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Abstract

This paper studies the role of interpersonal comparisons of utility in voting theory. It provides a philosophical criticism of social choice theory by focussing on three related issues. First, since social choice theory does not make a distinction between choices and preferences, it is impossible to evaluate the welfare consequences of strategic voting within the framework. Second, it is argued that insofar we evaluate the outcomes of different voting rules, if such evaluations involve interpersonal utility comparisons, they must be independent of the voting rule. Third, if social decision mechanisms and social welfare judgements are evaluated with the same (social welfare) function, it is impossible to evaluate the alternatives independently of social choices made in some voting procedure. The paper also shows that if we conceptualize utilities in the classical utilitarian manner as referring to desire satisfaction or feeling of pleasure, making interpersonal comparisons of utility does not allow for an escape from Arrovian impossibilities; an impossibility theorem can be proven even if we make interpersonal comparisons. 

1. Introduction

When Kenneth Arrow (1951; 1963) set out to study the possibility of a social welfare function, he argued that it should not be based upon interpersonal comparisons of utility because such comparisons are meaningless. An interpersonal comparison of utility (IPC) is a statement, judgement or assumption that compares the utilities of at least two persons. In modern utility theory, ‘utility’ is interpreted as a representation of preferences. In principle at least, a person’s utility function can be constructed on the basis of mere choices in some elicitation procedure. Interpersonal comparisons are indeed meaningless if utility is conceptualised as a number representing preferences which is constructed through an elicitation procedure; each person’s choices may well provide information on his utility but they clearly do not have anything to do with other people’s utilities. In contrast, the classical utilitarian notion of utility is based on something substantive such as desire satisfaction or the feeling of pleasure. Comparing classical utilities between persons may well be riddled with epistemological problems, but such comparisons are not meaningless in the same way as the comparisons of modern utility numbers. On the other hand, at the time when Arrow published the impossibility theorem, logical empiricism was a standard philosophical position. The logical empiricists’ verifiability criterion of meaning acknowledges only empirically ascertainable facts as meaningful. Since there is no straightforward procedure for ascertaining interpersonal comparisons of utilities, these comparisons were considered to be meaningless also on these empiricist grounds.

A lot has happened both in philosophy and in social choice theory since the 1950’s. Logical empiricism has been disreputed ages ago in philosophy. In social choice theory, Sen (1970, Ch. 8) showed that the impossibility result does not depend on ordinality of preferences, because an impossibility result obtains also with cardinal utility functions if these functions are not interpersonally comparable
. It has become customary to claim that the only way to ‘avoid’ or ‘eschew’ Arrow-like impossibility results is to allow interpersonal comparisons of utilities. More recently, Saari (1998) has presented a devastating critique of the notorious Independence of the Irrelevant Alternatives (IIA) condition; it does not allow for individual rationality in making social choices. Since IIA has become disreputed, social choice theorists now try to figure out what kind of a condition should replace it.

In this paper, I will try to present a philosophical criticism of social choice theory. There are three interrelated targets of the criticism. First, social choice theory does not really make a distinction between a person’s choice and her utility. However, the possibility of strategic voting (voting for an alternative which is not the most preferred one) means that we know that the voters’ choices do not have a one-to-one correspondence with their preferences. The theory of course acknowledges that strategic voting is possible, but it provides no way of evaluating in a welfarist manner whether this is desirable or not. This is because evaluating the welfare consequences of such voting behaviour requires that a choice-independent judgment is made on which alternative is best. Once we have such a choice-independent criterion, we can study which alternative(s) is in fact selected in some voting rule when the voters vote sincerely and when they vote strategically, and compare which outcome is better. However, comparing the alternatives is impossible without making interpersonal comparisons (unless there is complete unanimity in which case the Pareto criterion can be used).

Second, I will argue that when we evaluate the outcomes of different voting procedures, our interpersonal comparisons are independent of the voting rule. This claim has some obvious weaknesses to which I will respond later. For now, what is important is to realize is that if this claim is valid, it becomes natural to make interpersonal comparisons when we evaluate the different voting rules. If making IPCs does not commit us to any particular moral, philosophical or empirical position, it seems justifiable to make them in evaluating the different voting rules. 

Third, Arrow’s theorem and the social welfare function have been interpreted as having to do with social decision mechanisms such as voting rules, but also with social welfare judgments (Buchanan 1954; Sen 1977b; 1995). The decision-making interpretation is often interpreted as being concerned with voting. Arrow clearly views voting rules as one particularly prominent interpretation for a social welfare function. "In a collective context, voting provides the most obvious way by which individual preferences are aggregated into a social choice" (Arrow 1973, p. 125). Social choice theory works by imposing conditions on the social welfare function that are considered to be normatively compelling. One then derives theorems that either demonstrate that there is no social welfare function that satisfies the conditions, or characterization theorems specifying the kinds of rules that satisfy some set of conditions.

I will try to show that this way of imposing normative criteria on the social welfare function is problematic. Once we allow for interpersonal comparisons of utility in evaluating the alternatives upon which the social choice is to be made, it is possible that the social welfare function which is based on interpersonal comparisons of utility provides a different assessment of the alternatives than the outcome of a decision-procedure. Such a difference is not possible in standard social choice theory because it refuses to judge the alternatives in any direct way. All the normative judgments are incorporated in the conditions for the social welfare function. The problem is that we cannot decide whether some of the conditions, IIA and strategy-proofness in particular, are normatively compelling without a fairly comprehensive study of strategic voting in various voting rules. Furthermore, judging whether these conditions are normatively compelling will require taking a stand on the kind of interpersonal comparisons we are willing to make.

