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Analyzing fluctuations in international financial assets - the key to leading investors
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Abstract

Due to the impact of the COVID-19 pandemic, international financial asset prices have
experienced significant volatility. This study explores the predictability of fluctuations in
16 financial assets, analyzing the volatility of international financial assets to guide
investors' decisions. Utilizing the ‘quantmod’ package in R, data on various assets' stocks
were obtained from Yahoo, including major international indices, various industry stocks,
minerals, and exchange rates, covering a total of 16 investment targets. The analysis was
conducted using daily and weekly return time series, with the daily data spanning from
January 1, 2019, to October 16, 2023, and the weekly data from June 1, 2022, to September
25, 2023. This study provides descriptive statistics for each asset, time series plots, and fits
the daily returns with various heteroskedastic models, including GARCH models, and
asymmetric GARCH models with three error assumptions. The tests provided include the
Ljung-Box, ARCH, and Engle-Ng joint tests. The diagnostic checking includes (i) the
Ljung-Box test to check for autocorrelation in time series data, (ii) the ARCH test to
examine data for volatility clustering, and (iii) the joint test to assess the asymmetry of
model volatility. When comparing the volatility of daily and weekly returns, TSLA is the
asset with higher volatility over the long term, yet it maintains a positive average return,
making it a high-risk investment. On the other hand, the volatility of USD to TWD is lower,
with a positive average return as well, marking it as a low-risk investment. In the short
term, TSLA also has the highest volatility but the highest average profit, making it a high-
risk, high-reward investment; Alibaba's volatility is also high, with some extreme values,
but it has the lowest average profit, classifying it as a high-risk, low-reward investment.
Over short and long investment periods, the Sharpe ratios for EUR to USD, YAMAHA,
and Alibaba are negative, indicating that these assets do not provide sufficient returns
relative to their risks.

Keyword : E-GARCH, GARCH, GJR-GARCH, GARCH-in mean model, International

financial assets, Leverage effect, Risk return rate, Sharpe-ratio.

B R EE ePaper(2023 )



SRS £ T A5 R T A AR e

P =
= e 4
I TR R, 6
2 ST B s 7
1. LJung-BoX TeSE.....coiiecie e 7
2. ARCH TEST...oiiiie e 8
B.GARCH BT i 9
4.GARCH-IN MeaN F-A] v, 10
5.GIR-GARCH A oo 10
B.E -GARCH ] .o 10
N Lo 1 I TR RPRTR 11
B T T e, 12
A~ FEFTH 13
By B R e, 19
C ~ Sharpe RaLiO .......ccceviiieiii e 23
D~ GARCH MOdEl .....cooiiiiii e 25
T s 32
............................................ 33

AR KEEA S ePaper(2023 )



T RE £ T A A S5 AT K - R b 6t

-~hE

HOARFTRMOL BT F I AR RWEAE S L RAFRE  HAfRS
ERT o IR EGRET 0 BRFIRATE LM EY R R T
AT ARD G IFRILCLAH S LOFPEIROT A APRY A FOTH
ammaﬁﬂ{%@15§m%m’nﬁﬁ~@;1@wﬁ$ﬁﬁﬂ’¢#*ﬁ%

%
=
[

gk Hp g °(11)El FYRITA4ENRL s UK E{ Fead AR

g FERRRLFT AR .

ERMTALT - LEE FHAFFEELE RYPFRR A T T
BAPHAE T b K B HP 3 AF - T #;\A"*‘ LY A FHRF
Einfe > B e 5 - AR ABF RG] LR ERT A DL o g gL
A'ﬁ (MRS =63 F %8 > #1 L § 2ca3k F K98 o Mandelbrot(1963) 4% 7] £ g
THEGFEARFEFEORE AR PRFCE YT EEFE L AR DET 0 @
g R IR E H o] bR PR o

d i F A G L # 3 § 1 > Box-Jenkins’s ARIMA #-%4] & 72 f# 13 & 4 g7 Heh
787 - Engle(1982) # ' ARCH(autoregressive conditional heteroscedastic)fic%] » i& B
HEA R 59 F o g @ B A B PR e r 2 SRR L T ih
%P fco ARCH_ e g i chil b P T2 0 F PR B HEL 2R
PERY B Slehk o f e SRS A LB AL G REF A 0 A ) B LYY
ot # o 5 16+ Bollerslev(1986) it - % # B 7 ARCH # % - # ¢

\_\;‘X\

I

GARCH(Generalized Autoregressive Conditional Heteroskedasticity) %] - GARCH i
A& ARCH g dll e » 7 i @ % B esnifas B if - R B0 L& Rd i foit (12
FEH PR B2 2 £ 2724 0 ARCH/GARCH #-3)saie 7 ¥ A kot és e
e EHNHRFTELER B FIE ERPIRIIBEAEIERLAE
i£ 7 GARCH #-4 enfiesf 22 % > i ¥ 7 & 217 ARCH effect i 2> 1 Fg 03] eh
% 2o ARCHeffect fp e & R R B PERF 1+ B p MM enm g T & g7 #¥

