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Abstract: We divide the Chinese stock market into two periods, Jan 2001-Dec 2005 and Jan 2006-Aug 2013 
according to the real market features. Two most important Stock Indexes of China (Shanghai Composite In-
dex and Shenzhen Composite Index)  are selected to reflect the stock market. Generalized tempered stable 
(GTS)Levy processes are applied on the indexes during each period separately. C-GMM is used to estimate 
the parameters in GTS model. From the parameters in two periods, we can analyze the feature and difference 
of the two different market periods. We find that the stock market during Jan 2001-Dec 2005 has less jumps 
than that during Jan 2006-Aug 2013. During Jan 2001-Dec 2005, upward jumps are more than downward 
jumps, while the case is opposite during Jan 2006-Aug 2013. The big jumps in 2001-2005 are less often than 
those in 2006-2013. 
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1. Introduction 
Exponential Lèvy processes have long been used in ma-
thematical finance. Osborne [11] proposed the exponen-
tial tBe  of Brownian motion as a stock price model. The 
process tBe  called exponential or geometric Brownian 
motion was also used by Samuelson [12] in a more sys-
tematic manner.   
In recent years, Madan etc. [9,10], Barndorff-Nielsen 
[1,2,3] have proposed several non-stable Lèvy processes 
such as VG(Variance Gamma) and NIG(Normal Inverse 
Gauss) process respectively to model financial market. 
VG and NIG processes are both subordinations(time 
changed Brownian motion) of Brownian motion in which 
the subordinators are gamma process and inverse Gaus-
sian process respectively. A wider class that contains VG 
and NIG is CGMY process, which is described in detail 
by Koponen [8] and Carr, Geman, Madan, and Yor [6]. 
Levy Flight is also applied by some researchers.  
Definition 1.1 ([7]). A generalized tempered stable 
process(GTS process) is a Lèvy process with no Gaus-
sian component and a Lèvy density of the form 
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with 2<+α  and 2<−α . 

Let tX  be a GTS Lèvy process with drift tγ , the CF 

(characteristic function) of 1X  (denoted by )(sΨ ) is 
given in Cont (2004). The CF is 
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The parameters ±λ  determine the tail behavior of the 
Lèvy measure, they tell us how far the process may jump, 
and from the viewpoint of a risk manager this corres-
ponds to the amount of money that we can lose (or gain) 
during a short period of time. The parameters ±c  deter-
mine the overall and relative frequency of upward and 
downward jumps; of course, the total frequency of jumps 
is infinite, but if we are interested only in jumps larger 
than a given value, then these two parameters tell us how 
often we should expect such events.  
In section 2, we review the China stock market during 
1990-2011, the C-GMM method for estimating parame-
ters, and then calculate the necessary quantity in our 
problem in order to apply the C-GMM method. In section 
3, we use matlab to calculate the parameters in the model 
and then we draw some conclusions based on the para-
meter tables. 

2. China Stock Market and Estimating Me-
thods of Parameters 
2.1. Review of China Market 

In mainland China, the stock market which appeared 
before 1949 reappeared in the 1980’s and has expe-
rienced a lot of growth ever since.  
China capital market has been stagnant from 2001 to 
2005. In this period, Shanghai and Shenzhen Composite 
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Indexes range from about 1500 to about 2500 and from 
about 3000 to about 6000 respectively. But in 2006 and 
2007, China stock market experienced surprisingly rapid 
and large rise, Shanghai and Shenzhen Composite Index-
es reaching more than 6000 and more than 19600 respec-
tively.  
From 2008, China stock market has been undergoing 
dramatic rise and fall of big size frequently until now. So 
we separately study the relatively stagnant period 2001 to 
2005 and the fluctuating period 2006 to 2013. For each 
period, we use GTS process to model the log-index 
movement and apply the method in next section to esti-
mate parameters, and compare the parameters in two 
periods to see the market movement difference between 
two periods. 

2.2. CGMM Scheme 

Let { }tX  be a p -dimension stochastic process indexed 
by parameter qRθ ∈Θ ⊂ . Singleton(2001) propose an 
estimating method under CCF(conditional characteristic 
function). The CCF of 1tX +  given { }tX  is  

1( ) ( )tisX
t ts X E e Xθ

θ
+Ψ | = |                            (2) 

From the property of conditional expect, we have  
1[( ( )) ( )] 0         tisX p

t tE e s X A X s Rθ
θ

+ −Ψ | = ∀ ∈ ,      (3) 
where ( )tA X  is an arbitrary instrument. The equation (3) 
is called moment condition. The expression  

1( ( )) ( )tisX
t te s X A Xθ

+ − Ψ | is called moment function. 
Besides being a function of tX , A  may be a function of 
an index r  equal to or different from s . Two types of 
moment functions are used often: Single Index (SI) and 
Double Index (DI) [14].  
Carrasco and Florens [4] use DI instrument:  

( ) tirX
tA r X e, = .  

