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Abstract— Sustainability, both for societies and enterprises, will require mutual accountability – a more collaborative relationship that allows each party to reach a shared understanding and thrive. This collaboration takes place during a time of increased visibility of corporate actions; a time when customers’ perceptions of companies and their consequent purchasing behaviors are fundamentally changing. And because that means significant financial impact for businesses, CSR is no longer viewed as just a regulatory or discretionary cost, but an investment that brings financial returns.
This research is categorized as experimental method of computing simulation where there its was corporate responsible effort to manage of the financial risk as negative impact for business. To anticipating  of  negative impact of business that is corporate social responsibilities. 

 Pursuant to approach of market micro structure  of Agent Based Model. Artificial market design as an agent is investors, who have a behavior characteristic of agent re-constructed based on enlargement of the modern finance theory called "behavioral finance". Behavioral re-construction of agent include with; the first, the base attribute of basic strategy (fundamental, chartist and noisy), and strength of agent effect. Second, the temporal attribute consisted by the capital, share and risk expectation. The advantage of understanding behavioral change for investor or agents is to understand the movement of LQ-45 index. 
From the result of analysis through setting computing simulation program, it is hoped a convergence between data of time series of LQ-45 index which is consists with the data from 2000 until 2006 as a control group with index model. Convergence condition from the second form of population data is made   as a ground to predict index group of LQ-45. 

The model its  convergent   using as predictor device    to investment of strategy hedging toward futures index contract of LQ-45.  In order to fulfill the validity and significance model would conduct by use the Pre Test  and Post Test from operation model. Also test the volatility cluster, leptokurtosis distribution and test the fractal, Ito Process. 



Based on the analysis result of model activation,  Indicated the model as convergent generally market artificial predominated by fundamental and chartist type investor, and also show the behavioral characteristic of irrationality agent which mirror from characteristic of time series data of group control and model. 

Keywords— Index Volatility,  Market Microstructure Approach, Agent Based Model  . 
I. INTRODUCTION
D
uring recent years, the use of intelligent systems in the financial and economic industries have increased substantially, providing a new perspective to the agenda of finance and economics by their ability to handle large amounts of financial data and simulate complex models. This field of research is known as computational finance. The most common applications of computational finance are within the area of investment banking and financial risk management, and currently employ learning methods such as Support Vector Machines, Bayesian approaches, Regression, Neural Network, Fuzzy Logic and Genetic Algorithms.

Forecasting models generally do a very poor job in predicting future returns in financial markets which are characterized by high levels of noise. It is commonly known that predictions of typical autoregressive time series forecasting models, for example, are usually very conservative – meaning close to the mean – because of the inherent difficulty of making accurate forecasts. This situation is particularly discouraging since it is the large future values that we especially care about predicting accurately. Machine learning methods provide a potential solution to this problem by providing multiple models that each of which makes forecasts of different magnitudes. The obvious problem with this approach is over fitting, especially if the learner has no constraints on how complex its models can be. In this talk, I present the tradeoffs between increased the model complexity and forecast accuracy based on a mix of trading results and current research.

Impact from environmental change of business, tendency will bring influence to operating and strategy investment of company in settlement repeat planning, and also exploiting of asset or resource had by company, in the effort attainment target of or maintain company performance. 

The other side investment activity have difference of time between period of resource sacrifice with period of investment exploiting, so that dynamics of change in environment external of the company progressively complicate effort of estimate of investment end result, so that peep out analytic idea as preference of risk to be optimal an investment is effort.

The importance reason  of management of risk conducted " goodly" according to opinion of Malcom et.al, (1999: 57), consisted of by sixth  factor, namely first; Changes In Accounting Practices, second; Regulatory Initiatives, third; Technology Advances, fourth ; Increase In complexity of financial markets, fifth. Market Event and sixth; Optimization of Capital. 

From sixth of factor estimated can influence risk management, enhancement factor of market complexity, dynamics of market and optimization of capital represent strategic and important matter to company. Optimization of Capital earn mirror from performance of investment conducted by good to working capital and also investment of long-range capital. Enhancement factor of market Complexity (Increase In complexity of financial markets) in line with result of research by Srbljinovic and Skunca (2003), where model approach of social trouble-shooting in perspective  modern social phenomenon very complex. Complexity of social system have become attention of various researcher expert, because realized by model of assumed  conventional social approach less earn respond of growth of this problem of social which progressively complex, so that utilize to equip conventional theory emerge an theory of social which relate to characteristic of social system  it self namely science of complexity, or " complexity theory", or shortened " complexity" and as a rule study about complexity referred as  Complex Adaptive System    (CAS) ( Waldrop ; 1992). 

   Problem of this research is to study model forming being based on agent (behavioral of investor), reconstructed is elementary strategy variable, agent influence strength, capital, ownership of and risk expectation to investment strategy  at contract futures index to LQ-45.  

