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a b s t r a c t 

Economists model the choice of the current self in intertemporal allocation as the out- 

come of identity : the current and future selves belong to the same decision maker by 

the sheer fact they reside in the same “biological skin” defined by biological identity. The 

economists should be consistent and likewise model the choice of each player in the pris- 

oner’s dilemma or, generally, the social dilemma as the outcome of identity : the selves of 

the players belong to the same decision maker by the sheer fact they reside in the same 

“social skin” defined by social identity. If the economists consider cooperation rather than 

defection to be the rational strategy of the current self in intertemporal allocations, they 

should be consistent and consider cooperation rather than defection to be the rational 

strategy of each player in social dilemmas. Symmetrically, if the economists judge defec- 

tion rather than cooperation to be the rational strategy in social dilemmas, it behooves 

them to also judge defection rather than cooperation to be the rational strategy in in- 

tertemporal allocations. 

© 2020 Published by Elsevier B.V. 
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1. Introduction 

The proposed isomorphism hypothesis stipulates that the prisoner’s dilemma and intertemporal allocation are made up of

exactly the same choice structure, i.e., they are isomorphic. If we start with the assumption that a decision maker has stable

and consistent preferences, the interaction of this decision maker with a partner who is a “contemporaneous other” in the

social dilemma, is identical to the interaction of this decision maker with a partner who is a “future self” in intertemporal

allocation. The identity of the partner does not and should not matter: 

The Isomorphism Hypothesis : There is no a priori reason for the set of preferences in the prisoner’s dilemma to differ

from the set of preferences in intertemporal allocation. The intertemporal allocation is isomorphic to the prisoner’s

dilemma in the substantive sense, and vice versa. 
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That is, the isomorphism hypothesis is not limited to curious mathematical formalism. The proposed hypothesis might

appear contrary to “common sense.” As many cases in the history of science show, though, what appears as “common

sense” in the modeling of the social dilemma and intertemporal allocation is greatly the outcome of unexamined tacit

assumptions—or what this paper promises to show. 

The isomorphism hypothesis accepts the axioms of choice, namely, the consistency and coherence of the preferences

held by the decision maker under focus. Such axioms do not require the decision maker to care about the preferences of

a significant other—whether a future self or a contemporaneous another person. But the axioms also do not exclude the

possibility that the decision maker does care about the preferences of a significant other. If the set of preferences of the

decision maker includes the preferences of a significant other, we have what is called here for brevity a “twofold relation.”

The isomorphism hypothesis, similar to the axioms of choice, does not require any specific twofold relation. But if there

is a twofold relation, there is no a priori reason why economists should model such a relation systematically differently

in the scenario when the significant other is the future self as opposed to the scenario when the significant other is a

contemporaneous another person. 

In both scenarios, i.e., the intertemporal allocation and social dilemma, the player under focus pursues self-interest or, if

you like, pursues self-interest qualified by some altruistic and caring preferences. To be clear, though, the idea of twofold

relation goes beyond the issue of altruistic/caring preferences . The twofold relation entails that the decision maker cannot

distinguish between the self and the other—as manifested in the current practice in intertemporal allocation models where

the decision maker stands symmetrically distanced (granted, with a discount factor) from the interest of the current self

and the interest of the future self. 

The isomorphism hypothesis calls for consistency in the way the economists model social interaction: 

1. if the theorist specifies that the twofold relation of the choice set entails a preference for cooperation in intertempo-

ral allocations, it behooves the theorist to generalize such a structure and apply it equally to the interaction in social

dilemmas. 

2. symmetrically, if the theorist specifies that the twofold relation of the choice set entails a preference for defection in

social dilemmas, it behooves the theorist to generalize such a structure and apply it equally to the interaction in in-

tertemporal allocations. 

The isomorphism hypothesis does not entail that economists should regard the dominant strategy in the prisoner’s

dilemma to be cooperation—consistent with how they generally model intertemporal allocations. While this might be the

case, as indeed argued elsewhere (see Khalil, 2018 ), the claim of the isomorphism hypothesis is more modest. The hypoth-

esis simply calls for consistency concerning the modeling of interaction across domains. Thus, it equally does not entail

that economists should regard the dominant strategy in intertemporal allocations to be defection—consistent with how they

model social dilemmas. 

Standard economists currently practice inconsistent modeling of interaction—practice that might be related to what 

might be called the “ideology of individualism,” as speculated in the Conclusion. These economists unquestionably ma-

nipulate the preference set arbitrarily, against which Stigler and Becker (1977) have warned. For Stigler and Becker, if one

explains the phenomenon of human interaction in one domain by using a certain preference structure, one is obligated to

use the same preference structure at first approximation to explain the same phenomenon in another arena of human inter-

action. We cannot arbitrarily make up preferences and make such preferences the explaining factors in apparently different

phenomena. 

Standard economists, in modelling the players in social dilemmas, take it for granted that each player chooses defec-

tion vis-à-vis the other player. True, though, there is an avalanche of evidence uncovered by behavioral economists to the

contrary, i.e., the appearance of cooperation in social dilemma (e.g., Andreoni, 1988; Sobel, 20 05; Gintis, 20 05; Basu, 2010;

Fischbacher and Gächter, 2010; Ambrus and Pathak, 2011 , p. 503). But this paper ignores this evidence since the focus is on

theory. 