F- BF LA g o B R SR LFR E R SR HY G ok
#:42 > GARCH #03] 031 ~ i@ (8 Gdf i g s Fd o 5 L 35 7 B f o

o

4
B R EE ePaper(2023 )



PHTRE & T A M B3 AT o bl

TR AR R T R o

BERTAY > BRI A T M Fenk B R oo 2B HELE AR
AR e LS e P AR L A HR R B R R R bl
Christie(1982), French, Schwert, and Stambaugh (1987) % > #& tLe7 ARCH & GARCH
PO E o s A B R R LR s o i faIR % £d Black (1976) # R REfS AR
Nelson (1990) , Glosten, Jagannathan, and Runkle (1993) , and Chen and So (2006) % >
B Al chd SRS o 4 Lo AHEC SR Bt B R iRla 4 o blde:
Ol L3 ATl B T AR 0 Aok £ SR BRI G § A L 1 R
W AB R o m AR LR RARER > EA RABIER A S ER - T F
% 1% iF Engle and Ng (1993) joint test & & F+ & 2 F 7 &7 $#HfLE > o 21 { e F
PGTA G R F R R 37 5 B F B0 & SERILE 3 410 GARCH H-
3] » @ GJR-GARCH ~ E-GARCH ¥ p pA 33 # c02 $H4042 > K3 FERIE & 2§ o 3

L RARR A B R -

AEFARGRTHERREORT A ERFF L LBAERE B
ﬁfrﬂ?ﬁ?”*ﬁ ’s}: Flendp P 5 2022 # 6 2 1 p 322023 #9 % 25 ¢ B?‘}i
SHPRF S 2019 # 1% 1 p X 2023 # 10 % 16 p » hiEsib st 5 & B A ¥ ehgr
B W P AR T ARSI PRS- el ¥R R TR
P T ARTEAS  FERFTE BT IREI S 0 BLFTAGRBEER

o TSI A F N o

4

%

o

e

AEL LR FRERTE R (HRLET b T AR X £HES
FIRRTWE o O RBRTAHD FRB SRR - FRA KA b G H
BAcH TR ERKET FHEDTE o RFRBLITRDERE > RETF LT
b B FR CERRFEERAGRE DT ADEER L o

T

Cm

A2 % H4eT o % 2 & 4% GARCH ~ GJIRGARCH and E-GARCH #-3]{-#k

FEE e FZ@RTOTRNSEA AT 6L T A GETALNEAR

B RS TRP AP NF A e Fr SR ET - B EHREL L.

B REEA L ePaper(2023 4F)



PHTRE & T A M B3 AT o bl

TR 3R

AEF FAH K P R drquantmod E # 5 quantmod P~ Yahoo & F A % & iy
PR RS EET SARFTIEfR &S EFTHT IR B AT ol T R 0 E
BARGFUNTALERT -SRI RERFELTH AL ﬁ/rf‘ﬁ‘*ﬁa‘xﬁ
Tt F B BIRB ok G A o o ST E A M 2 INEA T 0 T E R
éﬁé%&%‘%éﬁ%$’#16%?%0@%%$§¥Wgﬁumﬁ&~ﬂﬁ
B RREE S dple EAARUEHPALESD LY T A RH L

ﬁ
\r:s

b

—\\2

N

%% ~TESLA ~ ® 42 i % l)v\ Lo &~ GOOGLE ~ AMAZON ~ COSTCO 4+
MICROSOFT » 4582 v £ A frEk ~ iR FEARSWmE RPN et B AN

- .

W F e = (InPe-InPe_1) 100> H @ P2 t R > S B2 cEW o BRZAHE

TN P s t—1H R R

B R EE ePaper(2023 )



PHTRE & T A M B3 AT o bl

BNy Sl

BAIELY R RELTAFP S O TR LT R KL PR RS
4L kB~ p R packages quantmod (Ryan and Ulrich 2023) {rfs fpesf % % S 7
#83] rugarch (Ghalanos 2023) - 5 7 B~{F yahoo finance ¥ &~ % % £ =5 FHL -
FAACREFTHE - ZFRFURDPEFTE-ZR R RDEFTR-EZRFF 100
dnlc s P SA - REERBE P ALERXT PRI EFRBLEE T
TESLA ~ ¥ s 42 it £ >3 T2 & ~ GOOGLE + AMAZON - COSTCO Ar
MICROSOFT & 7 & ek 4Rz p £ 744>  * R #0H ¥ e & “quantmod”

TREAFADEDE Mol Fed FA WL T RAEERF S 2022 £ 6 7 1
P12023# 97 25pp FoflAezzp A 5 20192 1% 1p %2023 & 10" 16 p >
RN LT AOGERI B EINERAGIR  BRFLOERRTLFTAP WL
TR ABEEM > w TG REEE TR F {1 Ljung-Box Test = ARCH
Test ¢ € > H|%rp P FEF LT F 2l BFHFE S FTHRLTF p 2N 2 TS
AT EEERT e R R R TS R AR & A (AR
Wt AR R skew t A fe)r 2 H R 5 d T 03] (GARCH ~
GJRGARCH and E-GARCH) -

1. Ljung-Box Test
Ljung-Box Test & - fatk o PF 7 A 7| Bcdhy 7 3 e p SN AP BE 3 2 02 o e
LEEFE Qi AW A Y Firbdk (lags) hp MM EFHF &
H| TR R SR e B o
Ljung-Box #& Z_E3K & :
Ho: py=py=-=p;=0.
H,: at least one p; # 0,i=1...k.

