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Abstract 

Formal and informal narratives may complement each other, activating different types of 

insight. I bring together two narratives about perfect competition: the Arrow-Debreu model 

and a literary fable. Even when assuming Homo Oeconomicus preferences, costless 

information dispersion, and no need for transportation, the assumption of no market failure is 

surprisingly hard to reconcile with envisioning economic agents as human beings. At closer 

inspection, this has two main causes: first, implicit assumptions in the fable about humans’ 

sensory abilities; second, an implicit assumption in the Arrow-Debreu model that 

endogenously chosen learning does not occur. To ensure atomistic trade, sensing agents must 

be isolated from each other, their surroundings never overlapping. To prevent market failure, 

endogenous learning must be infeasible. Even in the absence of other market failures, 

conditions for the two Fundamental Welfare Theorems generally do not hold if agents can 

choose to learn, e.g., by observing the outcomes of random events.  
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The word “model” sounds more scientific than “fable” or “fairytale” 

although I do not see much difference between them. The author of a fable 

draws a parallel to a situation in real life. He has some moral he wishes to 

impart to the reader. [...] Any fable can be dismissed as being unrealistic or 

simplistic, but this is also the fable’s advantage. 

Rubinstein (2006, p.881). 

 

1. Introduction 

Simplification is a necessary part of economic reasoning; if not done explicitly, it takes place 

implicitly. Mathematical modelling provides structure to the simplification. It makes the 

premises explicit, clarifying which concerns are included or left out, reducing the risk that 

conclusions are logically flawed or based on unintended, but unnoticed implicit assumptions. 

To use results from mathematical models in applied economic analysis, however, a reverse 

but different simplification process is needed: that is, creating a picture of the specific applied 

context that is simple enough to allow assessment of the formal model conclusions’ 

applicability. Given that the formal model is simplified, deviations from model assumptions 

are bound to be present in the applied context; but which of them matter, and how?  

Such judgement is typically informal, relying not only on theoretical insight and available 

data but also the analyst’s intuition – reintroducing the possibility of implicit assumptions and 

undiscovered implications. And while formal models provide theoretical structure to this 

exercise, they do not necessarily help activate relevant, possibly important, but implicit and 

unarticulated knowledge.2  

Like formal models, informal narratives like fables and stories represent simplifications, 

possibly highly unrealistic ones. Unlike formal models, they tend to invoke multitudes of 

implicit assumptions. The moment an economic agent is called “Ann”, the reader is likely to 

provide the agent with all sorts of characteristics expected of human females, rather than, for 

example, those of a robot, a dog, or a mathematical relation representing preferences over a 

consumption set. And although such implicit assumptions might obscure the intended 

meaning and lead the imagination astray, the resulting activation of potentially relevant but 

unarticulated knowledge can, at times, be very illuminating.  

 
2 “[P]resenting the problem formally, as we do in economics, seems to obscure the real-life complexity of the 

situation for most students (including math students)” (Rubinstein 2006, p.879).  
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In the present paper, I explore the economic concept of perfect competition by bringing 

together insights from two very different narratives: the formal Arrow-Debreu model (Arrow 

and Debreu 1954) and an informal fable about a couple travelling to an economy free of 

market failure (Nyborg 2016).3 Interestingly, constructing this fable turned out to be 

surprisingly hard: even if assuming Homo Oeconomicus preferences, costless information 

dispersion, and costless teleportation, I kept running into apparent inconsistencies. Given that 

the mathematical existence of the perfectly competitive economy was, after all, proven long 

ago (Arrow and Debreu 1954), I realized that I must have imposed unnoticed but still crucial 

assumptions on the fable economy, or there might be implications of the standard Arrow-

Debreu assumptions that I had not fully grasped. As it turned out, both explanations were at 

least partly correct – in ways I found quite interesting. 

Below, I summarize the main economic insights arising from trying to reconcile these two 

narratives. I begin by a brief description of the nature of the apparent inconsistencies 

encountered in the fable. I then recall the main components of the standard Arrow-Debreu 

model, before bringing the narratives together to explore the cause of the apparent troubles 

and inconsistencies.  

Before I begin, let me emphasize that my aim is not to criticize the Arrow-Debreu model. 

Like the fiction writer, the theorist decides what rules and premises, realistic or not, will apply 

to the situation being studied, before pursuing their implications – an exercise that can be 

highly interesting in spite of, or even because of, these premises being purely hypothetical. 

