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p z z
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4.7 p0

( ) 4.7

QUICK
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[Chiarella 02,Chiarella 09]
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[Cont 01,LeBaron 06,Chen 12, 12b,Cristelli

14]

[Chen 12]

( )

( )

[Chen 12]

3

5.2.1

1 n

j = 1 j = 2, 3, 4, ...

5.2.2 j = n

j = 1 t 1

1 1

j 5.2.3 P t
o,j

1

( ) ( )
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5.2.2

(

) [Friedman 93,TSE 13] ΔP

( )

( ) ( ) ( )

tc

5.2.3

P t
o,j t

j ( )rte,j

rte,j =
1

w1,j + w2,j + uj

(
w1,j log

Pf

P t
+ w2,jr

t
h,j + ujε

t
j

)
(5.1)

wi,j j i

0 wi,max uj j 3

0 umax log

Pf P t t (

t = 0 P t = Pf ) εtj

t j 0 σε rth,j

t j rth,j = log (P t/P t−τj )

τj 1 τmax

5.1 1

( )

( )
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rte,j P t
e,j

P t
e,j = P t exp (rte,j) (5.2)

P t
o,j P t

e,j − Pd P t
e,j + Pd

Pd P t
e,j P t

o,j

P t
e,j > P t

o,j 1
P t
e,j < P t

o,j 1
(5.3)
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5.4 5.3.1

5.4

w2,max

w1,max [Yamada 09] n

(wi,j )

1

1

n

n = 1, 000, Pf = 10, 000, w1,max =

1, w2,max = 10, w3,max = 1, τmax = 10, 000, σε = 0.03, Pd = 1, 000, tc = 10, 000,ΔP =

1 5.3.1

5.3.1

5.2 t = 1, 000, 000

100 3

[Cont 01,LeBaron 06,Chen 12, 12b,Cristelli 14] 5.2 100

2

1

100

2.4 1 ∼ 100

2
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2.4 0.01 ∼ 0.2
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5.1

n 1, 000

w1,max 1

w2,max 10

umax 1

Pf 10, 000

τmax 10, 000

σε 0.03

tc 10, 000

Pd 1, 000

ΔP 1
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5.2 ( 5.3.1) 2
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5.4

5.3.1

5.3.1

Pf ΔP

ΔP/Pf 9

5.1 w1,j , w2,j , uj w1,j +w2,j +uj

w1,max, w2,max, umax 2

3 ujε
t
j umax

σε
*2 n,w2,max, σε, τmax, tc, Pd

6

5.3 n

2 100 ( ) ( )

5.3.1 n

2

n = 500 n

(wi,j )

1 1

n

n = 1, 000

5.4 w2,max

5.3

w2,max = 0, 0.1

w2,max = 1

w2,max = 100 2

*2 umax 2 σε 5.1
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w2,max = 10 w2,max = 1, 100

w2,max = 10

5.5 σε 5.3

σε 0.1

σε = 0.01 2

σε = 0.03, 0.06

σε = 0.03

5.6 τmax

5.3 τmax 20, 000

τmax

τmax = 10, 000

5.7 tc 5.3

tc 5, 000 tc

tc = 10, 000

5.8 Pd 5.3

Pd 20 2, 000

2 6

Pf = 10, 000 Pf = 15, 000 7 Pf = 7, 000

8

5.9

t = 400, 000 Pf = 15, 000

Pd 5.3 Pd

200

Pd = 1, 000
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5.3 n
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5.3.1
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5.4 w2,max
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5.3.1
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5.5 σε

2 100 ( ) ( )

5.3.1

σ ε

σ ε
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5.6 τmax

2 100 ( ) ( )

5.3.1

τ

τ
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5.7 tc

2 100 ( ) ( )

5.3.1
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5.8 Pd

2 100 ( ) ( )

5.3.1
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5.9 t = 400, 000 Pf = 15, 000

Pd 2

100 ( ) ( )
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[Chiarella 02,Chiarella 09] 6