This Research aim to knowing and analyzing factor of elementary attribute (elementary strategy and strength of agent influence) and also attribute temporal (capital, ownership of and risk expectation) as attribute forming Agent Based of Model able to be optimal of investment at futures index LQ-45.

Result of this research its expected will give the following benefit :

1. As input to investor that there are alternative of model able to be used to take decision strategy of correct investment in order to degrading risk of investment and improve investment performance, specially at contract of futures index to LQ-45.

2. As input to other researcher that complexity of market and behavior of investor in taking decision of about strategy of investment can be model to through model of behavioral simulation (agent based model). 

3. Realized by behavior of data of finance of at capital market having the character of non-linear have characteristic of specific data, so that required by alternative model research in finance-related, especially at data of capital market owning dynamics of change with intensity and frequency which enough complex. 

4. Method of Research of experimental in simulation model of market and behavior of agent expected can equip method study of empirical research able to add finance-related research approach method, especially in explaining price change of share or make an index to share from behavioral side of investor as agent at capital market.
II. LITERATURE  REVIEW 
Stock market has been widely recognized as complex system with many interacting agents involve in the price formation. In return, the contemporary statistical mechanics incorporating in quantitative financial analysis has also employed the agent based model e.g.: to understand how the interacting agents shape the financial time series e.g.: price fluctuations.

Capital market dynamics or market event in era now more express behavior irrationality from perpetrator of market expressing system complexity, so that theory of more conventional finance base approach of linearity of indigent  accomodate growth of dynamics of capital market now which the tendency have the character of non-linear.

Theory of finance expand with attendance of behavioral finance theory, what is woke up by pursuant to two pillar of understanding namely the cognate psychology (cognitive psychology), and the limitation process arbitrage price. Cognate psychology (cognitive psychology) refer to how human being thing, and pursuant to literature of psychology of tendency of society make systematic mistake in thinking, namely too " overconfidence" because too abundant in giving weight of experience felt by as reference thinking, so that create decision which deflect. concept of limitation process arbitrage of price refer to understanding of motivation from strength react to return arbitrage of price  at capital market will be more be effective (Ritter ; 2003). 

Factor of capital  optimization earn mirror from performance of investment by using parameter of Economic Value Added (EVA), because more can depict " achievement" in fund management of investment after lessened the expense of capital fund (cost of capital), as form of added value from effectively and efficiency in activity of investment management ( Hitt Et al: 1994), ( Majidah: 2004).

Risk of investment basically nothing that all earn eliminated, existing strive to degrade impact and frequency of the happening of risk, either through risk spreading (diversification), conduct insurance strategy (risk transfer) and also strategy hedging (covert assess asset to risk), so that obtained by picture of how risk which absolute to in character become risk of under company control.

Securities  in the form of contract futures make an index to LQ45 representing " derivative" from reference asset (underlying asset), namely 45 share which very liquid and have biggest transaction value, representing one of the form of variation type futures on stock index finance instrument which relative newly in Indonesia ( BES Newsletter ; 2000). Index LQ45 of like known to represent functioning as indicator to the moved share very liquid, and expected can assist to improve performance of effect exchange so that have investment fascination.

Strive to maintain composite stockholder or owner and market importance forming index LQ45 from index fluctuation, can be overcome one of them through hedging activity as conducted investment of contract futures make an index to LQ45, so that the lowering of indices affecting to degradation assess capital share can be anticipated to through purchasing (long hedge) or sale (short hedge) contract futures make an index to LQ45. 

Empirical study in the form of research generally at foreign capital market, what is done by about existence of its derivative securities influence and to volatility of price of reference asset, with object of research conducted at various type of derivative like Futures on Agricultural Commodities, Futures On Us Treasury Securities, Futures On GNMAS, Futures On S&P 500 index and Option on shares, what is conducted by like researcher Edward ( 1988), Cox ( 1976), Conrad ( 1989), Moriarty-Tosini ( 1985) which is borrowed ideas from Smithson ( 1998 : 44), and Knopf, et al ( 2002) by using model sensitivity analyze Black-Scholes, and Narayan Y, and Yadav ( 2003), studying about strategy of combination of instrument of finance of derivative by the quality of market of governmental obligation, and specific more of Eraker, et.al ( 2003) studying influence from change, time of change and level of change to price option.

Mechanism of capital market owning complexity of variable determinant regressive, affecting to difficult progressively its for predict of price change of asset and also make an index to LQ45 this time, so that tendency of the happening of obstetrical improvement of risk in investment (volatility). On the other side behavior from market investor which mirror in the form of decision taken can have an effect on negative and also positive to pertinent investor and to other investor and also to market, as reflected from interaction of among humanity of investor.

