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Welcome to lecture 3 of ABM based microeconomics.
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In the first two lectures, we began by looking at supply and demand and we raised questions about what textbook diagrams show us and what they leave
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out. In this lecture, we step back and ask a more basic question. What is a model? This is important because this
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course uses agent-based models while conventional textbooks use a very different kind of model. Before we compare them, we need to understand what
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models are for. We will distinguish between models used for prediction and models used for explanation and understanding. This distinction will
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help us see why ABM gives us a very different way of studying economic reality. This lecture is needed because we are changing the way we study
0:46
46 seconds
economics. Textbook economics usually begins with diagrams, equations, and equilibrium conditions. In this course,
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we will use agent-based modeling. That means we begin with agents, buyers, sellers, information, rules, contracts,
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and interaction over time. But before we can compare these two approaches, we need to ask some basic questions. What
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exactly is a model? What is a model supposed to do? Is a model meant to predict outcomes or is it meant to help us understand the process that produces
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those outcomes? And when we have two different models, how do we decide which one is better? These questions are important because models are not
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neutral. The kind of model we use shapes the kind of reality we are able to see.
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So before we build our ABM models, we need to understand what modeling itself means. A map is not the territory
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itself. It is a simplified representation of the territory. It leaves out many details and includes only those details that are useful for a
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particular purpose. A road map is useful for driving. A subway map is useful for commuting. A hiking trail map is useful
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for walking through the mountains. None of these maps gives us the complete reality of the place. But each one is useful because it selects the
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information needed for a particular task. Economic models work in the same way. They simplify reality. They leave
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out many details. But the real question is not whether they leave things out.
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Every model must leave things out. The real question is whether the model includes the details that matter for the purpose at hand. Different goals require
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different models. A model designed for prediction may not be the same as a model designed for understanding. A weather forecast, for example, may tell
2:33
2 minutes, 33 seconds
us that rain is likely tomorrow, but that prediction is different from understanding the atmospheric process that produces rain. The same is true in
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economics. A model may predict that prices will rise, but still fail to explain how buyers and sellers interact,
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how information spreads, how offers are made, or how contracts are formed. A crystal ball would be valuable if it
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predicted the future accurately. But it would not give us understanding because it would not tell us why the prediction is true. In this course, we are
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interested in explanation and understanding. That means we want models that reveal causal mechanisms, models that show us how outcomes arise.
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Conventional textbook models are often defended in terms of prediction. The idea is that a model is useful if it
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predicts observed outcomes, prices, quantities, or equilibrium movements, even if the assumptions behind the model
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are not realistic. Our simple agent-based models have a different purpose. We are not mainly trying to produce forecasts. We are trying to
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understand how economic outcomes arise from the behavior and interaction of agents. Good predictions can come from
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correlations. If two variables regularly move together, that relationship may help us predict one from the other. But
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explanation and understanding requires more than correlation. Explanation requires a causal mechanism. It tells us
3:58
3 minutes, 58 seconds
why the outcome occurs, how the process works, and what would change if the underlying rules or behavior changed.
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Prediction focuses on observable outcomes. In the supply and demand model, the observable outcomes are things like market prices, quantities
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demanded, quantities supplied, and the point where supply and demand are equal.
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The model disregards market details like how did buyers and sellers actually meet? What did they know? Who made the
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first offer? How did bargaining take place? Were contracts formed before equilibrium? Did prices change slowly or
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quickly? Those are questions about process. But the textbook supply and demand diagram does not answer process
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questions. It gives us an outcome, an equilibrium price and quantity. But it does not explain the market process that
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leads to that outcome. Explanation requires us to understand the process that produces the outcome. This is where agent-based models become useful.
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Instead of beginning with the final equilibrium point, we begin with the people in the market. Who are the agents? What do they know? How do they
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meet? How are offers made? How are contracts formed? How do prices change over time? These are not minor details.
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If our goal is understanding, then these are exactly the questions we must ask. A process model explains how outcomes
5:23
5 minutes, 23 seconds
arise. It does not simply say that supply equals demand at equilibrium. It asks how buyers and sellers interact
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under specific rules and how their interaction generates the observed result. So the contrast is simple.
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Prediction focuses on the outcome.
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Explanation focuses on the process that produces the outcome. Freriedman's as if defense is very important for understanding textbook methodology.
