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2. o] 24 w3

WG Y3 (random walk)= 4] WFo g = AE5Z QA A3E Y= 574 7 (Pearson,
1905) 2.2 &of H3t Aol Ax 2 HFH 7= sttt EEoAs AU 71A] SoA YRR

E733 259 Hel2% (Brownian motion)& AW 3=t ARS-H T}
AF] IR YA 3] Tha 3714 B o] I AT}
Xt = pXt71 + €t (21)
Xi=ao0+ pXi—1+ e (2.2)
Xt =ao+art+ pXi—1 + € (2.3)

A (2.1)8 FHeo] 091 AR(1) B3, 4 (2.2)= oS54 (drlft)7]— EZA3= AR(1) E3oln 4]
(2.3)2 A g A (linear trend) 7} £A 3= AR(1) 2 ot} 4] (2.2)8}(2.3)9] B, 2AHAAAE (de-
terministic component)-& FA3|ofdl= g o] F71Eojof & Hut oz} (Fuller, 1976; Dickey 2}t
Fuller, 1981) aool 215} AA DS W/t 23922 2R3 A 2P 42 D= Aol 225
2] okth. webA], B =RolAs 4l (2.1)0)] st po] Wisle)] wet FEAA] Ao ofEA W=
A AR o) F Felet 4 gl AREA vl Folrry.

WAF] 271 (random walk hypothesis)o]TF A|A|Do] 7729 HFolu} ojH FHo| A g A

1 EPHog gt Moty F7 AP IS wER] ol S AR (effi-
cient market hypothesis)2] A goj e} x|l EE&HA A7 = 2*11\121-0] F&Ho™ x|
o) olg 7158 BE Hoh oju] 2ol Wgslol Q7] WEel] B 277 AA) FL viefel 2ol
oFRE GTE A4 BT MTE ARio] FAPIFE FAREE FA1E ol o] BAPsSThL i,
metA] £77F DY IE etk At (Malkiel, 1973). W1 E&XAZ7MES HAdske 9%

AL 74 #oEo] AZ PSR SA7 B BE FANTS A2 GeA ok 7

23t} (Fama$} French, 1988).

2.2. Tl A

t ARIAS) BEgke] X, 9 A7l gl AR(1) 23S Az}

Xt = Pthl + € (24)
A7 LA e Var(e) = 0?02 Ple, > 0) = P, < 0) = 1/27} BE5E FEHS|h
p = 1019 v B4EEFAA] AFHI7 Hn] D9 2E 7Rtk gt} ofuf, X, & t7h A-SE 24
o] AXA "t} AIALe] AHEEAE S MEEA FL HBLEERL S mEeA o E ddshe

-

284 o= Dickey 8t Fuller (1979) o8l AAE DFAA, Said2} Dickey (1984)7} A <t3h
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Ae H/AE hFst Fopoll A A= Ytk (Kim3} Jeong,

DFAAS H2AB24%F pe olgstel Bel2e] EACINE BUse W0z p3 -5AY

A 62 =LY (Xi - pXoo1)?olTh,
AR p =19 W), DFAREA L] FIREE }-27} 2ot

LWOIVEQ | o WO

n(p—1) =

I

f ( )dt ° <f01 W2 (t)de

ol71d W(t), t € [0,1]= &= 134 (standard Wiener process)©] 1L e ¥ 47 (convergence
in distribution)< ] vt}

A9 2x= G o' 5 e 227} omuz Dickey 9} Fuller (1979)& RojA#S 53 22
= AAsksth 2, @xpge] Siio] obd A9 AAE 22} AA| 227 W Aol g Hole &
AA o] YL (Schwert, 1987), TE 7|7} 2H1 p7} 19 717He A9 Fe AAHE 7HA AAo] 9

£ A
= Ao® %A Ak (Hamilton, 1994). o]} 22 T2 @A o] B3t AFE p =19 A=AA
‘6}-04 |p| <19 7(4/\1-/\]7;]]0ﬂ o 7—1143]._ Uxﬂoﬂ 3} o]]:].