Price change or index to securities have characteristic of occurrence opportunity of change having the character of probabilistic and also do not have certain pattern or the random walk, and this fact is strengthening by result of researched  by Surya. et.al (2003), Cannesa (2003), Gabaix.,et.al (2003), Farmer.,et.al (2003) and Bouchaud (2000) concluding that nature of data of time series of finance have first ; nature of subdividing volatility,  second;  nature of excess kurtosis and distribution of fat tail, and nature of multifractallity. 

Strive to comprehend system of market owning high complexity and irrationality of market perpetrator, can be conducted with approach of experimental model simulation of computing through approach of marketer (bottom-up) namely use " agent based model" (ABM), such as those which have been done by a empirical study in research Tompkins (2001), Tesfatsion (2002), Srbljinovic and Skunca (2003), Situngkir & Surya (2003), Takahashi & Terano (2003), and Cetin & Baydar (2004), where in model of this simulation is predicting of price change of share only studied from in perspective of economic agent or marketer with factor of elementary attribute and temporal at  investor or through approach " bottom-up", This represent one of the alternative model to know characteristic of factors influencing movement of price of asset and or index to LQ45, and also the appliance assist in selecting alternative step strategy of investment able to be optimal especially at  capital market in Jakarta Stock Exchange, Indonesia. 

The  method of forecasting that goes on during the time more relate to approach of linearity of statistical of empiric which is pursuant to historical data, whereas dynamics of change of capital market take place relative quickly and dynamic in set of the time which progressively shorten, its so that required by alternative of appliance approach of forecasting capable to accommodate variable of price change data there where having the character of non-linear, irrationality of market perpetrator, complexity of market and now a days the market information. 

Limitation of empirical information from psychological characteristic of perpetrator of market in decision making investment, and also result of empirical study in the form of research at  capital market in Indonesia, alternative of solution according to writer can be interrogated by using method of experimental predictive within application of Agent Based Model, to know characteristic of factors influencing movement of price of asset and or index to LQ45, and also the alternative step strategy of investment capable to be optimal investment at capital market in Jakarta Stock Exchange, Indonesia.

A. History of Agent Based Model

The idea is to construct the computational devices (known as agents with some properties) and then, simulate them in parallel to model the real phenomena. The process is one of emergence from the lower (micro) level of the social system to the higher level (macro). 

The history of the agent based model can be traced back to the Von Neumann machine, a theoretical machine capable of reproduction. The device von Neumann proposed would follow precisely detailed instructions to fashion a copy of itself. The concept was then improved by von Neumann's friend Stanislaw Ulam, also a mathematician; Ulam suggested that the machine be built on paper, as a collection of cells on a grid. The idea intrigued von Neumann, who drew it up—creating the first of the devices later termed cellular automata.

Another improvement was brought by mathematician, John Conway. He constructed the well-known Game of Life. Unlike the von Neumann's machine, Conway's Game of Life operated by tremendously simple rules in a virtual world in the form of a 2-dimensional checkerboard. The birth of agent based model as a model for social systems was primarily brought by a computer scientist, Craig Reynold. He tried to model the reality of lively biological agents, known as the artificial life, a term coined by Christopher Langton (htpp://en.wikipedia.org).

B.  Theory of Model 

Agent-based modeling of human social behavior is an increasingly important research area. For example, it is critical to designing virtual humans, human-like autonomous agents that interact with people in virtual worlds. A key factor in human social interaction is our beliefs about others, in particular a theory of mind. Whether we believe a message depends not only on its content but also on our model of the communicator. The actions we take are influenced by how we believe others will react. However, theory of mind is usually ignored in computational models of social interaction.  

The predominant methodological approach to research involving computational modeling characterizes most systems as in equilibrium or as moving between equilibrium. But agent based modeling, using simple rules, can result in far more complex and interesting behavior. The three ideas central to agent based models are social agents as objects, emergence and complexity. 

Agent based models consist of dynamically interacting rule based agents. The systems within which they interact can therefore create complexity like that which we see in the real world. These agents are (htpp://en.wikipedia.org):

· intelligent and purposeful, but they are not so smart as to reach the cognitive closure implied by game theory. 

· situated in space and time. They reside in networks and on lattice like neighborhoods. The situatedness of the agents and their responsive, purposeful behavior are encoded in algorithmic form in computer programs. The modeling process is best described as inductive. The modeler makes those assumptions thought most relevant to the situation at hand and then watches phenomena emerge from the agents' interactions. Sometimes that result is an equilibrium. Sometimes it is an emergent pattern. Sometimes, alas, it is an unintelligible mangle. 

