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Abstract

In order to measure investors' risk appetite more accurately, from the focus on the investors” demand for the capital market, this
article deduces the utility level of investors in the capital market by the inverse of the investor demand (only when the demand
function satisfies integrablility, then it will be deduced the utility function inversely), and thus measure and identify the investors' risk
appetite. While based on this theory approach, the paper empirically analyses the risk allocation of China multi-layer capital market,
and the results show that: risk allocation of China multi-layer capital market system is non Pareto efficient, the risk allocation of each
market does not meet the structure of multi-layer capital market established, but these problems can be improved by adjusting the

market trading mechanisms.
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1 Introduction

By correctly understanding the investors' risk appetite in
the multi-layer capital market, it can be provided a strong
basis for accurately formulating the policy for multi-layer
capital market, formulated more targeted policy, security
policy role to achieve the desired effect. October 30, 2009
28 SME GEM official visit in China, which means China
multi-layer capital market system, has taken shape. The
multi-layer capital market is needed to establish by
reforming and developing capital market in China, because
the single capital market structure is caused by inefficient
capital markets, speculative prominent, regulatory costs
and other problems of the institutional reasons [1], only
through effectively operating the multi- layer capital
market system can reduce the high transaction costs due to
a single hierarchy lead, narrow the scope of the transaction
costs incurred [2]. The purpose of the establishment of
multi-layer capital market is not only to optimize the
allocation of resources, but also to optimize the allocation
of risk. Optimal allocation of resources refers to it provides
a direct financing platform for the different types of
companies which they can maximally overcome the
obstacles to credit constraints, the optimal allocation of risk
refers to it provides investment environment for the
investors with different characteristics of risk preferences
which consistent with their risk appetite, and launch of the
GEM adapts to the demand of risk lovers. That is to say,
the establishment of multi-layer capital market is not only
to improve the efficiency of resource allocation, but also to
improve risk allocation efficiency by establishing different
levels of market risk, namely the risk allocation should
achieve Pareto efficiency, the various risks fall on the risk
appetite of investors with such features [3]. Current
research focuses on the study of efficiency of resource
allocation, the study of risk allocation efficiency is
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relatively less, but this aspect of the research for the
development of the market is how important it is.
Therefore, the focus of this paper is allocation
efficiency of multi-market risk capital, combining the
purpose of multi-purpose capital market system estab-
lished, the paper aims to measure the allocation efficiency
of risk by identifying the investors’ risk appetite in the
market. Identification of investors’ risk appetite can be
attributed to its utility function for the study, while
investors’ utility function can be obtained by studying its
demand function, which is the integrable problems, and
the starting point of this study from the risk appetite is
not common. That is to say, based on the analysis of
investors’ market demand function, if the demand func-
tion satisfies the integrability, namely the demand func-
tion has a symmetrical, semi-negative definite substi-
tution matrix, then we can get the investors’ utility func-
tion which consistent with their demand function, and
identify the investors’ risk appetite, thereby determine
whether the investors’ performance in the market consis-
tent with the purpose of the establishment of multi-layer
capital market, namely whether it is Pareto efficient.
Visibly, the establishment of investors’ demand func-
tion for the market does not like the conventionally establi-
shed model, namely under the given investors’ utility
function achieving the maximum utility for solving the
utility function. Since the time of establishment of multi-
layer capital market system is short, not mature enough, so
to some extent, the current capital market is a speculative
market [4]. When making investments, its purpose is not to
become a corporate shareholder, with part of its title, but
trying to take advantage of price movements to get the
profits arising from bid-ask spread, when making
investment decisions, investors don’t consider there is any
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essential difference among the listed companies, but un-
steadily they see them as symbol or code, they randomly
select these symbol or code according to their own
subjective and objective constraints. Therefore, according
to investors’ performance in the market, we construct the
expected demand function of random variables. If this
function is able to satisfy the integrability, we can get the
investors’ utility function. Utility function is an important
economic analytical tool, which is real, and can be proved
by various methods [5][6]. At the same time, it is also been
widely used in the financial field[7]: used the utility
function to improve Markowitz mean — variance portfolio
model, resulting in asset allocation to meet the different
investors’ risk preferences[8]; also based on investors’
appetite for risk and return, established investors’ utility
function, and thus used the utility function in the insurance
industry[7]; certainly, also built the utility function by
direct to measure the investors’ risk attitude[9]. It can be
seen, in the use of the utility function to solve problems,
these analysis carried out under the prerequisite condition
of known investors’ risk appetite, but this article is based
on the premise of investors’ risk appetite unknown, by the
utility function to identify investors’ risk appetite ;
although the article also build utility function, the utility
function is constructed based on the investors’ real need
performance in the multi-layer capital market in this paper,
rather than built directly.