On the other hand, the same economists, in modelling the representative agent in macro models or in modelling con-

sumers in micro models, take it for granted that the current self chooses cooperation vis-à-vis the future self. It should be

noted, though, there is a strand of literature, known as the self-control, two-self, or multiple-self literature, that considers

the defection of the current self as the rational strategy (e.g., Thaler and Shefrin, 1981; Fudenberg and Levine, 2006 ). In this

multiple-self literature, there is a conflict of interests—a conflict between a myopic “doer self” and a farsighted “planner

self.” 1 

At first look, the multiple-self theorists appear to use consistently the model of conflict of interests: there is a conflict of

interests between the doer and planner selves as there is between the players in the social dilemma. However, at a deeper

look, this is not the case. It should be immediately clear that the current self as conceived in this paper is not myopic at
1 The multiple-self approach of Thaler/Shefrin and Fudenberg/Levine differs from the present-bias approach as recently articulated by Laibson (1997) , 

developed further by O’donoghue and Rabin (1999, 2015 ) and Gul and Pesendorfer (20 04a, 20 04b ). While both approaches try to explain myopic action 

that leads to the succumbing to temptations, the present-bias approach does not concern this paper. The present-bias approach starts with quasi-hyperbolic 

discounting, known as the ( β , δ)-preferences, where the relative discounting of a future reward relative to another future reward becomes steeper the closer 

the two periods are to the present. In the present-bias framework, there is only a single decision maker, similar to the standard intertemporal allocation 

model, and hence, falls under the critique of the general intertemporal allocation model. 
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all. Rather, it is as rational as any player in the social dilemma. Further, the future self as conceived in this paper is not

farsighted in the sense of acting as an over-encompassing self that looks after the interests of both the current self and

future self. Rather, the future self is only concerned with the interest of the future self—similar to how each player in the

social dilemma is concerned only with his or her own interest. Consequently, for the multiple-self approach, the “planner

self” advances the optimal plan for both the current and future selves by regulating and disciplining the actions of the

myopic, reckless, or impulsive “doer self.” In the multiple-self approach, the “planner self” acts as the principal, while the

“doer self” acts as the agent. Indeed, as Thaler reflects on the multiple-self approach in his Nobel lecture: “Our approach

was to borrow an existing theoretical framework, namely a principal-agent model … and apply it to this new context of

intrapersonal conflict” ( Thaler, 2018 , p. 1268; Khalil, 2015, 2017 ). 

Put differently, the notions of the “doer self” and “planner self” do not parallel the independent selves in the social

dilemmas. To recall, the impetus of the multiple-self approach is not the same as the proposed isomorphism hypothesis,

i.e., to consistently model intertemporal allocations. As Thaler confirms, the impetus is rather the modeling of dynamic

inconsistency in the sense of intrapersonal conflicts or weakness of will. The multiple-self approach clearly affirms the

standard assumption that cooperation is the rational strategy in intertemporal allocations. Thus, the multiple-self approach,

similar to the existing theoretical framework, is inconsistent. 

Again, the core thesis of this paper is simple: if we accept the existing theoretical framework with respect to intertem-

poral allocation, why not consistently apply the same preference structure with regard to the prisoners’ dilemma? Insofar

as economists are comfortable with models that portray current saving behavior as rational, they should consequently be

uncomfortable with models that portray defection in the prisoner’s dilemma as rational. Likewise, insofar as economists are

comfortable with models that portray defection in social dilemma as rational, they should consequently be uncomfortable

with models that portray cooperation in intertemporal allocations as rational. 

Section 1 discusses the notion of the self as in the expression “self-interest.” Sections 2 and 3 use parsimonious

structures that allow us to see easily how the social dilemma and intertemporal allocation are substantively identical.

Section 4 responds to diverse apparent and potential objections to the isomorphism hypothesis. Section 5 concludes. 

2. Does the “biological skin” trump the “social skin,” necessarily? 

If one conceives the strategic interaction of actors via the prism of standard theory, one tends to overlook the resem-

blance of defection in social dilemmas and in intertemporal allocations. Standard theory teaches us to conceive defection in

the social dilemma as the dominant strategy, i.e., a rational choice. On the other hand, and with a straight face, standard

theory teaches us to conceive defection in intertemporal allocations as weakness of will, i.e., a subrational choice. 

The isomorphic hypothesis shall entail that the structure of decision that faces the decision maker in both arenas is

effectively identical. The proposed hypothesis has one immediate implication: the current and future selves in intertemporal

allocation are external to each other in the same way as the partners in prisoner’s dilemma games are. 

Economists trained by standard textbooks are disposed to reject the hypothesis—if they at all entertain it. This disposition

is probably the result of an unexamined assumption of what constitutes the self in the expression “self-interest.” For these

economists, the current and future self are identical because of biological continuity, whereas there is no such continuity

between the contemporaneous players in the social dilemma. 

The isomorphism hypothesis calls for consistency. This entails that a theorist, to be consistent, has to choose one of two

options: he or she either (i) dismisses the biological continuity as a metaphysical assumption, i.e., model the current self

and the future self as external to each other as he or she models the players in the social dilemma; or (ii) assumes that

there is a biological-like continuity between contemporaneous players in the social dilemma, i.e., model these players as

actually identical as he or she models (after allowing fro some discount rate) the current and future selves in intertemporal

allocations. 

There are many potential objections to these either/or options, reviewed later in the paper. Meanwhile, though, the

objections ultimately spring from the unexamined assumption that current and future selves automatically belong to the

same individual. That is, the objections arise from a deep and settled metaphysical concept of the “self” or, what I take

to be the same thing, the “individual” (see Carrithers et al. , 1985 ). For the received metaphysics, the self is defined by the

boundary of what can be called the “biological skin” (see Bentley, 1941; Dewey and Bentley, 1949 ; Khalil, 2011 ). So, the

“self-interest” concept, which is the rock of modern economics, is taken automatically to mean, and without any apology or

defense, that the current self regards the future self as identical to the current self. 