The Arrow-Debreu model is a prime example of this: by demonstrating the conditions for the 

market equilibrium to be efficient, thus providing the basis for the two Fundamental 

Theorems of Welfare Economics (Arrow 1951; Debreu 1959), the Arrow-Debreu model 

clarifies the very important issue of why actual markets typically do not function efficiently.  

Precisely because the welfare theorems lie at the core of economic theory, however, a proper 

understanding of their scope and limitations is essential – not the least if using these theorems 

in applied analyses. By contrasting formal and informal narratives about perfect competition, 

trying to reconcile the insights from each, I hope to contribute to a deeper and more precise 

understanding of what the concept of perfect competition – and thus also the two welfare 

theorems – imply.  

 
3 An English translation (Adam in the Perfectly Competitive Market) can be found on my fiction homepage 

http://www.karinenyborg.com/english/ (I am a fiction writer as well as an economics professor).  

http://www.karinenyborg.com/english/
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2. An informal narrative: puzzles and surprises 

The fable is a story about two young economists travelling on their honeymoon to the 

perfectly competitive market, a place in which market failures are completely absent. Thus, a 

natural implicit presumption was that economic agents were human beings.  

Although the fable was originally aimed at a general audience, preventing the use of 

mathematics and professional jargon, it proceeds much like an economic theory piece: after a 

brief introduction, the basic assumptions defining the perfectly competitive market for the 

present purpose were specified explicitly, before venturing into the hypothetical world thus 

defined. These were the stated requirements:  

1. Anything of interest may be bought or sold at the market price.  

2. Nobody can influence market prices. Everyone considers prices fixed. 

3. There are no secrets: everyone has access to the same information. 

4. External effects – influencing others, unless as part of a trade agreement – do not exist. 

5. Public goods, which are accessible and may be freely used by all, do not exist.  

This was intended to reflect the quite informal narrative often presented to beginner 

economics students, defining the perfectly competitive market by specific market failures 

being absent. I soon realized, however, that assumption 5 was not only superfluous but 

excessively strong, the most important reason being the following: if information is 

symmetric, freely usable by everyone, knowledge is non-rival and non-exclusive, i.e., a public 

good. If knowledge is precluded by assumption, agents cannot even that they know nothing – 

preventing the development of any reasonably meaningful story. Hence, in the following, I 

disregard assumption 5. 

I did expect the economy of the fable to be a rather strange one; but in a fable, realism is no 

necessary requirement. I was aware, for example, that true love and friendship could not exist 

(involving externalities as well as market power); but this could be solved by providing agents 

with Homo Oeconomicus preferences. I expected that symmetric information might have to 

involve an implausible degree of information dispersion, and that transportation of goods and 
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services would cause externality problems; but in a fable, costless telepathy or mind-reading 

can be allowed, as well as costless teleportation.4  

Even with these solutions, however, I repeatedly encountered difficulties and apparent 

inconsistencies. I return to the details below; first, however, let us recap the formal narrative: 

the Arrow-Debreu model. 

 

3. A formal narrative 

The following presentation of the Arrow-Debreu model builds on Mas-Colell et al. (1995, Ch. 

16&19). Consider an economy with 𝐼 > 0 consumers, 𝐽 > 0 producers, and 𝐿 > 0 

commodities, while 𝑆 > 1 is the set of states of the world.5 Each consumer 𝑖 = 1, . . . , 𝐼 is 

characterized by a consumption set 𝑋𝑖 ⊂ ℝ𝐿𝑆 and a complete and transitive preference ≿𝑖 

defined on 𝑋𝑖. Each producer 𝑗 = 1, . . . , 𝐽 is characterized by a nonempty and closed production 

technology 𝑌𝑗 ⊂ ℝ𝐿𝑆. Initial resources are given by �̅� = (�̅�1, … , �̅�𝐿) ∈ ℝ𝐿𝑆. Each consumer 

has an initial endowment vector 𝜔𝑖 ∈ ℝ𝐿𝑆, and gets a share 𝜃𝑖𝑗 ∈ [0,1] of each producer 𝑗’s 

profits. Contingent markets open before the state 𝑠 ∈ 𝑆 is realized.  