3

6

7 8

6

9 10

[ 11]



113

6

6.1

3

[Chiarella 02,Chiarella 09]

“ ”

( [Izumi 96,Arthur

97,Lux 99, 11, 11a,Ohi 11, 13, 13,Nakada 13] )

[Bradford 90,Shiller

00,Shiller 02,Soros 03,Allen 06, 09]

[Frankel 90]

[ 11,Yamamoto 13]

5 ( )

( )



114 6

[McQueen 94,Chan 98]



6.2 115

6.2

5 “ ”

( [Izumi 96,Arthur 97,Lux 99, 11, 11a,Ohi 11, 13, 13,Nakada 13]

) *1

[Frankel 90, 11,Yamamoto

13]

5.1

rte,1,j = log(Pf/P
t)

rte,2,j = rth,j rte,i,j

rtl = log(P t/P t−tl)

wi,j ← wi,j + klr
t
lρ

t
j(wi,max − wi,j)

wi,j ← wi,j − klr
t
lρ

t
jwi,j

(6.1)

wi,j kl ρtj

0 1

rtl

m wi,j

0 wi,max

*1 [ 93]



116 6

6.3

5 ( )

( )

kl = 4,m = 0.01, tl = 10, 000 kl

kl 6.3.3

Pf = 10, 000 ( 1) Pf = 10, 000 t = 100, 000

Pf = 15, 000 ( )

[Shiller 00, Shiller 02, 09]

6.3.1

6.1 1

6.2 2

Pf

t = 100, 000 Pf = 15, 000

Pf = 15, 000

18, 000

Pf = 15, 000

14, 000

6.1

100 100

*2

2

*2 0 n xi(i = 1, , , n)

xi X S K K = 1/(nS4)×
∑n

i=1
(xi −X)4 − 3



6.3 117

. 100, 000

1

6.3.2

(Hi) [McQueen 94,Chan 98] Hi (1

1 ) i

5 100

40 Hi = 40%

i Hi

[McQueen 94,Chan 98]

(Hi)

i

Hi

Hi

Hi

6.3

Wi =

∑n
j=1 wi,j∑n

j=1(w1,j + w2,j + uj)
, (6.2)

i = 1 i = 2



118 6

[Frankel 90, 11,Yamamoto 13]

6.3.3

kl

6.4 2 kl = 0( ) kl = 1, 4, 10, 40, 100

kl = 40, 100

kl

6.2 kl = 0, 1, 4, 10, 40, 100 100

kl 10

6.3

kl kl = 4

kl = 4



6.3 119

9,800

9,850

9,900

9,950

10,000

10,050

10,100

 

 

 

6.1 1( )



120 6

8,000

10,000

12,000

14,000

16,000

18,000

20,000

 

 

 

6.2 2( )



6.3 121

6.1



122 6

80%
82%
84%
86%
88%
90%
92%
94%
96%
98%
100%

0%
1%
2%
3%
4%
5%
6%
7%
8%
9%

10%

 

  

6.3 2



6.3 123

0

5,000

10,000

15,000

20,000

25,000

0

10
0,

00
0

20
0,

00
0

30
0,

00
0

40
0,

00
0

50
0,

00
0

60
0,

00
0

70
0,

00
0

80
0,

00
0

90
0,

00
0

 

 

kl  

kl=0

kl=1

kl=4

kl=10

kl=40

kl=100

6.4 2 kl = 0( ) kl = 1, 4, 10, 40, 100



124 6

6.2 2 100



6.3 125

6.3 2 kl = 0, 1, 4



126 6

6.4

5 ( )

( )

[McQueen 94,Chan 98]

( )

( )



III





129

7

I

7.1

3

2 [TSE 13]

(

)

[ 12]

[ 03,LeBaron 06,Chen 12, 12b,Cristelli

14]



130 7 I

[Yagi 10, 11a]

[Yeh

10]