a9, Zar|8lARYY By 2] RIS White (1958)014 21z 5 ek 4] (2.4)0lA
Xo=0, ¢ ~ iidN(0,0%) & wﬂ p> 1014 p3} t,9] Bxe et 2

n

p (p—p) 9 Cauchy, tp 4, N(0,1).

p?—1
aga A (24)9M Xo = ¢, e ~ id(0,0%) D o} p} ¢,2] EZE= Anderson (1959)9] 95 the-3}
2rhn geA o
pn . . 2 1
ﬁ(p p) = ylz tp = y\Zl( 5 2> /
A7A y&} 2

Z}'L n—Zt 1P —(n= Et Zn_pi 1p t6t+pX094 ‘;{_@-%}:O]D}‘
At po] - 7}t Phillips (1986)9] A= Atk 121}, White2} Anderson9]

AT po] Fghe Lofo} 6}1:; EAZo g AMRE 4§11 Phillips (1986)9] A9} g B =72
pell 5743 FehE 7HgstA ok Aol thelf theA dct.
2.3. 2334

B AA (sign test) < AT AR YRE HEARULS F23lo] Y25 (fy)ol thate] A3}
o AEF X 9 ARG 002 Apolol| thet Bowks o] gttt ol Re AR Ryt
x| tist /M B8R A o RS Ao R RovkE vty A7e AREAS F
o]7] Y8 HEEAAA o] AHRE 7= T} (Kim 5, 2014b). X 2ol thet 7Hd3} B3 AR SA %
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B= i](xt > 0).

t=1
7] A I(A)E A7} 9&E35E 1, ofJ® 00] F+& A4 (indicator function)o]t}t. AAEA
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=991 00 B39l RES wETH: 7P Sl 8L thest 2k,
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p=1A B, Si = 1 /e ©l HERE 59} Sp2 FHo] obdS HA & = Aok 2 7187
o BT oy = I(S; > 0) (t=2,3,---n— 1)t AF7H 3oA A2 53 4FE 1/2< w240
FERF7EH P(S > 0) = 1/20]th 281, p < 19 B9 7k FH o] HA il 53] p =0
A9E P(S: > 0) =1/3°] 82 & 5 At} (Kim 5, 2014a). p > 19 hP7HA St e ¢, 7F SH o
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Figure 3.1 Distribution of B : p =1 (left), p = 1.5 (right)

fFoleE a = 0.05914 p = 1, 1.01,---,1.100] th3t FZ 7% Z3= Table 3.13} 2} o]7]A
19l 3% 2FES vehH, UmA= A4l siddrt. felgEL 0.0500 7FA velbsk

r]r
:|o



796 Jeongcheol Ha - Jong Mun Jung

om BAel AR AN AL HAT 5 Yk F, LGl 5YA A%, prt 180k 230 AAY
e $E AR B FAA/AANRS 47 24T + YA Dk,

Table 3.1 Power of B : X; = pX¢_1 + €, € ~ 1idN(0,1)

P 1 1.01 1.02 1.03 1.04 1.05 1.06 1.07 1.08 1.09 1.10
Power 0.048 0.063 0.06 0.08 0.089 0.135 0.229 0.28 0.359 0.467 0.544

o

3.2.2. 2AFel ATl U A N

2ol § = —0.5 = 0.59 MA(L) 2L wE ), p =19 399 L5835 =
B Figure 3.28} 2t} Figure 3.1 (92)7} Blwdtd = —0.52 o= ALH AJH] 2413
0hg R3E 71 7hsdol EoBR 57 29 3 7HAe A7 A 2 Figure 3.2 (9%)
9] 2#) 27} Figure 3.1 (%) e}k H&o2 X¢HA Uck o8 Fal P(S: > 0) < 1/27} =& 2L
2 4538 5 9tk 0 = 059 Aols d5H AJFE ex13e] 2o RFE 71A JpsA o] Hoprm
Z S 7F & e VA= A7 A @AY Figure 3.2 (LEF)9] TZ 7} Figure 3.1 (F&)R
ot £502 XfAA drt. olF B3 P(S: >0) > 1/27} =& AL

theta=-0.5 theta=0.5
o o
N — N —
o o
Lo _— e
s s |
= = —
B o > o
] = @B =
D o D o
= [}
Lo Lo
S S
o o M
s | ,_I s J—I/ L
=3 =3
r T T T T T 1 r T T T T T 1
(o] 5 10 15 20 25 30 (o] 5 10 15 20 25 30
B B