MR B LR AR EIEY F S EE 1A kPR GBID5 E 02 3 A
AApHM o HZBEREZI G - BFCSIFED M Gl S F > T Nl o

B R EE ePaper(2023 )



PHTRF £ T AR BT E SR b 4t

k A
Q(K)zn(n+2)znpi_2.
i=1
He niHil pios ¥ iFEF Pl ~chp ApB o
4odk 2t B B3 Q st § P-value - > 0.050 PIIES m & B 2 7R B 7| #k
P g AAPM o F 20 2 R IEE R A BR  BIpF 3 A Fap APk o ® Ljung-
Box Test ¥ Mg TFZF AT 5 p 240 > » 7 g THGREAT 7 FE AT -
AT HY QO)frQ*(5)t TP F L F 5 - 1 1 FEA A Ap# e p-value > B &
WHRFAAF LG pAWHE > #QPO)RIFMINT > LT b T N4
B crp-value » & B3R G T > 2 55 p A4l o

2. ARCH Test

FPF A f B AL E L EF ARG A PR BAAEEF RS B R
3 B o ffeif GARCH HA% ¢ A AR T FRIEF AHHER » :T‘*«EL"?%»'
4 %% ARCHeffect ¥ 5 F R e PFR 1+ 73 o p 2N 4pBE o

Engle (1982) # ! Lagrange multiplier (LM)* ki FH ¥R 82 F 5 p A 4p M
HHBMPLEZZHL L =1 — > D FLDT 3R RigTFTHELT 3 hdH

BB A T 3 e aE e Eﬁgﬁ
a’ = ag + a1 P+ Fapa,” e
BoYegnFA3 o p i ARCH #23] chry #ic o
e TR 5
Hy: ay=a, == a.

Hy: at least one a;# 0,i=1...t.

B R EE ePaper(2023 )

-



PHTRE & T A M B3 AT o bl

FEEBRAEER AT TR T AP - F 2> AESREBRK 0 BT 5 Ak

Feop A -

3.GARCH #-7

# Engle (1982) 2 # - Bollerslev(1986) # 1 7 GARCH 534 it 7 & cif
P2 v-PALEHENNFHhA L ERAET BRRF B & T 5 L
3 Bl R R RS L i & o GARCH 3] & ARCH &k #
Fher iR R R R B o TR 2R Boen B B @ R
A B i > L & KRR & g Haik B |4 o Bollerslev, Chou, and Kroner
(1992) 4 % » GARCH(1,1)i 43 f2 8 % 354 ehpd 33 T4 » &2 GARCH(1, 1) #7317
S
GARCH(1,)HcA] ¥ 11 4 7 %

Tt = U T A,
a; = 0:&, € ~i.1.d.D(0,1),

e 2 2
of =w+aa; g+ P10¢q,

h—\
EX
P
=
\\\ﬁr
1IN

30 R ko
0<a;,B1<1l,a,+B1 <L w >0,

SRR S ETEEEE SR VRS = ST R SR

10

B GARCH(L,D#-A® > iF i R R g 2 7|5 - Penif 2 R B fefodb LB E

Flot o dek m g 2 R Pl YL ERFFLRE c FREDFLIL S L 6

LERBPRIAS TR BPFOFEERERER S o MR I R B ER
;ﬁd g;;kﬁzﬁmﬂz g #

B R EE ePaper(2023 )



FHTRR AT AR B3 AR T F K b 4t

4.GARCH-in mean #-3|
BIFERBEEERE O WSS ERFRE AR EAL R &IFEF - GARCH-
inmean BB FIFEFRBO NPT Y KRHFTAFP I E LS 2 T OBl 7 o
BA AT
e = ¢o + P11e_q + 804 + ay,

B STALL R GiE i AB S BN LA N T T e BLE R o

5.GJR-GARCH #-3)

Glosten, Jaganathan, and Runkle (1993) # ! GIR-GARCH #c3] - & - &7 $H4Lh
GARCH #73] » p 03] @ * dpifdndicr B Lo AHGER L8 ¥7 kD
AP 42 % > GJR-GARCH(1,1) 3] R EiEI N AT