This explains why standard theory models intertemporal allocation as based on “already-determined natural coopera-

tion.” Conversely, the interaction with contemporaneous others cannot be based on “already-determined natural coopera-

tion” because the players do not reside in the same biological skin and, indeed, do not share the same DNA—granted an

exception for identical twins. 

Put differently, the assumption that underpins standard economics is that the biological skin is the basis of identity, i.e.,

what makes the current and future selves constitutive of the same individual. But this assumption is metaphysical in the

sense of being extraneous or ad ho c at the theoretical level. One can equally stipulate that the two players in the social

dilemma are identical because they can touch each other, see each other, communicate directly with each other, or merely

express some emotions that are particular to their family, tribe, culture, or even species. Any of these reasons can act as a

“social identity” that a theorist may use as the foundation of what can be called the “social skin.” And theorists can suppose
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that the social skin is thick enough to ensure cooperation as the rational strategy in social dilemmas—akin to how the same

theorists suppose so confidently that the biological skin is thick enough to ensure cooperation as the rational strategy in

intertemporal allocations. 

Put differently, if the biological skin is thick enough to consider the current self and the future self to constitute a

single “individual”—so is the case with the social skin. That is, why should we not likewise suppose that the social skin is

thick enough to consider the self and the contemporaneous self to constitute a single “individual”? So, insofar as a theorist

highlights the importance of the biological skin in defining the self as an identity across time, the same theorist to be

consistent should also stress the importance of the social skin in defining the self as an identity across contemporaneous

persons. 

It might be true that the biological skin trumps the social skin in some circumstances—i.e., theorists are justified in some

circumstances to let the biological skin qualify the interaction of players as cooperative in the intertemporal allocation, but

not let the social skin qualify the interaction of players as cooperative in the social dilemma. Note, though, this asymmet-

ric treatment of interaction can be true only for some people living under particular constraints . That is, this asymmetric

treatment can only be an empirical proposition; it cannot be an axiomatic proposition. Equally, one cannot ascertain that

evolutionary selection favors the biological skin over the social skin because. Similar to rationality optimization, evolutionary

selection takes place under particular constraints (see Khalil, 2009 ). So, under some constraints, rationality optimization or

evolutionary selection may let the biological skin trump the social skin. But under other constraints, the reverse. 

Put differently, the theorist can allow one skin to trump the other skin only at second approximation, after attending

to the particular constraints. For example, an empirical researcher can discover that small bands of hunters and gatherers

usually stress the social skin over the biological skin, and maybe the reverse under different circumstances. But insofar as

the economics textbook abstracts from such particular circumstances and constraints, a theorist cannot broadly assert that

decision makers systematically care more about their future selves (the biological skin) than about contemporaneous selves

(the social skin). 

To be clear, this paper does not even argue that the social skin actually exists—not for that matter the biological skin.

Both kinds of skin may turn out to be utter fabrications of the imaginative mind. What this paper rather proffers is a much

modest hypothesis: A consistent theory must treat at first approximation the two skins symmetrically–if he or she supposes

that at least one of the two exists. If the theory upholds the relevance of the biological skin in intertemporal allocations, it

should also uphold the relevance of the social skin in social dilemmas. And if the theory wants to ascertain that one skin

trumps the other, it can only do so at secondary approximation, i.e., in light of the particular constraints concerning the

division of labor, environmental stresses, military threats, and so on. 

It is simpler to start the analysis at first approximation by assuming that neither biological nor social skin exists—than

assuming that both exist. At such simple entry-point, what is the primitive unit of analysis? The primitive is a self who is a

decision maker stripped from any common identity with the future self, on one hand, and the contemporaneous other, on

the other. While the self who decides is unitary and coherent, its objective function need not include preferences concerning

the wellbeing of others, including the wellbeing of future selves. 2 

At second approximation, the theorist may note that the self feels more fondness towards a contemporaneous self than

towards a future self, or vice versa . But, at first approximation, there is no a priori reason why one’s fondness is usually

stronger in one direction rather than the other. That is, it would be a metaphysical standpoint to stipulate that the self has

a more intense relation with a future self than with a contemporaneous self ( Khalil, 2002 ). 3 

3. The clean-house game 

Let us illustrate the prisoner’s dilemma with two roommates involved in a one-shot game. Both, after taking into account

their own effort, value a “clean-house” more than an “unclean-house,” whereas such output is a public good. 

Table 1 presents the game matrix of the simultaneous prisoner’s dilemma game: 

The players are the self and the roommate. The strategies are housework and no-housework. The payoffs are symmetric.

If both choose housework (cooperation), each enjoys a gross 100 units of full clean-house. But given that each spends, say,

60 units of effort, the net payoff for each is 40 units. If one player skips housework (defection), while the other does his or

her share, both enjoy 50 units since a half-clean-house is still a public good. But, given the effort is 60 units, the net payoff

for the cooperator is −10. If both defect, they enjoy 0 payoff. 
2 The proposed isomorphism hypothesis is somewhat related to the argument of some philosophers: Parfit (1984) , Part 3 and more recently 

Hedden (2015) ; (see also Ng, 1992 ; cf. Schechtman, 1990; Korsgaard, 1989 ). Hedden, following Parfit, questions the relevance of personal identity on the 

basis that rationality can only be “Time-Slice Rationality,” where the agent acts as agent-at-a-time rather than as agent-over-time. If one slices the agent 

across time, the relationship among these Time-Slice agents is inherently similar to the relationship between distinct people. However, Hedden’s view 

discards totally identity that entails obligation per se . While it is true that identity or obligation is neither given nor prefixed, it does not mean it is super- 

fluous as Hedden supposes. One can still theorize that people choose their identity and, as such, build a bridge that unifies the current self and the future 

self, on one hand, and unifies the self and the contemporaneous other, on the other. 
3 Even when theorists invoke the issue of aspiration and ambition, which is not relevant to the isomorphism hypothesis, the self need not necessar- 

ily favor the future self over contemporaneous others. The self can equally favor allegiance to contemporaneous others, as in the case of tribalism and 

nationalism, as to one’s own personal ambition, as in entrepreneurship. 
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Table 1 

Housework in the simultaneous prisoner’s dilemma game. 