Construct the investors’ risk appetite measurement
model in accordance with their utility unction in this
article. In this regard, the paper does not use the standard
deviation o or variance o® proposed by Markowitz
(1952) and g coefficient method proposed by William

oV,
Sharpe f = —;
Owm
market portfolio. Because of these two methods does not
reflect the risk difference of asset purchasing at different
prices, for investors’ risk are different facing the same
kinds of asset purchasing at different prices, the
purchasing price more higher the risk more greater.

Strictly speaking, by ¢ and g measuring the risk is the

same ideologically, there is no essential difference
between them, because g isthe variant of o .

Then, in the second part of this article, we first con-
struct stochastic demand model, and validate the integ-
rability of this model, and then get the random utility
model which consistent with investors’ demand model; in
the third part of this article, we construct risk appetite
measurement model, in the fourth part we identify the
risk appetite of China multi-layer capital market, deter-
mine its validity, that is to say identify the current
investors” performance on risk allocation in the multi-
layer capital market, whether it is achieved Pareto
efficient; in the five part we correspond the policy and
recommendations.

, in which: o/, is the variance of the

2 Construction of utility theory model — demand

Random expectation demand model raised by Becker is the
most classic, most influential. He considered individual
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randomly assigned their wealth among competing goods
under linear budget constraints, constructs the probabilistic
choice models based on the assumption of uniform
distribution of two commodities, non-satiation, and found
that this model was still in line with the needs of law [10].
Since then a large number of scholars have conducted
research based on Becker's model, Machina and Gul and
Pesendorfer proposed, even the model resulting in the non-
rational behavior can contain the satisfactory and limited
rational behavior depending on the utility function and
random selection [11][12], Sanderson reduced the
assumptions and constraints of Becker’s model, he
expanded the Becker’s model and used the expanded
model to analyze the family output, and produced better
results. Visibly random expected demand model have been
developed more perfect. In this article, the benchmark
model is still Becker’s model, but reduces the probability
distribution assumptions, while expand the two products to
three, because this article studies the main market, small
board and GEM of capital market, according to this
method it can also be adapted to model of plurality
products certainly. Although the article reduces the
assumptions, the model still has excellent properties.

2.1 ASSUMPTIONS

Assumption 1: X =(X;, X,,X,) represents the market
vector, X;=X,,X,,X,,i=12,3 separately represents
the three markets: main market, small board and the
GEM market, assuming that all investors who choose to
enter the i th market constitute a general, and the overall
homogeneity is the overall unit performance has the same
preferences, while the differences in the presence among
the overall unit makes this general heterogeneity.
Assumption 2: p=(p,, p,, P;) represents the price
vector relatively, and W represents the individual's total
wealth, individual randomly allocates his total wealth W

3
to three markets, w= Zﬂ'iW, 7, is the probability of the
i=1
total wealth randomly assigned to the ith market, the
wealth allocated to the ith market is w,, w, =z,w. To

avoid degradation, we assume the income and price are
strictly positive and finite. So their budget constraint is:

p X, + P, X, + Py X5 < w that is to say,
3

P-X=>pX <w )
i=1

Assumption 3: individuals randomly choose their
willingness to participate in the sub-stock market, the
cumulative distribution function is:

F (X, %, %) =Pr(X; <x, X, <X, X; <%;)
and the probability density function is f (x;, X,,%;) .
X=(%,X%,,%),and f(x)=dF(x)/dx.