Although the main point of the paper is to provide a philosophical criticism of social choice theory, I will also try to show that even if we made interpersonal comparisons of classical utilities, a choice-based version of Arrow’s theorem could still be proven. I will thus argue that making IPCs does not provide a way to eschew Arrovian impossibility if the social welfare function is interpreted as dealing with social choices. It is thus impossible to claim simultaneously that the social welfare function deals with a decision-making (voting) mechanism, and that making interpersonal comparisons are the only way of avoiding Arrovian impossibility. 

The standard way of dealing with interpersonal comparisons in social choice theory is by way of Social Welfare FunctionaLs (SWFLs) (see d'Aspremont and Gevers 2001 for a review). I will thus argue that the assumption of interpersonal comparability of utilities cannot be given a meaningful interpretation within the framework of SWFLs if these functionals are interpreted as dealing with social choices rather than with social welfare judgments. It is perhaps fair to say that the SWFLs have not been interpreted as decision-making mechanisms in the literature. Nevertheless, it may be instructive to see that if they were interpreted in such a way, making interpersonal comparisons would not suffice for avoiding Arrovian impossibility.

It is perhaps not very important to show that making interpersonal comparisons does not affect the choice-based impossibility theorem. What is important, however, is that the notion of a social welfare function or functional is supposed to represent the decision-making mechanism and the welfare judgment simultaneously. However, if the theorem concerning decision-mechanisms can be proven even if we make interpersonal comparisons of utilities, and if social welfare judgments require interpersonal comparisons, it becomes possible that our social welfare judgment is different from the social choice. This, in turn, means that we should have two different functions for characterizing social welfare judgments on the one hand, and social choices on the other. There are of course a large amount of different notions related to the social welfare function in the social choice literature; social decision functions, social evaluation functions, collective choice rules etc. These functions have been defined with different applications in mind, and the conditions imposed upon them have naturally depended on the intended application. But insofar as only one function is used for making judgments about the alternatives and for modeling the functioning of the social choice mechanism, it will be impossible to evaluate the welfare consequences of strategic voting.

Hammond (forthcoming) criticises the social welfare functional approach for its failure to provide an unambiguous procedure for embodying or incorporating the interpersonal comparisons in the social welfare functional. If IPCs could somehow be embodied in a voting rule, this might mean two different things. First, it could mean that the voters themselves may somehow express interpersonal comparisons. Second, it might mean that when the outcomes of a voting rule are evaluated, it is necessary to make interpersonal comparisons. I will argue that voting choices cannot, even in principle, express interpersonal comparisons. This leaves us with the second possibility. But the second possibility involves the following kind of a priori comparisons: ‘each man has an equal a priori weight in determining the outcome of a voting process’. Such interpersonal comparisons do not compare particular utilities in specific voting situations. Indeed, this kind of an interpersonal comparison must be independent of the voters’ utilities if these utilities are understood in some substantive sense such as desire satisfaction or feeling of pleasure. However, if it is meaningful to say that there are such underlying utilities (see e.g. Mongin and d'Aspremont 1998), the interpersonal comparison that concerns these utilities must be independent and different from the a priori interpersonal comparison. I will thus argue that it is indeed impossible to embody interpersonal comparisons of utilities in SWFLs, if SWFLs are interpreted as voting rules and if utilities are interpreted as substantive utilities.

I will not try to argue that the only formal way of avoiding Arrovian impossibility is by making interpersonal comparisons. Assuming that the utility functions are interpersonally comparable is indeed almost the only formal way of avoiding an impossibility result.

 Let me also emphasise that my argument does not depend on how easy or difficult it is to actually make IPCs.

The paper is organised in the following way. Section 2 discusses some epistemological arguments concerning interpersonal comparisons and voting rules. In section 3 I will discuss an example Kenneth Arrow used in arguing for IIA and against the zero-one rule, in order to show that the identification of choices with utilities leads to the misleading view that interpersonal comparisons are incorporated in some voting rules but not in others, or that different interpersonal comparisons are incorporated in different voting rules. Section 4 provides an account of the standard argument for why interpersonal comparisons in the SWFL approach allow for eschewing an impossibility result. Section 5 discusses the way in which IPCs might be incorporated in the social welfare function(al) when this function(al) is interpreted as representing a voting rule. In section 6 I present an example which purports to show that the interpersonal comparison involved in interpreting the outcomes of voting rules is different from the IPC concerning the underlying substantive utilities. Section 7 considers the normative validity of IIA and of strategy-proofness, and thereby the interpretation of Arrow’s result. Section 8 presents the conclusions. 
2. Epistemological arguments and the notion of utility

The reference lottery technique is a time-honoured way of eliciting cardinal (von Neumann-Morgenstern) utilities (see e.g. Hirshleifer and Riley 1992). This method and its variations allow for determining a person’s utility function by offering her various choices of lotteries. Harsanyi tried to defend the view that the method also provides us with interpersonal comparisons (e.g. 1955; 1977). Harsanyi’s theorem has been subject to a devastating criticism by Sen (e.g. 1977a) and Weymark (1991).
 The crux of these arguments is that Harsanyi’s theorems do not really provide an argument for utilitarianism. I do not intend to rebut these arguments because I think they really are quite compelling; interpersonal comparisons cannot be obtained by individual choices and the sum of von Neumann-Morgenstern utilities is really a meaningless concept. The normalised utilities are valid for describing a single person’s choices, but it is clear that the individual choices do not provide any information on interpersonal utility differences. The reference lottery technique does not allow us to determine unique von Neumann-Morgenstern utility functions, but rather only an equivalence class of increasing affine transformations. The fact that the best alternative is assigned a utility of one, and the worst a utility zero does not allow us to compare the utilities of two persons, because this technique only yields the utility of each person separately. The claim that these functions are interpersonally comparable is based on the arbitrary assumption that the vNM functions can be measured on the same scale. As Plott (1976, p. 578) says, the judgement that all person’s are equally well off when each person’s best outcome prevails, ‘must be a value judgment, with nothing to support it but us’. 

