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Lesson 3: Money
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luzius@meissereconomics.com

“What I cannot create, I do not understand.”

- Richard Feynman



Today

ÅDiscussion of exercise 2, the Farmer

ÅFamous model: the crisis economics model

ÅMultilateral vs bilateral trading

ÅCash-in-advance model

ÅInflation, price normalization

ÅExercise 3: printing money
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Exercise 2: Final Ranking
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Rank Firm Dividends Source Version Methods

1
team102-
Farm1

9461 source
mhoegger on 2018-10-
04T21:04:44Z

Marginal costs: bestMan_Hour= Math.pow(0.6 * 
Math.pow(100., 0.2)* potatoePrice/ manHourPrice, 2.5) 
+ fixedCosts; Threshold dividends above 1000

2
team105-
Farm1

8966 source Tbrlan on 2018-10-04T20:53:06ZBudget by internal iteration, dividend threshold 1000

4
team104-
Farm2

6950 source
David Maurenbrecheron 2018-
10-04T21:47:18Z

12 man-hours * price
Dividend threshold 900

6
team103-
Farm1

4472 source
Albina Gilmijarovaon 2018-10-
04T21:48:03Z

budget=(24*manHoursPrice+dividend)/2;
((4*(money - fixedCosts)/3)-fixedCosts)/500;

8
team100-
Farm2

437 source
Sommer1872 on 2018-10-
04T14:01:39Z

GoldenRatioSearch
Dividend threshold 800

9
team101-
Farm1

36 source
Richard Chan on 2018-10-
04T21:56:06Z

Money –“fixedCosts”
Dividend threshold 500

https://github.com/meisser/team102/blob/master/exercises/src/com/agentecon/exercise2/Farm1.java
https://github.com/meisser/team105/blob/master/exercises/src/com/agentecon/exercise2/Farm1.java
https://github.com/meisser/team104/blob/master/exercises/src/com/agentecon/exercise2/Farm2.java
https://github.com/meisser/team103/blob/master/exercises/src/com/agentecon/exercise2/Farm1.java
https://github.com/meisser/team100/blob/master/exercises/src/com/agentecon/exercise2/Farm2.java
https://github.com/meisser/team101/blob/master/exercises/src/com/agentecon/exercise2/Farm1.java


Exercise 2: Analytical Solution

1. Use aggregate production function to 
solve the aggregate firm’s optimization 
problem

ĄOnly one feasible price ratio.

ĄLabor share: 1.0, Profit share: 0.0
(This is always the case with linear 
production functions.)
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Exercise 2: Analytical Solution

2. Solve the aggregate consumer’s problem. Since there are no profits, we do not need to 
distinguish farm owners and the others.
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Resulting utility per farmer: U = 4.501



Exercise 2: Optimality Conditions

ÅLabor share: 0.6 for individual firm, 1.0 in the aggregate

ÅProfit share: 0.4 for individual firm, 0.0 in the aggregate

ÅThe aggregate one prevails. Why?

Ą Profits are 0 in the efficient outcome.
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Exercise 2 - Simulation

Following results stem from using the following very simple heuristics in a local simulation:
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Exercise 2 - Simulation
Prices quickly converge towards what 
theory predicts, namely p=0.626
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Why does this work:

1. Even though spending is fixed at 100, prices and 
everything else are flexible and pushed towards 
equilibrium by market forces.

2. At average, there is less than 1000$ per firm, so this 
dividend schedule leads to 0 dividends in equilibrium, 
which is in accordance with the efficient outcome.

3. By emitting everything above 1000$, the situation of 
a firm hoarding excessive amounts of money is 
avoided.

This method breaks down in the competitive setting, as 
the farms need a way to coordinate themselves onto the 
same spending level.



Exercise 2 - Simulation

In case of efficient outcome:

ÅFirms make (almost) no profits in 
equilibrium, i.e. profit share is neglibile

ÅThis is a consequence of having a linear 
aggregate production function (slide 16 of 
previous lesson)

ÅLinear production function = constant 
returns to scale = profit share is zero

ĄFarmers that own a farm and farmers that 
do not own a farm are (almost) equally 
well off. Slight difference comes from not 
being able to have fractions of firms.
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Exercise 2 - Simulation
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Firm Cash Holdings

The dividend rule of emitting everything above 1000 prevents one firm from hoarding too 
much money and makes sure that enough stays in circulation.
In the long run, dividends are 0, but setting them to zero from the beginning does not work 
either for the reason above.



Exercise 2 ςMore Adaptive Solution

10/5/2018 Agent-based Financial Economics - HS17 11

private double calculateBudget () {
double profits = marketing .getFinancials ( getInventory (), 
getProductionFunction ()). getProfits ();
control .reportOutput ( profits );
return control .getCurrentInput ();

}

Using the CovarianceControl method.
No more fixed amounts, makes the agents fit for dealing with changing prices and 
money supply.

Ą Code discussion.



Firm Decision Heuristics

ÅWorking Paper

ÅGenerally: dividends can be seen as a control variable for the size of 
the firm.

ÅDividends < Profits: firm grows

ÅDividends > Profits: firm shrinks
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Crisis-Economics

Å“Crisis” actually does not mean crisis, but “Complexity 
Research Initiative for Systemic InstabilitieS”

ÅOne of the largest agent-based economic models

ÅLots of top European researchers in the field 
participated

ÅDozens of papers and specification documents 
“produced”

ÅEU funding

ÅDead since 2014

ÅWebsite: http://www.crisis-economics.eu/

ÅSource code: https://github.com/crisis-economics

Ą Showing you a demo
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http://www.crisis-economics.eu/
https://github.com/crisis-economics


Break
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Money: three roles

Roles:
ÅUnit of account
ÅStore of value
ÅMedium of exchange

Properties:
ÅDurable
ÅDivisible
ÅFungible
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Money in classic economic models

Money works if:
- Everyone wants it
- Everyone has some (or can get some by selling something else)

(Bilateral trading processes, pairwise optimality, and Pareto optimality, Feldmann, 1973)

“Transactions role of money is not well approximated by simply putting 
money into the utility function.”
(The Transaction Role of Money, Ostroyand Starr, 1990)

ĄWe don’t put it into the utility function. It suffices if people want money 
because they can buy actually useful goods with it.
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Money: Cash-in-advance model

ÅCreates a demand for money by requiring all transactions be made 
against money

ÅAllows to spend money only once per time step

-> We do not strictly adhere to this, consumers can spend money on 
the same they it was earned. Also, not all money is used every day.
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Quantity Theory of Money

ÅMV = PT (theFisher Equation)

ÅEach variable denotes the following:
M = Money Supply
V = Velocity of Circulation (the number of times money changes hands)
P= Pricelevel
T= Volume of transacted of goods and services
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Additional Ideas

ÅPrice indices

ÅBias of price indices

ÅMeasuring inflation
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Exercise 3 - Money

ÅExperimenting with the money supply

ÅCan an individual agents influence the price level by hoarding money?

ÅWhat happens if money pays interest?

ÅWhat happens when we issue helicopter money?
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