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0. General purposes

The aim is representing a realistic scenario as a background of a complete and consistent stock 

market. Changes in endogenous and exogenous variables shall lead to a very wide range of outputs, 

and opposite likelihood judgments.

1.  The world that we aim at reproducing

Stock  markets  are  nowadays  artificial  worlds  that  reproduce  electronically  the  bargaining 

processes for any kind of security.

Stock  markets  are  strictly  regulated  with  common  worldwide  rules,  in  order  to  minimise 

uncertainty for the investors.

The basic activity is the exchange (BUY/SELL). Each operator interested in opening (closing) a 

position can insert a BUY (SELL) order. Generally, every buyer (seller) has clear in mind the max 

(min) price at which he could be willing to buy (sell).

Hence, when the buy/sell instruction is given, the operator declares this max/min price: the max 

price that the purchaser is willing to pay is called bid price; the min price that the seller is willing to 

accept is called the ask price.

The electronic market collects all the bid/ask orders and ranks them quantitatively.

An exchange is performed when buyer and seller reach an agreement about the price, i.e. when 

the bid/ask spread comes to be equal to zero: in any case, the market ensure that every buyer pays 

the seller with the lowest bid price, and every seller can sell to the  buyer with the highest ask price 

(because in the real word, nobody might choose differently!).

The last performed contract displays the “last price”,  i.e. the official market price: an operator 

may  also  insert  a  “market  order”,  without  a  bid/ask  limit  price,  and  perform  the  exchange 

immediately at the market price (or slightly less or better). That is really true in liquid markets, with 



huge daily volumes, while it could be inefficient for securities which do not enjoy a continuous 

flows of exchange orders.

Now, it is clear that the agents buy and sell with the goal of a profit: this can be reached simply 

by holding a security and trusting in long-run positive returns, taking also into account dividends. 

The short-run approach is instead the one of speculators, i.e. agents who believe that they have real 

possibilities to perform better than the market, and they use their skills in order to beat the market. 

let us be concerned only with speculators,  i.e. people entering the market when they presume that  

prices will rise, and exiting before the alleged drop. This is the standard approach, the “bull” one, 

based on the strategy of exploiting price rises.  The complementary speculative approach is  the 

“bear” one, which makes profit when the chosen security falls in price, since it has been previously 

“short” bought and it will be “short” sold.



2. Netlogo settings

In this model, all kinds of agents are contained in just one breed, “randomAgents”. Behavioural 

differences  are  set  throughout  sliders,  which  always  represent  “probabilities” that  the  group of 

randomAgents may operate following different rules.

The greater  feature  of  this  model  is  the  creation  of  a  consistent  and realistic  world:  before 

running the program, the user can set the fundamental economics of the exogenous scenario, and in 

particular:

– population size

– level of general uncertainty in the system

– agents' expectations rate

– real economy growth rate

– dividend pay-off rate

– agents' investment propensity

– “out of market” level

It is straightforward to argue that each one of this parameters strongly affects stock market trend.

The  first  and the  second  ones  affect  market  “liquidity”,  i.  e.  the  ration  between  performed 

transactions and market intentions.

The  following  variables  (but  the  last)  all  show  a  positive  relationship  with  stock  prices. 

Interesting results can be obtained by setting a negative situation in one context and a positive in 

another one, and checking which one will prevail.

“Out of market” level is an operational variable representing the speed at which the agents exit 

the market when prices and money levels are dramatically low.

As to the sliders about agents' mind, we have:

– the ratio between moving average investors and the rest of the population

– followed by the length for the moving average list

– the ratio between “periodic” agents and the rest of the population

– followed by the length of the “holding/waiting period”

As we said, these sliders represent probabilities. In the next section we will examine the code.

Moving average agents are technical analyst who follow a simple rule: when the last price is 

lower than the historical price, then buy: and vice versa. The length of the period taken into account  

is the number of days used to calculate the moving average.

Periodic agents are speculators who use their own criteria in order to buy-sell: as a simplicity 



scheme, here we have that PA buy/sell at the end of a fixed span of time (holding/waiting period), in 

which they pretend to realise a profit or minimise losses.