The fact that Harsanyi’s theorems do not provide a convincing argument for utilitarianism does not, however, rule out the possibility of the existence of a sum of classical utilities when the utilities are interpreted in a substantive way. All that follows from the failure of Harsanyi’s arguments is that we do not have a straightforward procedure for determining what the sum of utilities is. 

It is common to argue that if one accepts the idea that utility is very difficult to measure exactly, it is then natural to think that, a fortiori, it cannot be interpersonally (cardinally) comparable (e.g. Arrow 1973; Hicks 1981, p. 219). Insofar as this judgment concerns merely the epistemological question concerning the ways in which we may collect information on different aspects of preferences, it is sensible. It is difficult to obtain cardinal information on utility, and it is even more difficult to obtain information on interpersonal differences in cardinal utilities. But some authors want to argue also that because IIA rules out preference intensities, it must rule out interpersonal comparisons of utilities as well. The argument is that since IIA does not allow for expressing preference intensities, a fortiori, it cannot allow for expressing IPCs. Hence, the argument goes, IIA precludes interpersonal comparisons because it precludes information on cardinal utility. 

The fallacy in this reasoning lies in the idea that intensities and interpersonal comparisons are of the same kind in the sense that they cannot be elicited in a reliable way
. But as Myerson (1985) has argued, it is not possible to choose to be person A in state y rather than person B in state y
. Notice, in contrast, that it is perfectly possible to prefer to be person A in state y rather than person B in state y
. It follows from Myerson’s argument that is it not possible to choose to have alternative X selected in a voting rule with A’s preferences rather that alternative Y with B’s preferences. Interpersonal comparisons cannot be expressed by individual voting choices (cf. Sen 1999, p. 355) even in principle, because each individual’s choices only provides information on her preferences, but it cannot yield any interpersonal information. However, I do not wish to deny or downplay the possibility of making IPCs by saying that IPCs cannot be elicited even in principle. After all, all commentators (including Robbins 1981) admit that we make IPCs in our everyday life. Furthermore, our knowledge of interpersonal comparisons are in fact based on choices (Little 1957; see alsoList 2003). These choices are just much more difficult to interpret than the choices in a reference lottery experiment.

It is possible to draw two different conclusions for voting theory from Myerson’s argument. We can either say that interpersonal comparisons of vNM utilities are meaningless, and try to see what we can achieve without them, or we can argue that the interpretation of utility as a description of choice is not suitable for interpersonal comparisons. I will settle for the second option for the following reasons. First, we cannot go very far without making interpersonal comparisons. Indeed, I will argue later that we cannot even decide whether strategy-proofness and IIA are normatively desirable conditions without making interpersonal comparisons. Second, due to the possibility of strategic voting, we do not have reliable information even on the preference ordering of individuals in voting contexts. If the argument against using interpersonal comparisons is really based on the idea that we cannot ascertain information on them, applying such a criterion coherently would not leave us with any voting theory. 

We cannot make sense of interpersonal comparisons at all if we impose the decision-theoretic requirement that information on interpersonal comparisons have to be obtained from individual choices in some well-structured measuring procedure. In contrast, IPCs can clearly be given a meaningful interpretation if utility is understood as referring to some real attribute such as desire satisfaction, feeling of pleasure, or welfare. An IPC under this interpretation of utility means that the desires of person i are better satisfied in state A than the desires of person j in state B (or A). Similarly, we could say that an IPC consists of a judgment that person i feels more pleasure in state A than person j in state B. If utility refers to some real attribute, an interpersonal comparison can, in principle at least, be given an empirical interpretation (cf. Sen 1979).

3. IIA, zero-one rule, and interpersonal comparisons

For some time after the publication of Arrow’s result it was common to argue that IIA precludes interpersonal comparisons because it restricts the information that a social welfare function takes into account to individual ordinal preference rankings. If majority rule satisfies IIA, it is because it collects information only on rankings of alternatives, whereas the ‘utilitarian’ method of assigning points to the alternatives violates IIA and ‘makes’ an interpersonal comparison (e.g. Kemp and Asimakopulos 1952).

Let us now have a look at an example that Kenneth Arrow (1963, p. 32) used in arguing for the IIA condition. The purpose of the following analysis is to show that Arrow treats a voting rule as a preference elicitation mechanism, and that he identifies the voters’ choices with their preferences. Arrow discusses the so-called zero-one rule
. The zero-one rule is related to a reference lottery in the sense that both normalise the utility of the most preferred alternative to one and the least preferred alternative to zero. The rule may be interpreted as a version of utilitarianism understood as an ethical doctrine, but also as a decision-making procedure. For our purposes, it is important to note that Arrow does not make a distinction between the two. 

Arrow’s formulation of IIA requires that the social choice (or preference) among a set of alternatives should depend on individual preference orderings for these alternatives and on nothing else. He argued for the condition on the grounds of observability. 

[O]nly orderings can be observed, and therefore no measurement of utility independent of these orderings has any significance … The Condition of Independence of Irrelevant Alternatives extends the requirement of observability one step farther. Given the set of alternatives available for society to choose among, it could be expected that, ideally, one could observe all preferences among the available alternatives, but there would be no way to observe preferences among alternatives not feasible for society (Arrow 1963, p. 110; Arrow 1983 [1967], pp. 75-6).