The Roommate

The Self

Housework No-Housework

Housework
40

40

50

-10

No-Housework
-10

50

0
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The standard game theoretic answer is well-known. Each player knows that defection is the dominant strategy, i.e., makes

him or her better off irrespective of the choice of the other. The Nash equilibrium, therefore, is 0 for each. 

In everyday social dilemmas, players usually place altruistic attachment or caring preference concerning the contem-

poraneous others. 4 At first approximation, standard theory ignores this fact for a simple reason. These values are already

incorporated in the payoff schedule. Insofar we have a social dilemma, these values did not upset the structure of the in-

teraction. Otherwise, the social dilemma has no raison d’être . Insofar there is a social dilemma, it is irrelevant to introduce

altruism or caring values because such values would not undermine the dominant strategy, defection. Therefore, in the ren-

dering of the social dilemma at the entry-point of analysis, it is neither extraordinary nor extreme to ignore altruism and

caring. 

4. The health game 

The usual premise that underpins the modeling of intertemporal allocation is that the investment undertaken by the

current self amounts to non-myopic (rational) self-interest. As noted, though, this premise is metaphysical: it depends on

the assumption that the current and future selves constitute an identity on the sheer basis that they reside in the same

biological skin. 

To unmask this metaphysical assumption, let us suppose that the current self invests in activities that promote health.

Health is a public good—similar to “clean-house” in the previous illustration. One can imagine other public goods such as

“financially-secured self,” “well-admired self,” or “progeny-fit self.”

Let us assume that in all these goods, the current and future selves value, after taking into account their own effort, a

“healthy-self” more highly than an “unhealthy-self,” and so on. Let us again assume a one-shot game with two players: the

current self and the future self. The strategies of the two selves are “healthy-act” and “no-healthy-act.”

Aside from the similarities, the health game differs from the clean-house game in two regards: 

1. Information: while the clean-house game is simultaneous, the health game is sequential. 

2. Public good: while the public good in the clean-house game is symmetric, the public good in the intertemporal alloca-

tion game is asymmetric. The current enjoyment of health only depends on current investment, while future enjoyment

of health depends on both current and future investments. That is, the future self exclusively enjoys the public good, i.e.,

the outcome of the joint effort of the current self and the future self. 

The information difference will turn out to be irrelevant as shown below. The only important difference is the intertem-

poral character of the public good. It can be neutralized if the future self incentivizes the current self to invest in health

by making a side payment. The side payment amounts to allowing the current self to enjoy the benefits of investment in

health that are similar to the benefits that the future self accrues. 

The side payment between the future and current self is not science fiction that violates the asymmetry of time travel.

It is part of everyday life. The future self acts in the current period in the form of its proxy, the banker or the creditor.

The banker or the creditor expresses the interest of the future self. The future self, who has to repay the loan, wants to
4 This should not imply that altruism and caring are one and the same preference. While altruism is about aiding others in situations of distress without 

implying any interpersonal involvement in the sense of endearment, caring usually implies endearment as when one worries about the wellbeing of a 

partner or a friend (see Khalil and Marciano, 2018 ). 
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cooperate, and will cooperate and extend a loan in the current period to the current self only if the current self cooperates.

Whether the current self cooperates, we need to analyze the structure of the game. 

Let us say that the current self cooperates, i.e., invests in healthy-act. This choice enables the future self to pay for the

loan when it is due. In fact, when the bank or one’s rich uncle makes a loan, it does not hand out the loan arbitrarily. The

creditor demands assurances on how the current self is going to spend the loan. With such a demand, the creditor acts as a

proxy of the future self. When the creditor acts to protect itself, it is effectively protecting the future self, i.e., it is enabling

the future self to pay the loan. So, when the current self enters a contract with the creditor, which includes clauses on how

to spend the loan, the current self effectively binds itself ex ante to undertake the cooperation strategy. 

The monetary “loan” is an example of how the future self can offer a subsidy to the current self, with the hope of prod-

ding it to cooperate, i.e., for the current self to undertake the toil of the healthy-act. The healthy-act is just one example of

how the current self can reciprocate, i.e., cooperate. The current self can cooperate by studying hard in school, avoid alcohol

consumption, and also by “saving.” In the case of “saving,” the current self takes the loan and invests in an enterprise, an

innovation, or any productive investment that promises to generate profits. In this case, the current self does not take the

loan and run, i.e., travel, say, to Hawaii or the Bahamas for indulgent vacation. Of course, needless to say, the vacation would

be non-indulgent in the sense of being productive, if it is a necessary input in the investment activity, i.e., the needed re-

laxation in Hawaii or the Bahamas is necessary in order for the current self to continue the health-act, hard study at school,

develop the enterprise, and so on. 

To clarify, the loan can be non-monetary—e.g., a house or an apartment that is inherited from a parent. But as clarified

and detailed below, in the discussion of bequeath, this is analytically identical to the monetary “loan” —but may not involve

an explicit contract. 