Te = U + Ay,
Ay = 04&, € t~i' i.d. D(O,l),
07 = w+ ayaf_y + B107_q + yI_107_4,

I = {1,if a1 <0
t=1 710, otherwise

R A e R aniE

OS(Xl,Bl<1, (X1+Y1>0,(L)>O, O(1+,31+05y1<1

6.E -GARCH #-3|

Nelson (1991) # 917 E-GARCH #:3] » E-GARCH #27| & * #8558 kaz = 7
EERR RO B e R E AR AL &R RHE ¥ AH ¥ L E-GARCH
B g fomEL R R R AL ) o REAREOR - LER

NF A€ R OIRZESM B E

10
B R EE ePaper(2023 )



FHTRR AT AR B3 AR T F K b 4t

E-GARCH(1, )% ch 4 fic iz 25 2 4o

Tt = Ue + Qg
a; = Gtst,eti. i.d~ D(O,l)

Inot = o + ayg_q +11le_1| + By In(of_y).

e ap L F IR S ac A kBeRIR 0 A or mEE S TIER ) ok

TURIE o B E

BEIIT D oy PRFEFLE om0 AAD e BEFE R
teng e .

7.Joint Test

b Lok A HEERE G FA R IRl 4 0 @A ARCH &
GARCH #-A4lsp 4f fise s 6 % $4L<0F & > 7 & Engle and Ng (1993) # 1 ¢h

joint test # & 7 & £ F 5 &% #4L1 > 4o % joint test B F A1 F ¥ & GIR-GARCH ¢
E-GARCH 7 #4£#c3] o # joint test & 3+

=\

X &
fe? = Po+ D18 o1 + BoS ™ r_afeq + B35 a1 + V¢,

S- — {1 § lf HUe—1 <0
t=1 = 0, otherwise ’

STee1=1=8"¢4,
Bl e T 5

HO: @1 :¢2 :"‘:O.

Hy: at least one @;# 0,i=1...k
ek JBE m BB 0 £ on TR E G 2 HA 0 F frif GIR-GARCH - E-GARCH #-

Ji!] °

11

B R EE ePaper(2023 )



FHTR' R F T AR B3 AR T F e
'~ AR
F 1 L AL A

gL e dud

EUR-USD Euro to USD Dollar exchange rate % ~ % % & % 5 F L o

USD-TWD USD Dollar to TWD exchange rate # £ # & ' % 5 T4 o

HG Copper # B4k % 1280 f 542 o

PL PLATINUM % ®v & § #8 p 742 -

FTSE EFHPF 10048 BICES L AT kot - | ORA P ek
B 8 -

N225 Pigdpdic d pAEARTRAA N DL 7S 25 T 225 AN
T PR T o

GDAXI 30 FARAEEFT > RARLEERAD G- BEER
ipdkc -

YAMCY YAMAHA p 2 LESF (B 2B LEBI I F) 225 80 24
ELLYAE G BT ST R DRRREAS

BABA PR P @a- REFFAER-

XOM Exxon Mobil Corporation %2 W3 . %25 » 2 2 2 & o

TSLA TESLA £ W&+ ehf# 8 2 SHBafE o o

CScC CamAE L P (AR ) o

GOOG GOOGLE > 38 =23t £ R4+ Log2 33 e R 24 3 » E A
FRRRERAE L RERRERIEF C ZREE SR -

AMZN AMAZON > = 2 R 2R TBRT I FALE > P oA 23d =
e RS F BT 2 -

COST COSTCO - 2T %=~ M2 @M% - A4 F 83 € R4 4"
B

MSFT MICROSOFT #ciic > i p 4% RSB HE 2 2 - S8 ~ W

2R ERLNT IR A& 5k o

12
B R EE ePaper(2023 )



FHTRZE £ T ARSI T F - KD ot

A~ FEH

EUR-USD Returns HG Returns

10

c, /ﬁ\-\fh‘ﬁb’ﬁl\/’y | Mlﬁ\j)\ﬁ\jy!\j.\m\.ﬁ!\A".’"-’“' : . \f% vﬂ \f ! V\V ’J\NA i ! B 2 IHV \

|||||||||||||||| L T L L— T P T
un 2022 Sep 2022 Dec2022 Mar 2022 Jun 2022 Sep 2022 Jun 2022 Sep 2022 Dec2022 Mar 2022 Jun 2022 Sep 2023

Retums
Retu

USD-TWD Returns PL Returns

Dﬁﬂfbgﬁx. i
TN

Retums
Retums

=
T T T T T T T T T T T ) T T T T T T T T T T T
un 2022 Sep 2022 Dec2022 Mar2022 Jun 2022 Sep 2022 Jun 2022 Sep 2022 Dec2022 Mar 2022 Jun 2023  Sep 2022
N = z
B 1 FAEEE AR
FTSE Re GDAXI Rt
-

Ret
2
L =L
=
JE—
———
]
ficona ——
—]
=t
=
P ™ =75
b
=
Ret
2 0
1
et
L]
- .
q-ﬂl\___.
g_ _‘._‘_,_,_,-0
y e
.
.
B .
g sl
- N :.
-t
]
o]
—~——]
=
—]
]
o
SO