Interpreting the zero-one rule as a decision-making mechanism means that if there are three alternatives, each voter i reports her preference ordering by assigning 1 point to the best, 0 to the worst, and vi((0,1) to the middle alternative
. The outcome is determined by summing these points. The alternative with the largest amount of points is the outcome. If there are two alternatives, the voters assign 1 point to the better and 0 points to the worse alternative.

The example is displayed in table 1 below. Three individuals, 1, 2 and 3, have the following preferences for alternatives X, Y and Z:

	
	1
	2
	3

	
	X (1)
	X (1)
	Y (1)

	
	Y (0,9)
	Y (0,9)
	X (0,5)

	
	Z (0)
	Z (0)
	Z (0)

	                                   Table 1: Arrow’s example


Arrow says that this zero-one assignment of utilities is ‘designed to make individual utilities interpersonally comparable’. He thus views the numbers in parentheses as the points that the voters may express but also as interpersonally comparable utilities. 

Arrow presents two related arguments against this rule of making social choices. These arguments are simultaneously arguments for IIA. They are both based on a modification of the voters’ preferences. The first argument is that deleting the worst alternative from the set of available alternatives should not affect the final outcome. According to Arrow, the utilities would be as follows after such deletion. 

	
	1
	2
	3

	
	X (1)
	X (1)
	Y (1)

	
	Y (0)
	Y (0)
	X (0)

	                            Table 2: Arrow’s example with Z deleted


The second modification is given in the following quotation: “[L]et the individual orderings change in such a way that the first two individuals find Z indifferent to X and the third now finds Z indifferent to Y, while the relative positions of X and Y are unchanged in all individual orderings. Then the assignment of utilities to X and Y becomes the same as it became in the case of blotting out Z entirely, so that again the choice between X and Y is altered, contrary to Condition 3 [IIA]” (Arrow 1963, p. 32). The utility assignments after these changes are displayed in table 3.

	
	1
	2
	3

	
	X Z (1)
	X Z (1)
	Y Z (1)

	
	Y (0)
	Y (0)
	X (0)

	     Table 3: Arrow’s example with changes in preferences


If social choices are made with an utilitarian zero-one rule, IIA is violated because ordinal preferences between X and Y remain unchanged, but social choice changes from Y in table 1 to X in table 2, and the social ranking between X and Y change between tables 1 and 3. In Arrow’s account, the utilities for the alternatives are first as follows:

X: 1+1+0,5=2,5

Y: 0,9+0,9+1=2,8 

Z: 0+0+0=0.

Then blotting Z out of existence changes them to:

X: 1+1+0=2

Y: 0+0+1=1. 

Changing the relative position of Z changes them to:

X: 1+1+0=2

Y: 0+0+1=1 

Z: 1+1+1=3.

Here is how Arrow makes his point. “If z were blotted out of existence, it should not make any difference to the final outcome; yet, under the proposed rule for assigning utilities to alternatives, doing so would cause the first two individuals to have utility 1 for x and 0 for y, while the third individual has utility 0 for x and 1 for y, so that the ordering by the sum of utilities would cause x to be preferred to y” (ibid.). 

But as Hammond (1987, p. 200) points out, IIA ‘does not rule out the existence of preference intensities … The construction of these relative preference intensities may involve irrelevant alternatives, but IIA is still satisfied’ (emphasis in original). Hammond’s point is that it may be possible to find out about relative intensities for the various alternatives only by using information on third ‘irrelevant’ alternatives, but this has nothing to do with the existence of those intensities.

Hammond seems to suggest that there are preference intensities or utilities that somehow underlie the voters’ choices. What does it mean to say that preference intensities exist, or that they underlie the voters’ choices? It is clear that ‘utility’ must here refer to some substantive notion of utility, such as desire satisfaction or feeling of pleasure. It seems to make sense to say that the voters’ desire satisfaction would be different under different outcomes, and that this desire satisfaction is independent of the voters’ choices in the following counterfactual sense: A voter’s desire satisfaction under outcome X (or Y or Z) can be assumed to be the same, irrespective of whether she voted for it.

If ‘utility’ refers to desire satisfaction, the numbers we use to describe the voter’s preferences remain fixed irrespective of the choices the agents may be able to make. In contrast, the modern conception of utility considers utility numbers as descriptions of a person’s preferences or choices, and there is no necessary connection to desire satisfaction. Ultimately the utility numbers are based only on choices. It is consistent with this viewpoint to say that in table 2, voters 1 and 2 have utility zero for outcome Y, even though they had utility 0.9 in table 1. But if the utility number 0.9 refers to preference intensity in the sense of desire satisfaction, it makes no sense to say that this intensity disappears when we move from table 1 to table 2. It is just that the voters are no longer able to express this preference intensity by directly reporting it. If utility is viewed as underlying choice in this manner, the numbers we use to describe the voter’s utilities remain fixed irrespective of what choices the agents may be able to make.

Arrow does not seem to consider the possibility that preference intensities could underlie the voters’ choices, because he analyses the example as if there were first an intensity of preference between X and Y, which, however, disappears when Z is deleted. It is, however, obvious that Arrow does not assume that such underlying preference intensities have actually changed. If they really had changed, we would not be worried at all by the change in the outcome
. If the utilities in tables 1, 2, and 3 were really considered as preference intensities, a utilitarian would accept the change in the outcome from Y to X, because the utilities would have changed.
 If we take Arrow’s words above literally, ordinal preferences between X and Y remain the same, but the cardinal preferences between X and Y change. But this would be misreading his obvious intent. The point is to show that this method of voting yields unsatisfactory outcomes because the voters are first able to express cardinal preferences for three alternatives, but after the change, they may only express their ordinal preferences for two alternatives. Arrow’s example does prove what it was intended to prove; that the zero-one rule, if considered as a decision-making mechanism, violates IIA.
  The problem with Arrow’s analysis is rather that he seems to assume that since the voters’ may express points with a cardinal significance in the zero-one rule, these choices simultaneously provide information on their interpersonally comparable utilities.