In any case, irrespective of whether the contract is implicit or explicit, the side payment amounts to a subsidy that

negates the arrow of time, i.e., avoids the asymmetry of time problem. In return, the current self is expected to deliver, i.e.,

perform the healthy-act according to the implicit or explicit contract. 

If the current self does not agree to the contract, it should not enter it. That is, it should not use the subsidy that imposes

debt on the future self. But if it decides to use the subsidy, it implicitly agrees to undertake the healthy-act that protects

the future self. 

This contract is reached ex ante and lacks an enforcement mechanism, but so is the contract between the self and the

roommate in the prisoner’s dilemma game. Thus the fact that the contract in intertemporal allocation cannot be enforced

does not set the intertemporal allocation game apart from the prisoner’s dilemma game. 

To see more clearly how the two games are isomorphic, let us introduce more specific assumptions: 

1. the subsidy is high enough that the two selves equally share (50–50) the public good, i.e., the distribution rule is fair in

the sense that it re-constructs the public good as fully symmetrical. 

2. the subsidy cannot be retrieved—irrespective of whether the current self defects (no-healthy-act) or cooperates (healthy-

act). 

3. the future self has to invest in health in order to reap the benefit from the investment of the current self. 

4. there is no interest on debt incurred by the current self. 

5. altruistic and care preferences are null and, hence, the current self does not derive any utility from the wellbeing of the

future self. 

As in the prisoner’s dilemma game, if both choose the heathy-act (cooperation), both enjoy a gross total of 200 units

of health. But given that it is a sequential game, where the payoff is asymmetric, the future self enjoys initially a gross

150 units while the current self enjoys the remaining 50 units. Given the fair distribution assumption, the subsidy (s) must

therefore equal 50 units. Also, similar to the prisoner’s dilemma game, the cost of the healthy-act is 60 units for each player.

As Table 2 illustrates, in the 1st period, the current self enjoys the 50 subsidy (s) irrespective of its actual strategy, which

is either cooperate or defect. If it chooses cooperation (healthy-act), it can enjoy additionally current health of 50 units,

as in the clean-house game. Given the 60 units cost of heathy-act, the net payoff is 40. Otherwise, if it chooses defection

(no-healthy-act), it can enjoy the subsidy of 50 units, which is a higher payoff (40) from the cooperation strategy. 

In the 2nd period, the future self also has two strategies: either cooperate or defect. But the payoff depends on the

choices of the current self in the 1st period. If the current self chooses the healthy-act, and the future self also chooses the

healthy-act, the future self will enjoy 150 gross units. Given the subsidy and the cost of the healthy-act, the net payoff is 40

units, equal to the net payoff of the current self. Alternatively, if the future self chooses defection (no-healthy-act), it cannot

even reap the investment of the current self, ending with the already paid subsidy and, hence, the net payoff is −50. 

Conversely, if the current self chooses the no-healthy-act, but the future self chooses the healthy-act, it enjoys 50 gross

units of health. Thus, the net payoff is −60. If the future self chooses also the no-healthy-act, it enjoys 0 health along with

saving the effort. Hence, the net result is only the subsidy loss, −50. 

Table 3 states the same payoffs, but in matrix form. The matrix form shows that the intertemporal allocation of the

health game is similar to the clean-house game, with one important difference. While the current self has a dominant

strategy (defection), the future self does not. It is rational for the future self to defect if the current self defects, but to

cooperate if the current self cooperates. 

What Table 3 makes clear, it is rational for the current self to play the dominant strategy, i.e., defection vis-à-vis the

future self in the health game. Obviously, the future self, once it does not defect and supply the subsidy to the current self,
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Table 2 

Healthy-act in game tree. 

Current Self (1st period)

Healthy-act                                                                                   no-Healthy-act
50(s)+50(health)-60(cost)=40                                                              50(s)
………………………………………………………………………………………………
Future Self (2nd period)—healthy-act in 1st period Future Self (2nd period)

Healthy-act                               no-Healthy-act       Healthy-act          no-Healthy-act
-50(s)+150(health)-60(cost)=40    -50(s)     50(health)-50(s)-60(cost)=-60         -50(s)

Table 3 

Healthy-act in game matrix. 

The Future Self

The

Current

Self

Healthy-Act
+50s

No-Healthy-Act
+50s

Healthy-Act
40

40

-50

40

No-Healthy-Act
-60

50

-50

50

 

 

 

 

 

 

 

 

 

 

 

the current self takes the subsidy and run. That is, the current self finds it always better (even without the subsidy) to

indulge in fun activity. This fun activity is captured by avoiding the toil of 60 units that the healthy-act requires, but with a

return of only 50 units. The current self is not the only self that can either defect or cooperate. The future self can also defect

or cooperate. The only difference with the social dilemma is the following: the future self will undertake the healthy-act if

the current self chooses cooperation, otherwise, it does not pay for the future self to undertake the healthy-act. 

But this difference is inconsequential. Applying the standard game theoretic analysis, the current self will choose de-

fection, and the future self has no choice other than defection. The Nash equilibrium, therefore, is (50, −50), 0 in total. In

this light, the future self will never extend the side payment (subsidy) in the first place and, hence, the outcome would be

identical to the clean-house game. 

It is clearer now why, concerning the intertemporal allocation game, the information difference is irrelevant. Even if we

transform the game into a simultaneous information game, i.e., where the future self does not know the actual choice of

the current self, the future self can predict that the current self will choose defection. 