On some levels, agent based models complement traditional analytic methods. Whereas, analytic methods enable us to characterize the equilibrium of a system, agent based models allow us to explore the possibility of generating those equilibrium. This generative contribution may be the most mainstream of the potential benefits of agent based modeling. Agent based models can explain the emergence of higher order patterns -- network structures of terrorist organizations and the Internet, power law distributions in the sizes of traffic jams, wars, and stock market crashes, and segregation despite populations of tolerant people. Agent based models also can be used to identify lever points, moments in time in which interventions have extreme consequences, and to distinguish among types of path dependency (htpp://en.wikipedia.org).

Rather than focus on an equilibrium's stability -- the idea that a process returns to that equilibrium – we consider instead a system's robustness -- the idea that the system adapts to internal and external pressures so as to maintain functionalities. The task of harnessing that complexity requires consideration of the agents themselves -- their diversity, connectedness, and level of interactions. 

The stock market is composed by heterogeneous interacting agents. In this sense, we can see that the price formation in the stock market is emerged by the heterogeneous strategies of investors or financial agents. Our artificial stock market is inspired by the formation of agents described in Castiglione (2001) and price-formation of market-making model (Farmer 2001; elaborated also in Cont & Bouchaud 2000), where there are about three types of agent, i.e.:

. Fundamentalist strategy, a strategy that always has tendency to hold a price at a certain value. Means it will sell if the price is higher than its fundamental value and vice versa buy for price lower than its fundamental value. In the running simulation, the change of fundamental value is randomized in certain interval or given externally.

. Noisy strategy. Choosing transaction actions of selling randomly with probability 0,5 but only buy if she feels save to sell, i.e.: find 2 other agents randomly that also sell.

. Chartist strategy, known as strategy for those who monitor market trend for certain history referred horizon – this method also known as moving average (MA).

As previously noted, every agent is allowed to buy or sell only one stock in every round. Agents are not allowed to do short-selling, since the sell or buy decisions must consider whether or not agent can afford with the transaction. An agent is forbidden to sell if she does not have any stock to sell, and in the other hand, agent cannot buy if she does not have enough money to do so. The decision to sell, hold, or buy also consider the climate of the market, i.e.: the accumulated influence strength of all of the agents.

III. RESEARCH METHOD
The proposed research model is based on the Agent Based Model according, with extend hedging investment strategic in  futures index to LQ-45. The particular of this study, in term condition suggested by  Situngkir & Surya (2003) and  we would constructing the artificial stock market that emerges the similar statistical facts with the real for a certain 45 share dominant future index in Jakarta Stock Exchange. Implementing in 45 share as composite of the future index LQ-45, through the as a attribute factors any kind of influencing forming agent based model able to be  optimal of  investment at futures index LQ-45, as a  predictive tools of the stage analyzing. 

1.  Object of Research

Research method used in this research is method experimental with computing simulation research model (Sekaran: 2000, 166-167), where its environment and model is made in such a manner so that [do] not differ far with situation riel capital market (artificial market), and this research have the character of clarification (explanatory research), because representing research explaining causality link of between variable (Cooper and Schindler: 2001: 13). 

The object in  the research as Agent Based Model  with elementary attribute and temporal of at investor, investment strategy, risk of investment and performance of investment at contract of futures index to LQ-45. consist  of Elementary Attribute: Elementary Strategy and Strength of Agent Influence, while attribute of temporal consisted of: Capital, Ownership of and Risk Expectation. Contract Futures index to LQ-45 represent derivate of stock with index of LQ-45 as asset of its reference, where in this research is solution use approach " no of base risk", meaning analysis of compare   between price contract (future price) at the price of market (spot price) moment fall due, so that aspect of margin and marked to market in this research [is] not studied with consideration, first ; that focus of solution of at covert aspect assess (hedging), not effort of speculation of advantage short-range (profit taking), second ; solution model simulation of predict factor of price have the including elementary solution of calculation of change of margin day after day the transaction time, third ; as a rule the percentage of value of margin of early small relative in comparison with assess contract, namely gyrate 10 % and also regulation of market limiting drastic or too abundant price change, if this subject its happened by organizer of market conduct action or postponement "suspence" (Prasanna Chandra; 2002-477).
In this research also, risk expectation alternative is investment risk anticipation use term of at option, consisted of by three possibility : a) in the money, b) out of the money, and c) at the money, with the consideration or reason, first ; of amenity in understanding of the term, second ; that for futures of only using 2 situation alternative namely, Normal of Backwardation ; situation where price futures price of below/under price spot price expected, while Contango ; price futures price situation of above expected price spot price (Hull, 2003 ; 31).
LQ-45 index data perception conducted for the data period make an index to LQ-45 from year 2002 - 2005 economic agent or investor investment Strategy behavior at contract make an index to futures LQ-45 (strategy short-futures, long-futures or combination) simulation for the same period. 