Let us now see how the example should be analysed if we assume that the utilities in table 1 represent desire satisfaction intensities underlying the voters’ choices. Table 4 displays the preference intensities for the two remaining alternatives after the elimination of Z.

	
	1
	2
	3

	
	X (1)
	X (1)
	Y (1)

	
	Y (0,9)
	Y (0,9)
	X (0,5)

	                            Table 4: Arrow’s example modified


Table 5 displays similar intensities with the second modification.

	
	1
	2
	3

	
	X Z (1)
	X Z (1)
	Y Z (1)

	
	Y (0,9)
	Y (0,9)
	X (0,5)

	           Table 5: Arrow’s example modified and remodelled


The tables show that Y is the utilitarian winner irrespective of whether Z is included in the set of alternatives or not. It is an altogether different matter that voters would be able to express only their ordinal preference if there were only two alternatives to choose from. X would be selected if there were only two alternatives. A utilitarian would then say that Y should be selected but X is selected. 

As we have seen, Arrow presented this example believing that IIA rules out interpersonal comparisons, and that the zero-one rule, even as a rule for making societal decisions, incorporates these comparisons. Assume now, for the sake of the argument, that IIA is violated in this example. The question is whether it is violated because this rule incorporates interpersonal comparisons. The zero-one rule, conceived as a decision-making rule, would incorporate interpersonal comparisons if the points that the voters may express with their choices were in fact identical with their preference intensities. But the example itself shows that we have good reasons to believe that this is not the case. Furthermore, the fact that there is always a possibility that a voter may misrepresent her preferences by voting strategically provides an additional reason for thinking that the points do not correspond to the voter’s utilities.

We may conclude that the voters’ choices cannot express interpersonal comparisons even in a rule that does not satisfy IIA. It is thus irrelevant that IPCs cannot be expressed in voting rules that do satisfy IIA. It is thus misleading to say that IIA precludes interpersonal comparisons. IIA cannot preclude interpersonal comparability of utilities, because it specifies a relation between the preference profile and the outcomes of a voting rule, i.e. how the voters’ preferences relate to the outcomes of voting. This relationship cannot have anything to do with interpersonal comparisons because the voters’ choices cannot express IPCs in any voting rule. It would be misleading to say that IIA precludes interpersonal comparisons because voting choices could not possibly convey information on interpersonal comparisons. You cannot rule out something if it cannot be had in the first place. As some authors have already remarked, it is better to say that IPCs are just never made in the Arrovian framework.

Let me emphasise that my criticism of the idea that the voters’ utility corresponds to what they can express in a voting rule is not to be taken as a general criticism of the idea that a person’s utility is merely a concise description of her choices. I have only wanted to show that it is not sensible to assume that the expressed votes have a one-to-one relationship to the voters’ utilities. This is why we must adopt a conception of utility which allows for distinguishing between utility and choice. Individual utility functions rather than actual votes are aggregated in most social choice exercises (e.g. Austen-Smith and Banks 1999). This is one of the main problems of the theory. As Plott (1976 pp. 534-5, fn. 12) said long ago, Arrow should have formulated IIA in terms of social choices rather than social preferences. 

4. The standard argument

As I have already noted, Sen showed that the impossibility theorem does not depend on the cardinality of preferences, but rather on interpersonal comparability. I will now go through the argument that IPCs do, but cardinal utilities do not provide an escape from Arrovian impossibility. Let R denote a social ordering over a finite set of alternatives X. Let U = (U1,…,UN)= {Ui}i(N denote a profile of individual utility functions, and let L denote the set of all possible such profiles. A social welfare functional, F, maps profiles of individual utility functions into a social ordering F:L→R.

Any two profiles of utility functions in a set L* of informationally equivalent profiles must yield the same social ordering. This requirement is expressed in an invariance assumption: For any two profiles {Ui}i(N and {Ui’}i(N that belong to the same comparability set L*: F({Ui}i(N)= F({Ui’}i(N). No comparability then means that L*=L; the set of informationally equivalent profiles is equal to the set of all possible profiles. Full comparability means that if transformation ( is permitted for an individual i in moving from one profile {Ui}i(N to another {Ui’}i(N, then the same transformation ( must have been applied to everyone’s utility function, so that {Ui}i(N and {Ui’}i(N belong to the same comparability set. For any profile {Ui*}i(N ( L*, L* must consist of profiles {Ui}i(N such that for some n-tuple of transformations {(i}i(N that satisfy a comparability assumption: Ui= (i(Ui*) for all i(N. Aggregating fully comparable individual utility functions leads to full utilitarianism, which yields a consistent social welfare ordering. 

Sen formulated Arrow’s conditions in terms of SWFLs. In Sen’s (1970, pp. 128-130) proof of the impossibility theorem with cardinal utility functions, non-comparability of utility means that the ordering given by the social welfare functional is the same irrespective of which linear transformation of the utility profile U is used. The essence of the proof is that since the social welfare functional yields the same ordering irrespective of which linear transformation of the utility profile is used, cardinal utilities provide the same information for the SWFL as ordinal utilities. It follows that cardinal utilities do not provide any additional information as compared with preference orderings. An impossibility result can thus be proven with cardinal utilities because it can be proven with ordinal ones.

