Lecture 4 Exercise Set
Modeling Choices in a Rental-Market ABM
Purpose of This Exercise
Lecture 4 is the first lecture in which we actually build an agent-based model.
In earlier lectures, we asked what the supply-and-demand diagram hides. In this lecture, we began to reveal the hidden process by building a simple rental-market model from agents.
The purpose of this exercise is not only to check whether you understood the lecture. The deeper purpose is to help you begin thinking like a model-builder.
An agent-based model is created by making explicit choices:
· Who are the agents?
· What do they know?
· How do they meet?
· How do they negotiate?
· When does a deal happen?
· Are contracts final or tentative?
· Can agents renegotiate?
· What information becomes public?
· When does the process stop?
In textbook supply and demand, many of these assumptions are hidden. In ABM, we must state them openly.
A good modeler must also ask: are these assumptions reasonable? Do they describe something close to a real market? If we change the assumption, does the result change slightly, or does the whole model behave differently?
This exercise will help you practice that skill.

Part A: Reconstructing the Lecture 4 Model
Question 1
In Lecture 4, the model begins with six students and six homeowners.
List the agents in the model and explain what the number in parentheses means.
Your answer should explain the difference between:
· a student’s maximum rental budget;
· a homeowner’s minimum acceptable rent.

Question 2
Why are agents and reservation prices not enough to define an ABM?
Explain why we also need rules about information, matching, negotiation, contracts, and competition.

Question 3
In the Day 1 version of the model, agents have limited information and are randomly matched.
Explain why this is a reasonable first assumption for a real rental market.
Then explain one way in which it may be unrealistic.

Question 4
The Day 1 outcome produces several different rents: some low, some high.
Why is this outcome more realistic than a textbook diagram showing one market-clearing rent?
Use ideas such as limited information, random search, bargaining, and failed negotiations.

Part B: Identifying Modeling Choices
For each of the following modeling choices, answer three questions:
1. What assumption did Lecture 4 make?
2. Is the assumption reasonable for a real rental market?
3. What might happen if we changed the assumption?

Question 5: Information
In Lecture 4, agents initially know only their own reservation price.
Then, later, all tentative contracts are made public.
Discuss both assumptions.
Is it realistic for agents to know only their own reservation price at first?
Is it realistic for all contracts to become public later?
How would the model change if contract information remained private?

Question 6: Matching
In the first round, students and homeowners are randomly matched.
Is random matching a reasonable assumption?
What other matching rules could be used?
For example:
· students search from cheapest to most expensive;
· students search by location;
· students search through advertisements;
· students ask friends;
· homeowners choose among applicants;
· online platforms match students and rooms.
How might the outcome change under one of these alternative rules?

Question 7: Bargaining
When a student’s budget is above the homeowner’s minimum rent, a deal is possible.
But the actual rent must still be determined.
What bargaining rule was used or implied in Lecture 4?
Suggest two alternative bargaining rules.
For example:
· midpoint between student budget and homeowner minimum;
· homeowner captures most of the surplus;
· student captures most of the surplus;
· rent is chosen randomly within the bargaining range;
· rent depends on urgency;
· rent depends on bargaining skill.
Would changing the bargaining rule change who gets rooms, the rents paid, or both?

Question 8: Contracts
In the first round, contracts are tentative.
Later, agents are allowed to cancel and renegotiate contracts without penalty.
Is this realistic?
In real markets, what kinds of costs or barriers might prevent contracts from being broken?
Consider:
· legal costs;
· reputation costs;
· moral obligations;
· time delays;
· deposits;
· emotional discomfort;
· fear of losing housing;
· social norms against breaking promises.
How would the model change if contracts were final once made?

Question 9: Competition
Lecture 4 introduces competition after Day 1.
Students paying high rents can seek cheaper rooms. Homeowners receiving low rents can seek higher-paying students.
Why is this competition necessary for the model to move toward the textbook supply-and-demand outcome?
What would happen if competition were not allowed after Day 1?

Part C: Sensitivity Analysis — Changing One Assumption
A key skill in ABM is sensitivity analysis.
This means changing one assumption and seeing whether the result changes.
If a small change in assumptions causes a large change in the outcome, then the result depends strongly on that assumption.
If changing the assumption has little effect, then the result is more robust.
Choose one of the following variations and analyze it.

