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Abstract:

A financial market is a diversified dynamical system with many constraints, and price movements

are modeled in terms of the micro properties of each transactions and the macro properties of

dynamical systems. These two properties must be bridged by the multiplicity. The model forcuses

on the size of tick and the number of transactions with the price movement compared with the

previous transctions and explains stochastic nature of short-term volatilities and persistently stable

long-term volatilities as a results of unique behaviour of heterogeneous market participants.

1 0Oo0oon

00 22mini 0000000000000 00O0O0O0
00o0000o0oD0obOoooOooooD s0000on
O00oo0ooooooooooooooooon
Oo0ooooooooooooooooooooon
O00oooo0ooooooooooooooooon
ooooooooooooooooooooooon
o00ooo0oooooooooooooooooo
oo0ooodoooOooooooooooooooo
oooooooooooooooooooooooo
o0o0o0o0oo0obO0obOobooobooooo 8oOon
O000oo0o0ooooooo (MM)OOOoOOooOo
goooooooooDDDODDODODODOODODODODOOO
ooo0o0o0ooooOOobOogoobOoboooon
o00ooo0ooooooooooooooooon
ooo%000000

oo0oooooooooDoDoooooooooog
Oo00oo0ooooooooooooooooon
o0oDo0oDoOOo0oooooooooooooog 2
00000000 (sum of squared price increments:
ssp) 00 0000000000000 0OO0O0O0OOOO
O00DoDoo00ooooooooooooooooon
O00o00oooooooooooooooooon
O000oo00ooooooDooooooooooon
ooooooo

O00ooo00ooooooDoooooooooog
0000ooooooooooooooooooooon
O00oo0oooooooooooooooooon
O00oooo0oooooooooooooooooo
Ooooo0ooooooooooooooooon
Oo0oooooooooooooooooooon

gbobooooooooooobooboboboooon
gboboooooooooooooboboboooon
oboboobobOoboboboboboboooon
sspi0 0 0000000000000 000000A0

2 Joooobogoooob

00 22mini0 0000 (0O0OO00O0)0000

N
S(N)=5(0)+ > x(n

0000000000000 z(n) = () S(n—1).
S0)o0000,Sn) 000 (n=1,--,N)O0OO
DDDDDDmDDDDDDDDDDDDmdDDD
00O0ooo0ooooo

¢(n) 0000000 00000 i0000000
00000000000000000000000¢0
ii=1,2,---,]000000000000000000

&,i=10-8 -1,

oobooooooo0 é0 4100000000 O-1
oooooo000bé,0o0o00000000:=0
gbogobobooboobooooooooooooooooo
0o000ddd+«#000000000000000OO
gboooooao

E:{é-]}:(_517"'7_§i7"'7_€17€17"'751'7"'75[)7

0000000000 z(n) € 20
00000000000000000000

=&, = (66 - 1)%,



goooooooo

U ={er}=(er, € ,er).

ooooogoo
NOOOOOOOOOOOOOOOoOOoOoOO (the
sum of squared price increment:sspi) O

N
E= Z x(n)?,

0000z(n)?0 ;0000000000000 z(n)? €
voooo

2.1 O0bOobouoobobooboboadgn
goooo

00000000 NODOOOODoOOoOOo:0b0oo0oo
goooodboboboboooooobobooo
O0000000000000 (occupancy problem)
goooooo

ggd

{NI}Z(Nh"',Ni,'-',NI),

00000000000ON; 00000000000
000000000ON; 0000000000000
00000000ON =Y/ ,NOoOoooooNOO
O0000000EDOOOOODOOOOOOOO0O
N, 0000

Ni efbei

N Z(,b)

000000 ?J00000Z({I,0) 000000000
000000000000 Y et0000000
yO0O0O0O00ODDOOOODOOe00D0000000ODO
ooo

0DO0o0DoOoDOooooooooDo N®ogoo
000000 E; 00000006 00000000
000000000000000 Ejj=1,---J00
O00000O00E; O

I)NUC)Ej\'(kL1 exp(—bEj;)

k —

O0000000000N()00000000000on
N® € (0,---,k,---,N)OODDOOOOO N® O
O0000E;00000000000b000000
gooooN®WOoOoooooooooooo.

N® ODOODODOODOOOODE; 00000000
goooooo

SIG-FIN-019

22 00b0OOo0ooooboboooboobodo
gbooboon

gbobooooooooooboobobobaoon
gboooooooooboooboobooobooonDn
gboboooboooooboooobooboboboooon
gbooooboooooogooboo

_ M; _ exp(-BEj)

P(E;, J.8) =57 = 2008 (1)

000000 [7J00000Z(J,68) = ), exp(—BE;)
0000A00000000000001/E=M/ED
0oooooo

3 Uuoon

obooboobo20160 1000 201v0 40000
o0 22mini 0000000000000 00O0O0O0O
goopooooooooooz??00opooooo

U1.00220000000000

oo go
201601 | 20160 300
201602 | 20160 300
201603 | 20160 600
201604 | 20160 600
201605 | 20160 600
201606 | 20160 900
201607 | 20160 900
201608 | 20160 900
201609 | 2016 0 1200
201610 | 2016 0 1200
201611 | 2016 0 1200
201612 | 20170 300
201701 | 20170 300
201702 | 20170 300
201703 | 20170 600
201704 | 20170 600
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201602 | 3,189,848 | 3,076,035 | 112,821 | 557,071
201603 | 1,408,362 | 1,362,491 | 45,115 | 228,067
201604 | 2,255,747 | 2,195,408 | 59,325 | 369,885
201605 | 1,575,588 | 1,539,075 | 35,576 | 245,469
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201704 | 3,806,572 | 3,748,768 | 23,908 | 215,889
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201601 320 1 0.54 0.99
201602 327 1 0.45 0.98
201603 326 42 0.59 0.88
201604 342 7 0.57 0.92
201605 283 27 0.56 0.86
201606 324 46 0.71 0.98
201607 322 44 0.48 0.77
201608 268 159 0.54 0.77
201609 223 177 0.75 0.91
201610 199 201 0.60 0.67
201611 302 98 0.55 0.67
201612 245 188 0.73 0.93
201701 284 83 0.65 0.92
201702 283 117 0.61 0.83
201703 210 230 0.53 0.66
201704 247 166 0.55 0.75
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