. ff\ An I\ AA/\ fm } Lf‘ﬂh hr’*&f‘ IR
R eV TR VAR

W 2 TR AW

13
B REE A ePaper(2023 4F)



COST Returns

0l

A e 4

GOOG Returns

Hi R & 2 7

suinjay

Oct 2022 Feb 2023  Jun 2023

Jun 2022

Oct 2022 Feb 2023  Jun 2023

Jun 2022

Date
MSFT Returns

Date

AMZN Returns

suinjay

Oct 2022 Feb 2023  Jun 2023

Jun 2022

Oct 2022 Feb 2023  Jun 2023

Jun 2022

Date

Bl 3 FFHFEAEE

Date

14

KRB ePaper(2023 4F)



PR & BT AN G5 TR T F - W enh i

BABA Returns

Retumns
-0 0 20 3

-20

Retumns

TSLA Returns

IS -
-
- -
-
-
S - -
- &
— > 1 T - 4 E4
£ ; AN IY I
32 o fifla -. *Hey v ele p ’Jl’ "5‘ i J.
o - > o - o =
FEARIETE =i (77 ey
e - g I‘I -
. B > - - -
e _| -
. - 0. - -
>
| I B RN PR R R P TR I B I PR I B T |
Jun 2022 Oct 2022 Feb 2023 Jun 2023
Date
XOM Returns
2 -
o -
1 - . &
w — ‘> - -
<l \ o b2 o 1
g _ JealMeslseoazsll oy be oo AR e
= x:k W 1 - £2 | I
2 =y A Rk
v k! - -
5 - *
o _| - g * S
v
== :
| S B RN PR R R P TR I B I PR I B T |
Jun 2022 Oct 2022 Feb 2023 Jun 2023

s
2}

=
@

v}g__
)

Date

— >
> ° f\ 01.
— e ' - =3 * o
M\f\ s:f=d 00
. Jﬁo e plo) f II.I\ '“\.nll 1'.:’1 *s
e r’f l’” 1 HV w e ‘
®e 3 -
| o\j’o’o\ 2 g 1 L
- -
- >
T T T T T T T T T T T T T T T T
Jun 2022 Oct 2022 Feb 2023 Jun 2023
Date
CSCC Returns
> - >
= K o fosi Ik ew N A
* o 3§ ‘E * e J‘. 0’1 se
SRS IIN P RIE:
=13 AL g oo Ll
MR
’] - - < *le oo
- \
- D oo -> \l =
- -
}‘.L >
N -
>
T T T T T T T T T T T T T T T T
Jun 2022 Oct 2022 Feb 2023 Jun 2023
Date

Bl 4 FFHEPFEAEE
Bl 1FB 45 16 BRFTFRDERP DT A 7B -7 @R TSLA 5 - g2

TR 3 YAMCY % § & B o

F. 2 1 TR AT $134(2022/06/01 ~ 2023/09/25)

CRFE AF 2022 & S BB R B IRAIATE 0 2 ARG kR @ YAMCY

BRI 0 f_yahoo ATE T U IS AEAEERIRER Fima o AFRF A

EUR-USD  USD-TWD HG PL FTSE N225 GDAX YAMCY

Min -3.3731 -2.3541 -8.7989  -7.9620 -5.4774 -6.9237 -4.9494 -21.9257
Q(1) -0.6305 -0.3077 -2.8516  -2.9807 -1.2759 -1.0038 -1.2204 -2.9696
Med -0.0629 0.1567 -0.0563 0.3475 0.2014 0.4422 0.3564 -0.1944
Q@A) 0.5688 0.6923 2.0719 2.3516 1.4086 1.3986 1.5797 1.6098
Max 4.4395 1.6812 7.3714 8.0077 3.9929 4.7189 5.5280 7.2604
Mean -0.0105 0.1326 -0.2942  -0.1253 0.0292 0.2363 0.1076 -0.6026
Var 1.5515 0.6020 13.2294  14.6308 3.7078 5.2236 5.3457 17.9737
std 1.2456 0.7759 3.6372 3.8250 1.9256 2.2855 2.3121 4.2395

15

BERREEA RS

ePaper(2023 4£)



FHTRR AT AR B3 AR T F K b 4t
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Skewness 0.4922 -0.2827 0.1298 -0.7259 0.2441 -0.1332 -0.1773 0.5202
Excess
Kurtosis 0.0314 2.0032 0.3837 2.5606 -0.2838 0.0919 0.0231 0.3195
Q%) 0.2654 0.3365 0.2582 0.0489 0.0977 0.4262 0.01939 0.6245
Q™2(5) 0.0121 0.7863 0.5748 0.0041 0.5790 0.0051 0.0218 0.9420
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%02 AP R E R L 0 8219257 3] 28772 H ¢ A MR
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% XOM £ 3 #F ik T304 > 7 YAMCY T 38 it o b %= 5 o 1%
BLFRA07759~8.7481 > H ¢ TSLA iR X h % - Bgn NHEF F R '3
pleriged o A d s o @ USD-TWD e 28 2 & » o7 Bk de b Ap | o

