
Agent-based Financial Economics
Lesson 2: Programming

Luzius Meisser, Prof. Thorsten Hens
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“What I cannot create, I do not understand.”

- Richard Feynman



Today

• Ensure you are all setup

• Computer architecture

• Interpreted vs. compiled languages

• Functions and Objects

• Our setup

• Sequence economy

• Golden ratio search

• Preparation of exercise 1: the hermit
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A chip on an electronic circuit.



Setup

Software:

- Java SDK (Software Development Kit)
https://adoptopenjdk.net/?variant=openjdk13

- Github Desktop
https://desktop.github.com

- Eclipse for Java Developers
https://www.eclipse.org/downloads/
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https://adoptopenjdk.net/?variant=openjdk13
https://desktop.github.com/
https://www.eclipse.org/downloads/


Repositories
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Computer Architecture
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• Processor

• RAM: fast (nanoseconds), volatile, typically 
a few gigabyte

• Disk: slow (milliseconds), large, but 
persistent, hundreds of gigabytes

→Running a simulation that does not fit into 
RAM is unbearably slow.

→My computer has 96 GB ☺



Computer Instructions

9/30/2019 Agent-based Financial Economics - HS17 6

• Compiled languages convert 
source code (made for humans) 
into bytecode (made for 
computers).

• Compiled languages are usually 
faster, as the compiler can do 
many optimizations an 
interpreted can’t.



Garbage Collection
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High-level languages cleanup the memory automatically for you.
Disadvantages: less efficient, sometimes everything pauses for a fraction of a second
Examples: Java, Python, c#, etc.

Low-level languages have explicit memory management. If done carefully, this is more
efficient and better suited for real-time applications. If not, this leads to «memory leaks».
Examples: C, C++

→ Try to avoid languages without garbage collection



Functions and Classes

• See sample classes
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Setup
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Web Server
meissereconomics.com/vis

Your Browser

Get website (written in 
vue.js and «compiled» 
into Javascript)

Execute Javascript, 
which fetches data
from server

course2019

team201

team202

Team203

github.com

Change 
notifications

Fetch latest versions

My Computer
team203 
student 1

team203 
student 2

Pull and push changes



Webserver
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Ranking
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Currently ranked with an 
exponential moving average 
at the end of the simulation.

Factor: 0.98
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Which offer would you prefer?
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Result from 
asking 6912 
economics 
students from 
around the 
world.



Why discount the future?
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• You might not live any more tomorrow
• You might change over time
• Your preferences might change
• You are greedy
• You need the money now
• Culture
• Reliable environment (compare the marshmallow test)
• Inflation
• Interest / opportunity costs

→ Interesting question: can a population of agents with high discounting individually 
form an organization with low discounting overall?



Endogenously enforcing discounting
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What is a good ranking for competing agents?

What is a good metric to rank agents?

- Achieved life-time utility?
→ Unfair with idiosyncratic, probabilistic death

Example: agent A achieves u=5 per day and lives 100 days, agent B 
achieves the same, but lives 150 days.

U(A) = 500

U(B) = 750

But was agent B really better?
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What is a good ranking for competing agents?

What is a good metric to rank agents?

- Achieved life-time utility?
→ Unfair with idiosyncratic, probabilistic death
- Average life-time utility?
No, does not maximize the same.
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What is a good ranking for competing agents?

What is a good metric to rank agents?

- Achieved life-time utility?
→ Unfair with idiosyncratic, probabilistic death
- Average life-time utility?
→Wrong, does not maximize the same
- Utility experience on last day?
→ Theoretically yes!
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What is a good ranking for competing agents?

What is a good metric to rank agents?

- Achieved life-time utility?
→ Unfair with idiosyncratic, probabilistic death
- Average life-time utility?
→Wrong, does not maximize the same
- Utility experience on last day?
→ Theoretically yes! But quite random.

- What about an exponential average?

→ Yes, even when memory factor differs from discount rate!
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What is a good ranking for competing agents?

9/30/2019 Agent-based Financial Economics - HS17 20



Exerice 1: The Hermit

• Try to run the agent locally

• Push some changes

• Don’t push code with errors!
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Demo

• How to run the whole simulation on your computer
(excluding the agents of the other teams)

• Only way to compete against the other teams is to upload your agents

• Everything else – including the web server - can be run locally
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