 14(0.992245) ~ B o X o 7L L #F
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7L AR g fe 4 4 14(0.977936) ~ F ok K O 7L B 3R ok B0 45 14.(0.96309) ~ <
FTEE D FOLL AL F 4 12(0.960032) ~ F AL X O PR L AF L B
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% 46 30 xPH2FrHirfIFEH FES S REFM2Z ARMA-GARCH(L,1)#
A B E
Fk X- A &% ~ R
0.006021 0.005395 -0.002329 -0.006883 0.006363
¢ (0.000731***) | (0.000734***) |  (0.002009***) |  (0.000812***) |  (0.000632***)
5 0.012932 0.011454 0.009359 0.010076 0.011783
0 (0.000405***) | (0.000355***) |  (0.000292***) |  (0.000355***) |  (0.000339***)
5 -0.001953 -0.000761 -0.003033 -0.0000522 -0.006314
! (0.004957) (0.004819) (0.003057) (0.012435) (0.006644)
-0.337025 -0.137734 -0.325034 0.055388 -1.507740
a (0.184705%*) (0.309977) |  (0.075764***) (0.036565) |  (0.058898***)
-0.502120 -0.669969 0.044464 -0.870032
“ (0.266998*) (0.075235%**) (0.034458) |  (0.047774%**)
i 0.382475 0.055474 0.304103 1.552455
! (0.180223**) |  (0.313578***) |  (0.076833***) (0.049750%**)
P 0.543123 -0.691436 0.906649
2 (0.263162**) (0.075143***) (0.04444%**)
" 0.0000217 0.000000527 0.0000094 0.000143 0.0000178
0 (0.0000060***) | (0.000001***) | (0.0000028***) | (0.0000232***) |  (0.000006***)
0.092567 0.040763 0.097421 0.304623 0.090141
% (0.018201***) |  (0.008469***) |  (0.018576***) |  (0.047478***) |  (0.018116***)
" 0.870523 0.957681 0.880515 0.502498 0.869891
2 (0.023213***) | (0.008217***) |  (0.019878***) |  (0.056488***) | (0.025802***)
a +a, 0.96309 0.998444 0.977936 0.807121 0.960032
HL 18.43064 445.1207 31.06744 3.234748 16.99362
R
LB O) 8.6555 8.5828 3.7638 5.7264 9.7861
(0.124) (0.127) (0.152) (0.221) (0.134)
LB 0(12) 12.778 22.607 8.4187 9.1436 10.240
(0.120) (0.12) (0.394) (0.519) (0.249)
ARCH®) 0.049594 0.005082 0.016484 0.040824 0.044673
(0.1188) (0.8742) (0.032239) (0.2002) (0.1593)
ARCH(12) 0.020466 0.027831 0.012919 0.021125 0.026386
(0.5196) (0.38461) (0.031443) (0.5051) (0.4015)
- NN L T 1% R F oK L 7500k oK *4 7 10%% B oK ® .
Lo L HEELN hE G REE
Iz I ARABDETRSLN NELZPE -
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0 4-6(F) 302 H2F o wAIFHL FEL LALLM ARMA-GARCH(L,1)

