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Abstract

In this paper, BDS statistic is apphed to test the nonlinearities in Talwan OTC stock prices. Empirical
evidences show that stock prices behave nonlinearly. Therefore, we use a nonlinear volatility-switching GARCH
model to describe the behavior of stock prices. We find that the change of stock price is heteroskedastic and the

conditional volatility is highly persistent. This indicates that current volatility can predict future volatility. Second,

there exist the asymmetry effect and the inversion of asymmetry effect of the conditional volatility. Third, The

_day-of -week effect exists in the conditional volatility of stock return. Furthermore, we use three alternative

specifications, linear, square root, and logarithim, for GARCH-M models to discuss the relationship between
return and risk. We find an insignificantly positive relation between conditional expected return and the three
alternative specifications .of volatility measures. The results show that we may study the other risk measures
which are used for consideration by investors.

Keywords: BDS; Volatility-Switching GARCH Model; Nonlinearity; OTC.
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HAEHETREAENGOFBEGLETAAR IR
EREFPOAITENBEEREFERANR LT A
etk Ak ERADEFFRD  ABERKR
BEAAMBFHRELURT  HAKFERT
BHEABATHERELRETFTHEREVARS
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Brock, Dechert, and Scheinkman (1987)% #
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Tsay (1986)3 Engle (1982)&4 7 i% = &Ry » Tsay &)
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ZaHT e
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EGH BT 0 ARG H R IR M
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Tong and Lim (1980) ¢4 P9 4% A £ & 8 &£ &
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0939 St ® AR > Bollerslev % A (1992)4% 48
i 200 & A ey x 0 AR T ARCH #3448 BA
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= =
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B 208MAEM) - RAF s RTAHRMENR
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2] GARCH(p,q)st48 4.4 ARCH(p# X - £k -
# Q0 aty B<l v Alie) MR AT
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v BETOMYEEGS 3ol +2a,B8,+ Bl <1
o B AR 4R RE AR B B 602(1- B - 20,8, -3al) R
# 00 B st GARCH 42 %! 4 35 4 4 4% B 38 R 35 82
ERARAMK  FAMBRMAFTHOFN -
Fok (DX T el Ehz ol BR O TERX
MEASERBREZ S —ERHEER . md
WMEHRMEE RS HREHMRE R
RN -BH GARCHEDN® S —EE2FE
RBREFNEGEERRETRA S -BTHO)
X Fe o H(DXF » ARGEHSEBETH
ATRUEHETHES RSN IR ATFTHT
FTEGBIHATERLHREHOTA AT
AR RS -

# & > GARCH(ARCH)# & & — 1B FR &) + 3
B R AR TRN R S B 6 R AR
S L MBE - g# Black (1976)A REFF R
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¥ 38 B89 BB Ak B B4k o A GARCH
A SHRAEH B ERA TG REIRR
BREFFFO RG> BHPEEREMERLF
WA NERBE  EREEFRLFGHRAA
9 > H ik GARCH AU FHERMBERGFER |
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tumras  ERYTHREAREEERY
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BA o #HRARRARRHEARERERERY

B 43, % #9143 3E Fornari and Mele (1997)4X i
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FEAMREAFESNBYORETHUTELER

ERiE Bk GARCH #7404 MAE IR 24T &

VABAER 8 Bl b gk GIR R &35 » B b A ST
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Ry BER) FRAE -

KU RERRER  FRETELSY
#9048 R A& 2 M E & B 4% - Engle, Lilien,
and Robins (1987)#% & GARCH-M # &, » 4§ 4k 4-F
B ke kg REF RN ERH
SR A Y — 1B R AT M - B AR RBR
802 M 60 BB 0+ AR Rk S e GARCH-
M A B 5 JE 5 357 R AR R ) SRR 09 BR R e

A4E3t GARCH # X w4 H 88 - AR
2 kW43 5 (MLE) B 4 Berndt, Hall, Hall, and
Hausman (1974)i% & i A& 1 M4 F 34 B RARAF
WEBGEFH - |