6

5 6



7.2 131

7.2

5 6

7.2.1

tpl

ΔPpl 2 t tpl P t−tpl

P t−tpl −ΔPpl P t−tpl +ΔPpl P t−tpl +ΔPpl

P t−tpl +ΔPpl P t−tpl −ΔPpl

P t−tpl −ΔPpl P t−tpl ±ΔPpl

0

1

0 P t

P t +ΔP



132 7 I

7.3

7.3.1

3

Pf = 10, 000 ( ) Pf =

10, 000 t = 100, 000 Pf = 7, 000 ( )

t = 1, 000, 000

tpl = 50, 000,ΔPpl = 1, 000

7.1

100 100

*1

6

(Hq) Hq (1

1 ) q ( )

( )

q Hq [McQueen 94,Chan

98,Mizuta 13f] ( ) (

) ( )

7.1 q

100 q Hq

*1 0 n xi(i = 1, , , n)

xi X S K K = 1/(nS4)×
∑n

i=1
(xi −X)4 − 3



7.3 133

Hq

Hq

7.3.2

7.1

10, 000

[Yagi

10, 11a] ( [Yagi 10, 11a]

)

5.1 1 Pf < P t

7.2

7, 000

[Bremer

91,Bremer 97,Benou 03, 12a,Mizuta 13f]



134 7 I

7.3.3

7.3 7.4

Wi =

∑n
j=1 wi,j∑n

j=1(w1,j + w2,j + uj)
, (7.1)

i = 1 i = 2

7.3

7.4

7.3.4

(7, 000)

7.4 *2

*2 7.2



7.3 135

6, 500

7.7

270 426

7.3.3

7.3.5

kl 7.3

kl kl

6.3.3 kl

7.3

kl = 100

kl



136 7 I

7.1



7.3 137

7.1 (=10,000)



138 7 I

7.2 (=10,000 7,000)



7.3 139

7.3



140 7 I

7.4



7.3 141

6,000

6,500

7,000

7,500

8,000

8,500

9,000

9,500

10,000

10,500

0

50
,0

00

10
0,

00
0

15
0,

00
0

20
0,

00
0

25
0,

00
0

 

 

 

 
 

 

7.5 6,500



142 7 I

7.2 6,500



7.3 143

6,000
6,500
7,000
7,500
8,000
8,500
9,000
9,500

10,000
10,500

0

10
0,

00
0

20
0,

00
0

30
0,

00
0

40
0,

00
0

50
0,

00
0

60
0,

00
0

70
0,

00
0

80
0,

00
0

90
0,

00
0

 

 

kl   

kl=0

kl=1

kl=4

kl=10

kl=40

kl=100

7.6 kl



144 7 I

7.4

ΔPpl, tpl

ΔPpl, tpl

7.3 ΔPpl, tpl

7, 000 (

) 7.4

1,000 1

tpl ΔPpl

600, 000 “—”

7.3 tpl ΔPpl

7.4 tpl ΔPpl

39, 000

3,000 39,000 1

v v = 3, 000/39, 000 � 0.077 7.3 7.4

ΔPpl

tpl
< v � 0.077 (7.2)

7.2

ΔPpl/tpl

Table

7.2

7.7 ΔPpl/tpl ΔPpl = 200, tpl = 5 ΔPpl = 2, 000, tpl = 50

ΔPpl = 20, 000, tpl = 500

7.3 7.4 7.2 ΔPpl/tpl



7.4 145

7.7 ΔPpl = 200, tpl = 5

(t = 500, 000)

ΔPpl/tpl ΔPpl tpl

7.5 ΔPpl, tpl 100

(t = 500, 000)

tpl tpl

Σtpl 7.2 ΔPpl/tpl < v

7.5 7.2

ΔPpl < Σtpl

7.2

ΔPpl > Σtpl (7.3)

ΔPpl tpl



146 7 I

7.3 ΔPpl, tpl

7, 000 (

)



7.4 147

7.4

1,000 1



148 7 I

Δ

7.7 ΔPpl/tpl ΔPpl = 200, tpl = 5 ΔPpl = 2, 000, tpl = 50

ΔPpl = 20, 000, tpl = 500



7.4 149

7.5 ΔPpl, tpl 100

(t = 500, 000)