A Bt E
# ¢ i A B i % i
0.005813 0.00548 -0.007489 -0.00595 -0.00843
¢ (0.000627***) | (0.000565***) | (0.00118***) | (0.000649***) |  (0.0017***)
5 0.011792 0.0189 0.010997 0.011049 0.0103
0 (0.000369***) | (0.000299***) | (0.000497***) | (0.000309***) | (0.00051***)
. -0.002573 -0.001684 -0.000259 -0.00009 -0.00244
! (0.004536) (0.003429) (0.008996) (0.005747) (0.0096)
-0.907428 -0.296882 -0.9597
a (0.029055) | (0.059246***) |  (0.02206**)
-0.83229
“ (0.05157%**)
4 -0.79186 0.35148 -0.83796
! (0.04564) | (0.04628***) |  (0.0427***)
i -0.087265 0.89123 -0.08604
2 (0.037166) | (0.03779***) |  (0.03577**)
0.00001 0.000008 0.000097 0.000012 0.00023
% (0.000004**) | (0.00000287***) | (0.000025***) | (0.000004***) | (0.00006***)
0.079556 0.165998 0.172716 0.13305 0.152921
% (0.0173921***) | (0.022565***) | (0.03461***) | (0.02233***) |  (0.0399***)
. 0.898806 0.826247 0.72230 0.84689 0.545325
2 (0.020749***) | (0.019706***) | (0.05052***) | (0.02323***) |  (0.1086***)
o +a, 0.978362 0.992245 0.895016 0.97994 0.698246
HL 31.68595 89.03366 6.249429 34.20595 1.929784
7 L IR
L-B O(6) 7.3472 8.5820 5.4834 10.557 3.9909
(0.290) (0.198) (0.14) (0.15) (0.262)
L-B Q(12) 11.279 22.782 10.875 19.737 7.3661
(0.505) (0.120) (0.284) (0.11) (0.599)
ARCH(6) 0.022985 0.023923 0.011386 0.014162 0.007022
(0.4684) (0.4459) (0.7147) (0.6572) (0.8216)
ARCH(12) 0.039074 0.024176 0.011331 0.032416 0.044124
(0.2187) (0.4378) (0.7158) (0.3096) (0.1611)
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0.00602 0.005367 -0.001348 -0.006868 0.006352
¢ (0.000731%**) |  (0.000734***) | (0.007505%**) |  (0.00081***) |  (0.0006***)
b 0.012933 0.011452 0.009304 0.010077 0.01178
0 (0.000405%*%) | (0.00036***) |  (0.00028***) |  (0.0004***) |  (0.00034***)
b -0.001648 -0.001084 -0.004289 -0.00098 -0.003734
: (0.004828) (0.0045) (0.00325%) (0.00664) (0.0045)
-0.336729 -0.148757 -0.322741 0.055745 -1.497684
a (0.185436%) | (0.30689**%) |  (0.0689***) (0.0365) | (0.0632%**)
-0.50167 -0.674745 0.044095 -0.861667
“ (0.267139%) (0.0689%**) (0.0345) | (0.0535%*¥)
J 0.382148 0.066455 0.299761 1.544268
L (0.181013**) (0.3105%*%) | (0.0701%*+) (0.0536%*+)
J 0.542315 0.695584 0.899249
2 (0.263486**) (0.06926%*%) (0.0497**)
o 0.0000216 0.0000004 0.0000128 0.000141 0.0000175
0 (0.000006***) |  (0.000001***) | (0.000003***) |  (0.00002***) |  (0.00001***)
0.092324 0.039714 0.12013 0.30358 0.087011
% (0.01817**%) | (0.00834***) |  (0.0214***) |  (0.04743**%) |  (0.01781%*¥)
o 0.870879 0.958842 0.850091 0.50559 0.873774
2 (0.02317**) (0.0081%*%) | (0.0219%**) |  (0.05669%*%) |  (0.02546%**)
a +a, 0.963203 0.998556 0.970221 0.80917 0.960785
HL 18.48832 479.6722 22.92806 3.27348 17.32668

7% A T80 4T

LB Q(G) 8.6818 8.3803 3.4368 5.7232 9.7212
(0.122) (0.136) (0.179) (0.221) (0.137)
L-B Q(12) 12.800 22.571 7.9707 9.1527 10.240
(0.119) (0.12) (0.436) (0.518) (0.249)
ARCH(G) 0.649768 0.005361 0.016162 0.039863 0.044584
(0.1175) (0.8673) (0.6154) (0.2111) (0.16)
ARCH(].Z) 0.020638 0.02891 0.010062 0.021103 0.032547
(0.5161) (0.3666) (0.7483) (0.5055) (0.3017)
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0.005812 0.005430 -0.007478 -0.05837 -0.008442
¢ (0.000628***) |  (0.000565***) |  (0.00119%**) (0.00065***) | (0.00051***)
5 0.011796 0.010887 0.011 0.011046 0.01029
0 (0.0004%**) (0.0003***) (0.0005%**) (0.00031***) |  (0.00051***)
5 -0.002128 -0.0059 -0.001238 -0.003975 -0.001399
! (0.0045) (0.0031*) (0.0066) (0.00415) (0.0075)
-0.907994 -0.30314 -0.959686
@ (0.0293) (0.0605***) | (0.02206***)
-0.837536
“ (0.0527***)
4 0.79206 0.353908 -0.838633
! (0.04574) (0.04796***) (0.0427%**)
J 0.087616 0.893142 -0.085464
2 (0.03713) (0.0392%**) (0.0358%**)
0.0000109 0.00000869 0.0000962 0.0000112 0.000235
% (0.000004***) | (0.000003***) |  (0.00003***) |  (0.000004***) [  (0.00007***)
0.077807 0.16689 0.17214 0.125173 0.154147
% (0.01714***) | (0.022859***) (0.0347***) | (0.021354***) (0.0402%**)
" 0.901194 0.825562 0.723557 0.856451 0.542916
2 (0.0205***) | (0.019831***) (0.0513%**) (0.0223***) | (0.10933***)
o +a, 0.979001 0.992452 0.895697 0.981624 0.697063
HL 32.66078 91.48489 6.29258 37.3726 1.920716
7 & 38 b
L-B O(6) 7.3614 9.2246 5.4848 10.797 3.9626
(0.289) (0.161) (0.140) (0.125) (0.266)
L-B Q(12) 11.204 24.206 10.949 20.064 7.3748
(0.512) (0.114) (0.279) (0.17) (0.598)
ARCH(6) 0.023447 0.022831 0.012060 0.013214 0.006388
(0.4595) (0.4666) (0.6986) (0.6791) (0.8375)
ARCH(12) 0.039438 0.023596 0.011243 0.033442 0.643558
(0.2145) (0.4486) (0.7179) (0.2951) (0.1665)
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¥k 0.96309 0.963357 0.963203
H— 0.998444 0.998609 0.998556
% 0.977936 0.970679 0.970221
&% 0.807121 0.813037 0.80917
R 0.960032 0.977617 0.960785
HE 0.978362 0.978309 0.979001
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