2. Measurement and Research Variable

Data used in this research basically can be grouped to become two namely (Sekaran : 2000,147-149) :  

1.  Data from group control (control group) namely the data make an index to LQ-45 from year 2002-2005.

2.  Data from group experimental data simulation or index to LQ-45 obtained from agent based model. 

Simulation  process done till deviation of between group data control and group experimental convergent and minimum. Data experimental obtained to be relied on by various elementary attribute combine, attribute of temporal and also the investment strategy of between investor. 
Elementary attribute function as a group the first independent variable becoming behavioral background and based of investor. This elementary attribute consisted of : Elementary strategy and the agent influence strength. Elementary strategy is elementary strategy type of investor, that is: fundamentalist, chartist, and noisy. 

Fundamentalist strategy its which always have tendency to maintain price at one particular definitive value. Chartist strategy its strategy of where agent monitor market tendency of pursuant to historical data. Noisy strategy chosen action buy at random with probability 0,5 but only selling if the agent is security (for example finding 2 other agent is which at random also sell). Influence strength expressed by as his strength is influence of agent to other agent in determining their decision to sell (short-futures), non-active (in-active), or buy (long-futures). 

Temporal attribute function as a group the independent variable both which ever change as long as and simulation model. Temporal attribute cover: Capital, Ownership of, and Risk Expectation. Capital expressed by as share and/or money to be invested. Ownership is the amount of share had by investor in market. Risk Expectation is investment risk anticipation consisted by three possibility: a) in the money, situation of where lower strike price than cash price share (market price); b) out of the money, situation of where higher strike price than cash price share (market price); and c) at the money, condition where strike price of is equal to cash price share (market price). 

Investment strategy representing first variable intervening as investment strategy decision conducted by investor of at three strategy alternative: selling (short-futures), non-active, or buy (long-futures). Investment Risk Variable its second variable intervening measured by or deviation strike price bases from market price consisted of by three possibility: a) in the money; b) out of the money; and c) at the money. 

3. Data Analyzing 

Pursuant to framework structure of above the experiment research, designed by a mathematical equation function as first phase analysis, with construction form model like following (Surya ; 2004, 161-163), (Takahashi; 2002, 6-8).
 Market in this simulation model is defined by as time (iteration) of where market maker note price of each the time. Market entangle one share which trade of where price of every share ( Pt) determined by " market maker" single. After agent make decision to sell, in-active or buy, market maker assign value Pt+1 

Elementary attribute from agent having the character of remain to becoming elementary characteristic of investor in determining decision of investment is :
Strategy, where every agent have certain strategy in determining his decision to sell, in-active or buy ( Xt(i)  є {- 1,0,1}). Model will perceive three elementary strategy : 

- strategy Fundamentalist, action of pursuant to reference value ƒ t to buy if pt  ≤ ƒt , and will sell if pt > ƒ t . In simulation, change assess random reference in certain interval or determined 
- strategy Chartis, to sell if value of moving average from return share 
  - Noise strategy (noisy), chosen  action buy at random with probability 0,5 but only selling if secured. average value of price paid for all share had by investor, relative is small the than pt . 
-  Influence Strength, where each agent have influence strength which different each other in influencing other agent to make decision to sell, non-active or buy. Each agent influence and influenced by agent influence strength in around expressed by as  s (i). every decision, xt(i)   є {-1,0,1}, determined by strategy of is each agent which normalization from value of between (-1, 0, 1) visible so that in the form of probability. 

From third the occurrence  alternative of above the, hence investor or agent will obtain ; get optimal investment [at] event  EIt(i) {0} = ∆pt  or EIt(i)  {+1} = ∆pt ,  because can fulfill function hedging or speculative. On the contrary agent (investor) will experience of loss  if event that happened its EIt(i) {-1} = ∆pt . 
Pursuant to model of simulation which its laid open above is here in after conducted by process of alternative iteration of input before hand determine configuration  of early simulation. Amount of agent or investor specified by a number of 100 people. Composition its amount of agent  according to each alternative of strategy of investment used by is: selling (short-futures) : non-active : buying (long-futures) = 30 : 40 : 30. Totalizing contract of futures commercialized by is counted 5. Base price of every contract specified by equal to Rp 1.000.000,- , for a while capital of early had by investor its equal to Rp 1.000.000.000,-. Distribution of capital, strategy and strength of influence to the each agent given at random in the early the simulation. Based on  breakdown of step process analysis and form the model and also scenario of  simulation will be conducted by using program of computing Netlogo. 