Σtpl tpl

Σ



150 7 I

7.5

5 6

[

12]

7.2 7.3

ΔPpl/tpl

ΔPpl tpl



7.5 151

[ 12]

(σε )

v

3

2 [TSE 13]

( [ 09])

v

ΔPpl,1, tpl,1 ΔPpl,2, tpl,2

ΔPpl,1/tpl,1 < ΔPpl,2/tpl,2

1,000 1,500

tpl,1 = 300 ΔPpl,1 = 300 tpl,2 = 3

ΔPpl,2 = 30 ΔPpl,1/tpl,1 = 1 ΔPpl,2/tpl,2 = 10

7.3





153

8

II

8.1

2010 5

[CFTC 10]

[ 13]

( )

[ 12, 13b,Mizuta 13e]

2013 11

[ 13b]



154 8 II

[

03,LeBaron 06,Chen 12, 12b,Cristelli 14]

5 6



8.2 155

8.2

5 6

8.2.1

300, 000 tg pg

1

8.2.2

tpl

ΔPpl 2 t tpl P t−tpl

P t−tpl −ΔPpl P t−tpl +ΔPpl P t−tpl +ΔPpl

P t−tpl +ΔPpl P t−tpl −ΔPpl

P t−tpl −ΔPpl P t−tpl ±ΔPpl

0

P bb P bb +ΔP

1

(tut) (put)

(tut)

(put)



156 8 II

8.3

8.3.1

8.1 (tg = 30, 000, pg = 0.15)

100 3

8.1

100 *1 2

2

6

(Hq) Hq (1 1 )

q ( ) (

)

q Hq [McQueen 94,Chan 98,Mizuta

13f] (

) ( )

8.1 q

100 q Hq

Hq q

*1 0 n xi(i = 1, , , n)

xi X S K K = 1/(nS4)×
∑n

i=1
(xi −X)4 − 3



8.3 157

8.3.2

8.1 (tg = 30, 000, pg = 0.15)

*2 8.2

Wi =

∑n
j=1 wi,j∑n

j=1(w1,j + w2,j + uj)
, (8.1)

i = 1 i = 2

8.3 tg, pg 8.4

tg sg = tg × pg
*3 100

(sg = 3, 000, 4, 500 tg ) 2

sg sg

2 sg tg

tg sg

sg sg

tg pg

8.3.3

8.5 tg = 30, 000, pg = 0.15 ( tpl = 1, 000

ΔPpl = 200) 8.1

*2 [ 12a,Yagi 12b] [

12a,Yagi 12b]

*3 1 1

1



158 8 II

8.2 sg = tg × pg = 1, 500 ΔPpl/tpl = 0.015

tg, pg ΔPpl, tpl

100 sg

7 ΔPpl/tpl

tpl ≤ tg, (8.2)

8.3.4

8.6 tg = 30, 000, pg = 0.15

8.7 ( ,

tut = 50, 000) 9, 000

Pf = 10, 000 10%

9, 000

( 8.6)

[ 13b,Mizuta 13e]

( tut = 50, 000) ( 8.7)

8.3 9, 000

100

11, 000 8, 000

tg = 30, 000 tut

tut ∼ tg, (8.3)



8.3 159

8.1



160 8 II

8.1



8.3 161

8.2



162 8 II

8.3



8.3 163

8.4



164 8 II

8.5



8.3 165

8.2



166 8 II

8.6

9, 000



8.3 167

8.7

9, 000



168 8 II

8.3

9, 000



8.4 169

8.4

5 6

tg tut

[TSE 13] (3 ) ( 5 ) 2

1

“ ”

[ 13b]





171

9

I

9.1

IT

[

07, 09, 12, 13]

PTS

Proprietary Trading System

[ 12]

*1

[

12] 2000

[Bessembinder 03,Chakravarty 04]

[Chung 04]

*1 [ 12a]