Skewness P % 3R Tk A F i f Ak 0 B e R 4 -1.8402~0.5202 0 H ¢
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BP ozl TIRLRARSR o fpte > His T A o Skewness & f o B I E AR
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¢ PL ~ HG ~ FTSE » GDAXI ~ GOOG =7 Excess Kurtosis<Q § LA Y% - 1 T i
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. CSCC~COST iz & F & 1 P-value<0.05 4.3 i & B3K >
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FHTREERT AR S -SIAFHT F K i

B SIIR 8 5 16 B FHehp FALGPFRE A 7B - % 7R TSLA A 2 ki
B20G A AR AR PR ARBFF AR GRS o FIEFRE 22020 & 3 9 %

F
BRI EAEE AHA2020F 30 16p FRET R ARG E ’“f

P}

e

e @ % = ki g

Iy

FAPXAHEE - amLe? AXFRATEP L8173
’%¥4W%5%$ﬁ&ﬁﬁ&1%
Bioe o FRIBMEFEOTENES Gt o TR AEOEFL - o PLT T g
22022 & 3% 15p PR T = 2 X 1ERE )4
RO R ERA L v S pE g

3716 p7 737 30% e B o

% 3 P IRPY A I E (2019/1/1~2023/10/16)

EUR-USD USD-TWD HG PL FTSE N225 GDAXI YAMCY
Min -2.8144 -1.6722 -6.9285  -12.3469  -11.5117 -6.2736  -13.0549  -13.9594
Q(1) -0.268 -0.1713 -0.8256 -1.1723 -0.4551 -0.6105 -0.4967 -1.1666
Med -0.0011 0.0100 0.0235 0.0858 0.0712 0.0894 0.0824 0.0000
0]K)) 0.2581 0.2012 0.9669 1.1554 0.5406 0.7100 0.7047 1.1018
Max 1.8211 1.4210 7.1987 11.1762 8.6664 7.7314 10.4142 14.4488
Mean -0.0069 0.0040 0.0257 0.0056 0.0090 0.0413 0.0320 -0.0366
Var 0.21 0.1094 2.1728 4.0220 1.2923 1.5023 1.8292 4.3192
std 0.4582 0.3308 1.474 2.0055 1.1368 1.2257 1.3525 2.0783
Skewness -0.1292 -0.1751 -0.0947 -0.2714 -1.1478 0.0273 -0.7055 -0.2318
Excess
Kurtosis 2.0361 2.2804 1.6825 3.4178 14.9261 3.4305 13.1396 5.8339
Q) 0.6584 <0.001 0.6408 0.1056 0.392 0.0313 0.0720 0.0013
Q"2(5) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
ArchTest <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Joint effect
st 0.3266 0.1085 0.5111 0.2759 0.3793 0.7920 0.0504 0.8826
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BABA XOM TSLA CScCC GOOG AMZN COST MSFT
Min -14.3203 -13.0391 -23.6517  -8.7300 -11.7667  -15.1398  -13.2975  -15.9453
Q(1) -1.5312 -1.1145 -1.7736 -0.4938 -0.8699 -1.1016 -0.6267 -0.8537
Med -0.1144 0.0269 0.2002 0.0000 0.1072 0.0919 0.1587 0.1107
QQ3) 1.4152 1.1652 2.3332 0.4790 1.0935 1.1988 0.8196 1.1172
Max 31.3086 11.9442 18.1445 9.4086 9.9380 12.6949 9.4942 13.2929
Mean -0.0404 0.0378 0.2074 0.0004 0.0809 0.0434 0.0899 0.1018
Var 9.2642 4.8477 16.9740 1.6140 4.0335 4.9874 2.2565 3.7867
std 3.0437 2.2018 4.1200 1.2704 2.0084 2.2333 1.5021 1.9459
Skewness 0.9885 -0.1563 -0.2559 0.1000 -0.1389 -0.1197 -0.2514 -0.2591
Excess
Kurtosis 11.5294 4.4627 3.5656 7.0554 3.8336 4.2983 9.6514 7.3731
Q(5) 0.1716 0.0222 0.2581 0.0025 0.0199 0.4368 0.0075 <0.001
Q2(5) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
ArchTest <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Joint effect
0.4678 0.2231 0.6387 0.5504 0.4938 0.1375 0.5361 0.5488