With the “go” button, an open market day is run. At the end of each tick, in the display are 

shown all market levels and every agents has set his colour in order to describe what he has done: 

– a dark gray means that he stayed put because of uncertainty

– a light gray colour means that he asked for a price without finding a counterpart (then he 

passed)

– a red colour means that he sold

– a green colour means that he bought

Finally, a link is visible between each buyer/seller and his counterpart.



3. Code building blocks

Let us be concerned now with the fundamental strings of the model.

If the agent is not out of market, each day he receive an increment in terms of money in his 

pockets,  because  of  economy expansion  (notice  that,  if  economy goes  well,  shareholders  also 

receive dividends!); in case of contraction, money in his pockets shrinks.

Then, the agent faces to the probability to be a “periodic” agent.

If not, he has to face the probability to be a “moving average” agent.

Finally,  if he is a “normal” agent, the “buy/sell” intention is set by a random-float (again, a 

probability) which depends strictly on expectations rate and investment propensity: notice that, in 

previous case, these two features does not affect agents'  behaviours, since technical analyst  and 

periodic agents are supposed to operate on the basis of their own beliefs.



In this section, each agent “offers” a price, which will be put, in the next section, in the bid/ask 

book. The two last conditions ensure that nobody can sell if he does not hold at least one stock, and 

nobody can buy paying a price higher than his savings.

In this section, the most pregnant feature: bid/ask book is formed. LogB collects all bid offers, 

LogS ask ones. Then books are sorted increasingly. Then, prices are paired following market rules: 

the exePrice is always the lower one in the list, because nobody would buy at a price higher than the 

lowest one, and vice versa. When bid/ask price find a counterpart, exchange is performed.



4. Experiments and results.

Different situations in this model are really easy to be painted.

1. Standard (neutral) economic conditions lead to a random and stable stock market trend: 

2. If we increase MA elements (say, 20% with MA length 90 days), a regularity has born:

3. The period of the regularity obviously depends on the length of the MAlist: if we increase 

that value to about 300 days:



4. The magnitude of oscillations obviously depends on the percentage of MA agents in the 

model: ceteris paribus, if we reduce this value to 10%:

5. But, if MA elements are too many, liquidity drops and eventually exchanges come to be 

impossible,  simply because book intentions are the same for all  the agents,  without any 

chance of finding a counterpart.



6. Keeping 20% of MA agents (with 300 days of MA list), let us be concerned with shocks in 

real economy. First of all, a jump in expectations will lead stock prices to the sky, but then 

we will see a new stable trend:

7. Again, if expectations are too high liquidity will drop and exchange will become impossible, 

simply because everybody wants to buy and nobody wants to sell! Let us see the result with 

exp rate 100%:

8. A drop in investment propensity (a concurrence hard to be verified in real world, but useful 

to theoretical survey) produces and interesting non-regular trend, even if MA elements are 

still present... that means that, in this case, exogenous variables have greater influence on 

stock market than endogenous ones.



9. Let us clear all: if we set 30% MA elements (with 300 days) and 30% periodic elements 

(with holding period 21 days), we can notice that the “competition” between the two groups 

originates a spurious regularity, i.e. a periodic trend which is constantly interrupted at fixed 

moments (notice also liquidity peaks and drops!)

Obviously, magnitudes and period lengths depend on the parameters of the single agents.

10. Notice now that the occurrence of “organised” groups generally reduces the liquidity of the 

sistem: let us set 50% MA elements and 50% periodic agents. We can see that the trend 

comes to be really “electric”, i.e. the contrast between the two forces increases volatility. 

Nevertheless, the stronger this contrast, the weaker is liquidity



11. Finally,  let  us  be  concerned  with  consequences  of  negative  business  cycles:  suppose 

economy is  in  strong recession  (suppose,  extremely,  -18% per  year!),  but  suppose  that 

investment propensity and expectations are still high. The result is that investors are “poor” 

in terms of money in their pockets, but everybody still wants to buy: hence, stock prices are 

still high, and nobody can afford this expence... then, market is empty!