Figure 3.2 Distribution of B under p =1: 6 = —0.5 (left), § = 0.5 (right)

2] 0 = ~0.5 EE 059 MA(1) 232 wE o, p = 1.5 3] RaAREAF 225 1
HEW Figure 3.3 2t} Figure 3.1 (£2%)9} vlashd 6 = —0.59 45+ A5A Al 2
of the REE 742 7bsAdo] EoARE §i7k 29 k& AL A9k AF BAEke] Figure 3.3 (2
£)9] 2#27} Figure 3.1 (£EF) Mk 508 §74 901} 7 93] 24 42 ¢ 5 U
AA3] #5o= A2 B27F yehdth 0 =059 B9l A58 A Lol 22 #EE 7t
A P Aol BB R S o) e AT 497 A% LA Figure 3.3 (22%)9] Tefxr}

Figure 3.1 (LEF)Ht} $502 X9HA ot
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Figure 3.3 Distribution of B under p = 1.5: 6 = —0.5 (left), 6 = 0.5 (right)

02} po] o7 gholl thall A3fsk A4 A3= Table 3.29F 2T} 671 59 A Aol a3 5
H AR R AAZAF ] B2/ HF502 FA4A dx A5 € 5 At wetA 2415
SUE A RIS 1202 44T A9 $5ERT A ekt 071 %) gkl Aol @
Aol Bl ASRT REAREAF o) RESL $202 NEHE A2 5 AT 2Ao] &
of Aol T gtol 245 WA Baksto] A4 o] ol T o) Al Apolt melA] wasol
AR Hol Ao woxle As &+ Aok T, W AR EANA {FFE Aol Akl &
I 59 Aol EAsHE AfolE AR 83 & AL AT £ AU

Table 3.2 Power of B : Xy = pXy—1 + €1, € = ug + Oug—1, ur ~ itdN(0,1)
P 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
-0.8 0.000 0.037 0.689 0.934 0.977 0.989 0.992 1.000 1.000 1.000 1.000
-0.5 0.003 0.163 0.751 0.946 0.983 0.994 1.000 1.000 1.000 1.000 1.000

-0.2 0.006 0.385 0.867 0.981 0.987  0.999 1.000 1.000 1.000  1.000 1.000
0.2 0.121  0.662 0.952 0.990 0.997  1.000 1.000 1.000 1.000 1.000  1.000
0.5 0.372 0.808 0.973 0.997 0.999 1.000 1.000 1.000 1.000 1.000  1.000
0.8 0.524  0.861 0.983  0.995 1.000 1.000 1.000 1.000 1.000 1.000  1.000

4. 3 &

T

2 =wollMe A9/ Al thE alet 3 W
=]

Heroz 250 2% ARATAIL AT DNAOE gol BRI gt BT WA
A N A7) obd ATA p = 1 (BRA2)Q A8 A p > 1 (FLAHARE)Q
Aol ) 712712 ol 8% REAAEAZ 42 A BoIAL F3 Fols) Btk AR(1) BY
AN ©xkgo] 5YA A9} L atge] MA()Y A9 ARE A2 4HFT BE 277309 w,
QLsHE F AelA BASE T A Aeld] 718719] REAHEA e 1000 WEAG o] L
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Abstract

In random walk hypothesis, we assume that current change of financial time series
is independent of past values. It is interpreted as an existency of a unit root in ARMA
models and many researches have been focused on whether p < 1 or not. If some
financial data are generated from an explosive autoregressive model, the chance of
a bubble economy increases. We have to find the symptoms of it in advance. Since
some well-known parameter estimators contain the parameter itself and other statistic
is constructed under a specific parameter structure assumption, those are difficut to
be adopted. In this paper we investigate a test for explosive autoregressive models
using slope signs. We found the properties of the slope sign test statistic under both

independent error and correlated error conditions, mainly by simulations.

Keywords: Correlated error, explosive AR model, sign test, unit root test.
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