5. Objections to the isomorphism hypothesis 

It might be argued that the isomorphism hypothesis is confined to mathematical, non-substantive similarity. To establish

that the hypothesis is about substantive isomorphism, let us directly answer some major objections, some of which have

been mentioned above. 
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5.1. Objection 1 

Issue of Reciprocity : In a finitely repeated prisoner’s dilemma, people contribute according to reciprocity, i.e., condi-

tionally in light of the contribution of others in the previous rounds. This is not the case with intertemporal allocation,

where there are no previous rounds. 

For standard theory, this difference is erroneous, and rightly so. The number of rounds that the players interacted in the

past is irrelevant once they know that the future rounds are repeated finitely . Once they know that the future rounds are

repeated finitely, the game collapses into a one-shot game where the past does not matter—similar to how the past does

not matter in intertemporal allocations. 

5.2. Objection 2 

Issue of Information : The prisoner’s dilemma involves two separate persons who play the game simultaneously, while

intertemporal allocation involves a current self and a future self who play the game sequentially. 

As shown above, the information difference is irrelevant. Even when the future self does not know the choice of the

current self, it can predict that this choice is defection. The future self, consequently, chooses defection. 

5.3. Objection 3 

Issue of Genetic Fitness: In intertemporal allocation, the self cares about the future self because both selves, after all,

share the same exact DNA. In contrast, in the prisoner’s dilemma, the self cares about the contemporaneous other only to

the extent dictated by biological relatedness. 

This objection is actually grits to the isomorphism hypothesis mill. It can be traced to a theory of altruism in evolutionary

biology known as the “inclusive fitness hypothesis” ( Hamilton, 1964 ; Khalil, 2009 ). For this hypothesis, altruism is ultimately

the product of genetic similarity: The altruistic preference is strongest towards an identical twin than a non-identical sibling,

and towards a sibling more than towards a cousin, and so on. The ultimate reason is genetic fitness: when one helps a

cousin, one is actually increases the chances of success of his or her own DNA that is shared with the cousin. In this

manner, the altruistic gene, which appears as a handicap, is actually stable in the population. 

But organisms and humans are not aware of the ultimate causation, i.e., genetic fitness, when they help others. They help

others on the basis of familiarity. And even when they help their sisters and cousins, they do so as a result of familiarity.

Evolutionary theory has a simple and persuasive response: Familiarity acts as a mediating cause of the ultimate cause that

is genetic relatedness ( Khalil, 2002 ). 

This implies that, in many cases, organisms (including humans) could be caring for others as a result of familiarity, but

when in fact the organisms are not genetically related. For the evolutionary biologists, this error is possible, but cannot be

stable in the long-term. The organism who makes this error is not actually increasing the fitness (success) of his or her

DNA, while the cared about friend does not suffer from such error without any need to reciprocate. So, natural selection

will eventually delete the error-prone organism, i.e., when familiarity does not track genetic relatedness. 

But this reasoning cannot be true if we examine the matter closely. When A helps B because B is familiar to A, and

assuming that A and B are not genetically related, A must also be symmetrically familiar to B, at least prima facie . If this the

case, there is no a prior reason why B will not reciprocate. Under the same assumptions of familiarity, we should expect B

to reciprocate and help A. It would be an extraneous and ad hoc proposition to state that B is suddenly “smarter” than A,

i.e., withholding help because A is after all is not genetically related. 

If so, the familiarity-based strategy, without any reference to genetic relatedness, can be evolutionary stable in the long-

term. Put differently, the trait of caring on the basis of familiarity is stable as long as familiarity is reflexive. In light of Adam

Smith’s theory of altruism, familiarity by definition is reflexive ( Smith, 1976 ; see Khalil, 1990, 2004 ). 

If this is the case, the question that remains is simple: What is A’s level of familiarity with future-A in comparison to

familiarity with B? This is ultimately an empirical question—according to the isomorphism hypothesis. But one can spec-

ulate that, prima facie , A’s familiarity with B must be stronger with A’s familiary with future-A. A can see, hear, touch,

and even smell B, but can only do so vis-à-vis future-A via imaginative leaps. At prima facie , hence, familiarity with the

contemporaneous other is much greater than familiarity with the future self–i.e., the social skin trumps the biological skin. 

Let us say that one insists that the present self cares for the future self with a temporal discount factor, say δt 

( Frederick et al., 2002 ). If so, one should equally insist that the self cares about the contemporaneous other with even

greater intensity along an inter-personal discount factor, say δp —i.e., δt < δp . 

Again, whether the social skin trumps the biological skin, or vice versa , is an empirical question. But if a theorist wants

to make it a theoretical proposition, there is more reason to suppose, at the entry-point, that the social skin trumps the

biological skin—to the loss of the inclusive fitness hypothesis. 
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5.4. Objection 4 

The Defection of the Current Self: Why should the current self ever cooperate? It can take the subsidy and run. 

This is true, and actually the main rock upon which the isomorphism hypothesis stands. Namely, to be consistent, one

should model the current self in intertemporal allocations similarly to the modeling of the self in social dilemmas. So,

insofar as a theorist assumes that the self in social dilemmas defects, it behooves the theorist to assume that the self in

intertemporal allocations will take the subsidy and refrain from investments that benefit the future self. And given that the

future self realizes this dominant strategy, it would not extend the subsidy in the first place, as explained above. 

5.5. Objection 5 

The Science Fiction of Time Travel : How could the future self ever physically succeed in incentivizing the current self

via side payment, i.e., subsidy? 

This objection highlights the time-asymmetry that differentiates the intertemporal allocation from the social dilemma.

That is, the time only flows in one direct, like an arrow, i.e., it is impossible to for the future self to act in the current

period. Thus, given the arrow of time, it is impossible to conceive intertemporal allocation as an issue about cooperation.

Put simply, the future self cannot be present in the current time in order to undertake any decision. 