172 9 I

[Zhao 06]

[ 03,LeBaron 06,Chen 12,

12b,Cristelli 14]

[Darley 07]

1

[ 11]

5

2

1 (2012 )



9.2 173

9.2

5

9.2.1

5 P t
o,j

P t
o,j P t

e,j Pσ Pσ

Pσ = 30 tc 1 tc = 20, 000

σε = 0.06 500

t = 10, 000, 000 5

9.2.2

1 2 2

WA,WB 2

A B

(SOR, Smart Order Routing)*2 [Adhami 10] *3

( ) A B ( )

A B

2

WA

WA =
TA

TA + TB
(9.1)

*2 [ 10,CS 13,GS 13]
*3 [Adhami 10]



174 9 I

A TA A tAB TB

B B WB WB = 1 −WA =

TB/(TA + TB) tAB WA



9.3 175

9.3

9.3.1

9.1 1

100

Pf t = 20, 000

1 ( ) 1

*4 1 (20,000 )

*5

1% 1 1

3

9.1 10 ( 10 )

*6 2

2

1%

2

10 0 1 1%

2

*4 1 1 ( ) = /(

+ ) = /( + ) [ 10]

*5 1

[ 12]
*6 0 n xi(i = 1, , , n)

xi X S K K = 1/(nS4)×
∑n

i=1
(xi −X)4 − 3



176 9 I

9.3.2

2 A

B tAB = 10, 000

9.1 A WA = 0.9

B ΔPB = 0.01% A ΔPA

ΔPA B

9.2 ΔPB = 0.0001% 1

ΔPB 100 1 ΔPA 100 1 B

1

9.3 ΔPA = 0.1% ΔPB = 0.01% tAB tAB

9.3.3

9.2 tAB ΔPA ΔPB 500

A WA 100

10% 80% 10% WA = 0.9

3

ΔPA ≤ ΔPB ( ) (9.2)

ΔPA < σt � 0.05% (2 ) (9.3)

ΔPA <
1

10
σt � 0.005% ( ) (9.4)

σt 1

1 0.05%

9.2 9.2 9.3 9.4

2 9.2 9.4

A



9.3 177

9.2 9.3

9.4 ΔPB

A 9.3 2

σt

σt 1/10

9.3 ΔPB = 0.0001% tAB 9.2

tAB A

9.4 tAB

σt 1/10

9.4 ΔPA 1 σt 500

A ( ) 100

ΔPB = 0.0001%

9.2 σt = σt ΔPA = 1/10σt, σt

ΔPA = σt σt � σt ΔPA σt

ΔPA = σt ΔPA σt

ΔPA ΔPA

ΔPA

ΔPA = 1/10σt

(ΔPA = 1/10σt σt) σt � σt

9.5 ΔPA σt ( 9.5 )

ΔPB ΔPA ΔPA B

B ΔPA

1/10σt ( 9.5 ) ΔPB ΔPA

B

(ΔPA = 1/10σt σt)



178 9 I

9.1



9.3 179

9.1 ΔPA A (ΔPB = 0.01%)



180 9 I

9.2 ΔPA A (ΔPB = 0.0001%)



9.3 181

9.3 tAB A (ΔPA =

0.1%,ΔPB = 0.01%)



182 9 I

9.2 ΔPA ΔPB 500 A



9.3 183

9.3 ΔPA tAB 500 A



184 9 I

σ

σ

σ

σ
 

σ
 

9.4 ΔPA 1 σt 500

A



9.3 185

 

A 
 

 

 
 

A  
→  

  

 

 
 B 

 
 

  

A 
 

 

A 
 

 