To ensure its differentiability, we assume f(x) is
continuous. x € R? is a standard set of requirements.
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2.2 RANDOM EXPECT DEMAND MODEL
OF THE i TH MARKET

ith market (i=12,3), if
is feasible. That is, if

X is the maximum possible demand of X,

Investors’ demand for the

p, X, <w, then the choice of X

X, < X[™,

X E% . In this case, the viable condition of choice
1

X, is need to be considered for the part of the wealth to X, .
If X, is feasible, p,X, <w-pX, set up, then X, is
feasible, the maximum possible amount of consumption is
X7 =w—pX,. Similarly, if X, and X, are feasible,
X5 (x.%)

F(p,w)=Pr(0< pX <w) = jx1 Ixz"‘wj

0
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X, —p,X, set up, then X, is feasible, the
1 — P, X,, and it can

p3x3 SW-p

maximum demand is X ™ =w— p, X
2

be summarized as X™ =w—>" p,X
i=1

Therefore, we make X™ = (X™, X7 (x,),

X3 (%, %,)) as the largest possible demand vector on

the condition of three markets.

Define F(p,w) = F(X™, X7 (%), X5 (x,%,)), it ensu-

res the establishment of the budget constraint (1), given:

F04, %, %, )dx,dx,dx, @

Investors’ random expect demand for the i th market to meet the:

X3 (%,%)

X T (%, X, X5 )dxgdx,dx, .

XM 0 X2 (%)
%(p,w)=E(X;[0<p- X, <w) = I '[ ‘[

Model (3) is investors’ random expect demand model
for the i th market. In essence, X (p,w) is the truncated
expectation of random variable X, truncation occurs
because all of the true value of the vector must be located
within the budget set. In other words, X (p,w) is the
expectation of random variable from f(x)/F(p,w).

From (2) and (3), it can be concluded that the demand
function is zero-order homogeneous for prices and

wealth. This result is easily confirmed, for & >0,
X(€p,6w) = X(p,w).

Define X(p, W) = (X,(p,w),X,(p,w), %(p,w)) as
the random expect demand vector.

F(p,w)

2.3 VALIDATION OF INTEGRABILITY OF RANDOM
EXPECT DEMAND MODEL

When a given set of demand function x(p,w), if it has a
negative semi-definite symmetric substitution matrix,
then this function can be set to satisfy the integrability,
namely we can get the utility function set through the
function set which consistent with.

If S(p,w) is Slutsky substitution matrix, £ is the

variance — covariance matrix of X; (p, W) .

S(p,w) =-X, and the elements of X as follows:

%, =Cov(X;, X;) = E[(X; =X (p,W))(X; —Xj(p,w))| X, XX, < XT(%), Xg =X (x,x%,)], in this case if i=j,
then the elements are the covariance cov(x;,X,), if i = j, then the elements are the variance var(x,) .

X 0P () X0 04,%)
(%%, ;) dxxd B (pw
SO Q (W) =% (P W) = '[ '[ J" = W§X1X x)dxdx % then xi(pivVVi)=—E§slvv\\:;,and
—a (P, W XX 0y max OX ™ , X
Q'a(§ )W=L [t ok, XS (xi,xz)x%w)dxzdxi @
aF((az-,W) :Lxl”“joxzm“(xl)f(xl,xz, x;ﬁaX(nyz))(GXBa—(xl’XZ) )dx,dx, 5)
1) Verification of symmetry
Xmax |y max Xmax
8Qia(pp,W) :.[01 Ioz “x., f(X11X2,X§naX(X1’X2))(a?’—(XLX2) )dx,dx,
il j )
oF (p, w) XP™CXP (1) . xmaX(X1 X,)
| - f 20 X3 ) (—————| )dx,dx, ,
o I A wan R
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after calculation it can be obtained:

axé;)]W) N T W))(f(xl,xlz:,(?’m:)(xpxz) 6X?a;;?’x2)|w)dx2dx1 (6)
Among them, ax:ﬁ;é?,xaljj(p’;?—xj @

Let (7) substitute into (6), we get,

A T x5, ) L, @

Similarly it can be calculated:

6‘7(p w) (%, %, X7 (% %,)) 1

X[ o X (1) 7 X
—‘f [ % (P wIDx, =%, (P WI——C == s

—Jdx,dx, 9

F(pw)| _ X (p.wW)

j |W Pi |w

Thus, (8)=(9),that is to say,

,this substitution matrices satisfy the symmetry.

