International Journal of Hybrid Information Technology
Vol. 9, No.11 (2016), pp. 337- 352
http://dx.doi.org/10.14257/ijhit.2016.9.11.29

Research on Behavior of Capital Flight based on Evolutionary
Game Theory

Yi-rong Ying and Ying Ye

College of Economics, Shanghai University, Shanghai, 200444, China
2180378643@qq.com

Abstract

Through the establishment of the capital flight model of asymmetric evolutionary
game, this paper focuses on the study of game relationship among perpetrators,,
perpetrator assistants and government, and analyzes the evolutionary stabl %&@!s
under different conditions by three-dimensional figures. This paper also

compares features between the two parties’ model and the three del
connecting the two kinds of evolutionary games and providing a th SIS for a
better understanding of the mechanism of capital fllght |vat|on groups. The
result shows that by making use of expectation, govern a con ESS of capital
flight groups by adjusting relative benefits and pu‘e tin egulatlon modes.
It can also expand the strategy space that is in“av0r of capi control through the

adjustment. In the end, this paper will pro policy, s@estlons for the control of
capital flight according to the research finds bove.
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1. Introduction
Bounded rationality r@?ted gam Qprocess of learning and selection. Through
continuous learning a@f\m ating sthategy adjustment, game players will improve its own
interests and mak mal reach a dynamic equilibrium, so as to amend the
“entirely rat1 pothesm eanwhile, “Evolutionarily Stable Strategy” also
requires s br1u expel the invaders”, and the “variant players” will make
their decm turn t&dgmal strategy equilibrium through continuous learning and
adjustment [1]. The y under aforesaid equilibrium is called Evolutionarily Stable

Strategy (hereina rred to as ESS). Therefore, as a more rational research method,
Evolutionary as already had a lot of theory creation and practical applications in

the econagmic fietd [2-3]. On the perspective of theories, the model of evolutionary game
has exp from the non-symmetric game and symmetric game as finite, state
depend uasi-birth-and death processes[4], to the evolutionary game under three

ric parties [5]. The stability conditions and behaviors of dynamic in the game
evolutionary equilibrium can also find corresponding analysis conclusions [6-7].
Alough in recent years evolutionary game theory has made a lot of new attempts and
breakthroughs in economic applications, the applied researches in terms of capital flight
still remain in the framework of traditional game theory and only a few literatures have
introduced evolutionary game (limited in evolutionary game under two parties). However,
the evolutionary game parties in the real-life capital flight game consist of three parties or
more, and there is very few researches focus on this aspect. Secondly, a number of current
reports only cover the game theory discussion and the analysis of stable equilibrium for
two parties or three parties. There is no literature analyzes and compares features between
the two parties’ model and the three parties’ model, connecting two kinds of evolutionary
games. In addition, according to incomplete statistics, there are over $ 20 ftrillion
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international hot money. Most of emerging economies are facing the potential risks of
malignant capital flight. However, there are few of studies for capital flight based on
evolutionary game, especially from the aspect of government. Therefore, based on
“bounded rational” hypothesis and Replicated Dynamic method, this paper established an
evolutionary game model under three asymmetric parties, so as to analyze the capital
flight. This paper focuses on the evolutionary stable process among perpetrators,
perpetrator assistants and government under different conditions. And it also makes a
comparison between the two parties’ model and the three parties’ model, provides a
theoretic basis for a better understanding of the internal mechanism of capital flight and
motivation of all groups. Corresponding policy suggestions will be proposed on these
grounds.