    < PA t�

1/10      > PA t�

9.5 1



186 9 I

9.4

9.4

2012 1

TOPIX500 *7

1

439

9.6 ΔP

10 σt
*8

PTS(Proprietary Trading System) ΔP ,σt

ΔP

σt 1

PTS

Bloomberg

JASDAQ PTS

PTS J-Market PTS X-Market PTS

PTS /( PTS

) *9 9.4

σt = σt ΔPA = σt

9.6 ΔP > σt ΔP σt

4 PTS ΔP

PTS ( ) ΔP PTS

ΔP > σt σt

*7 500

TOPIX Core 30 TOPIX Large 70 TOPIX Mid400
*8 10

1 2 2

2 1

1 2

10
*9 PTS PTS



9.4 187

σ

σ

σ
σ

9.6 PTS



188 9 I

9.5

5

2

A ΔPA 1

σt ( 9.5 ) B

ΔPB ΔPA ΔPA

B B ΔPA

1/10σt ( 9.5 ) ΔPB ΔPA

B

(ΔPA = 1/10σt σt)



189

10

II

10.1

[SEC 10, 13]

[Johnson 10]

[EC 10,Ye 12]

[Urrutia 13,Bowley 14] [Zhu 13]

[ 03,LeBaron 06,Chen 12, 12b,Cristelli 14] 9

1



190 10 II

[ 11]

[Mo 13]

9 5



10.2 191

10.2

5

10.2.1

9 5

P t
o,j P t

o,j P t
e,j Pσ

Pσ Pσ = 30

tc 1 tc = 20, 000 σε = 0.06

500 t = 10, 000, 000

5

10.2.2

( )

5

[Johnson 10]

tc

10.2.3

2

5



192 10 II

10.2.4

Pf

n na

1 da

1 sa

1

MI

MI =
1

nb

nb∑
j=1

pjb − Pf

Pf
(10.1)

nb

pjb

P t

Pf

MI = 0



10.3 193

10.3

9 9

10.3.1

10.1

dn 10 10

*1 dn

10.3.2

10.2

na/n

na/n

10.3.3

na/n = 1% 10.3

*1 0 n xi(i = 1, , , n)

xi X S K K = 1/(nS4)×
∑n

i=1
(xi −X)4 − 3



194 10 II

dn = 30% da

sa

da

10.4 da

dn 10.5

sa dn

da sa 60%, 90% dn = 90%

dn 70%

70%

10.4 da = 90%

10.3 da

10.3.4

ΔP Pf ΔP/Pf

ΔP = 0.1 0.001% 10.6

0.001%, 0.1%, 1% 1

dn

0.1% 0.001%

1%



10.3 195

1% dn

10.7 1% 3

dn = 30% da sa



196 10 II

10.1

dn



10.3 197

10.2 na/n



198 10 II

10.3 da

sa

dn = 30%



10.3 199

10.4

da dn



200 10 II

10.5

da dn



10.3 201

10.6 (0.001%, 0.1%, 1%) dn



202 10 II

10.7 1% da

sa

dn = 30%



10.4 203

10.4

9 5

70%

70%

10% [Urrutia 13,Bowley 14]





205

[Chiarella 02,Chiarella 09]



206

2

A ΔPA

1 σt B

ΔPB ΔPA ΔPA

B B

ΔPA 1/10σt ΔPB ΔPA

B

(

)

2013 3 7

[ 13b]



207

[ 13b,Mizuta 13e]

2013 11 5

[ 13a]

2013 3 26

[JPX 13]

[ 13c,Mizuta 13d]

2014 1 14

[ 13]





209

CREST

IT JPX



210

[Soros 03]

[Popper 63]

“ ” [Taleb 10] “

”

2008

6

20

2



211

26 8





213

[Adhami 10] Adhami, A. A.: A Multi Agent System for Real Time Adaptive Smart

Order Routing in Non-Displayed Financial Venues (Dark Pools), School of Infor-

matics University of Edinburgh (2010)

[Allen 90] Allen, H. and Taylor, M.: Charts, noise and fundamentals in the London

foreign exchange market, The Economic Journal, Vol. 100, No. 400, pp. 49–59

(1990)

[Allen 06] Allen, F., Morris, S., and Shin, H.: Beauty contests and iterated expec-

tations in asset markets, Review of Financial Studies, Vol. 19, No. 3, pp. 719–752

(2006)