2) Validation of semi-negative definite

For RLW)| _ QW) 1 F(p.w) (P, frer arrangement we get:
o |, on |, R(pow) ap |, FP(pw)
X (p,W))| 1 QW) OF, (py, W)
= =( = -%(p.wW)—————— 1 (10)
op, |w E(pi,w) op; |\,—vi op; #
Let (4) (5) substitute into (10), after arrangement, we get:
X[ o X7 (Xl) (X11X2’X§nax(xi,xz)) axs)max(xiixz)|
X —%(p,wW dx,d 11
T | kb (W= | N (1)
ax;’“(xl,xz)lzx(p,w)—xi 12)
| P,
Let (12) substitute into (11), we get:
% (p,w) XX o PO % X3P (%) 1
RN ] X —X(p,W —Jdx,d 13
=l [0 =% (pwI Fow et (13)

Meanwhile, Var(X;) = E[(X; =% (p.W))*| X, < X[™ , X, < X™(%,), X5 = XJ™ (%, X,)], S0

X (p,w)
op.

=-Var(X,) (14)

At this time, the price effect of expect demand is non-positive.

And because Cov(X;, X;) = E[(X, =% (P, W))(X; X, (P W))| X, < X[™, X, < X[™ (%), X = X[™ (%, x,)], 1 # ],
ox.(p,w)

op;

]

—Cov(X;, X;) .

Because of the variance — covariance matrix X is  is to say we can obtain three different investtors’ utility
semi-positive definite, S(p, w) is semi-negative definite. function from the main market, small board and the GEM
It can be seen that this model satisfies the integrability, — market, that is U (X,) :f X (t, w)dt .
we can get the utility function which consistent with it, that P
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3 Measurement of risk appetite

When the investors make their own choice, and at the same
time they know the results they will have to bear in the
future, or benefit from this choice, or bear the loss, or neither
benefit nor lost, in a risk-free status. When investors choose
to enter the main market, small board and GEM market, they
tend to be more concerned about their possible gain or loss,
if R, represents the collection which contains all appeared
unknown results after investors choose to enter the i th mar-
kets, R;"means the benefit collection from investors’ choice,

R~ means loss collection from investors’ choice, it is clear
that R*,R" =R, R'NR =.

Risk is the possible loss due to the uncertainty to
investors, more objective expression is that when invest-

tors choose to fall R™, investors will benefit, will not
bear the loss; If when the investor's choice falls R™, that

is R~ = O, at this time investors have to face the risk.
Investors bear the risk:

E.(U)=] UdFU)=[ U fU)dU, E, (U,)<0
Investors obtain the benefit:
Ee ) :JR+UidF(Ui) :IR+Ui fU)dy; , E. (U) >0.

Assuming I' is risk-free return, and then we construct
the measurement tools of investors’ risk appetite:

m=r-E.(U)-E U, (15)

When#, >0, investors are risk lovers, and the value

of 7; the larger indicates the degree of risk investtors
pursuit the higher. At this point, investors are more
willing to make a choice, rather than election of fair
game, because the exposure may be —E_ (U;), there is
loss of revenue I' (because if they don’t choose, I is the
opportunity costs for investors) may outweigh the
benefits obtained possibly.

When#, <0, investors are risk averse, and the value
of 7, the smaller indicates the degree of risk adverse
avoidance the higher. Because the choice may not only
bring greater revenue than raised losses, but also greater
than the sum of I' and-E_ (U,), they believes the risk
of fair game is too high, so they should be risk averse.

When 7, =0, investors consider at this time to make a
choice is equal to fair game, then the investors are risk
neutral, they does not behave like a risk averse too
conservative, and does not behave as risk lovers too
optimistic, would be more objective treatment of the
problem, when#, >0, he will not select, on the contrary

at the timez, <0, they will select, because at this time

they believe in their favor.
Through the above theoretical analysis, we will find
that: when 7, =0 and whenz. <0, there is the intersec-

tion between the investors’ choice. Because under certain
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conditions, the risk netballers’ choice is similar with the
risk averse’, that is, it is difficult to identify the similar
choice whether from the risk averse investors or from the
risk neutral investors. Visibly, this approach is not
suitable for determining the real investors’ specific type
of risk appetite.