2. A Model under Three Asymmetric Parties (2x2x2Games)

*

2.1. Notation and Definition of the Game
We assume that there are three groups in the game of capital flight; the etrator
vernment

group in the capital flight (X ), and perpetrator assist g%:m (Y

(Z). Based on the reality, government regulation is di%d two modes: the first one
is active regulation (with a higher cost). The seg@fithOge is S:Mulation (with a
lower cost). Below is a table (Table 1) of paramete $; definif;kxv
amet@finitions

Table 1. Main Indexes

Definition Parameter Defin% Parameter | Definition Parameter
, Per - ‘\‘J Cost under
Pe(r)p;;agtﬁ:rs A aénts’ s\\B active regulation c

incomes QA' inal, CD for capital flight
mcorgtt\‘ groups
A
The success @ The sa& Cost of active
rate of active . Q rate of passive Jij regulation for Cs
regulation \\ tion government
A J
Perpetrat Q’ Bgrpetrato’r
. ) assistants Cost of
cooperati 0 : 0, . Ce
. cooperative searching
incomes .
~ incomes
Active {\\ Passive
requlatiop v L, regulation Ly
punish punishment

\&Jvernment adopts active regulation mode, if perpetrators and perpetrator
s do not act in concert, their initial incomes are (A—C,B—-C ,-C; ) (the order

of Yhcomes space is ( X , Y, Z)). If perpetrators and perpetrator assistants act in concert,

then their incomes space turns into (A+(1-a)é —alL,-C, B+(1-a)6,—al,-C,
2pL, —C,). If perpetrators turn to perpetrator assistants but the perpetrator assistants
are unwilling to engage in capital flight, their incomes space is (A-C. -C, B-C,
—C, ).On the contrary, their incomes space is (A—C, B—C_. —C, —C; ). When there is

no capital flight, the incomes space is ( A—C, B—C, —C; ) .Similarly ,when the
government adopts passive supervision model, the income space of aforementioned four
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conditions is (A+(@1- )6 -pL, . B+1-5)6,—-pL,. 28L,), (A-C., B, 0),
(A, B-C.,0), (A, B, 0). Table 2 represents the incomes results under the eight
kinds of game strategies combinations.

Table 2. Three Parties’ Incomes under Eight Kinds of Game Strategies
Combinations

Mode

Strategy

Perpetrators’ incomes

Perpetrator assistants’ incomes

Government’s
incomes

Active
regulation

Acting
in

faYaYaYaYaVa d

A+(l-a)d —alL,-C

B+(1-a)6,-alL,—C

2al, —C,

Y not
acting
in
concert

A-C,-C

B-C

X not
acting
in

A-C

N <<

<
O

_CG

Both
not
acting

A-C

[T

_CG

Passive
regulation

Acting
in
cancert

A+(1- )6, -
+(1-p) ﬁA\O

2pLy

Y not
acting
in

é\‘m’% v

X not
acting
in

o

Bot

)

2.2. Replication

Suppose: th

concert” %X

Yy, government chooses to “active regulation” is Z, and to “passive
n”is 1—Z . Following WEI[5], we can get the expected incomes and the average

conce

c¢s and Evolutionary Stability

io of perpetrators choose to “act in concert” is X, and to “not act in
; perpetrator assistants choose to “act in concert” is y , and to “not act in

es of players in the evolutionary game under three asymmetric parties. Therefore, if
the”perpetrators choose to “act in concert”, their expected incomes and average group

incomes are

U X1and

Ux respectively, then:

Uy =yz[A+(1-a)6, —al,-Cl+yl-2)[A+1-p)6, - pL, |
+(1=-y)z(A-C. -C)+(1-y)A-2)(A-C;)
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Uy, =xyz[A+(1-a)f, —al, -C]+xy(l-2)[A+(1- B)6, - SL, ]
+x(1-y)z(A-C. -C)+x(1-y)A-2)(A-C.)+(1-x)yz(A-C) )
+(1-x)yQ-2)A+(1L-xX)1-y)z(A-O)+(1-x)1-y)1-2)A

If F(x)/dx <0, the stable state is provided with stability[8]. According to these

two important definitions, we can draw and prove the following conclusions.
Theorem 1 Perpetrators’ ESS in the capital flight game satisfy:

-(1- )6, L,-C C
(i) Whenz > yd- 56 + Bl e)+Ce Jif(f-a)f, —al, + gL, >0,
y(B-a)b —al, + pLy)
x =1 is the balance point, and “acting in concert” is ESS;
if(f—a)f, —al, + pL, <0, x=_0is the balance point, and “not acting in concert” is

ESS;

y(-@-p¢6 +pL, -C.)+C

(i) When z < L N F Eif(B-a)d, —al, + %
y(B-a)b, —alL, + pL,)
X =0 is the balance point, and “not acting in concert” |5§ %
if(f—a)d, —al, + pL, <0, x=L1is the balance p ‘actipg in‘¢oncert” is ESS.
Proof.