Variation 1: Contracts Are Final
Suppose that all Day 1 contracts are final. Once a student and homeowner agree, the contract cannot be broken.
Questions:
1. What is the final outcome of the Day 1 model?
2. Does the model reach the textbook supply-and-demand equilibrium?
3. What does this teach us about the importance of renegotiation?

Variation 2: Contract Information Is Private
Suppose that Day 1 contracts are not publicly announced. Each student knows only his or her own contract, and each homeowner knows only his or her own contract.
Questions:
1. Can students paying high rents easily find cheaper rooms?
2. Can homeowners receiving low rents easily find higher-paying students?
3. Does competition become stronger or weaker?
4. What does this teach us about the role of information?

Variation 3: Search Is Costly
Suppose that students must spend time or money to visit additional rooms.
Questions:
1. Would every student continue searching after getting a reasonable contract?
2. Would students paying high rents always find cheaper alternatives?
3. How might search costs create price dispersion?
4. What does this teach us about real rental markets?

Variation 4: Bargaining Power Is Unequal
Suppose homeowners are better informed and stronger bargainers than students.
Questions:
1. Would rents tend to be closer to the students’ maximum budgets or the homeowners’ minimum acceptable rents?
2. Would the same students get rooms?
3. Would the distribution of gains change?
4. What does this teach us about price formation?

Variation 5: Rooms Differ in Quality
Suppose some rooms are closer to campus, larger, safer, or more comfortable.
Questions:
1. Can we still treat all rooms as identical?
2. What new information must be added to the model?
3. How would students decide which room to pursue?
4. Would one market-clearing rent still make sense?

Part D: AI-Guided Model-Building Discussion
Use ChatGPT or another AI assistant as a teaching assistant.
Paste the Lecture 4 notes, slides, or transcript into the AI chat. Then paste the prompt below.

AI Tutor Prompt
I am studying Agent Based Microeconomics. I have completed Lecture 4, where we built a simple rental-market ABM from students and homeowners.
Please act as a teaching assistant for my instructor.
Your task is not to give me answers immediately. Your task is to help me think like a model-builder.
Use the Lecture 4 materials I provide as your main source. Do not replace the instructor’s argument with a generic economics explanation.
Begin by asking me diagnostic questions about the modeling choices in Lecture 4. Ask only one question at a time.
Focus especially on:
· who the agents are;
· what reservation prices mean;
· why agents plus rules define the model;
· what information agents have;
· how agents meet;
· how bargaining determines rent;
· whether contracts are final or tentative;
· why public information matters;
· why renegotiation matters;
· why competition matters;
· how the model reaches the textbook S&D outcome;
· what assumptions were needed to reach that outcome.
After I answer, evaluate my response. Do not simply say “correct” or “incorrect.” Instead:
1. Identify what I understood well.
2. Identify what is missing or unclear.
3. Ask a follow-up question if needed.
4. Help me improve my answer in my own words.
Then guide me through a sensitivity analysis. Ask me to choose one assumption from the model and change it. Help me reason through how the outcome changes.
The goal is to help me understand which assumptions are reasonable, which assumptions are strong, and which assumptions are essential for producing the textbook supply-and-demand result.
At the end, ask me to write a final response of 250–400 words answering this question:
“What modeling choices were needed in Lecture 4 to reproduce the textbook supply-and-demand outcome, and how might the outcome change if one of those choices were changed?”
When I submit my final response, evaluate it using this rubric:
· Does it identify the agents correctly?
· Does it explain the role of information?
· Does it explain the role of matching?
· Does it explain the role of bargaining?
· Does it explain the importance of tentative contracts and renegotiation?
· Does it explain why competition moves the model toward S&D equilibrium?
· Does it discuss at least one changed assumption and its likely effect?
· Does it show understanding in the student’s own words?

Part E: Final Submission
Submit the following:
1. Short Answers
Answer Questions 1–9.
2. Sensitivity Analysis
Choose one variation from Part C and explain how changing that assumption affects the model.
Length: 200–300 words.
3. AI Discussion Reflection
Write 100–150 words explaining what the AI tutor helped you understand more clearly.
4. Final Revised Answer
Write a polished answer of 250–400 words to the following question:
What modeling choices were needed in Lecture 4 to reproduce the textbook supply-and-demand outcome, and how might the outcome change if one of those choices were changed?
Your answer should mention agents, information, matching, bargaining, contracts, competition, and at least one alternative assumption.