To this end, we have to be adjusted on the basis of this
model, let 7, will be used to be replaced by 7™, which
is the measurement maximum of investors withstand, the
model is:

ﬂimax = max[r - ER+ (Ui ) - ER— (Ui )] (16)

If and only if
ER+ (Ui) = Esjn (Ui) ) ER— (Ui) = E,?f” (Ui)

According to the assumptions (1) it is available that
E"(U;) andE™(U,) . Therefore, the model (16) can be

used to identify the investors’ risk preferences in differ-
rent markets.

4 Empirical analysis based on the risk allocation
of China multi-layer capital market

On the basis of theoretical analysis framework, this arti-
cle choose the main market, small board, the GEM mar-
ket as the research object, using the method of empirical
analysis to analyze the investors’ risk appetite and alloca-
tive efficiency in each market.

4.1 INDICATORS AND DATA SELECTION

According to the foregoing analysis, the model contains
three corresponding variables: price, quantity, and has a
wealth of purchase. To ensure the comparability, the paper
selects the composite index. In the main market, we select
the closing price on the Shanghai Composite Index and
Shenzhen Composite Index as the price, and their volume
(unit: million) as the corresponding quantity demanded; in
the small board, select the small plate KLCI closing price,
volume (Unit: million) as the corresponding variables; in
the GEM, select the GEM KLCI closing price, volume
(unit: million) as its variables; meanwhile, we sum the
turnover (unit: million) corresponding to the Shanghai
Composite Index and Shenzhen Composite Index, the
small plate KLCI and GEM KLClI, then obtain the total
wealth in demand market which investors can distribute.
Since the GEM KLCI launches from August 20, 2010, the
data in this paper is August 20, 2010 to November 21,
2013. Theoretically, the Shanghai Composite Index and
Shenzhen Composite Index are main market index, should
be unified analysis, but found that in the Shanghai Stock
Exchange and Shenzhen Stock Exchange market there are
significant differences in the degree of risk appetite,
therefore, the paper retains the Shanghai and Shenzhen two
main markets. The above data is from CSMAR database.
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4.2 STATIONARY TEST OF DATA

Stationary test takes ADF test which is the most commonly
to be used. To avoid the heteroscedasticity of estimation

TABLE1  Stationary test results

Geng Xiaoyuan, Wang Yongde

model, this article deals with the data to be logarithmic
treatment, and do the stationary test to these variables and
the variables after the first differences, the test results are
shown in table 1:

Variables ADF test statistic p—value
In(Shanghai Composite Index) -1.523085 0.8198
In(volumeof Shanghai Composite Index () -5.92698 0.0000
In(Shenzhen Composite Index) -1.474319 0.8364
In(volumeof Sshenzhen Composite Index) -4.567777 0.0002
In(Small board inde) -1.34279 0.8751
In(volume of Small board index) -4.878331 0.0004
In(GEM Index) -1.852633 0.6764
In(volume of GEM Index) -4.563277 0.0014
In(Total Turnover) -4.160081 0.0009
Variables after the first differences ADF test statistic p —value
d In(Shanghai Composite Index) -16.90434 0.0000
d In(volumeof Shanghai Composite Index) -18.11173 0.0000
d In(Shenzhen Composite Index) -16.06674 0.0078
d In(volumeofSshenzhen Composite Index) -15.20731 0.0000
d In(Small board index) -15.58342 0.0000
d In(volume of Small board index) -15.2738 0.0000
dIn(GEM Index) -15.94434 0.0000
d In(volume of GEM Index) -16.01485 0.0000
d In(Total Turnover) -15.44591 0.0000

The results shows that: the variables after logarithmic
treatment, at 10% significance level, the Shanghai Com-
posite Index, Shenzhen Composite Index, the small board
index and GEM index are non-stationary sequence, the rest
is smooth sequence; after first differential treatment with the
logarithmic variables, all variables are stationary sequence.

4.3 SELECTION AND ESTIMATION OF RANDOM
EXPECT DEMAND MODEL

To ensure that the estimated demand model satisfies the
integrability, based on the results of stationary test, we
select the first difference variables as the variables, so the
model is double logarithmic first-order differential form.
Also, because of the differential model, the model does
not contain a constant term. In this paper, the level of
significance isa = 0.05. The basic model is:
dinx :iaidln p; + pdInw+e¢, 17)
i=1

Among them, x is the investors’ demand for ith
market, p, is the price for ith market, w is the total
wealth for investors in the capital market, «,f are the

parameters to be estimated.