The repllcated dynamic equation of the ran@erpet@t(%‘actmg in concert” is
F(x)=—_x(Ux1 -U,) \

= x(L— ) {2[y(B- )6, - @S’ft ) Sv&s B, + AL, —C.)-C. )

Y(;&; B 6; L , then F(x) =0, which means all
Q)0 =«

levels are stable. In thi @no matte atio of perpetrators’ “acting in concert”
strategy X, an &tl ginco t” strategy X, , their strategies will not change over

@)

(@) When z =

time. As shown

Nz

Y

Figure 1. Perpetrators’ ESS Stable Process Diagram under the Condition of

o YELAG L =C)rCe (Curved Surfaces,)
Y(B-a)6, ~aL,+ L)
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y(-p)0 + Ly —Ce) +Ce
y(B-a)f —al, +pLy)

be two balance points of X .

(b) When z #

,letF(x) =0, thenx=0, x=1will

Take the derivative of F(x):

PO @20 {a1y(5- ) -l + ALY YA A6, + AL, ~C.)-C )

. . . F(x
Through the discussion of various parameters change, IetM <0, so as to analyze

the potential ESS: \/
(i) When z > yEA=5)0 + ply ~Ce) +Ce , we have the following ¢ %
y(B-a)b, —al, + L)

if (1) (B—a)b, —al, + L, >0, we have %
2Ly((B - ), —al, + pL)]- Y(—(l—ﬂ)e.@ F\§v’0 !
dF(x) dF (x)

when————=| <0, ——= >0, x:lohe balancghaint, and “acting in
SEXONPA

dx |, dx
concert” is ESS;

If 2) (8- )8, —al, + AL, &‘.@ha\/es&g
Ly(B-a)g —al, + QY( (1\—@1+ﬂLN —-C¢)-Ce <O0.

A

)

is the balance point, and “not acting in

>
concert” is ESS; :\\

+pL, -C.)+C
(i) Whe@ 1’ 'B 2 , we have the following conditions:
-al, + BL, )

if (1) (ﬂ—o@ . + AL, >0, we have
ZLy(B4a)t —aLl, + pL)I-y(-A-B)6, + BL, —-C)-C. <0,
@G| _, F
W@ dx |, >0, dx |
@rt” is ESS;
if (2) (B—a)6, —al,+pL, +C <0, we have

Z[y((B-a)b, —aLl, + pL)]-y(-(1- 56 + L, —C¢)-C. >0,

dF(9| _, dF(Y)
o dx

<0, x=0 is the balance point, and “not acting in

>0, so Xx=1 is the balance point, “acting in concert” is
x=0
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Perpetrators’ dynamic tendency and stability under different parameters are as shown in
Figure 2 and Figure 3.

7 N\ Z
1 1
V(B-a)6 —aL,+ L, >0)
> <{-}1- -
1 X V,(B-a)8 —aL, + BLy <0) 1 X
1 d
Y Y .

Figure 2. Perpetrators’ ESS Stable Process Diagram under the Con% f

7> y(=(-p)6, + pL, —C¢)+C¢ (V orv. )
Y(B-a)b—al,+pL,) 2

/\12 d}lQ \\>/
B

V4 ((,B—a)@—(ZL_4+,BL_\- <0)
-->

V.(F-a)8 —aL,+ fL; >0)

=)0, + ALy —C.) +Ce
(5=%)0, —alL, + BLy) (v, orv.)