An allocation (𝑥, 𝑦) = (𝑥1, … , 𝑥𝐼 , 𝑦1, … , 𝑦𝐽) is a consumption vector 𝑥𝑖 ∈ 𝑋𝑖 for each consumer 

𝑖 and a production vector 𝑦𝑗 ∈ 𝑌𝑗 for each firm 𝑗. Producers maximize profits, given prices and 

production technologies; consumers choose their maximally preferred bundles of (contingent) 

commodities given prices, budget sets and preferences.  

This economy is perfectly competitive if i) there is universal price quoting of commodities 

(market completeness), i.e., all 𝐿𝑆 contingent commodities can be traded at the market price; 

and ii) all agents are price takers; and iii) information is symmetric: for every 𝑖, 𝑚 = 1, … , 𝐼, 

any two states 𝑠, 𝑠‘ ∈ 𝑆 are distinguishable by one consumer 𝑖 if and only if these states are 

distinguishable by every other consumer 𝑚; and iv) there are no externalities, that is, if the well-

being of a consumer or the production possibilities of a producer are directly affected by the 

actions of another agent in the economy (Mas-Colell et al. 1995, p. 352).6  

 
4 In the story, the transportation problem is solved in a different way, but this solution involves transaction costs.  
5 For convenience, I follow Mas-Colell et al. (1995, p. 688): “For simplicity we take 𝑆 to be a finite set with 

(abusing notation slightly) 𝑆 elements.” 
6 One may discuss whether externalities should be listed as a separate assumption or be considered a case of 

missing markets (Arrow 1969, Berta 2017). Below, I will take externalities to be present if, for some consumer 𝑖, 
the preference relation ≿𝑖 and/or 𝑖’s consumption possibilities are affected by actions taken by another consumer 
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The market equilibrium of a perfectly competitive economy (an Arrow-Debreu equilibrium, 

Arrow and Debreu 1954) is an allocation (𝑥∗, 𝑦∗) and a system of prices 𝑝 = (𝑝1𝑆, . . . , 𝑝𝐿𝑆) ∈

ℝ𝐿𝑆 such that (a) for every 𝑗, 𝑦∗ maximizes profits, i.e., 𝑝𝑦 ≤ 𝑝𝑦∗ for all 𝑦𝑗 ∈ 𝑌𝑗, and (b) for 

every 𝑖, 𝑥∗ is the maximal of ≿𝑖 in the budget set {𝑥 ∈ 𝑋: 𝑝𝑥 ≥ 𝑝𝜔𝑖 + ∑ 𝜃𝑖𝑗𝑗 𝑝𝑦∗}, and c) 

∑ 𝑥𝑖
∗

𝑖 = �̅� + ∑ 𝑦𝑗
∗

𝑗 .7  

The First Fundamental Theorem of Welfare Economics can now be specified as follows: If 

preferences are locally non-satiated, the market equilibrium of a perfectly competitive economy 

is Pareto optimal.8  

 

4. Isolation 

My first major surprise when working with the fable was that apparently, agents had to be 

completely isolated from each other as well as from any shared surroundings – at least before 

trade. It seemed that either, agents had to be deprived of their sensory abilities, or each agent 

needed to be placed in some kind of enclosure through which no sensory stimuli could pass – 

unless, of course, one consumer were all alone in the world, which would also be a case of 

isolation.  

Without isolation before trade, several problems appeared. One was that it seemed impossible 

to prevent externalities arising from welfare relevant aspects of others’ appearances. If a 

consumer arrives at the marketplace smelling bad because she has not brushed her teeth, she 

imposes a negative externality on others even before trading has started.  

This reasoning presumes, however, that there is a history of pre-trade choices (not brushing 

one’s teeth; deciding to go to the market; moving close to another while at the market). This 

implicit assumption is natural, of course, if envisioning agents as human beings. In contrast to 

the fable’s dynamic nature, however, the standard Arrow-Debreu model is essentially static, 

although it is often given a temporal interpretation: first, there is an exogenous pre-market 

state; second, all economic decisions are made simultaneously, establishing the market 

equilibrium; third, the outcomes of random events are revealed to all and contingent contracts 