Comparability or incomparability of utilities is a property of the utility profile in the SWFL approach. The SWFL itself expresses a social welfare judgement. Since interpersonal comparisons are not necessary for making decisions, but they are necessary for social welfare judgements, it is natural that the comparability assumptions affect the SWFL. However, if the aggregating function is considered to be a representation of some decision-making procedure, it is much less evident how interpersonal comparisons can be incorporated in the function. 

5. Can IPCs be incorporated in voting rules?

If one were to argue that IPCs are to be avoided in evaluating different voting rules, it would be important to show that interpersonal comparisons are incorporated in some voting rules but not in some others. Otherwise the injunction to eschew IPCs would not allow for discriminating between different voting rules, and the arguments against using interpersonal comparisons in voting theory would be pointless. The question can also be couched in terms of the kinds of comparisons that are considered possible. Arrow was particularly concerned with ruling out interpersonal comparisons of preference intensities.
 He acknowledges the possibility of ordinal interpersonal comparisons (Arrow 1978).

It is customary to think that IIA is mainly concerned with ruling out information on preference intensities (or cardinal utility) (e.g. Binmore 1994, p. 132). Arrow presented his example in order to argue for IIA, and against the zero-one rule by showing how an irrelevant third alternative may influence the ranking that this choice rule yields. IIA is indeed violated in this rule. In contrast, the method of majority decision satisfies IIA. This method is defined as follows. If a majority of voters prefer an alternative x to y, then the x is higher in the social preference relation than y. Presumably, Arrow’s initial idea was that the zero-one rule violates IIA and incorporates IPCs, but the method of majority decision satisfies IIA and does not incorporate IPCs.
 

Hildreth (1953, p. 91) argued that the method of majority decision involves an IPC, ‘because it chooses between X and Y by comparing the number who would gain utility in passing from X to Y with the number who would lose.’ He concluded that the issue is not whether we can do without IPCs, but rather what sorts of IPCs we are willing to make. Hildreth thus argued that all voting rules involve interpersonal comparisons and that different voting rules incorporate different interpersonal comparisons.

There is a grain of truth in Hildreth’s claim, but I think it is ultimately misleading. Hildreth’s argument can be taken to imply that since the voters can only express their preference orderings in the method of majority decision, but they can express cardinal preferences in the zero-one rule, utilities are cardinally comparable in one rule and ordinally comparable in the other. The problem with Hildreth’s argument is that it blurs the distinction between the kind of information the voters are able to express with their votes, and the kind of interpersonal comparisons that are required for interpreting or evaluating the outcomes in voting procedures for the purposes of policy-making. It may be tempting to think that the zero-one rule incorporates interpersonal comparability of preference intensities because the voters are allowed to express their intrapersonal intensity preferences directly (i.e. without misrepresenting their preferences) in this rule. Indeed, if the points can be assumed to represent preference intensities, the zero-one rule allows for expressing intrapersonal intensity differences directly, but this has nothing to do with interpersonal differences.
 It seems very easy to slip into thinking that the zero-one rule incorporates cardinal interpersonal comparisons because we usually assume that the points expressed by the voters correspond directly to the voters’ utilities. This is, as we already saw, what Arrow did. But the voters cannot express their intensities of preference (utilities) directly, only points or numbers which we assume to have a one-to-one relation to their utilities. The votes cast in the form of points are really just points, not utilities. 

It is important to specify who or what is making an IPC (Suzumura 2000, p. 16).
 If a voting rule determines a winner by summing together points, the rule is not making an interpersonal comparison of utility even if all voters use the same scale of points. We, qua voting theorists, or qua societal decision-makers, make an interpersonal comparison of utility if we make the judgement that the points adequately represent individual utilities so that their sum can be used in evaluating the alternatives.

Hammond (forthcoming) distinguishes between comparisons of utilities of different people to the chooser, and comparisons of different people’s own utilities. Let us apply Hammond’s distinction to evaluating voting rules and their outcomes. Replace the chooser with ‘us’, or with anybody who is concerned with making social welfare judgements in the zero-one rule example. We make the interpersonal comparison that the points expressed by the voters’ represent their utilities. There are two alternative ways of viewing this comparison. It may be based on a normative argument to the effect that all voters’ preferences are equally important. This is a case of an IPC to the chooser. If, in contrast, the interpersonal comparison is viewed as an empirical assumption, its content is that the distribution of the individuals’ utilities is close enough to the equal scales assumption. The idea that the distribution of utilities is even in this sense is what makes us think that it is legitimate to consider each vote as having an equal weight in determining the social decision or judgement. Many critics of interpersonal comparability seem to think that IPCs are normative (Robbins 1938; 1952, p. 139), while the defenders of comparability consider IPCs as empirical statements. However, as Ortuño-Ortin and Roemer (1991, p. 321 fn.) argue, interpersonal comparisons may be matters of fact even though they are made for normative reasons. In our example, and in virtually any similar example concerning voting rules, interpersonal comparability is needed only if we need to evaluate the alternatives and outcomes in some way.
When we evaluate the outcomes of a voting procedure, our interpersonal comparison cannot be based on a comparison of different people’s substantive utilities in any particular voting situation. Even in the second empirical case we do not actually pass a judgement on the utilities of any particular persons. Insofar as we are making an empirical interpersonal comparison, we must simply assume that our equal scales assumption holds, because the voters cannot express any interpersonal comparisons with their own choices. The one man one vote- principle is based on a normative interpersonal comparison to the chooser (i.e. to ‘us’) rather than an interpersonal comparison of the different people’s substantive utilities. Therefore, if there is any sense in which interpersonal comparisons are incorporated in voting rules, they must be independent of the individual voters’ substantive utilities in any actual social choice situation. The comparison would have to consist in giving equal a priori weight for each person’s vote. It is not possible that a voting rule could take into account actual interpersonal differences in substantive utilities.