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Economists were faced with evidence that firms do not actually behave like the theory says. Surveys of firm behavior
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showed that firms do not normally calculate marginal revenue and marginal cost in the textbook way. Similarly,
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studies of consumers show that people do not actually behave like utility maximizing machines. Freriedman's response was this does not matter. A
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model does not need to describe the actual internal process. Firms do not need to literally maximize profits.
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Consumers do not need to literally maximize utility. It is enough if they behave as if the model were true and the model gives good predictions of
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observable outcomes. For our purposes, we do not need to reject this defense.
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It may be true that unrealistic models can sometimes generate useful predictions. A model can even reverse the actual causal direction and still
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predict well if the correlation is stable. But that is not our goal in this course. We are not mainly trying to predict prices and quantities. We are trying to understand market processes.
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For that purpose, the as if defense does not help us because it explicitly sets aside the very thing we want to study.
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How agents actually behave, how they interact, and how market outcomes are produced. This gives us the basic
7:08
7 minutes, 8 seconds
methodological divide. Conventional textbook methodology does not try to model the actual behavior of firms and
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consumers. It does not ask how firms really decide prices or how consumers really make choices. Instead, it asks
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whether the model can generate useful predictions about observable outcomes.
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Agent-based modeling takes a different path. In ABM, we try to build a representation of the market process
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itself. We explicitly model agents, information, trading rules, search, bargaining, contracts, timing, and
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institutions. So the difference is not simply that one model is complicated and the other is simple. The difference is
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the goal. Textbook models often bypass the market process in order to reach observable outcomes. ABM puts the market
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process at the center. That is why in this course we will use ABM to replace as if models with more accurate
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representations of seller and buyer behavior. There is an important qualification we need to make here. One might object that textbooks do not
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present supply and demand merely as a prediction tool. They claim to describe how buyers and sellers actually behave,
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how firms actually make decisions, and how markets actually work. That is exactly the problem. The methodological
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defense says that economic theories only need to predict observable outcomes. It does not allow economists to claim that their assumptions accurately describe
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real firm behavior or real consumer behavior. In fact, the asif explicitly says that assumptions can be highly unrealistic.
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But in practice, economists and textbooks often slide from one claim to another. A model that was defended as a
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useful map gets treated as if it were the territory itself. The assumed behavior of the model gets attributed to
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real buyers and sellers. This is the mistake we must avoid. A model can be useful without being a literal
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description of reality. But if we want to understand real market processes, we cannot confuse the supply and demand map
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with the territory. We must go back to the agents, the rules, the information, the contracts, and the actual process by
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which market outcomes arise. This brings us to one of the central ideas in agent-based modeling, emergence.
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In textbook models, we often begin with the observed outcome and then build a model designed to reproduce that outcome. The success of the model is
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judged by how closely its results match what we observe. In agent-based modeling, the direction is different. We
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begin by specifying the process. We define the agents, their behavior, their information, their rules of interaction,
9:56
9 minutes, 56 seconds
and the structure of the market. Then we let the outcomes emerge from those interactions.
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This is important because we are not forcing the model to generate a particular result from the start.
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Instead, we ask if agents behave in this way under these rules with this information, what happens? Then we can
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vary the process. We can change search patterns, contracting rules, information, bargaining or agent behavior and see how the outcomes
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change. This is what makes ABM powerful for understanding. It shows us how market outcomes arise from market
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processes. Let us summarize the main lessons of this lecture. First, models are maps, not mirrors of reality. A
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model does not reproduce the world exactly. It simplifies the world for a purpose. This means we must avoid mistaking the map for the territory. A
10:50
10 minutes, 50 seconds
textbook model may be useful, but we should not confuse the behavior assumed inside the model with the actual behavior of real buyers, sellers,
10:58
10 minutes, 58 seconds
consumers, or firms. Second, different maps are useful for different purposes.
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In the same way, different models are useful for different goals. A model designed for prediction may not be the right model for explanation.
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Third, prediction and explanation are different goals. Prediction focuses on observable outcomes. Explanation
11:20
11 minutes, 20 seconds
requires understanding the process that produces those outcomes. Textbook supply and demand models are usually defended in terms of predictive success.
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Agent-based models, as we will use them in this course, aim at explanatory success. Our goal is not merely to know
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where the curves cross. Our goal is to understand the market process that could produce such an outcome.