Figure 3. Perpe;r&
N

Theore@rpetra
x(

(i) Whenz >

@mtants’ ESS in the capital flight game satisfy:
6, +pL, —-C.)+C.
-a)f, —al, + pLy)

e point, and “acting in concert” is ESS; if

y =1 is the bal
(B —aé A+ BL, <0, y=0 is the balance point, and “not acting in concert” is

ESSO
@When 7 < X(_(l_ﬂ)ez +ﬂLN _CF) +CF
X((B-a)b, —al, + pLy)
(B-a)8, —aL, + pL, >0,y =0 is the balance point, and “not acting in concert” is

Jif (f-a)8, —al, + pL, >0,

ESS; if (B—a)8, —alL, + pL, <0,y =1 s the balance point, and “acting in concert”

is ESS.
As shown in Figure 4,Figure 5 and Figure 6.
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Sz\l
1N

¥

N
>
X

Figure 4. Perpetrator Assistants’ ESS Stable Process Diagram under the

Condition of ,-Xc-A%+fL ~C)+C: (Curved Surfaces,)
X((B-a)0, —alL, + pLy)

Nz /4 \Q%fa)el _@p\. <0)

LS h
LY x ? ‘\O 2

> 1/ e

K (506, -aL, + L, >0)é

i S
Figure 5. Perpetrat ssistangi@smble Process Diagram under the
tion of ;NC8-A% +pL -C)+Ce (v Ory,)

M(B-a)0, —aL, + L)

*

@Q Nz
. QQ—QLA“L,BL.\&O) 1

N A P o
o 1 \/ X

K v(p-)6,—aL,+pL,<0)
Y

Figure 6. Perpetrator Assistants’ ESS Stable Process Diagram under the

Condition of ; XC&-A%+ L -C)+C (y Qry,)
X(B-a)0, —aL, + BLy)

Theorem 3 Government’s ESS in the capital flight game satisfy:
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(i) When y > Co ,if 2al, —2pL,, >0, z =1 is the balance point,
X(2alL,-2pL,)

and “active regulation” is ESS; If 2oL, —2L,, <0, z=0 is the balance point, and
“passive regulation” is ESS;
(if) When y < Co ,if2al, —2pL,, >0, z =0 is the balance point,
X(2al,-2pL,)
and “passive regulation” is ESS; if 2aL, —24L, <0, z =1is the balance point, and

“active regulation” is ESS.
As shown in Figure 7, Figure 8 and Figure 9.

/] \IZ \/
v &
1 § \»V

Figure 7. Government’s ESS Sta @es@ram under the Condition of

WL@& urveg’\ es,)
Q NZ

| V(zﬁgL >0)%\ |
\Q 7
ya )\ .

L 4

\

>
L

1 X 1 i
1
1

overnment’s ESS Stable Process Diagram under the Condition of
(v,0r v,)

Fig

Y
Y \{~ Y VoQeL,-2pL, <0)
®)
Q°

vz x(ZaL SCYT)
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Nz \ Z
; | |A ez, 252, <0
/] ; v
~ 1
1 -
1 X i &
Y
Yy VuQeaL,-2BL;>0) ¥

Figure 9. Government’s ESS Stable Process Diagramunder the Condition of

Cg
<@, Sz (Y OF Va) \/.

2.3. Analysis * 0

From the dynamic replication equation, when per \M do;\/ in concert”,

y<

1- )6, + pL,
we can see that z = ye(-p) P st \ycal plane S, . The
Y(B- )6, -al, +ﬁw
different space of the front and back side in al plane decide the strategy when

perpetrators reach to the balance. Cons'd@ p—a Hl\aLA + SL, ., which can be

taken as(l—a)6, —alL,)—(1- 4 L) s the difference of incomes of

perpetrators under two governme i n& efined as relative benefits). In the
)+C¢

, government’s percentage of

(B —a) ALy)
possibility for “active reguta on” is hi than the ratio of critical plane (defined as strict
regulatory space), 1 A+ SL, >0 (positive relative benefits), it shows
perpetrators’ @A come@ gher than those under passive regulation. As
perpetrator bett oice under that situation, whatever percentage of “acting in
concert” t t1a11y “acting in concert” is the only choice to be a ESS and
enables it to reach &e balance. If (8 —a)6, —al, + pL, <0 (negative relative