Denote 2( ) pr s R′, ∈  by τ , then the corresponding mo-
ment function is  

1( ) ( ( ))t tisX irX
t th e s X eθτ θ +; = − Ψ | .                    (4) 

In the next subsection, we will calculate the moment 
function in our problem The C-GMM estimator is based 
on the arbitrary set of moment conditions:  

0
0( ) 0tE hθ τ θ τ; = , ∀ .                       (5) 
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0( )tE hθ τ θ; , the problem is reduced to find the estimator 

θ̂  which best satisfies the equation ˆˆ ( ) 0Th τ θ; =  for allτ .  
Adapting operator theory and probability theory, they 
obtain the following essential and nice results under 
some regularity conditions in their paper. 
Theorem 2.1 A good estimate is the solution of the fol-
lowing problem 

2 1min ( )[ ] ( )T Tw I C v
θ

θ α θ−+ ,                              (6) 

where C  is a T T× -matrix with ( )t l,  element
( )tlc T q/ − , 1 ...,t l T, = , , TI  is the T T×  identity matrix, 
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Let 0{ }t tS ≥  denote the stock index process. The log-
index ln( )t tX S=  is assumed to be a Lèvy process as 
usual. We write ( )sθΨ  for unconditional characteristic 
function ( )sΨ  in section 1, where θ  denotes the para-
meter vector ( )c cα α λ λ γ+ − + − + − ′, , , , , , . Due to the inde-
pendent increments of tX  and the properties of condi-
tional expect, we have  
 Proposition 2.2  The moment function (4) for tX  is  

1( ) ( ( ))t t tisX isX irX
th e e s eθτ θ +; = − Ψ .     (7) 

with ( )th τ θ;  in the above proposition, the formulas in 
Theorem 2.1, programming in Matlab, we can obtain 
parameters in GTS model for China market in the next 
section. 

3. Empirical Study and Analysis 
From the analysis in section 1, we divide China stock 
market into two periods: 1st Jan 2001-31st Dec 2005 and 
1st Jan 2006-31st Aug 2013. The data we used are 
Shanghai Composite Index and Shenzhen Composite 
Index(from Yahoo Finance).  
We use C-GMM based on CF(characteristic function), 
coding Matlab 7.6 programme to obtain the parameter 
estimates. The results are in Table 1 and Table 2, where 
the numbers in parentheses are the corresponding stan-
dard errors.  

 
Table 1. Parameter estimates for Shanghai Composite Index 

Period α+  α−  λ+  λ−  c+  c−  γ  

2006.1-2013.8 0.2341 
(0.0170) 

0.3546 
(0.0215) 

42.1073 
(5.7843) 

32.2510 
(2.2007) 0.1205 (0.0218) 0.2519 (0.0310) 0.0012 (0.0018) 
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2001.1-2005.12 0.6284 (0.1003) 0.4356 (0.0528) 62.5170 
(8.0120) 

45.7208 
(3.1043) 2.0824 (0.2100) 1.1983 (0.0681) 0.0063 (0.0250) 

 
Table 2. Parameter estimates for Shenzhen Composite Index 

Period α+  α−  λ+  λ−  c+  c−  γ  

2006.1-2013.8 0.2671 
(0.0315) 

0.4012 
(0.0807) 

65.2750 
(8.2009) 

57.2108 
(4.7901) 

0.7489 
(0.2062 ) 

2.1005 
(1.2108) 

0.0204 
(0.033) 

2001.1-2005.12 0.8250 
(0.1120) 

0.4916 
(0.0413) 

81.0970 
(7.9020) 

67.2290 
(6.3215) 

4.3154 
(0.8870) 

2.7408 
(0.5201) 

1.8942 
(1.1895) 

 
From the results in the Tables, we see the following facts:  
(1) Using the estimating parameters to calculating the 
cumulants [7] such as the mean value, variance, kurtosis, 
skewness, we find they are almost consistent with the 
empirical results. This indicates the GTS Lèvy process 
can capture these important characteristics very well. 

(2) The parameters 1

1 2

c
c c+

 and 1

1 2

c
c c+

 reflect the rela-

tive frequencies of positive and negative jumps respec-
tively. For Shanghai Composite Index, we see the up-
ward jumps frequency is higher than downward jumps 
frequency in 2001-2005, while the case is the opposite 
way in 2006-2013. The results of Shenzhen Composite 
Index are similar.  
 (3) For the two Indexes, λ+ is greater than λ− , which 
shows the decay rate of right tail is faster than that of left 
tail. That leads to the left-skewness of the distribution. In 
addition, λ+  ( λ− ) in 2001-2005 is bigger than λ+  ( λ− ) 
in 2006-2013, which means the big jumps in 2001-2005 
are less often than those in 2006-2013. This corresponds 
to the market’s situation.  
(4) The parameters α+  and α−  capture the features of 
small jumps. For the two indexes, α α+ −< in 2006-2013, 
while α α+ −<  in 2001-2005. This shows small upward 
jumps are less than small downward jumps in 2006-2013, 
while the period 2001-2005 is the opposite way. From 
the trend figure of stock market, we can intuitively see 
this fact. In addition, α+  ( α− ) in 2001-2005 is larger 
than α+  ( α− ) in 2006-2013, showing small jumps in 
2001-2005 are more frequent than those in 2006-2013, 
which is opposite to big jumps’ feature in (3). Discussion 
Our study of the most important stock indexes of China, 
Shanghai Composite Index and Shenzhen Composite 
Index, shows jump is the intrinsic feature of financial 
asset movement, positive and negative jumps happening 
often with different frequency. The parameters ±α  for 
the two indexes during two periods are all in the interval 
(0, 1) which means the GTS Lèvy process for stock mar-
kets has infinitely jumps (also called infinitely activity by 

researchers), but has finite variation. From ±λ , we see the 
indexes movement has scarce big jumps, yet with a lot of 
small jumps between big jumps. 
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