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“What I cannot creat e, I d
- Richard Feynman



Today

A Discussion of exercise 2, the Farmer

A Famous model: the crisis economics model
A Multilateral vs bilateral trading

A Cashin-advance model

A Inflation, price normalization

A Exercise 3: printing money
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Exercise 2: Final Ranking

Rank Firm

team102
Farml

team105
Farml

team104
Farm?2

team103
Farml

team100
Farm?2

team10t
Farml

Dividends

9461

8966

6950

4472

437

36

Source

source

source

source

source

source

source

Methods

Marginal costsbestMan_Hour= Math.pow(0.6 *
Math.pow(100., 0.2)*potatoePricé manHourPrice2.5)
+fixedCosts Threshold dividends above 1000

Version

mhoegger on 20180
04T21:04:44Z

Thrlan on 2018.0-04T20:53:06zBudget by internal iteration, dividend threshold 1000

DavidMaurenbrecheron 2018 12 manrthours * price
10-04T21:47:18Z Dividend threshold 900

AlbinaGilmijarovaon 201810 budget=(24'manHoursPrice+dividen2;
04T721:48:03Z ((4*(money- fixedCost¥ 3)-fixedCost¥500;

Sommerl872 on 20180 GoldenRatioSearch
04T14:01:397 Dividend threshold 800

Richard Chan on 2018)- Money—*“fixedCost%
04T21:56:06Z 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  Exercise 2. = Analytical Soluticn
solve the aggregat o .4 .o maliepolaloe price bo 4

problem Ph price of & man-hour
Only one feasible price ratio.
A y ble P C.e atio Alsrcf)ak fitm f?rcvo)vdion {Unchion: r‘&Oﬂ.(' '(°"5‘} the. laund
A Labor share: 1.0, Profit share: 0.0 - Ll el | dal
(This is always the case with linear 2l ) 1E W™ PP S ( B N Y PO FARIPT
k=0.626

production functions.)
Profibs: T = o -F* M) - pH = kH-pH
Three gases: k> P2 09 Proﬁk by cheasing H=0
k = eh-2 0 Frofﬂs , any H is feasible
ki<l [ & 10 protits, H* O nc production
This always holds wuibh conshant returns bo scale  (linear Praa)uc}fc'. funcKens) .
,n¥6$f§A5 cose 1S k*PL-a 06246
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Exercise 2. Analytical Solution

2 . Solve the aggregate consumer
distinguish farm owners and the others.

S probl em. Si

Farmer ? ne profits

Max U(HA A ‘oj(zil'k) L los(xy s.\~. p;‘}\ + o e D p;‘h =

max  U(h) 2 log (Ul—k) 4 ‘OS(FR}‘>
duU ~1 \

\
an > mwm eeh SO0

=D 'Lkzl([ =D k’: \Z

number of A&o\\*-s

I
1
H= 5 h = Wk = 384 (Simylaton has 383 S Iraded polaloes )

%4 l_

assume )\om03 qw.ﬂy

Resulting utility per farmer: U = 4.501
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Exercise 2: Optimality Conditions

ALabor share: 0.6 for individual firm, 1.0 in the aggregate
AProfit share: 0.4 for individual firm, 0.0 in the aggregate
AThe aggregate one prevails. Why?

A Profits are 0O in the efficient outcome.



Exercise 2 Simulation

Following results stem from using the following very simple heuristics in a local simulation:

protected double calculateBudget() {
return 188,
h

protected double calculateDividends(int day) {
double money = getMoney().getAmount();
if (money > 1@e8) {
return money - 1868;
+ else {
return 8.8;

}
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Exercise 2 Simulation

Prices quickly converge towards what

theory predicts, namely @626 Price ratio quickly approaches theoretical optimum
Why does this work: 1.2
(]
1. Even though spending is fixed at 100, prices and g 1
everything else are flexible and pushed towards s]
equilibrium by market forces. ;ﬁ 0.8

2. Ataverage, there is less than 1000$ per firm, so this = gg [fr—"
dividend schedule leads to O dividends in equmbrlum o
which is in accordance with the efficient outcome. c 0.4

3. By emitting everything above 1000$, the situation of 5 0.2
a firm hoarding excessive amounts of money is '

avoided 0
This method breaks down in the competitive setting, as 0 500 1000 1500 2000
the farms need a way to coordinate themselves onto the Day

same spending level.
—Optimal Price Ratio Actual Price Ratio
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Exercise 2 Simulation

. . Labor costs and dividends over time
In case of efficient outcome:

3500
A Firms make (almost) no profits in
equilibrium, i.e. profit share iseglibile 3000
A This is a consequence of having a linear 500
aggregate production function (slide 16 of
previous lesson) = 9000
A Linear production function = constant £
returns to scale = profit share is zero < 1500
1000

A Farmers that own a farm and farmers that 500
do not own a farm are (almost) equally

well off. Slight difference comes from not o W Tr——
being able to have fractions of firms. 0 200 400 600 800 1000 1200 1400 1600 1800 2000
Day
——Dividend Income Labor Income
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Exercise 2 Simulation

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.

Firm Cash Holdings

3500
3000
2500

2000
1500

1000

500 ¢

0 500 1000 1500 2000 2500 3000 3500
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Exercise 2 More Adaptive Solution

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

}

Using the CovarianceControl  method.

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

A Code discussion.



Firm Decision Heuristics

AWorking Paper

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

ADividends < Profits: firm grows
ADividends > Profits: firm shrinks =

L il L L E PR s

200 4

Inp lum
o [=)
1 1
=R
Qo |l o
S e o
= & ©

Figure 1: Setting the parameter by slightly below the standard value of 1.0 already allows the firms to converge
towards the efficient production level.



CrisisEconomics

A« Crisis” actually does not mean crisi

Research Initiative for SystemicstabilitieS
A One of the largest agesiiased economic models ot
A Lots of top European researchers in the field L

participated S ...

A Dozens of papers and specification documents P2/ B\
“produced” eoumtn /7 i \:‘\\ ey
A EU funding @m:ﬁm—}@;“ ,f \\,{, i
A Dead since 2014 \ 7/ e\
A Website:http://www.crisis-economics.eu/ ” “\ /.- xw ,{, "‘e//e
A Source codehttps://github.com/crisiseconomics ef_?@k?“;i Rj'“mk;@
A Showing you a demo s
D
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http://www.crisis-economics.eu/
https://github.com/crisis-economics

Break
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Money: three roles

Roles:

AUnit of account
AStore of value
AMedium of exchange

Properties:
ADurable
ADivisible
AFungible




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 optim&kggmann 1973)

“Transactions role of money 1 s
money I nto the utility function
(The Transaction Role of Mon&stroyand Starr, 1990)

AWe don’t put 1t 1 nto the util]

because they can buy actually useful goods with it.



Money: Casin-advance model

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

AAllows 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.



Quantity Theory of Money

A MV = PT (thd=isher Equation)

A Each 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

APrice indices
ABias of price indices
AMeasuring inflation



Exercise 3Money

AExperimenting with the money supply

ACan an individual agents influence the price level by hoarding money?
AWhat happens if money pays interest?

AWhat happens when we issue helicopter money?