4. Test Validity Model
According to model tested by using Internal model [of] validity and External [of] validity. Internal [of] validity tested with method " testing effect" (Sekaran : 2000,155-156).
Testing effect represent method of where conducted by examination of early (pre-test) utilize to obtain of about parameter before given "treatment". Here in after conducted by examination of its end of result process simulation experiment (post-test). Difference of between examination of early and final represent attribute in doing  "treatment".
As for validity external examination (external validity) conducted by after internal validity test. If obtained a valid model attribute and convergent of at step test internal validity hence made by model in real situation environment of market (real market), or process generalizing model at more macro context.
IV. EMPIRICAL RESULT
Index value LQ-45 as control group data (control group) in this research is that is index data LQ-45 from year 2000-2006. Index value change is determined by average price movement is weighed (weighted average) in a portfolio share. Index always calculated with multiplying stock out standing total from every share in index at the price of the market and then market value total from all shares divided with market value total from shares at one particular year base.

1. Analyzing  of  Agent Based Model Activating 


Activate from agent based model by using software Netlogo, where each agent behavior formulate such as those which unfolded previous. application agent based model function  as a means of help" tool" investor or agency in investment strategy decision making. from investment supposed happen investment risk pregnancy depreciation as form investment optimizing. Application agent based model can be described computation simulation program logic channel in the form of flow-chart, as follows:
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Based on activating of computation simulation model program by using software Netlogo, obtainable program analysis result shaped output green color line graph visual. this line is time harmonious data result from control group from year 2000 s/d 2006,  or during data observation period 7 year transaction. Consist of 1694 observation data transaction days that is as follows :
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Figure.2 : Graph of Indeks data LQ-45 from year 2000 to 2006

From control group data observation from year 2000 s/d year 2006 in program analysis result shaped output graph visual above, got information as follows: 

transaction day total during observation period 1694 days that consist of transaction in the year 2000 as much as 239 transaction days, year 2001 as much as 242 days, year 2002 as much as 245 days, year 2003 as much as 242 days year 2004 as much as 241 days, year 2005 as much as 243 days and year 2006 as much as 242 transaction days. Index value LQ-45 bottom most: 67,275 in sequence observation data 311th (sign is surrounded under, that is transaction date period Aprils 20th 2001. as to index value LQ-45 highest: 393,112 in sequence observation data at 1506th (sign is surrounded at on, that is transaction date period Dec 28th  2006.


Iteration according to manual with beginning scenario likes investor composition total 30 - 40 - 30, influence coefficient 0,5 and coefficient risk expectation  1- 10, produce output graph form. Graph form that  consist of 2 (two) index lines LQ-45 green color and model red line as follows:

[image: image3.emf]
Figure. 3 : Graph of Simulation Index data Model Varian I from year 2000 to 2006

               Change scenario variation in investor composition permanent 30 - 40 - 30. influence coefficient turns into 0,3 and coefficient risk expectation is 5, with total and share property kind turns into 25. this composition produces form output graph as follows:
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  Figure . 4 : Graph of Simulation  Index Data Model Varian III From year of  2000 to 2006

          From above happen index line good graph transformation LQ-45 green color also model index line red color. This matter is caused far model index value scale is 13.700 differ from index LQ-45 only in scale 418. Iteration process is stopped in transaction day time distance to 370.

Change variation iteration process according to manual good in investor composition, influence coefficient heavy and coefficient heavy risk expectation, and total and share property kind is done to recurrent. the aim so that got model index that has pattern trend movement or index change that approach or much the same to with data change pattern riel index LQ-45, such as those which got as output graph picture follows : 
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Figure 5 : Graph of  Simulation Index Data Model Varian XIII From year 2000 to 2006

           Model data condition approaches pattern trend data riel index LQ-45 in graph above. Model condition approaches pattern trend data riel this after pass iteration process setup program thousands time according to manual. this process goes on to be has trial error reflect model weakness, for no certainty (has random) in iteration times condition approaches pattern trend second data population experiences convergent. 

Based on iteration process a part in output graph visual 4.2 s/d graph 4.15, can be resumes analysis result from various variant model that begun from variant I (once) up to variant model XIII, that is as follows:

a.. Composition as agent 35 fundamental investors, with transaction frequency buys as much as 223.285 time and transaction sells 37.323 time,  and type chartist  as much as 34 with transaction frequency buys 35.173 transaction time sells 211.193 time. while 31 noisy type investors  with transaction total sells that done 122.240 time with 109.189 transaction time buys.

b.   During model observation period has happened transaction accumulation has sold as much as 370.756 times and dominated by type investor chartist. Transaction buys in period same 367.647 times is dominated by fundamental type investor. 

c.  Influence  of  coefficient on course 0,5 that have a meaning agency influence towards another agency in decision making (sales and or not mobile) very strong. 

d.  Coefficient of risk expectation in value 10 that have a meaning from investor decision heavy total, a part risk expectation from agency expects to happen negative difference situation. that is where does higher contract index than index value riel (market price) or situation out of the money. 

e.  A kind property and share total in value 5, have a meaning kind property situation and share total by agency or relative investor a little in comparison with kind property value total spectrum and share total that is as much as 45. 

f.   The work hypothesis testing (h1) provable that predictable attribute base that consist of strategy element base and agency influence strength, with attribute temporal that consist of capital element, property and risk expectation can to reconstruct form agent based model,  or hypothesis zero averse (h0 = h1).