Adopting a substantive account of utility implies that Arrow’s theorem cannot be solved by making interpersonal comparisons, because the IPCs must concern the underlying desire satisfactions rather than the voting rule or the social welfare function. If utility refers to something real like desire satisfaction, Arrow’s theorem cannot be solved by making interpersonal comparisons. I will return to this topic, but we will first have to consider the implications of viewing utility as a real attribute in voting theory. This will by done by considering an example. 

6. An example

I will now try to show that if an interpersonal comparison of utility is incorporated in a voting rule, this (normative, a priori) comparison may conflict with an empirical comparison of the voters’ underlying utilities.

Consider a hypothetical situation where a group of voters G would be willing to trade votes with another group H. Each group consists of 10 voters. There are two votes, one between X, Y and A, and one between Z, W and B. All voters put alternatives A and B last in their preference order. Voters in group G prefer alternative X strongly to alternative Y, but they have only a mild preference for Z against W. Group H prefers W strongly to Z, but prefers Y mildly to X. The following two tables present utilities that could describe these preferences.

	Utilities of the voters
	Points expressed in zero-one rule

	Group G
	Group H
	Group G
	Group H

	X (2)
	Y (0.4)
	X (1)
	Y (1)

	Y (0.4)
	X (0.02)
	Y (0.2)
	X (0.05)

	A (0)
	A (0)
	A (0)
	A (0)

	First vote between X, Y and A


	Utilities of the voters
	Points expressed in zero-one rule

	Group G
	Group H
	Group G
	Group H

	Z (0.4)
	W (2)
	Z (1)
	W (1)

	W (0.1)
	Z (0.6)
	W (0.25)
	Z (0.3)

	B (0)
	B (0)
	B (0)
	B (0)

	Second vote between Z, W and B


In the two leftmost columns, the numbers in parenthesis denote the voters’ utilities and in the two rightmost columns they denote the points that the voters would give to the alternatives if they voted sincerely in the zero-one rule
. The points at the right-hand side are obtained from the left-hand side by scaling the utilities to the zero-one interval. For example, group H’s utility for X is 0.02. Since their utility for the best and worst alternatives are 0.4 and 0, respectively, they express (0.02-0)/(0.4-0)=0.05 points for X.

The sums of utilities are (U(X) = 20.2, (U(Y) = 8, (U(Z) = 10, and (U(W) = 21. The points expressed in zero-one rule are 10.5 for X, 12 for Y, 13 for Z, and 12.5 for W. It is easy to see that the alternatives with the largest sum of utility are not selected. Alternatives Y and Z are selected even though they have a smaller sum of utility than alternatives X and W. By trading votes, both groups would have been able to obtain a better combination of outcomes; X and W. We assume, however, that the votes are cast before the groups have had time to negotiate a vote-trading deal, and alternatives Y and Z emerge as outcomes.

Assume now that the zero-one rule incorporates an interpersonal comparison. This comparison consists in giving the same zero-one scale for each voter’s utility. Since the numbers in the left-hand side denote the voters’ substantive utilities, we end up with two different interpersonal comparisons, one concerning these substantive utilities and one concerning the a priori judgement of equal importance of each voter’s choice. According to the comparison of the voters’ underlying substantive utilities, X and W should be selected, and according to the comparison incorporated in the voting rule, Y and Z should be selected. 

It should now be easy to see that the interpersonal comparison that the voters’ points are given equal importance has nothing to do with the voters’ actual choices or with the actual interpersonal differences in their substantive utilities. It concerns only the interpretation of the results of voting: the alternative that obtains the most points is selected. We usually assume that all individuals put roughly similar weight to the different issues so that it is justifiable to allow them the same voting power. In this example, however, the intensities for the alternatives were unequally distributed so that the assumption of roughly uniform interpersonal intensity was false.

7. Evaluating voting rules and evaluating conditions on social welfare functions

There are two main interpretations of the concept of a Social Welfare Function (SWF) and of Arrow’s theorem. The first interpretation is that there is no optimal voting rule, because any such rule may suffer from intransitivity or fail to satisfy independence of irrelevant alternatives (IIA). Cyclic preferences make path-dependence of social choices, strategic voting, and agenda manipulation possible (e.g. Bordes and Tideman 1991). The theorem has thus been interpreted to mean that there is no ideal democratic system of voting. The second interpretation is that the theorem shows that there is no such thing as a well-defined "social optimum" (e.g. Riker 1982, p. 137; Ordeshook 1986, p. 57).

Arrow says that a welfare judgement means "an evaluation of the consequences to all individuals based on their evaluations ... The process of formation of welfare judgements is logically equivalent to a social decision process or constitution" (Arrow 1983 [1967], p. 68). Arrow introduced the IIA condition in order to restrict social welfare judgements to those that may be the result of voting processes. Insofar as the social welfare function is assumed to represent voting rules, this is tantamount to identifying social welfare judgements with outcomes of voting choices. 