— « EHRBRRYSHET AN

REZEETREGOrEREERHARE D
AREMOS %# & » A##mME# 1995 5 11 A 1
B2 1999 & 3 A 25 H &4 B - AR A3t 949
18 -

BB EMHERRRE ARBO—BES
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Bo& 1 ABREN - EARMEYGEIREE
GRTHE - BEE  REARBERAE - H
£ 1OEREARMEE SUART  BixiERT
HEBEATNRE BHEATEIENEAR
ﬂT’%%ﬁ&wmﬁ&%&&wmﬁ%E%m
4 my ~ N(0,6/T) #2 m, ~ NG24/T) » ¥ T %k
FIEEORE A& SYREALET » 1 BA R
SR AR BB A RIS 018 & 109 BMFTRHF
AE . EFAERARBR T BBASTHERS
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21 RBAEINGHEHRLTHE

RS 949

FAR 5.41x10-4 Bkt 1.79x10-2
REGE 0.18x 5 1645 4,095
K-S1 0088 ADF2 ~17.10%*
Q(6)3 16,81 Q2(6) 54.79%*

xR SHRE KBTS | MR TE SUBRFALETHE

1.K-S %% Kolmogorov-Smirnov # R 4B £4 3B AE RN ELERBRET » S% EREH EHHE
& 0.06: 1% kis E44Es 0072

2ADF % 74 B &l # Dickey-Fullr ER B % £ E2H L) AFTLFER » AIFHHX
4r, =bo+b,t+bzr,-l+Zf=,Cx(Ar-),_x vu o kP DRF-mESEET t ARMAY  c HEBERR

Hyib, =0 st 2 ik H, b, <0 - £HEEBEE &5 V1 AR - & SHBE AT 808 RALA-

3420 :

3.Q(6)8: Q2(6)% T & %14 6 Moy Ljung-Box &t 28 » S B ERMATIARB AT F AT A A
We e SYME AR T B RAE S 12,59+ Ljung Box 3t E 3 H XA 1 ON) =TT +2)Y . (0} /T=J) »
£ p REE R ARRER T EBAR

%2 #MEAFZ A TH2 BDSHEMR

elo
m 0.5 075 1 125 15
2 703 9.48 9.7 1009 1047
3 13.51 1402 1435 1495 1516
4 2633 2613 2596 2282 21.98
5 66.19 10656 5194 4574 - 36.51
= JHEMSTE AR ' A SRR FALABE L TEFLEY

, £ X RERD A m BB HEER
AT R AT AT IR B TR AR R 4G ReORBRAGRE MELRTHEHER - R
B R | j& Hsieh and Le Baron (1988a,b)##k &4 £ 89 4
o RoAXEEAAA0S5H 1S BBBELS R
—) BDSHTE
(=) HE FREGEREE 23 5 kL3456 BDS &
EHTBDSHREHRB AN EHRAEREF/L BHER -
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SRERMAFIETHFBA G RETEML FA
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BWLIF RSB THREEATHGRREMK - 4
MARR - EAR A BAZ RIRE o A RE A 7
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BAMNEHAEB IR ESRMRRE -
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WE BRI A PR A L AR ERNS
—ERE 0 ARE A SR AR - KA A

Ljung-Box #:3t ¥ @ Atk K385 7 ST 5
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#F » Ljung-Box #E 4 & QN)ARMK G HE
%5 N s¢gFH 28 - RELHIHE Q6)=16.81 k#
SURR LT y2 =12.59 » EBRMAFF5HE
LR BTRHAI T ZRBMEARGR
% AR GAE T AR KR YR F
S AX - PR RS2 0EKME £
BREFFAEIARAMGE BEETERMAT
AU E B A B E) B4R Q6)=154.79 XA
5% BAFAREGFFERME > LESRBURE
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(Z) FHRIERE

B35 Brock (1986)% £ #h  § — B A %A
BAEE O ARG BRAMBEZEGRETR PR
TR AR e AL o oy AT @ AR AR 0 MR
R EABRMAANEAAFENGITE  BATR
ERMAT LA MM E > §AMRBA G R
WA RBE  ARBRESF - AXARE
BEAMHE > L&A Akaike (1973)% B
(Akaike,s information criterion, AIC)# Schwarz
(1978)# 8] (Schwarz,s criterion, SC)& #k & & & &
BE e B o Akaike & % AIC & $ L Schwert &
% SC HEAH & - '