As the case of loan-taking discussed above, though, the so-called “time travel” is both technically feasible and, indeed,

ubiquitous. To elaborate, the future self can extend the side payment (subsidy) either officially or unofficially: 

1) official way: The current self takes a loan where the creditor acts as the proxy of the interest of the future self; 

2) unofficial way: The current self receives help and care via (i) inter-generational transfers (bequeaths); and (ii) caring and

philanthropic individual actors and organizations. 

This paper analyzes in the section on the health game above the official way. Let us focus here on the unofficial way. The

unofficial way is ubiquitous as witnessed by bequeaths as well as by what Boulding (1973, 1982) calls the “grants economy.”

Let us examine the intergenerational transfer (bequeaths). A bequeath takes place when a father and his son enter a

contract concerning the welfare of the son’s future self. The father, representing the son’s future self, leaves an endowment

(subsidy) for the son (current self) to invest, i.e., to spend only on the public good. In turn, the son in the future (a third

party) is expected to reciprocate out of duty and extend a similar subsidy to his child, a fourth party. 

As for caring, charity or, to use Boulding’s term, “grant,” it is analytically identical to bequeath. A grant takes place when

the philanthropist (a proxy of the father) and the beneficiary enter a contract concerning the welfare of the beneficiary’s

future self. The philanthropist, representing the beneficiary’s future self, leaves a grant (subsidy) for the beneficiary (current

self) to invest, i.e., to spend only on the public good. In turn, the beneficiary in the future (a third party) is expected to

reciprocate out of duty and extend a similar grant to another beneficiary, a fourth party. 

The grant economy, as well as bequeath, involve elements of friendship, love, or communal solidarity that are not so

needed in the official channel, i.e., via a bank of financial institution. But such communal solidarity amounts to the set of

norms that ensures the fulfillment of the contract, whereas the police is sufficient in the case of taking a loan, i.e., in the

official way of side payment. 

The proposed recasting of the grant economy and bequeath transfers has many implications. First, they cannot be mod-

eled as based on altruistic preferences—where altruism concerns helping others under stress without expectation of recip-

rocation. The grant and bequeath transfers, similar to official loan-making, are better modeled as intertemporal allocations

of external players, the current and future selves. If so, the grant economy and bequeaths fall under the banner of social

dilemmas rather than under the banner of altruism, contrary to Gary Becker’s approach ( Becker, 1981 ; Khalil, 2004 ). 

Second, Buchanan (1975) provides an analysis of grants and bequeath transfers and calls them the “Samaritan Dilemma”

(see also Marciano, 2017 ). 5 For Buchanan, the son/beneficiary (current self) will definitely defect, as predicted by standard

game theory. That is, the son/beneficiary in the future would suffer and, hence definitely could not reciprocate and make

similar grants and bequeaths, i.e., extend the subsidy to his child, the fourth party. 

Buchanan’s Samaritan Dilemma affirms the isomorphism hypothesis. The bequeath or grant is better seen in light of the

social dilemma. The players are external to each other, where the dominant strategy is defection. 

Third, the Samaritan Dilemma appears in a different form when one analyzes the grants that rich nations may provide to

poor nations. Such grants may engender a cycle of dependence when the beneficiary takes them and run, rather than invest

them in public goods that allow the future self to reciprocate. This cycle of dependence is Easterly’s (2006) core argument

for why Western aid to poor developing countries has largely been counterproductive. 
5 Concerning nomenclature, Buchanan’s use of the term “Samaritan Dilemma” to illustrate the problem of duty-bound grants is unfortunate. In the 

biblical story, the Samaritan’s help of the Jew was not a grant, i.e., was not out of duty. The help did not involve an implicit contract requiring the Jew to 

help non-Jews in return. The Samaritan help, in the actual story, was rather an act of altruism—helping others in the case of distress. To put it differently, 

given that the original story is about altruism, there is no need to worry about defection in the first place. 
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In short, these diverse discussions, which includes grants, bequeaths, and aid to poor countries, go to show that the

contract between the future self and current self is not science fiction that implies the violation the arrow of time. To the

contrary, the side payment that the future self makes is rather ubiquitous. And the isomorphism hypothesis allows us to see

that loans, grants, and bequeath transfers are part of the intertemporal allocation problem, i.e., subject to the same tools of

analysis that used to analyse social dilemmas. 

5.6. Objection 6 

The Enforcement of Intertemporal Contrast: In a contemporaneous game, the players can write a contract that the

judicial system enforces. In contrast, in the intertemporal game, the parties cannot reach a juridical contract and, hence,

the judicial system plays no role. 

While this difference appears to be true, it vanishes upon a closer examination. It is possible that the current self can

take the subsidy and run, as pointed above. This is also the case with partners in the prisoner’s dilemma: in many cases, the

judicial system cannot adjudicate many disputes because of the burden of proof. Further, in the case of loans, intertemporal

allocation contracts can be enforced by the judicial system. Also, the punishment of defection in bequeath can take a formal

face. When the son-turned-parent fails to reciprocate and help the grandson, the state assumes this role. It obligates the

son-turn-parent to take care of the grandson or, better, taxes him in the form of “child support fee.”

Still, one may argue that contracts between contemporaneous selves are easier to enforce than between current and

future selves. But even if bequeath and grant transfers cannot be enforced by the courts, they are usually enforced by social

norms. Members of the group usually scold defectors as free-riders, opportunists, and so on. 

In any case, and in short, the difference in enforcement is not significant enough to make a strong delineation between

social dilemmas and intertemporal allocations. 

5.7. Objection 7 

Issue of Paternalism: The isomorphism hypothesis entails paternalism—similar to the paternalism of nudge ( Thaler and

Sunstein, 2008 ; see Akerlof and Shiller, 2015 ). 

