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Delayed Random Walk Models
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—MRIEFLEDICBITA [EN] L [V A4AX] O O0ERITEHLIEIC &

WIEEZERL LTELZONEDY, 5L A HITBIT B FIREMNBHECIER Bé@.@?fb
RAIRERNC ROoNS L 912, TNODEREREBNIERTABIbHFET S, 2O
LOLEEPL B & [ VAX] 280 RITTIERN L2 HRIIEETHL L
XM, INLOERIIELRITEE L TEN NI BRI LIS EA T &
726 [FEN ] 122 Tld Delay Differential Equations % Vx5 & 9 25K R S )
[4]. [ 7 4 X] 2B TRBIZIEHETNZOIREDRRIBFAET 5, TNED 2D
DEF % FRICEUROMIEIE. L L, HEMIZBRS TV (2], Walker DF 5
HE TOBBHEERN, 55 1 EDEMLIEIO walker DFAEHEIC L o THRESL L 912
random walk (Delayed Random Walk) %W T Z 9 L7z RDOET) % feak 3 5 A3
BT e biz, =D ABOELFBEOET VTH Y [6]. b 9 —2id Self-exciting
loop ZFOMBHMMLET NV TH S [Tl S TIEEL LTHEFIEICD EDonT, &
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2. Delayed Random Walk Models

T ZTld 2 90 delayed random walk EFNVDEH T 5250 E—DEF VILE
MWHBFELEVE EZE—20RIAP>TEREL L) L THETNVTH S, Walker
DtICBIFAMEBEEY X(t) &T5. B X =0%[/4X] & [&Eh] OFELLR
WERDEZER L L, walker 13 1 BATRERIIC 1 BV AF v 72 & BT 5, Pt) 2H
Nt 1PV T walker FEDF IR o TAT v 7 ZHAHEL §5 L 2D delayed
random walk EF VI T ORTERTE 5,

Pt) = p (X(t—-1)>0)
= 05 (X(t—7)=0) (D)
= 1-p (X(t-71)<0)

T, riIBNERERL., BAZ [RE] RLBLADIZ, 0<p <05 DFED
AEERD, -

BOETNE—a b a DZHE [KER] £ T 5 delayed random walk TH b,
ZDEFNVIIABOERTUTDE I ICERTE S,

Pit) = p (X(t—171)>a)

=05 (X(t—7)=a)

= 1-p (0<X(t—-7)<a)

= 05 (X(t—7)=0) (2)

=p (0>X({t—7)>—a)

= 05 (X(t—-1)=—a)

= 1-p (X(t—-71)<—a)
CITh—ataDH% [REH] LT57:0D,.0<p<05DFEEELD, 1B

p=05ICBVTILERD 2200DFFVITEL S D random walk & 252 & IC
Qﬁé nf:‘l‘o

3. Statistical Behavior of the Model

CZTIIEERD 2 DDFF VD root mean square position, o, PHaTHI % k5 %
WEBEETEICE o THN S, K1 L2122 200FETF VDo DRI LR LT,
HUEETE T3 # N END parameter 1235V T 10000 @ walker % X =0 X YHFE L
T, ZORMBEL YL To2 Bl SINLOBRIRENTVRAL X HICELS
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[X| 1: Dynamics of o as we increase the delay for the single stable model. The value

of parameters are p = 0.25, and (a)7 = 0, (b)r =6, (c)r = 12, and (d)7 = 21.
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Xl 2: Dynamics of o as we increase the delay for the bistable model. The value of
parameters are p = 0.3, @ = 10, and (a)7 =0, (b)7 =5, (c)7 = 10, and (d)7 = 20.
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Rio D limiting value 7D ED & ) 2RI % o T2 DT, FERIAR 3
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X 3: Plot of o, as a function of delay for the single stable model. The solid lineis a
fitted line to the data. Parameter values are (a)p = 0.1, (b)p = 0.2, (c)p = 0.3, and
(dp=04. -
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4: Plot of o, as a function of delay for the bistable model. The solid lines are two
fitted lines to the data. Parameter values are a = 10, and (a)p = 0.1, (b)p = 0.2,
(c)p = 0.3, and (d)p = 0.4.
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—20 [RER] %D delayed random walk €7 )Viz A\BOELEIE (1] DIk
BICHMLE NI ET IV E LTHZBREINERT -5 L OEUNLREE[BH I LS
T&72[6)o BEMICHELFEOETVE LTRATFTHLOT, BEZDEFIV
DEMERA TS, EZOEFMIIOVTIE, HOERROES L H oMM
TIN5 D[BN] 2EFCHIREEX S ENTED, 200 [RER] OMEHHK
T AR OFEMEICHE R % & T T histogram ZHEE T 5 &, Z D histogram i3 p B &
CrDEZRET 5 2 & THEBOR S A HERBERICRIE T 5 peak 22 [T]o T
£ 2B B 7 T A ORRHIRE O F XM @ histogram ICHbNS [3,8], 2D
ETFWVEERT — Y OREIISHOBETH 5,

C CTIIRMER ZRE &£ Y @ delayed random walk €7 WVOEREEAT % 07205,
BEBEATRIZIZIC OV TIIr AN &V L XA T exact ZEURIZERETDH 5, TPFE
AL &) R T ERIIBERRPTH 5,
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