benefits), it sho
under passive

etrators’ incomes under active regulation are lower than those
ation. As perpetrators can get more incomes when government takes
, “not acting in concert” is the only ESS, and finally this group will

passive r@tlo

-A-p)6,+pL, -C.)+C
reach a@be balance. In the Figure 3, when z < yCl=p)6 + fly —Ce) +Ce ,

y(B-a)b, —al, + pLy)

ent’s percentage of possibility for “active regulation” is lower than the ratio of

critiCal plane (defined as loose regulatory space).If (f—«a)6, —al, +pL, >0, it
shows, perpetrators’ actual incomes are higher under active regulation than those under
passive regulation. Because perpetrators can get more incomes when government takes
active regulation, “not acting in concert” is the only ESS, and finally the group will reach

a stable balance; If (f—a)6, —alL, + fL, <0, it shows perpetrators’ incomes are
lower under active regulation than those under passive regulation. Because perpetrators

have no more optimal choices than “acting in concert”, it is the only ESS, and will enable
it to reach a stable balance in the end.
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Under the situation of (8 —a)6, —alL, + SL,, by moving S, through the change of
C: , so as to change the volume of the upper and lower space, reaching the aim of change

the strategy space. When (S —a)6 —al, + pL, >0, C_ goes up, the difficulty of
“acting in concert” also increases, and government will decrease the demand of regulation
accordingly. Thus a higher percentage of assistants is needed to enable the capital flight
groups to enter the strict regulatory space. In the Figure 2&3, S, goes up, V, decreases

and V, increases, so loose regulatory space is enlarged, which raises the possibility for

“not acting in concert”. When (S-a)f —al,+pL, <0, C. goes down the
difficulty of “acting in concert” decreases, government will improve the demand of
regulation accordingly. Thus a lower percentage of perpetrator assistants is needed to
enable the capital flight groups to enter the strict regulatory space. In the Figure, 2&3,,
S, goes down, V, increases and V, decreases, so strict regulatory space is enlar M

helps to increase the possibility of perpetrators entering in to “not acting 1n .

As we hope perpetrators/perpetrator assistants’ ESS to be,“not actin ert” and
considering the symmetry, we conclude that: (1) By maki
expectation to different policies, government can c
perpetrators/ perpetrator assistants enter into strj tory, spa overnment can
improve the intensity of punishment under active ion, orx ing the intensity of
punishment under passive regulation, so as to.make perpetratorsé perpetrator assistants’
relative benefits negative; When perpetra erpetm@sistams enter into loose
regulatory space, government can impflﬁr e intensity @f punishment under passive

regulation, or decreasing the intensit unishr der active regulation, so as to
make perpetrators/ perpetrator assistafts? latlvggc s positive. It then reaches the aim
tors/perpetrator assistants’ ESS “not

of government’s regulation, whic make

acting in concert”, and stay_stabl€ in a | period. (2) Enlarge the strategy space
effectively so as to strengthen the’stabiljt ected strategy. When the relative benefits
are positive, government enlarge regulation space by improving C_ ; When the
relative benefits negative, g%:rnment can enlarge strict regulation space by

decreasing C toin possibility of perpetrators/perpetrator assistants to
be “not act ncert”, e rease the possibility of “acting in concert”.

Itis exp hat go nt’s final ESS will be “passive regulation”, all three parties
do not have ad d|t|on We also concluded based on the expected and strategy space:

ors (/perpetrator assistants) enter into high risk space, the
ve the intensity of punishment under passive regulation, so as to
make relative p ment negative; when the perpetrators (/perpetrator assistants) fall into
low risk the government can improve the intensity of punishment under active
regulati as to make relative punishment positive. Then government can finally

e relative punishment is positive, the government can increase C , so as to shrink
igh risk space; when the relative punishment is negative, the government can
decrease C;, so as to shrink the low risk space. It will be helpful to increase the

possibility for the government to be “passive regulation” and decrease the possibility to be
“active regulation”.
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3. Two Simplified Models under Two Asymmetric Parties (2x2 Games)

The above-mentioned model under three asymmetric parties with respect to the capital
flight has provided theoretic basis for the behavioral process of individual group, but
cannot conduct evolutionary game analysis and quantitative analysis for the strategies
combinations among perpetrators, perpetrator assistants and government. Therefore, in
order to figure out the evolution of capital flight game, we convert the evolutionary games
under three asymmetric parties model to two evolutionary game models under two parties,
and then analyze the features of these three models as well as their differences.