Aside from the putative paternalism of nudge, the isomorphism hypothesis does not entail paternalism. When the current

self takes a loan, it obligates the future self to pay the loan. So, in return for the loan, the current self has to reciprocate and

invest in public goods that benefited the future self, i.e. enable it to pay back the loan. So, when the state forces the current

self to spend the money according to the contract, it is not imposing on the current self preferences other than what the

current self has already chosen when it agreed to take the loan. 

5.8. Objection 8 

Issue of Memory, Learning, and Excitable Anticipation: The prisoner’s dilemma cannot be the same as intertemporal

allocation because another suite of differences arises from the existence of memory, learning, and excitable anticipation.

Memory can only exist between intertemporal selves: one learns from one’ own past experiences. Similarly, one anticipates

the consequences of one’s own action. 

The three issues—viz., memory, learning, and excitable anticipation—do not amount to meaningful differences between

the prisoner’s dilemma and the intertemporal allocation. Regarding memory, one player can assess the state of mind of the

other player, which is similar to how the future self judges the state of mind of the current self. 

Regarding learning, one player can watch and learn from the experiences of the other player in social dilemmas, which

is analogous to how the future self reflects on and learn from its own past experiences. 

Regarding excitable anticipation, one player can become excited from the excited anticipation of the other, which may

lead to mob psychology. This is similar to how the current self might become excited by anticipation of what might occur

to the future self. 

5.9. Objection 9 

Issue of Identity: Granted that altruism is inoperative, the current and future selves nevertheless constitute “personal iden-

tity” since both cohabitate the same biological body. The roommates could never form “personal identity” for the obvious

reason that they do not cohabitate the same biological body. 

This paper has refuted above this objection. Stated tersely, it rests on a metaphysical assumption: the biological skin is

critical in the formation of identity, while the social skin is less so. Such an assumption is metaphysical because it is, at

best, an empirical proposition. It cannot be an axiomatic proposition. 
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On this point, the work of Bacharach (2006) and Sugden (2003) advance the metaphysical assumption—but from the

opposite direction. They treat the social skin, what they call the “we frame,” as a thick skin that thwarts defection in social

dilemmas—and make such treatment into an axiomatic proposition. Angus and Newton (2015) ; see also Newton (2017) pro-

vide an evolutionary selection argument of why the social skin is sufficiently thick. However, the constraints in evolutionary

optimization are still particular as always the case with evolutionary arguments. That is, the argument of Angus and Newton

is rather an empirical proposition rather than an axiomatic one. 

6. Conclusion 

This paper advocates the isomorphism hypothesis: There is no basic difference between the prisoner’s dilemma and the

intertemporal allocation. If we accept cooperation as the rational strategy of the current self vis-à-vis the future self in in-

tertemporal allocations, we should also accept cooperation as the rational strategy of the self vis-à-vis the contemporaneous

other in social dilemmas. Symmetrically, if we accept defection as the rational strategy of the self vis-à-vis the contempo-

raneous other in social dilemmas, we should also accept defection as the rational strategy of the current self vis-à-vis the

future self in intertemporal allocations. 

If one accepts the isomorphism hypothesis, one immediately faces a puzzling question: 

What has sustained or even blinded so many economists, across many countries, and for so many decades in committing

the inconsistent modeling of social dilemmas and intertemporal allocations? 

One may speculate that the culprit is the “ideology of individualism” that allows the biological skin to trump the social

skin: the person is responsible for the future self but not for the contemporaneous other (e.g., Hayek, 1996 , ch. 1). Such

an ideology basically entails that the community or the state is not responsible for the future self—it is the responsibility

of the current self. So, the current self should not focus on the wellbeing of the contemporaneous other. And if the con-

temporaneous other complains, demanding help from the community or the state, the answer is easy. The wellbeing of the

contemporaneous other is the outcome of decisions of his or her past self. Thus, if the community or the state offers help,

it will create a precedent, if not the Samaritan Dilemma, that undermines intertemporal responsibility. 

So, the decision maker cannot rely on communal or government support for failing to make the optimal decisions in the

past, even when the decision maker makes explanations that he or she were busy in the past taking care of contempora-

neous others. The contemporaneous others, according to the ideology of individualism, should be seen as external objects

that the player can use—of course within the wider rules of the game—to advance the wellbeing of the current and future

selves. 

In our complex system of division of labor, the ideology of individualism might be a justified and required norm. But the

ideology, even when justified as an efficient norm, it is only justified at secondary approximation, for a particular society

under particular constraints. The ideology is ultimately, despite the beliefs of its ardent promoters, an empirical thesis; it

cannot be considered an axiomatic thesis. 

The thesis of this paper is never empirical. The thesis of this paper is not to justify cooperation in the social dilemma

setting by appealing to particular cultures with strong stock of trust and trustworthiness. This kind of thesis requires socio-

logical and evolutionary arguments. The thesis of this paper rather rests on a logical argument, the isomorphism hypothesis.

To be consistent, the theorist cannot treat one game differently than the other game. If the theorist insists that the cur-

rent and future selves are “naturally” cooperative, the theorist should likewise insist that the contemporaneous players are

“naturally” cooperative. That is, if the theorist finds it evidential and common sense to argue that the current self identifies

(with some discounting) with the future self without any need to appeal to historical constraints or to the stock of trust in

a particular culture, the theorist should equally feel comfortable to assume that the contemporaneous players identify (and

given the immediacy of time, with no discounting) with each other without any need to appeal to historical constraints or

to the stock of trust in a particular culture. 
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