 
𝑚 ≠ 𝑖 or by a producer 𝑗 such that 𝜃𝑖𝑗 ≠ 1; and if, for some producer 𝑗, the production technology 𝑌𝑗 is affected 

by actions taken by another producer 𝑘 ≠ 𝑗 or by a consumer 𝑖 for whom 𝜃𝑖𝑗 ≠ 1.  
7 Mas-Colell et al. 1995, pp. 547-548 and 692. 
8 Mas-Colell et al. 1995, p. 549. 
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are executed as agreed in the second stage, without any new decisions ever being made (nor 

would there be a need for them, since all possible contingencies may be taken into account in 

the second stage). Given this temporal interpretation, any economically relevant phenomenon 

present in the initial situation would be exogenously determined, thus not representing 

externalities. If an agent is placed exogenously in the marketplace, exogenously emitting an 

unpleasant odor, the odor would not represent an externality but merely a negative aspect of 

others’ initial endowments. Had the pre-trade state in the fable economy been truly 

exogenous, then, pre-trade externalities would not be a worry.  

Nevertheless, without pre-trade isolation, trade may be hampered. Agents could then free-ride 

on others’ valuable endowments: enjoying another’s beauty, for example, or the beautiful 

flowers in another’s garden, without having to pay the associated market price.  

Why does this problem arise in the fable? In the formal framework above, a consumer 𝑖 is 

simply characterized by their consumption set 𝑋𝑖 ⊂ ℝ𝐿𝑆, their preference relation ≿𝑖 defined 

on 𝑋𝑖, their initial endowment vector 𝜔𝑖 ∈ ℝ𝐿𝑆, and their profit shares 𝜃𝑖𝑗 ∈ [0,1]. At the face 

of it, nothing here indicates a need for isolation. But by envisioning economic agents as humans, 

I had, in fact, inadvertently made several implicit assumptions without realizing the involved 

violations of the Arrow-Debreu assumptions.  

In particular, I had taken for granted that human agents would have sensory abilities such as 

vision, hearing, and sensitivity to temperatures or humidity. I had also taken for granted that 

they would have preferences over the resulting sensory experiences: disliking noise, unpleasant 

odors, excessive heat; appreciating beauty. Relatedly, I had implicitly assumed that agents 

would have physical presence in continuous space, thus being exposed to sensory experiences 

of commodities or agents sufficiently nearby; finally, that sensory experiences would be 

interpreted by the agent, potentially leading to new cognitive insights. These assumptions have 

at least two potentially complicating implications: first, atomistic trade requires isolation; 

second, learning might occur (which I return to below).  

Let consumer 𝑖’s surroundings include everything that, given the state of the economy, is 

experienced through 𝑖’s senses. The question is now whether surroundings can be included as 

a (contingent) commodity in the Arrow-Debreu model. If consumer 𝑖 has preferences over her 

sensory experiences and thus her surroundings, surroundings must be included in the 

consumption set 𝑋𝑖 over which her preferences are defined. If surroundings can at least to some 

extent be endogenously chosen, one may include consumer 𝑖’s initial exogenous surroundings 
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in 𝑖’s initial endowment vector 𝜔𝑖; any alternative sets of surroundings in the consumption set 

𝑋𝑖; while endogenously chosen surroundings (after trade) would be part of 𝑖’s equilibrium 

consumption vector 𝑥𝑖
∗.  

An immediate restriction follows from this interpretation, however. In the Arrow-Debreu 

model, trade is atomistic: any commodity can be bought or sold at the market price 

independently of others’ trading choices. If the initial surroundings of two consumers 𝑖 and 𝑘 

overlap (𝑖 ≠ 𝑘), then at least part of 𝑖’s and 𝑘’s surroundings are shared, which represents a 

local public good. Thus, 𝑖 cannot freely trade her surroundings on the market independently of 

the trading choices of 𝑘; hence the need for initial isolation. 

Is post-trade isolation needed as well? If so, this would imply that agents could never meet, 

precluding any services requiring personal contact – such as hairdressing, care-giving, or 

marriage. Within the fable’s informal logic, it seemed plausible that – without compromising 

efficiency – agents could allow others access to their otherwise isolated, privately owned 

spaces, given that fully specified contracts were established covering every aspect of the 

planned interaction, and that each detail in these contracts were paid according to the 

corresponding market price.  

Would this be consistent with the Arrow-Debreu model? Assume now that in the initial state, 

surroundings are not shared; every consumer is perfectly isolated from every other consumer. 