2. Convergent Model Test 
To complete  convergence test between index data population LQ-45 with model index data population will be done significance test curve fit. That  is pass test f-test and t-test by using SPSS version 11 got result as follows : 

Tabel 1: Significant Test Curve Fit Model

CURVE FIT MODEL:  MOD_1.

Dependent variable.. VAR00002          Method.. LOGARITH

Listwise Deletion of Missing Data

Multiple R           .92776

R Square             .86074

Adjusted R Square    .86066

Standard Error     43.20234

            Analysis of Variance:

                 DF   Sum of Squares      Mean Square

Regression        1       19519811.8       19519811.8

Residuals      1692        3158020.5           1866.4

F =   10458.29883       Signif F =  .0000

-------------------- Variables in the Equation --------------------

Variable                  B        SE B       Beta         T  Sig T

VAR00001         218.642080    2.137978    .927763   102.266  .0000

(Constant)      -849.582473 10.626519   -79.949.0000

  FIT_1       Fit for VAR00002 with VAR00001 from CURVEFIT, MOD_6 LOGARITH

  ERR_1       Error for VAR00002 with VAR00001 from CURVEFIT, MOD_6 LOGARI

  LCL_1       95% LCL for VAR00002 with VAR00001 from CURVEFIT, MOD_6 LOGA

  UCL_1       95% UCL for VAR00002 with VAR00001 from CURVEFIT, MOD_6 LOGA
From significance test analysis table curve fit above got information that population between index data lq-45 as independent variable with model data as variable dependent has correlation coefficient as 0,92776, that demo connection very strong. Determination coefficient for second data population 0,86074 with determination coefficient value that customize as 0,86066. This matter haves that 86 % change or variation from model index explainable by change in index lq-45, while 14 % caused by another factor.  Significance test result shows that f value counts as big as 10.458,29883 with value sig f 0,00. in table f, with v1 as 1 (one),  and v2 bigger than 120 got table f value as big as 3,84. based on analysis result known f value counts bigger than f table and value sig smaller than alpha (0,05). this analysis result inferential have a meaning correlation coefficient significant statistically. Regression parameter testing result demos value t count for constant as 102,266 with value sig as big as 0,00. value t count for index coefficient lq-45 (-79,949) with value sig as big as 0,00. value t table is looked for in table t (supplement 11) with alpha (= 5 %) and df as big as maximal 65 got value t table as big as 1,295. based on the result value t count bigger than t table and value sig smaller than alpha (0,05), so this matter haves regression coefficient significant statistically. From analysis by using SPSS version 11 same got graph picture curve fit. this graph is as visual analysis form from second population data to significance test analysis, that is as follows:
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From analysis result activate and convergent test (curve fit model) provable that Agent Based Model can be made based (tools) in investment strategy decision in futures contract LQ-45. Based on test analysis result otocorellation and graph compare visual in both index data LQ-45 and index model used SPSS version 11 provable that has random data character (approach coefficient value otocorellation ± 0) with cluster characteristics volatility.

3. Superlative Kurtosis Character and Fat Tail Distribution Test 

To detect character of superlative kurtosis and fat tail distribution from time harmonious finance data good to index LQ-45 also model index, can be identified from data distribution value parameter among others standard deviation, skewness,  and kurtosis.  As to result output finance data frequency processing used SPSS version 11: 
Tabel .2 : Distribution of Frequence data Index LQ-45 and Index Model 
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Based on out-put analysis process used SPSS version 11 in table above, knowable ratio value skewness and ratio kurtosis index data LQ-45 as follows:

Ratio of  skewness  =   value of  skewness / std.error of skewness
Ratio  of  skewness =   0,761 / 0,059 = 12,8983051

Ratio of kurtosis     =   value of  kurtosis / std.error of kurtosis 

Ratio of kurtosis     =   9,742/ 0,119 = 81,8655462

Within  identically  process in above for that of   index data  model as follows :

Ratio of skewness   =   4,879 / 0,059 = 82,6949152

Ratio of kurtosis     =   80,268/ 0,119 = 674,521008

Based on ratio value calculation result skewness and kurtosis time series data from both finance data population is got proof that is population abnormal distribution (non-gauss). there also another author called it Brownian-movement  with certain pattern (cluster volatility), has kurtosis superlative and fat tail distribution.