Meanwhile, fromd Inx, =Z3:aid|” p,+/AdInw, We can

i=1
obtain |nyx, :iai Inp, +BInw+c, wWherein Can arbitrary
i=1

constant is. To facilitate the analysis, let ¢=0, then

3
Inx, = e Inp, +BInw, the deformation can be obtained:

i=1

3
— CRYYL
Xi_llpiw
i=1

That is demand model for i th market.
1) Demand model of main Market

a. Demand model of Shanghai main market
First differential model of Shanghai main market:

(18)

d IN Xga0gni =1.1289d Inw
(22.0965)
R2 =0.6296

Shanghai

Demand model: x = w20

‘Shanghai

From the above first difference model, we can see
that, RS, =0.6296 indicates that the extent of the first
differential model of Shanghai Stock Exchange Main
Board fit well, the equation is significant, and only the

total wealth variable coefficients is significant, that is to

700

Operation Research and Decision Making



COMPUTER MODELLING & NEW TECHNOLOGIES 18(11) 695-705

say changes in investors’ demand for the Shanghai Stock
Exchange main board market is only the case with invest-
tors owned total wealth, and shows the same relationship
to changes.

dinx

'Shenzhen

(-4.3874)
R? =0.9564

(3.9071)

Demand model:

_ ~—24654 6.0191 -3.4643 -0.8143 ,,0.9695
XShenzhen_ pShanghaipShenzhenpSmaIIboardpGEM 3VV

Seen, R? =0.9564 indicates the model fits well, and
the coefficients of prices and total wealth variables of
Shanghai Stock Exchange main market, Shenzhen main
market small board and the GEM market are significant,
namely changes in investors’ demand for the Shenzhen
main market are related to the changes of price of
Shanghai main market, Shenzhen main market, small
board market, GEM market and investors’ total wealth.
And changes in investor demand of Shenzhen main mar-
ket with its own price changes and changes in total
wealth is in the same direction of changes, in relation-
ships with the price changes of other alternative market
such as Shanghai Stock Exchange main market, small
board and the GEM market inversely to changes in
market relations.

2) Demand model of small board market
First difference model of Small board:

dinx =3.1144d In P, ,im0ara +0-8891d InW

(2.0220) ((53.3173)

smallboard

R? =0.9077
. 3.1144 .8891
Dema’nd mOdeI' Xsmallboard = psmallboardw0

Seen, R?=0.9077 indicates the model fits well,
while the coefficients of variables of small board market
price and total wealth are significant, that is, changes in
investors’ demand for small board market are related to
its own price and investors’ total wealth. And changes in
investors’ demand for small board market with its own
price changes and changes in total wealth was the rela-
tionship in the same direction.

3) Demand model of GEM market
First differential model of GEM:
dInXggy =—7.7118d In Pggphen +9.6736d In pggy, +0.7874d Inw
(-2.9680) (8.6117) (16.6508)
R? =0.5275
Demand model: xeg,, = Paira, PLErw? ™"

Seen, R? =0.5275 indicates the model fits better, the
coefficients of variables of prices of Shenzhen main
market and GEM market and total wealth are significant,
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b. Demand model of Shenzhen main market

First differential model of Shenzhen main market:

=-2.46550d In Py +6.0191d In pg 0 —3.4643d In Py yponrg —0.8143d In pegy, +0.9695d Inw
(-3.0724)

(-2.8082) (79.4239)

changes in investors’ demand for the GEM market are
related to its own market price changes, price movements
of Shenzhen main market and investors’ total wealth.
And changes in investors’ demand for the GEM market
with its own price changes and changes in total wealth
had a positive relationship, with the price changes of its
alternative market Shenzhen main market inversely to
changes in the relations.