3.1. Perpetrators and Government Model

We convert the model under three asymmetric parties to perpetrators and government
model. This evolutionary game model under two parties has combined the perpetrators
and perpetrator assistants into one group. From the perspective of corporate managw
it can be interpreted as perpetrators make perpetrator assistants mcorporatec?w,

[

company. Then it can get rid of the cost for searching Ce . Set both parti rative
incomes as?, perpetrators’ original incomes A as the oNgi mcom merger
Other parameters stay the same. Table 3 represent nﬁr/ S under the

combination of four kinds of game strategies. Q

Table 3. Incomes Results of Perpesto s and go\mment Model
Governmg
Acti ation #» | = Passive regulation
A+( %M A+(1-B)6-pL,,
L ALy
Non-executigns| @& A0
Theorem 4 E x@etratormxgovemment model satisfy:

(1) Wh e 3 —CG, and (f-a)d—-cal, + pL, >0, (0,0) is
the balanc D “non-

on” and “passive regulation” are ESS under this condition;
(2) When (1- 4

“passive regulatj

Execution

siojenadiad

v >alk, —C;, (L0)is the balance point, “execution” and
ESS under this condition;

(3) Wheq (1-2)0-C; >al, -C; > pL, (L1)is the balance point, “execution”
and “acts gulation” are ESS under this condition.

B :ulation, we can have the equilibrium results under different parameters as
the Table 4.
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Table 4. Local Stability Analysis for the Perpetrators and Government Model

No. Conditions Bpi:?r?tze
1 AL, > Q-5 >cal, -C, (0,0)
2 (1—ﬁ)9>ﬁLN >0£LA _CG (1’0)
> al, —Cs >(1-a)0-Cq None
4 | @-a)0-Ce >al, ~Co > Sly @D

We only consider the game within the range of positive saddle point
G __—a-po+pL,
alL, -pL, (B-a)f-cal,+pL,
equilibrium point may be lost). So firstaL, — L, > 0. As shown in the Fig

when AL, >(@1-p)0>al, -C, , and (B—a)f—al, + L, >0 Cﬁ trators’

) (if the saddle point is negative, then part of
0

incomes under passive regulation are negative and their relafivesinco sitive, so
they will not engage in capital flight, and government S | under jve regulation
are greater than the incomes under active regula - h S ti the” balance point

is(0,0) . “Non-execution” and “passive regulatlon W ondition. (2) With
the decrease intensity of the punishment under pa Ue regulati the increase of the

incomes of capital flight, when (1— ,B)9> >a|: , perpetrators’ incomes
under passive regulation is greater than f@lshme overnment s incomes under
passive regulation is greater than the i es un ve regulation. At this time, the

balance point is (1,0) , the per begi%e ngage in capital flight and the
government still gets into a paSsi gulatl “Execution” and “passive regulation” are
ESS under this condition. ( en (1— s >al, —Cg, government’s incomes

PL,, under passive reg nis an ited and variable parameter. Therefore, there

are mixed strate w\ |s tran it n area that we will not discuss in this paper. (4)
When (1—a)68 — al, L, . government’s intensity of punishment under

passive regule eache he owest point and perpetrators’ incomes under active
regulation ‘tlve ﬁv me, the balance point is (1,1) . The perpetrators will engage
in capital flight and ernment will get into an active regulation. “Execution” and
“active regulation? SS under this condition, which is a very inefficient social status.
Therefore, in t@/e four conditions, only one of these is consistent with our ultimate
expectation,  i.e perpetrators do not engage in capital flight, and the government’s
final ESS*uasswe regulation”. Both parties have no additional costs under passive
regulau@ feasible strategy is to increase the intensity of punishment under active
regu and enhance the success rate of passive regulation, so as to let perpetrators
mcomes under passive regulation, and meanwhile, government’s incomes under
e regulation is greater than the incomes under active regulation. This condition
requires government to provide an efficiently passive regulation, so as to let perpetrators
achieve their exclusive ESS, i.e. “non-execution”, keep a long-term equilibrium and
eventually restrain the capital flight.
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ZA ZA ZA
1 1 1
0 : ; 0 " ; i 1
X X X
(1) (2) (4)