4. Self-Similiarity Test

Analysis R/S as method that known in statistic R/S as analysis form with rescaled range analysis to produce exponent Hurst. to detect multifractal character of finance time series data. In R/S analysis time-series data divide to be  Y1 Y2 Y3 ,... Yn, on same interval be y1 y2 y3,...,yn. then count (R) the cumulative deviation value towards average value in interval normally on standard deviation of the sample (S). On shortly can be write as follows (Situngkir&Surya;2004) :


[image: image8]
Based on index population rescale range data of LQ-45 to be 7 interval data groups 240 (average transaction day in 1 year), 
obtainable maximal value that is 540,1216 and minimal value 175,5347, so that knowable exponent value Hurst as follows :

 R(n) /S(n) = (n/2)H

 Log R(n) /S(n)   = H Log (1680/2)


H = Log (364,5869/2,6220375)  / Log 840
H = 2,1431621613/2,9242792861 = 0,7328855939

Based on procedure and rescale range data within model index population is 7 groups with interval data 240, obtainable maximal value that is 664,0949 and minimal value 154,3877, so that knowable exponent value Hurst as follows :

R(n) /S(n) = (n/2)H

Log R(n) /S(n)   = H Log (1680/2)


H = Log (509,7072/3,3676085)  / Log 840
H = 2,1799991713 / 2,9242792861 = 0,7454825473

Value H always will present in interval [0,1]. value H that vary to show time row data character towards trend, as follows:

(i)   0 ≤ H < 0.5 show that anti-persistence at on  trend.

(ii)  H = 0.5 show that normally brown-mover character.

(iii) 0.5 < H ≤ 1 show that persistence at on  trend.

Based on  exponent value calculation Hurst for both data population can be done self-similiarity test, that is to every exponent value Hurst (df = 2 - H), as follows this:

Tabel. 5: Multifractal Character Test  of Index Data Population

	Population
	Eksponen Hurst
	Fractal  Dimension

	Index LQ-45
	0,7328855939
	1,2671144061

	Index Model
	0,7454825473
	1,2545174527


Based on calculation result in above table provable that index time series financial data population of LQ-45 and index model  has value 0.5 < H ≤ 1 (1 < df < 2), have a meaning persistence towards trend data or has inclination to survive in trend.  Based on test analysis of  reliability result model for index data lq-45 also model index, got information proof that is has random character,  because has value (rk ) approach zero (0), with cluster volatility pattern, leptokurtosis and fat tail distribution and multi fractal character.
           Studied of Tomkin (2001) conclude that process model volatility data stochastic and simulation model GBM and NIG more better. Because model can responsive data characteristics more vary, so that has ability predict risk option also better. In line with test analysis result of reliability and visual test in index graph, proved that index population data LQ-45 and model index in this research has character of  data support of researched result Tomkin (2001).

This is study result also brace of researched found Situngkir & Surya (2003) that test about finance data statistics character used to approach" agent based simulation" . In study  Situngkir & Surya is found has character; volatility cluster, leptokurtic distribution),  and scalling properties. 

V. CONCLUSION AND DISCUSSION 
5.1. Conclusion 

Based on in this research problem that submitted previous, model reconstruction and study variable that design in hypothesis argumentation is got study conclusion as follows: 

1. model and testing analysis shows proof, that attribute base (strategy variable base, agency influence strength) and attribute temporal (capital total, total property and share kind, risk expectation), simultaneously can reconstruct computation simulation program agent based model. Influential model towards investment strategy in contract futures index LQ-45, done model validity testing passes model convergent test. 

2. Based on result of agent based model activate, the could accumulate index finance time series data behavior LQ-45 has non-linear in Jakarta Stock Exchange. Non-linear data character stochastic, volatility cluster, distribution leptokurtic or fat tail distribution and multi fractal, done testing as test form reliability model.
3. Implemented the model of the corporate financial risk as should be corporate social responsibilities a party for the environments, customer, communities and stakeholders in order to sustain their business practices. 
5.2. Discussion 

 



Based on study conclusion in research problem that in capital market, application agent based model as a means of help (tools) in investment strategy is submitted several suggestions as follows: 

1.   Agent based model in this study, be theory comprehension accumulation" behavioral finance" and approach to microstructure of capital market (bottom-up approach). Modification agent based model that developed from study of   Ritter (2003), Castiglione (2000), Situngkir & Surya (2003), can be made as a means of help (tools) in investment decision making. This investment strategy is wisdom implementation real form good corporate governance for the company as a part of  corporate social responsibility. 

2.  This result of study can be made comparison or input for institutional investor also individual, in the effort formulate investment strategy hedging in derivative security especially contract futures index  LQ-45.

3.   Quantity enhanced efforts and research quality with setting capital market in Indonesia. Especially with use to approach experimental, pass artificial market computation simulation method for advanced study.  
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Figure.1: Flowchart of ABM





Figure. 6: Graph of Curve Fit Model
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