Through the above analysis, it shows that changes in
investors’ demand for ith market are related to its own
price in the same movement direction(except Shanghai
Stock Exchange Main Market), which reflects in the
actual market with the increasing price the amount of
investors to buy the stock increases, with the decline in
stock prices the amount reduces, namely "chase sell";
reverse changes in the relationship with the price of other
alternative market(except Shanghai Stock Exchange Main
Market), that is, after the prices of alternative markets
increasing investors will reduce the demand for changes
the original market, in the situation of wealth unchanged,
will increase the wealth of assigned to the alternative
markets, which is an increase of the purchase of the
alternative markets, and conversely it is also be establi-
shed, which once again confirms the "chase sell "
phenomenon; with the same movement relationship to the
investors’ own overall wealth, that the total wealth
increasing investors will increase their demand for the
market, the total wealth reducing the investors’ demand
for the market will be reduced.

4.4 UTILITY FUNCTION AND
DISTRIBUTION SET

1) Utility function of each market

According to the definition of the utility function of the
foregoing, the utility function can be obtained in each
market:

a. Utility function of Main Market

Utility function of Shanghai Main Market:

1
Pshanghai 11290
ushanghai_ _[ 0 w

dpShangha
pShanghai
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Among them, pghangha‘ is the base price of the

Shanghai main market, péhangha‘ is the reporting period

price of Shanghai main market.

When we get the utility function of Shanghai main
market, but also shows that this layer of meaning: when
investors in Shanghai main market randomly choose
whether to enter the market, or increase or decrease the
market demand, actually investors follow their own
implied the selecting behavior when the utility function
maximized in Shanghai main market, that is, investors’
demand for Shanghai main market is guided to conduct
under the above utility function essentially.

Utility function of Shenzhen main market:

1
u _ [Pshenzhen _24654 60191 ,,—3.4643
Shenzhen — p? ShanghaipshenzhenpSmaIIboard

Shenzhen

—0.8143 ,,0.9695,
pGEM ?\N dpShenzhen

Among them, pghemhen is the base price of Shenzhen
main market, péhenzhen is the reporting period prices of
Shenzhen main market.

Similarly we can see that the utility function of
Shenzhen main market is the basis to guide investors’
demand choice behavior in Shenzhen main market, and its
conducting code is to maximize the utility function of
Shenzhen main market.

Obviously, although the current main market is cons-
titute by Shanghai main market and Shenzhen main
market together, there is a big difference for the investors
following the conducting code in the two main market,
that is, investors follow the two different conducting
codes in Shanghai and Shenzhen main markets.
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b. Utility function of small board
Utility function of Small board:

1
Psmalboard 31144

_ 0.889
uSmallboard - J. SmallboardW ldpSmaIIboard

0
Psmaliboard

Among them, pgma”board is the base market price of
small board, péma”board is the reporting period price of
small board market.

After the above analysis, investors’ demand for small
board market is completed under the guidance of the
utility function of small board.

c. Utility function of GEM
Utility function of GEM:

1
Poem 77118 .0.67363,,,0.7874

Ugenm :J. 0 Shanghai Poem W
Pcem

dpGEM

Among them, Pgg,, is the base price of GEM market,
Pegy is the reporting period price of GEM market.

Similarly, investors get the guidelines of demand of
GEM, that is, actually investors' behavior is the per-
formance when the utility function maximize in the
GEM.

2) Distribution set of utility function of each market

Based on the above utility function to estimate the utility
level in different markets, due to the distribution of the
utility level sequence for each market is unknown, the paper
carries out the empirical distribution test. The paper uses the
Watson test, Cramer-von Mises test, Kolmogorov testing
and other testing methods to test the four markets utility
level sequences goodness of fit with the theoretical
distribution (normal, chi-square distribution, exponential
distribution, extreme value distribution, logistic distribution,
the Pareto distribution, uniform distribution, etc.) in
Shanghai main market, Shenzhen main market, small board
and GEM, the results are shown in table 2:

TABLE2  Empirical distribution test of utility level sequence (original assumptions: utility level obeys to a particular sequence of distribution)
sequence distribution Test method Asymptotic distribution statistics | Limited sample adjustment statistics p—value
Ushanghai exponential Watson 0.1139 0.1141 0.226
Ugpenzhen normal Watson 0.1179 0.1181 0.239
. Cramer-von

Ugmaiiboard exponential Mises 0.1051 0.1051 0.2985

Ugem uniform Kolmogorov 0.0033 0.0581 0.9933
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Table 2 shows, the utility level sequences for Shang-
hai main market obeys to the exponential distribution by
Watson test, because of p—value=0.226 >« =0.05;
similarly we can see that the utility level sequences for
Shenzhen main market obeys to the normal distribution
by Watson test, the utility level sequences for small board

Geng Xiaoyuan, Wang Yongde

obeys to the exponential distribution by Cramer-von
Mises test, and the utility level sequence GEM obeys to
the exponential distribution by Kolmogorov test.