Consumers might then buy and sell their entire surroundings, which allows trade while 

preserving isolation. Assume, however, that two (or more) economic agents agents 𝑖 and 𝑘 may 

also engage in trade in services involving personal contact, meaning that 𝑖’s and 𝑘’s post-trade 

surroundings would overlap. Any choice by 𝑖 potentially affecting 𝑘’s sensory experiences, and 

vice versa, must be specified and priced at the going market price, contingently so if relevant 

(smiling or frowning under particular circumstances, for example), thus internalizing potential 

externalities. Such contracts might undoubtedly become extremely complex, especially if many 

consumers are to be present, like in teamwork, but in the absence of transaction costs, 

complexity needs not be a problem.  

The problem is a different one: with sensory abilities and preferences over sensory experiences, 

shared surroundings are not purely private goods but club goods (Schotchmer 2002). Allowing 

consumers to trade in access to private surroundings turns the model into a model of club goods. 

In a model of club goods, approximate efficiency of the market equilibrium can be preserved 
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(Ellickson et al., 1999, 2001), allowing the First Welfare Theorem to hold at least 

approximately.9  

Nevertheless, such a framework would no longer correspond to the standard Arrow-Debreu 

model. Within the standard Arrow-Debreu framework, sensing agents must be kept isolated – 

before and after trade. 

Note that these limitations cannot readily be solved simply by assuming that the Arrow-Debreu 

model describes the market sphere only, while social interaction takes place in another social 

sphere. As demonstrated by Fleurbaey et al. (2021), if there exists such a social sphere, the 

Pareto efficiency of the resulting equilibrium requires not only that each of the two spheres 

functions efficiently, but also that they are efficiently integrated. 

 

5. Learning 

An even more fundamental problem, however, arises if agents’ sensory abilities allow them to 

willingly make observations and/or reflections causing the agent to learn.  

When working with the fable, my main difficulty was this: whenever a character in the fable 

made choices leading to observation of something previously unknown, I was unable to 

prevent this from resulting in asymmetric information, externalities, or both.  

If surroundings are included in the consumption set, as discussed above, consumers may choose 

to change their surroundings, thus changing their sensory experiences (even if isolated). One 

may enter a room and notice a spot on the floor, affecting the market value of one’s 

surroundings; one may look in the mirror, observing that one’s face is pale, indicating oncoming 

sickness.  

Note, though, that with symmetric information, agents have full knowledge of others’ 

surroundings – at least to the extent that these others know their surroundings. This must be the 

case even if agents are fully isolated. Trade in surroundings would thus not, per se, involve 

learning: one’s sensory experiences may change, but – in the absence of random events – these 

changes were known in advance.   

 
9 Efficiency can be preserved with a continuum of agents; with discrete agents, which is the relevant assumption 

with human decision-makers, efficiency is only approximate (Ellickson et al., 1999, 2002).  
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But what if an agent’s choices lead her to observe some detail no-one has previously taken note 

of (a spot on the floor)? Or the outcome of a random event (a pale face indicating sickness)? 

The outcomes of random events cannot, of course, be known initially.  

Preserving symmetric information would then require complete learning spillovers: even if the 

observation is made privately, the new information must be transmitted to everyone. Since 

realism is not our concern here, such information dispersion could, for example, occur in the 

form of mind-reading; under certain conditions, new information may also be revealed in 

equilibrium via the informed agent’s trade offers (Tirole, 1982; Milgrom and Stokey, 1982). 

However, regardless of the means of information dispersion, the result is generally one of two: 

either the learnt information is economically irrelevant; or there are externalities. 

To see this, let agent 𝑖’s knowledge 𝐾𝑖 be defined as the set of pairs of states 𝑠, 𝑠‘ ∈ 𝑆 such that 

𝑠 and 𝑠‘ are distinguishable by 𝑖.10 Let 𝐾0 be agent 𝑖’s exogenously fixed initial knowledge, 

which is symmetric and thus identical for all 𝑖, 𝑚 = 1, … , 𝐼. If chosen learning is feasible, there 

must be some pair of states 𝑠’ and 𝑠’’ (𝑠’, 𝑠’’ ∈ 𝑆 and 𝑠’ ≠ 𝑠’’) not included in 𝐾0 that the agent 

may choose to include in her knowledge 𝐾𝑖. This already hints at a conflict with the standard 

Arrow-Debreu assumptions: if initial knowledge 𝐾0 does not include every pair of states 𝑠, 𝑠’ ∈

𝑆, markets may be incomplete. Trade contingent on the state 𝑠’ occurring rather than 𝑠’’ can be 

enforced only by traders able to distinguish between the two; hence some of the 𝐿𝑆 contingent 

commodities may be unavailable for trade at the market price (Radner 1982).  