AIC(k)=T-Ino? +2k (1n

SC(k)=T-lnc? +k-InT (12)

(AD(I2)ymXFey k- R aR@speis i T &4k
Agi ol R ARBMB A kR ) 8] o f AIC

=
1 SC # 8 3 B E R A4 AIC(K)s SC(K) & A 89
k 18- BREAELEA ARG A RTENES 1
B 0 4248 AIC(K)s2 SC(K) & Fls » 4wk 3 777 < #f
Feidl AR AFEZSURERT 44 ) 224
BDS # & {u,} ' EE R I & 4-# R 4 81 BDS
GHEREAEEER  ARREAMAILE
SEHMENR L o

(ID) ARCH ¥R ETHTRIEAST

BT AR HRE A5 75 B A — R R R
f2x 4g 5 TH AR ET - RO R
WA P ITE - WA E MM 0 R
whrah il &+ o 24 Engle(1982)A7#% 49 ARCH #
Mo REMBREEERABER - AXEREL
ARCH # & Z 47 » 4% Engle(1982)#9 LM # & #
X HRERMOBERRFTALA ARCHER » £
BA ARCH 4 R BB T SHitHEZEHT R
Mg mEAD W TR AT T Atkad
R* AKX ey H A% -

2 _ 2 2
El =Wy + WEL +. T W EL

(13)

% 31 AIC & SC & &4

Ak AIC & - SC1&
{ -1141.6346%  -1131.9280%
2 11390226  -1124.4659
3 -1136.0747  -1116.6700
4 -1134.7797 -1110.5290
5 11317818 -1102.6874
6 11203613 -1095.4252
7 11272314 . -1088.4559
9 11225173 -1074.0692
10 -1120.9371 -1067.6559
11 11182698  -1060.1576
12 -1115.0621 -1052.1211
13 1111.8582  -1044.0905
14 -1109.0326  -1036.4404
15 .1106.0882  -1028.6737
16 -1102.8936  -1020.6589
17 .1102.9558  -1015.9032
18 -1100.1165 ~1008.2480
19 .1098.0753  -1001.3931
20 - -1095.7995 -094.3058

* & & E

% 4 AR(MRBENM £/ 72 BDSHAEME

g/o
m 0.5 - 0.5 1 -1.25 1.5
2 929 9.82 9.04 987 993
3 12.91 1447 1426 1442 1538
4 47.12 31.05 27.15 2337 23
5 -6.13 8427 54.07 38.68 41.65

g {2 ARZ R FiEA ) HRANR
ERFHEF c AXBEW=w, =.=w, =08
BT RARLERT R =71.06 1 1%BFRET »

CRABWAELSHFFGIUES 1107 EBAA

ARCH #RME% - 1k & THRBFH LI
W EHEGEATARRANBE (FHFHEER
FEA R FEMM) » A& A Engle and Ng
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%5 ARCH s Rtk 8 R 8L R

W ETAR R F ik ARCH(1)1 SBT NSBT PSBT JT
A 77.06%* =342 5,68 2.84xx 49,71 %%

%A SYBR AR TR R T A SR AT RF
1ARCH % 7 Engle(1982)# Lagrange Multiplier # % 44 -F 7 {&

(1993) pr & Rty liE % 3% » AR RBRIEE
(sign bias test, SBT) * # ¢y fH 4w Rix £ (negative
size bias test, NSBT) « £ & M5 &# & (positive
size bias test, PSBT) gz 3t 4-# & (join test, JT) « JT
M EEE XS ¢

(14)

3 _ - - + -
& =, +C1‘S,:—| +C2S;-1£n<1 +C3S4-1£.-| +2z,

AW oo (F0123) ARERMMALE 2 &S

kL@ S, S AERSEH ¥
sign(e)=-1> RIS =1 Rz A& 0- A
&£ A4S 48R - SBT « NSBT g PSBT £ £ 45
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