Figure 10. Perpetrators and Government’s ESS Stable Process Di
under the Condition of (1), (2) and (4)

3.2. Perpetrators and Perpetrator Assistants Model \% %

We convert the model under three asymmetn parties to p%rgors and perpetrator
assistants model. As there is no government odel, we ined two regulation
modes into one. Then set the success rate o@la‘uona both parties’ punishment
as L, and other parameters stay the same. a cIassm\o dination evolutionary game

so the conclusion is provided directly . %
Theorem 5 ESS in perpetrators a mpIi@q | satisfy:
(1) When(1- )6, —aL > ’% a)f, —&sL >0, (0,0)and (1,1) is the balance
point, “acting in concert” ﬁd%tmg in 6@” as well as “not acting in concert” and
“not acting in concert” areboth ondition. See Figure 11;
(2) When—C_ < ( % % —C. <(l-a)8, —aL <0, only (0,0) is

the balance point,f% cting in cm%rt” and “not acting in concert” are ESS.
’0: 1 L_.
% v
: 0

Figure 11. Perpetrators and Perpetrator Assistants’ ESS Stable Process
Diagram under the Condition of @-a)g-aL>00-a)s,-aL >0
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E‘_Tl ¢
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3.3. Analysis and Example

In this section we will present comparisons and results of the two kinds of evolutionary
game, and illustrate with two examples. At first, we discussed the relationship of
perpetrators and government model, perpetrators and perpetrator assistants model and
model under three asymmetric parties(only 3 separate parts of it). With no perpetrator
assistants in the perpetrators and government model, compared with model under three
parties (see Figure 8, Figure 9 and Figure 10), the dynamic evolutionary tendency of
perpetrators and government is the same, so this model can be a form of extreme under
three parties’ model. It can almost explain the evolutionary conditions and process of the
model under three parties. However, lacking of some conditions, room for discussion is
limited. Therefore, adding the perpetrator assistants in the model is for the purpose of
expansion and integrity. Without government, the perpetrators and perpetrator assistants
model is not enough to explain evolutionary game. Compared with model undey three,
parties, the difference is evident. First of all, under three parties’ model, governme
two regulation modes, applying relative incomes and punishment to take cont the
final evolutionary process. Second, two regulatory spaces (strict regu@ loose
regulation) and two risk spaces (high risk /low risk) enrich the,game nally, in
terms of the final ESS, perpetrators and perpetrator assist)@ model three parties
have little influence on each other. While in the perpétrators anw ator assistants
model, both of them are dependent on each other Iuen%s% ther. The reasons

of such difference lie in: firstly, the function of p ators an etrator assistants in
the whole game is same. Adding or remox@nd of gr%m 1 not influence game’s
essence. But wiping off the part of gover plays wi ge the connotation of the
game. Secondly, the perpetrators (/perp N& ssistan@of odel under three parties are
discussed separately, influenced littl %perpe istants (/perpetrators). If taking
the intersection space of perpetrat perpetr sistants into consideration, it might
reflect deeper.

Through the perpetrators overnm
assistants model, we ana%the ESS

& del and the perpetrators and perpetrator

fferent conditions. With the background of
“not acting in concert sive regu ” and “not acting in concert”, “not acting in
concert”, we analy? @nﬂuen main factors by applying the MATLAB (R2014a)
software. Finall ]% get ntyresults which can be theoretical reference for
governmen thol capital flight.