Nevertheless, let us pursue the idea a bit further. Consider the case of an consumer 𝑖 choosing 

to observe something not included in 𝐾0, thus increasing her knowledge (𝐾0 ⊂ 𝐾𝑖). If this new 

information is kept private, there is asymmetric information (𝐾𝑖 ≠ 𝐾𝑘), violating assumption 

iii) of the Arrow-Debreu model. To preserve symmetric information, there must be complete 

learning spillovers: the new information must be costlessly dispersed to all 𝑘 ≠ 𝑖 (𝑘 = 1, … 𝐼).  

Now, note that in general, learning can affect economic outcomes in two ways: first, by 

providing the learner an information advantage vis-a-vis others; second, by potentially affecting 

production and/or consumption possibilities. If learning spillovers are complete, however, no-

one has an information advantage, and the first of these becomes economically irrelevant – as 

 
10 More precisely, let Π𝑖 be a partition of 𝑆 into pairwise disjoint information sets 𝐸𝑖 ⊂ 𝑆, such that any two 

states 𝑠, 𝑠‘ ∈ 𝑆 are indistinguishable by 𝑖 if and only if there exists 𝐸𝑖 ∈ Π𝑖 such that 𝑠, 𝑠‘ ∈ 𝐸𝑖 (Hammond 2005). 

𝐾𝑖 is then the set of pairs of states 𝑠, 𝑠‘ ∈ 𝑆 such that there does not exist 𝐸𝑖 ∈ Π𝑖 for which 𝑠, 𝑠‘ ∈ 𝐸𝑖 . 
Alternatively, definitions could be based on 𝜎-algebras. 



11 

 

in the models of Tirole (1982) and Milgrom and Stokey (1982), in which private learning cause 

full information dispersion but no new trade.  

The only information that can be economically relevant when learning spillovers are complete 

is information that may potentially affect production and/or consumption possibilities even 

when known by all. If 𝑖 learns how to use her production equipment more efficiently, for 

example, this information can potentially affect others’ production possibilities as well.  

With no or partial learning spillovers, then, a consumer’s learning causes asymmetric 

information. With complete learning spillovers, the learning is either economically irrelevant, 

or it can potentially change production and/or consumption possibilities. In the latter case, 

endogenously chosen learning involves externalities: the learning then represents private 

provision of a public good, knowledge, which is well known to involve externalities.11  

Note that this externality problem is concerned with endogenously chosen information 

acquisition. Learning that arises exogenously through some move of nature violates no Arrow-

Debreu assumptions if shared by everyone; this is, indeed, how revelation of states are assumed 

to take place within the Arrow-Debreu framework).12  

The problem is related to Grossman and Stiglitz’ (1976, 1980) suggestion that informationally 

efficient markets may be impossible: “[B]ecause information is costly, prices cannot perfectly 

reflect the information which is available, since if it did, those who spent resources to obtain it 

would receive no compensation” (Grossman and Stiglitz 1980, p. 405).13  

Endogenously chosen learning of economically relevant information is thus inconsistent with 

the standard Arrow-Debreu assumptions. If agents in an Arrow-Debreu economy have sensory 

abilities as discussed above, the implicit assumption must consequently be that everything that 

can be sensed by choice is already known in the initial state. The outcomes of random events, 

however, cannot be known in advance. Hence, agents’ use of their sensory abilities needs to be 

restricted in the presence of uncertainty: to prevent violation of the Arrow-Debreu assumptions, 

 
11 Bargaining between consumers (Coase 1960) does not readily solve this problem. Even with symmetric 

information, Ellingsen and Paltseva (2016) show that the Coase theorem holds in general only when 𝐼 ≤ 2; 

moreover, if 𝐼 ≤ 2 and consumers make their learning decisions through bilateral bargaining, the price taking 

condition may be violated. 
12 The case where endogenous learning is costless and equally available to all would seem equivalent to the case 

where the information is already symmetrically available. Further, chosen learning of information that can never 

be relevant to anyone but the learner would hardly involve efficiency problems; however, it is not obvious what 

kind of information this may be. For example, asymmetric information about private preferences is typically 

associated with inefficiency (e.g., Myerson and Satterthwaite 1983).  
13 The tradeoffs between learning incentives and learning spillovers is also of course central to the literature on 

patents (see Hall and Harhoff 2012). 
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choosing to observe the outcome of a random event must be infeasible. In a perfectly 

competitive economy, all feasible learning is exogenous and shared; agents are either incapable 

of endogenous learning, or there is nothing for them to choose to learn.    