test

FE Sy = (InP-InP_y) %100 > R ¢ P2 tH B > A B e > BRIAE
HTEY P s t—1H R R -

% 3P A EEdp g S > ZAR BT SRR RIORE Ap hE
BEMFTANNTIREE N EFERIE > FARET - JFI4 Lipk ks it
B3t o B A 3 VA p dRpYendicE 4 >0-23.6517~31.3086 2 B > H ¥ X @
BABA > @ &) & & TSLA > @ p 34 nT 5945 B ficiE 1 +7-0.0404~0.2074 2. F > &
® % 5 TSLA > @ ko] &5 BABA ° ¥ 15 9 TSLA thT 3o § > fe H it
Bou gk o AR R R SR o AR s ] 43T 0.3308~4.12 2 FF > H ¢ TSLA
B o AT RABERA TR S FRE S FFPOT A USD-TWD e
Bool o W B 0 AR SRR
Skewness #iciz /4 >+-1.11478~0.9885 z_ & » # ¥ BABA e#icie &~ > @ FTSE #k &
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Bl o ¥ bR 5 N225-BABA~CSCC#ciE i » REAFTHAFEY 2> TR
LB E D ARgE > @ F A Skewness 5 f 0 A N THEEY AL R B
Uy 748 % o Excess Kurtosis cfici® /i *t 1.6825~14.9261 2 fF » 23RenF A % 5 B 4%
W o

d Q(5)enicie ¥ 7> USD-TWD ~N225~YAMCY » XOM ~ CSCC~GOOG~COST~
MSFT iz~ £ F & chp-value<0.05 > FEG R B BX T HFATF AT P AH &
#Q*(5)% » #r} F A fhp-value $<0.05 EF mEBER > ATHF TG A
g o

Bk o G Tesla WEPE T H 6 TRl B nif Rl BT OE kg
g Teslade* > 275 TG > € Teslad vt > Vit LB "% ~ BIHEP D
TA O RF L FET AT A IF L P F 9 USD to Taiwan Dollar exchange rate i
Boboo] o BARTIHERFA HE S FEETAARF o Vb d 0 FTSE 3 ik

BEfrBE R VR RRZBEGT A o

C ~ Sharpe Ratio

Sharpe Ratio (& § +* 5 ) A% RFE W FT o S &R ‘G enfpih > RART
AR - H B b ' ATIE T e3F Y 5 o Sharpe Ratio & 3t FE > (N AIFYF B iE
R ER R F P E o RASE S MY AR R ' 0 ] > Sharpe Ratio 4% % 0 &
ZPF A TR E ACIEAF P 4 B o Sharpe Ratio & T A cdf i 5 ey I (7 VE 4R B
FREAERGHF)GE T AR R L
H o e

R—Rf
o

b

Sharpe Ratio =
#eo
RFAIFPF P L E o

Re# b 'efl5 » #2840
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i FR= B REFhipp s o
AP iRk L -

AL PFEFTIAER B REF S > o AP agppd s £ e p
SH o R BETIT GABTNT o A PR GHF R R

=)y

#. 4 Sharpe Ratio

Sharpe Ratio EUR-USD  USD-TWD HG PL FTSE N225 GDAXI YAMCY
FEH -0.0084 0.1709 -0.0809 -0.0328 0.0152 0.1034 0.0465  -0.1421
P -0.0151 0.0121 0.0174  0.0028 0.0079 0.0337 0.0237  -0.0176

BABA XOM TSLA CSCC GOOG AMZN COST MSFT
<l -0.0104 0.0611 0.0073  -0.0397 0.0392 0.0144 0.0772 0.0634
<l -0.0133 0.0172 0.0503  0.0003 0.0403 0.0194 0.0598 0.0523

2AET A RERFEN AR L Sl o F o T F A
A RETEAFEAR A FER R L FRF AT REAE
AR 0 e R A 4 hE R GIRPOEBK 00 KE 4 ¢ Vg AR FALY EUR-
USD ~ HG ~ PL ~ YAMCY ~ BABA - CSCC # Sharpe Ratio &_§ &1 & £ izt T 4 0
FHARRT &> HFA LEF LT o B8 AL > A Sharpe Ratio & 3 h
FALUSD-TWD e 4 2 @48 Taadpm i 0 > B LR0] > R4 L FALLS
B¢ OoNEDHFTERD T A - BREFHFTESE 7 ¢ EUR-USD~YAMCY »
BABA = i F & ¢ Sharpe Ratio - & ch> B e AF A T8 p Fa
SR RS AR E B T A kenx > B F L' F A 0 @ Sharpe Ratio B
BF A S COST 274 S 51 > P ilAzd ] ~ a2 £ 79 > ap TR &
B i R FE S o

24
B R EE ePaper(2023 )



FHTRR AT AR B3 AR T F K b 4t

D ~ GARCH model

% 5 GARCH #-3)feif

AR(p) MA(q) GARCH in mean GARCH GJR-GARCH E-GARCH st sk
EUR-USD * *
USD-TWD p=1 * *
HG X *
PL %k %
FTSE X * *
N225 * *
GDAXI p=1 g=1 k k %k
YAMCY p=1 * *
BABA * *
XOM % %k
TSLA X *
CSCC p=1 * *
GOOG * *
AMZN * *
COST * *
MSFT p=2 * *
Xz

st: 3% £ PRI student t & fe

sk: 34 PRI _skewnesst t 4 fie

fe ¥ 530

I~ GARCH(1,1)#4]:

Ty = U t ay,

at == GtEt,S t~i' i d.D(O,l),

2 _ 2 2
of = w+ ar_q + B10t_q,

 Figte~ARMA(p, @) » D(0,1)F 7 it Est A fie & sk A fle > & T A s e o7 fL
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257 @4
I ~ GJR-GARCH #-3]:
Te = Ue T Ay,
a; = 0:&,€ ~1.i.d. D(0,1),
07 = w+aai_; + B10f_ +yl_qafy,

{1, if a;_1<0
0, otherwise

M g ~ARMA(p, q) » D(0,1)F ¥ v E_st A fie gt sk A fie » & F A& s o 7 AL

Ie—y =

)

%59 @4 .

III ~ E-GARCH {4
Ty = U T ay,
at = GtSt,Eti. . d ~ t;’;,V’
Ino? = w + ayg,_4 + 11lge—1| + By In(c?_,),

W ~ARMA(p, q) » D(0,1)F 7 it E_st A e &% sk A fie » & F A& ey fo s fio T i

IV ~ GARCH in mean
Ty = ¢o + P11e_1 + 601 + ay,

FTSE ~ GDAXI # i 7 A& 3 feif GARCH in mean #-3%] °
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% 6 GARCH 3] : %¥cis +-

EUR-USD USD-TWD HG PL FTSE N225 GDAXI*  YAMCY
do -0.1867 -0.0924
o) -0.1829 -0.5234 -0.1101
¢
6, 0.4872
0.2240 0.1079
w 0.0015 0.0049 0.23 0.0206  0.0591 0.0863 0.0058 0.2864
oy 0.0448 0.1089 0.1084 0.0265  0.0116  0.0010 -0.1584 0.0654
B, 0.9482 0.8331 0.7864 0.9685  0.8241 0.8477 0.9709 0.8511
% 0.0412 0.2060  0.1925 0.0244
v* 0.1293
n 0.9669 0.8881 0.9848 09304  0.8638 09138 0.8372 0.9806
v 9.2294 6.6997 8.1656 7.5494 46882  10.5513 4.5557 5.4142
BABA XOM TSLA CSCC*  GOOG  AMZN COST MSFT*
$o 0.1121
o -0.1286 -0.0621
o -0.0600
01
w 0.1141 0.0561 0.1684 0.0122 0.0962  0.0219 0.0743 0.0400
oy 0.0180 0.0874 0.0578 0.0082 00184  0.0432 0.0335 -0.1037
B1 0.8665 0.9037 0.9385 0.9670 0.9038  0.9537 0.8858 0.9605
Y 0.0639 0.1341 0.1063
v* 3.7846 0.2045
M 1.0310 0.9128 0.8748 0.9149
v 4.4905 8.4389 4.0323 3.7815 42933 52356 5.0398 7.4583
=l

y: f=% GIR-GARCH fia] i€ * e3dic
y*:fie 8 E-GARCH #-3] & * enddi
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GDAXI* ~ CSCC* ~ MSFT*= & F A fic 8 E-GARCH 3] » * *#ra[{Eit
UHFOREE 'S
Vip d B

% 6 FAH#AIfeiE ¢ USD-TWD ~ GDAXI » YAMCY - CSCC ~ MSFT % ¥k
ARG G RF O RAF R Y UER S X R MAR G BFELATE
A E PEP G B R AR FA A £k%H #-USD-TWD-FTSE-N225+
YAMCY - BABA ~ GOOG ~ COST #feif GIR-GARCH #:3] » /& S8+ ¥ oq¥0 5
B A EL R T G o F LA ERA Y F RS B s D B b
FERBEDORE YL EFAFALE gRATHAF B IR
@ #3)F # $H41 o GDAXI ~ CSCC ~ MSFT % E-GARCH 3] » g 0353 F 3

T
vi

<ﬁ’%ﬁﬁ@@§%%@ﬁﬁ%@@+oacxtwmﬁw%;ﬁ’
%ﬁﬁﬁ@%%ﬂ@%@ﬁ%owé EUR-USD - PL » XOM ~ TSLA ~ AMZN &
I BF A o fof BT 1 £ feif [-GARCH hif 2 » e 2% o Jpe if -GARCH
v GJR-GARCH e % i 3 {3+ g w] v @A il 3 ¥ g feig I-GARCH -7 -
267 VMG AT ADRE A HFS0 RAFTHE bR ERE D
A% > ¢ BABA ehif i d ek o @ A d B A TR LM AR DI ATF T
Apd B0 RAFTHERF NG AP N25 hpd REF > £ 746 EIVRY
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BAlEE 0 RS SRl A RIIDFAY 2T USD-TWD 2 fr2 = @
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B 2 G OB R S E AR D% 2020 T30 g 30 A1 F
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