Using the maximum likelihood method to estimate the
parameters of each distribution density function, the
results are shown in table 3:

TABLE 3 The utility level sequence probability density function and its parameters estimate

sequence Density functional form Associated parameter estimates and test values
parameter 1 parameter 2
U 0-Lep-L2) e .
0.0296 0.0000
parameter 1 parameter 2
Uspenzhen f(u)= \/%U exp(— Zi_z (u- /1)2) llp —(\)/.:l)lcl)Jiz O;J_(\)/:;Z 3el
0.0485 0.0000
parameter 1 parameter 2
Uy f(U) = iexp(—ﬁ) a=306E+14 u=296E +17
Y7, u p—value p—value
0.0425 0.0000
parameter 1 parameter 2
1 a=1.52E+08 b=8.72E+10
el T :E p—value p—value
0.0399 0.0000

In table 3, the second column shows the form of
density distribution function of different markets utility
level sequence obedience, third and fourth columns are
given the estimate of parameters of density function and
test conditions. And by determining p-value and the
significant level, it shows the estimate of parameters in
density functions are significant ( p —value < «).

4.5 MEASUREMENT OF RISK APPETITE

Based on the each density function we can calculate the
risk and gains constructed before, select the minimal risk

Ex"(U;) and minimal gains E7"(U;) and bring them
into risk appetite measurement model, because the risk
E. (U;) is negative, and measure the degree of risk
appetite in different markets, thus identify them. In risk
appetite measurement models, this article defines the one-
year bank deposit rates 3.5% as the risk free interest rate,
and the measurement unit of "Fortune" indicators is
million, so to keep the data caliber consistency here, we
adjust the risk free rate to 350 (per million). According to
the calculation we can separately get E;’j” ), E;’,‘”(Ui)
and 7™, and the results are listed in table 4:

TABLE 4 Measurement and identification of risk appetite of multi-layer capital market

Markets risk free interest rate I EFT,i" ) EX"(U) e risk appetite
risk lovers
Shanghai main market 350 1079370.6029 -238860113539527 238860112460506
risk lovers
Shenzhen main market 350 0.0001 -67184.2497 67534.2496
risk lovers
Small market 350 25458830575936 | -267706412381378000 | 267680953550803000
risk lovers
GEM 350 20301.4482 -14424635394 14424615442.5215
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According to table 4, in China current multi-layer capital
market, no matter in which capital market, investors are
expressed as risk lovers, only the degree of risk appetite is
different. By comparison, the degree of risk pursuit of
Shenzhen main market is the weakest, followed by the GEM
market, the Shanghai main market, the highest level of risk
pursuit is small board market, that is to say,
Mmaitboard > M shanghai > 77 6em > 71 Stenher Although  the Shanghai
main market and Shenzhen main market together constitute
the current overall main market, at the point of view of the
degree of investors’ risk loving, these two markets and can
not be explained as a whole, there is a clear difference
between them. The original intention of establishing multi-
layer capital market is to distinguish the different levels of
the capital market among them, meanwhile the performance
of the internal layer of risk should be roughly the same, the
performance should be the difference among the risk layer,
and the investors’ attitude to risk shows a progressive trend,
that is, the weakest degree of market risk hobby should be
the main market, the degree of small board risk hobby is in
the middle, the degree of GEM risk hobby is the strongest.
Through the comparison of current realities and theoretical
purposes, it is not difficult to find that there is a clear
departure between them, not only on the level of the layers
the risk away from the hobby, but also on the level of
internal layer it clearly does not conform the intention of the
theory. The risk appetite of main market is not the weakest,
but the situation of Shanghai Stock Exchange main market
also exceeds GEM which should have been the strongest
risk-loving, and small board shows the strongest degree of
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