Exampl

According to ﬁonditions in the model, the setting of each parameter is as
follows: o = 0. =08,0=05,L, =25, L, =05,x=0.5, z=0.5. As Figure 12
shows, the comparison of decreasing 20% of incomes and increasing 20% of
punis , It is found that when the punishment is increased, perpetrators’ evolutionary
e faster than that of the speed when incomes are decreased. So, according to the
rical simulation, when government uses the same policy intensity to control capital
flight, the effect of increasing punishment should be greater than the effect of decreasing
the incomes.
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standard
— — — 8 going down by 20%
osr L, going up by 20%
0.6 ]

U

Figure 12. The Influence of the Two Policies on Evolutionary S@E the

Perpetrators and Governmentwjl ;
Example 2 In the perpetrators and perpetrator as perpetrators

adopt

“not acting in concert”, the evolutionary sp malnl \Wenced by incomes,
punishment and cost of searching. So, we ma@bserve t@hange of parameters 91 L
andC According to the condltlons | model \parameter is set as follows:
a=03 60=05 L=06, Ce 5 . As Figure 13 shows, when
decrease incomes by 20% and punlsh y 20% as well as increase cost of
searching by 20%, it is d d tha evolutionary speed is the fastest when
punishment is increased. Next ion of raising the cost of searching. The
evolutionary speed whe lying th tegy of decreasing the incomes is the slowest.
So, according to the al simuatioff results, when government uses the same policy
intensity to contr aI fI| easmg the punishment may be the optimal choice.

Next is settin arrler to the cost of searching for both. The least favored
choice is e the gmecomes of perpetrators. The influence of three policies on
evolutiona d red rder.

1 —"
\1— T T T T T T T
standard

0. —:—:- L, going up by 20%

— — — 8 going down by 20%
......... Cg going up by 20%

Figure 13. The Influence of Three Policies on Evolutionary Speed in the
Perpetrators and Perpetrator Assistants Model
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3.4. Discussion and Summary

The result of Evolutionary Game under three parties shows that when the capital flight
groups are in regulatory space (strict space/loose space), government could adjust relative
benefits (decrease as negative/increase as positive), so that “not acting in concert” would
be ESS. Or through the modifying of ©- to increase the possibilities of
perpetrators/perpetrator assistants entering into “not acting in concert”. When the capital
flight groups are in risk space (high risk/low risk), government could adjust relative
punishment (decrease as negative/increase as positive), so that “passive regulation” would
be ESS. Or through modifying © to increase the possibilities of government entering into
“passive regulation”. Perpetrators and government model shows the perpetrators’ incomes
are negative under passive regulation, and their relative benefits is positive, “not acting in
concert” and “passive regulation” are ESS. Perpetrators and perpetrator assistants model
shows, as long as the punishment reached to the threshold value, incomes are zero. The,
ESS will be stable at “not acting in concert” and “not acting in concert”. As pumegigél
simulation results under the same policy intensity show, punishment po 'c&&the
greatest influence on the evolutionary speed of perpetrators who adopt @ ting in

concert”.
According to research conclusions, we move forwa?\ |ve th ing policy
capital flight.

suggestions: First, in the process of dynamic evolutig d togon

However, by making use of expectation, and adj atlv nishMent, it is possible
for government to take control of the ESS of cap light gr Since there are two
regulation modes, for the purpose to the capitali"fight grqups=giving up the current capital
flight plan, government can use “deceiviygﬁ re” to m%the relative punishment of
its regulation mode within a short tim at cap flight groups might not enter a

certain regulation mode or to wait x‘) gulation mode. The temporary
balance not only controls the capitalflight, b& gives participants more time and
CF

space to make proper adjus cond,* @ment can change conditions such as

and Co through various a 'nistrativg@& to enlarge its own strategy space which are
beneficial to, and at th time, enl g the strategy space which is not beneficial for
capital flight so as} ch the air&%controlling capital flight. Third, evolutionary speed

i 8%3 h the theoretical calculation and practices, we can

under different varlew
find the m@ tical and st effective policy to control the speed of capital flight

and decrea reactloe or capital flight.
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