[Arthur 91] Arthur, W., Durlauf, S., Lane, D., and Program, S. E.: Money and Fi-

nancial Markets, pp. 354–368, Blackwell, Cambridge (1991)

[Arthur 97] Arthur, W., Durlauf, S., Lane, D., and Program, S. E.: Asset pricing

under endogenous expectations in an articial stock market, The economy as an

evolving complex system II, pp. 15–44, Addison-Wesley Reading, MA (1997)

[Benou 03] Benou, G. and Richie, N.: The reversal of large stock price declines: The

case of large firms, Journal of Economics and Finance, Vol. 27, No. 1, pp. 19–38

(2003)

[Bessembinder 03] Bessembinder, H.: Trade execution costs and market quality after

decimalization, Journal of Financial and Quantitative Analysis, Vol. 38, No. 04,

pp. 747–777 (2003)

[Bollerslev 86] Bollerslev, T.: Generalized autoregressive conditional heteroskedastic-

ity, Journal of econometrics, Vol. 31, No. 3, pp. 307–327 (1986)

[Bowley 14] Bowley, A.: Agreement of MiFID II Reforms, http://www.itg.com/

marketing/ITG_Blotter_JP_Urrutia_MiFID_Review_20130607.pdf (2014)

[Bradford 90] Bradford, J., Shleifer, A., Summers, L., and Waldmann, R.: Positive

Feedback Investment Strategies and Destabilizing Rational Speculation, The Jour-



214

nal of Finance, Vol. 45, No. 2, pp. 379–395 (1990)

[Bremer 91] Bremer, M. and Sweeney, R.: The Reversal of Large Stock-Price De-

creases, Journal of Finance, Vol. 46, No. 2, pp. 747–754 (1991)

[Bremer 97] Bremer, M., Hiraki, T., and Sweeney, R.: Predictable patterns after

large stock price changes on the Tokyo Stock Exchange, Journal of Financial and

Quantitative Analysis, Vol. 32, No. 03, pp. 345–365 (1997)

[Brock 98] Brock, W. A. and Hommes, C. H.: Heterogeneous beliefs and routes to

chaos in a simple asset pricing model, Journal of Economic dynamics and Control,

Vol. 22, No. 8-9, pp. 1235–1274 (1998)

[Carhart 97] Carhart, M. M.: On persistence of mutual fund performance, Journal of

Finance, Vol. 52, No. 1, pp. 57–82 (1997)

[CFTC 10] Commodity Futures Trading Commission, and Securities Exchange Com-

mission,, : Findings Regarding the Market Events of May 6, 2010, Report of the

Staffs of the CFTC and SEC to the Joint Advisory Committee on Emerging Regu-

latory Issues. Retrieved May, Vol. 10, p. 2012 (2010)

[Chakravarty 04] Chakravarty, S., Wood, R. A., and Van Ness, R. A.: Decimals and

Liquidity: A Study of the NYSE, Journal of Financial Research, Vol. 27, No. 1,

pp. 75–94 (2004)

[Chan 98] Chan, K., McQueen, G., and Thorley, S.: Are there rational speculative

bubbles in Asian stock markets?, Pacific-Basin Finance Journal, Vol. 6, No. 1-2,

pp. 125–151 (1998)

[Chan 01] Chan, L. K., Lakonishok, J., and Sougiannis, T.: The stock market valu-

ation of research and development expenditures, The Journal of Finance, Vol. 56,

No. 6, pp. 2431–2456 (2001)

[Chen 12] Chen, S.-H., Chang, C.-L., and Du, Y.-R.: Agent-based economic models

and econometrics, Knowledge Engineering Review, Vol. 27, No. 2, pp. 187–219

(2012)

[Chiarella 02] Chiarella, C. and Iori, G.: A simulation analysis of the microstructure

of double auction markets, Quantitative Finance, Vol. 2, No. 5, pp. 346–353 (2002)

[Chiarella 09] Chiarella, C., Iori, G., and Perelló, J.: The impact of heterogeneous
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