Teacher’s Guide for Workshop 4
Expected Model Path
Students may construct the model in different ways. This is acceptable and should be encouraged.
However, one natural model is the following.
Since information is complete, every student knows which homeowner has the lowest minimum acceptable rent. Therefore, all students first try to rent from the cheapest homeowner, HP(50).
Since all students want the cheapest room, the homeowner receives competing offers. The student with the highest budget can make the highest offer and is most likely to win.
Once HP has contracted with one student, the remaining students move to the next cheapest homeowner, HQ(150). The same process repeats.
This creates a sequential allocation:
· All students first compete for the cheapest house.
· The highest-budget student wins.
· Remaining students compete for the next cheapest house.
· The next highest-budget student wins.
· The process continues until no mutually acceptable contract remains.
A natural bargaining rule is the midpoint rule.
If a student with maximum budget B negotiates with a homeowner whose minimum acceptable rent is H, and both know each other’s reservation prices, then a simple fair bargain is:
Rent = midpoint between B and H
For example, if SF(600) negotiates with HP(50), the midpoint is 325.
This rule is not the only possible rule. But it is natural because both sides know the bargaining range, and the midpoint divides the surplus equally.

One Possible Outcome
Using the sequential full-information model:
1. All students compete for HP(50).
SF(600), the highest-budget student, wins.
Rent = midpoint of 600 and 50 = 325.
2. Remaining students compete for HQ(150).
SE(500) wins.
Rent = midpoint of 500 and 150 = 325.
3. Remaining students compete for HR(250).
SD(400) wins.
Rent = midpoint of 400 and 250 = 325.
4. Remaining students compete for HS(350).
SC(300), SB(200), and SA(100) cannot meet HS’s minimum rent of 350.
No further contracts are possible.
Final contracts:
	Homeowner
	Minimum Rent
	Student
	Maximum Budget
	Contract Rent

	HP
	50
	SF
	600
	325

	HQ
	150
	SE
	500
	325

	HR
	250
	SD
	400
	325


Unmatched students:
SA(100), SB(200), SC(300)
Unmatched homeowners:
HS(350), HT(450), HU(550)
This outcome is close to the textbook supply-and-demand result. The three highest-budget students get rooms, and the three lowest-cost homeowners rent rooms. The rent lies between 300 and 350, which is the equilibrium range in the textbook model.

Main Teaching Point
The most important teaching point is not the number 325.
The most important teaching point is that students have built a model.
They have specified:
· agents;
· information;
· meeting rules;
· negotiation rules;
· competition rules;
· stopping rules;
· final outcomes.
They should see that an ABM is not mysterious. It is a disciplined way of describing a market process.
Once the model has been built, it can be changed.
The teacher should emphasize:
Change the assumptions, and the outcome may change.

In-Class Discussion Plan
1. Begin with Student Models
Ask students to share their models.
Possible opening questions:
· Who are the agents in your model?
· What did they know?
· What happened first?
· Did all students go to the cheapest house?
· How did the homeowner choose among competing students?
· What bargaining rule did you use?
· What was your final outcome?
The purpose is to make students aware that a model is a set of choices.

2. Compare Meeting Rules
Ask:
· Under full information, is it natural for all students to go first to the cheapest house?
· Could there be another reasonable meeting rule?
· What if students care about location, quality, distance, or reputation?
· What if visiting houses takes time?
· What if students coordinate with each other?
This shows students that even a simple model depends on assumptions about search and meeting.

3. Compare Bargaining Rules
Ask:
· Why might the midpoint be a natural bargaining rule?
· Is the midpoint always fair?
· What if the homeowner has more bargaining power?
· What if the student is more urgent?
· What if there are many students competing for the same room?
· Should the final rent be determined by bargaining or by bidding?
This helps students see that “price formation” is not automatic. It depends on rules.

4. Compare with Textbook Supply and Demand
Ask:
· Which students got rooms?
· Which homeowners rented rooms?
· How does this compare with the textbook S&D outcome?
· Did the model produce the same allocation?
· Did it produce the same price?
· Why did full information push the model toward the S&D result?
The expected insight is that full information plus competition creates strong sorting. The highest-budget students end up with the lowest-minimum homeowners.

5. Identify Hidden Assumptions
Ask students to list the assumptions needed for this outcome.
Possible answers:
· fixed reservation prices;
· full information;
· all students know all homeowners;
· all homeowners know all students;
· students can approach homeowners without search costs;
· homeowners can compare student offers;
· no time delays;
· no quality differences among rooms;
· no legal or social constraints;
· no prior relationships;
· bargaining follows a fixed rule.
This reinforces the central theme of the course: ABM makes hidden assumptions visible.

Suggested Board Work
The teacher may write the following table on the board:
	Step
	Students Competing
	Homeowner
	Winner
	Rent Rule
	Rent

	1
	SA–SF
	HP(50)
	SF(600)
	Midpoint
	325

	2
	SA–SE
	HQ(150)
	SE(500)
	Midpoint
	325

	3
	SA–SD
	HR(250)
	SD(400)
	Midpoint
	325

	4
	SA–SC
	HS(350)
	No deal
	None
	None


Then ask:
· Why does the process stop at HS(350)?
· Why do SA, SB, and SC remain unmatched?
· Why do HS, HT, and HU remain unmatched?
· Why is the final rent inside the S&D equilibrium range?

Variations for Class Discussion
After students understand the basic model, the teacher may ask them to modify one assumption.
Variation 1: Unequal Bargaining Power
Instead of midpoint bargaining, suppose the homeowner captures two-thirds of the surplus.
How would rents change?
Would the same students get rooms?

Variation 2: Sealed Bids
Instead of midpoint bargaining, suppose each student submits a sealed bid to the cheapest homeowner.
Who wins?
What rent is paid?
How does this differ from midpoint bargaining?

Variation 3: Search Costs
Suppose visiting each homeowner costs time or money.
Would all students still visit the cheapest homeowner first?
How would search costs change the model?

Variation 4: Room Quality
Suppose HP has the cheapest room but it is far from campus, while HR has a better location.
Would all students still prefer HP?
What new agent characteristics must be added to the model?

Variation 5: No Full Information
Suppose students do not know all homeowner minimum rents.
How would the process change?
Would the same outcome still emerge?
This prepares students for later models with limited information.

Suggested Student Submission
After the class discussion, students should submit a short report with four parts:
1. My Model Rules
Describe the agents, information, meeting rule, bargaining rule, and stopping rule.
2. My Simulation Table
Show the steps of the model and the final contracts.
3. Comparison with Supply and Demand
Explain whether the outcome matches the textbook S&D result.
4. Reflection
Answer in 150–250 words:
What did this exercise teach you about building an agent-based model?
The reflection should mention that a model requires explicit choices about agents, information, rules, and interaction.