 

 

6. Conclusions 

Above, I have tried to reconcile the insights emerging from two very different narratives 

about perfect competition: a formal one – the standard Arrow-Debreu model – and a very 

informal one, a literary fable about humans in an economy absent of market failure. As it 

turned out, the assumption of no market failure was surprisingly hard to reconcile with 

envisioning economic agents as human beings – even if assuming Homo Oeconomicus 

preferences, costless information dispersion, and costless and externality-free means of 

transportation.  

Going back to the formal Arrow-Debreu model, I found that a main cause of the problems 

was the implicit assumptions in the fable, absent in the Arrow-Debreu model, that agents have 

sensory abilities, preferences over sensory experiences, and the ability to affect, at least to 

some extent, their own surroundings.  

Reconciling these assumptions with the Arrow-Debreu framework requires, first, that sensing 

economic agents are completely and eternally isolated from each other. If not, atomistic trade 

is compromised. While trade in access to one’s private surroundings would not necessarily 

distort efficiency, this would turn the model into a model of club goods rather than a standard 

Arrow-Debreu model. 

Second, to prevent market failure, agents’ use of their sensory abilities needs to be restricted. 

More precisely, choosing to observe something previously unknown, such as the outcome of a 

random event, must be infeasible. The standard Arrow-Debreu assumptions, in fact, implicitly 

preclude economically relevant endogenous learning. If an agent learns something new, 

symmetric information requires the new knowledge to spill over to everyone else; but with 

complete spillovers, economically relevant learning is generally associated with externalities. 

Like formal economic models, informal narratives such as fables, stories and verbal examples 

represent simplified, if possibly unrealistic, representations of selected aspects of reality. This 
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allows the author to focus on certain phenomena while disregarding others. Whereas formal 

models are of course invaluable for ensuring coherence and clarity, informal narratives may 

have an advantage when it comes to activating relevant but unarticulated knowledge. Thus, 

formal and informal narratives may supplement each other, stimulating understanding of 

different aspects of the issue at hand.  

As emphasized by Shiller (2017), stories impose structure on people’s knowledge, shaping 

how we understand the world – thus affecting behavior. Narratives influence equilibrium 

selection by shaping beliefs and expectations; they focus attention, establish roles and power 

relations, and activate social and moral norms (Akerlof and Snower 2016; Benabou et al. 

2018; Foerster and van der Weele 2018a, b; Hillenbrand and Verrina 2018). Similarly, 

economists’ own narratives may affect professional economics discourse, economic intuition, 

and thus, potentially, policies (Shiller 2017).  

The above discussion represents no criticism of the Arrow-Debreu model, which is clearly an 

important benchmark for economic theory. Nevertheless, economists’ informal narratives 

about the associated two Fundamental Theorems of Welfare Economics – the way we speak 

of and present these results and their practical applicability – seem, at times, rather 

misleading. For example, some basic textbooks in public economics explain the First Welfare 

Theorem to students by stating that the market equilibrium is Pareto efficient, provided that 

certain assumptions are fulfilled (see, for example, Stiglitz and Rosengard 2015, p.66-67; 

Rosen and Gayer 2014, p. 41-42).14 While obviously correct, such statements understate the 

extreme restrictiveness of those certain assumptions. In addition to obviously precluding 

widespread phenomena like pollution, moral hazard and oligopolies, they do not even allow 

endogenously chosen learning: even in the absence of any other market failure, there is no 

guarantee for the market equilibrium to be Pareto efficient if agents can endogenously acquire 

economically relevant information. A less misleading narrative would seem to be the 

following: except under particular circumstances rarely present in applied contexts, the 

market equilibrium is generally not guaranteed to be Pareto efficient.  

   

 
14 “In a way, the First Welfare Theorem merely formalizes an insight that has long been recognized: When it 

comes to providing goods and services, free-enterprise systems are amazingly productive” (Rosen and Gayer 

2014, p. 41). 
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