Let us now view Arrow’s theorem under the decision-making interpretation. If Arrow’s theorem is interpreted to mean that all voting rules are always defective in some way, interpersonal comparisons of utility cannot be adduced to ‘solve’ the problem, because they do not have anything to do with how voting rules function. They are relevant merely for evaluating the choice alternatives and outcomes of voting. This viewpoint has been obscured in the social choice literature because the alternatives have been indirectly evaluated through procedural constraints on the social welfare function. Consider now the thesis that IPCs are the only way to solve Arrow’s impossibility. If IPCs are the only way to avoid an impossibility result, voting could not have provided a solution to this impossibility because voting choices cannot provide us with IPCs even in principle.

If, on the other hand, Arrow’s theorem is interpreted in terms of social welfare judgements, and if we assume that it is allowable to make social welfare judgements without thereby implying that social welfare judgements must consist in voting choices, or that they must be made through social decision mechanisms such as voting rules, the idea that making IPCs is the only way to avoid the impossibility is indeed meaningful. If IIA is viewed as a requirement on the relationship between individual preferences and social welfare judgments, it is at least conceivable that interpersonal comparability is a property that the relationship can have or fail to have. Thus, if Arrow’s theorem is interpreted as dealing with social welfare judgements, and if IPC:s are the only way to avoid to Arrow’s theorem, the theorem shows that IPC:s are necessary for social welfare judgements.
 I consider this to be a fair interpretation of Arrow’s theorem.

Since Arrow argues that social welfare judgements must be the results of social decision-making processes, and that these processes should satisfy some normative criteria, there cannot be a discrepancy between the outcomes of a voting procedure and a social welfare judgement in Arrow’s framework. The problem with such a conflation of normative judgments and the workings of voting rules is that it is impossible to evaluate whether a given choice alternative ought or ought not to be selected independently of the voting rule in which the choice is to be made. 

An alternative way of evaluating different voting rules is to lay down normative criteria for determining which outcomes should be selected, and then see how likely this is in various voting rules. This means that there should be two functions that describe any given social choice situation. One function deals with social welfare judgements and incorporates interpersonal comparisons. Another function (or game form) describes the choices of the individuals. This latter function does not have anything to do with welfare or interpersonal comparisons. It is then perfectly possible that the outcome(s) given by the social welfare function and by the voting rule are not the same. The separation between welfare judgments and behavioural assumptions thus allows us to distinguish between normative and positive considerations.

Even if we were able to compare different individual utilities and if we knew the individual utility functions exactly, the problems to which Arrow’s theorem directs our attention would still be there. The problems that Arrow’s theorem brings to the fore, path-dependence, the importance of agendas and the possibility of strategic voting do not have anything to do with interpersonal comparisons.

If we accept the arguments presented for the thesis that interpersonal comparisons cannot be incorporated in the same social welfare function as the one that describes the actions of the individuals, it becomes evident that it should be possible to prove a version of Arrow’s theorem in which we assume interpersonal comparisons. Since the interpersonal comparisons have no bearing on the voting choices of the individuals, they cannot affect the social choices. The choice-functional formulation of the theorem goes through whether we make interpersonal comparisons or not. I will not proceed to prove the theorem, because in a sense, the proof has already been provided by Sen (1993).

I want to suggest that welfare judgements and the workings of the voting rules should be considered as two different matters, and that they should not be conflated in a formal analysis of voting rules. Separating between welfare judgements and behavioural assumptions allows for studying phenomena like vote-trading in such a way that the role of interpersonal comparisons is clear in the analysis. As the examples presented previously demonstrate, interpersonal comparisons are necessary if we want to analyse the welfare consequences of vote-trading, but the interpersonal comparability assumption has no bearing on the voters’ choices. More generally, evaluating the welfare consequences of strategic voting in a welfarist manner requires making interpersonal comparisons. This is important because IIA has been defended by appealing to the fact that satisfying it guarantees that voters will not misrepresent their preferences by voting strategically. The literature on strategy-proofness and strategic voting must have taken it for granted that strategic voting must be harmful. Otherwise, there seems to be very little reason to care about how likely strategic voting is in different voting rules (see e.g. Saari 1990). 

The judgement that strategic voting is harmful is based on the following intuition; it would seem natural to assume that the voting results must be worse when people ‘lie’ about their true preferences than when they express their preferences truthfully. But what does ‘worse’ mean here? If it means worse in the sense that the preferences of the voters are not reflected in the voting outcome, we must ask what being ‘reflected in the outcome’ is supposed to mean, and answering this question will engage us in making interpersonal comparisons because we will have to evaluate the choice alternatives in some way. The utilitarian winner (the alternative with the highest sum of cardinal utility) and the Condorcet winner (the alternative which is preferred by the majority of voters to all other alternatives) provide us with two possible answers for what being reflected in the outcome might mean. A welfarist argument for or against strategic voting and thereby IIA would thus have to be based on information concerning whether strategic voting makes it more or less likely that the Condorcet or the utilitarian winner is selected.

I have conducted voting simulations with most of the commonly used voting rules (Lehtinen 2004; 2005a; 2005b) to test whether strategic voting increases or decreases the frequency with which the two winners are selected. It turns out that strategic voting usually makes the choice of a utilitarian winner more likely (as compared with sincere voting), but it also makes the choice of a Condorcet winner less likely.
 Therefore, evaluating whether strategy-proofness and thereby IIA are desirable conditions to impose on voting rules requires convincing comparative arguments concerning whether the utilitarian or the Condorcet winner ought to be selected
. Given a utilitarian evaluation of the outcomes, strategic voting is an argument against IIA rather than for it. But if it is normatively justifiable to select the Condorcet winner rather than the utilitarian winner, strategic voting is an argument for IIA.

Let us now examine whether the utilitarian winner or the Condorcet winner ought to be selected in order to see whether strategic voting and thereby the IIA condition are normatively justifiable or not. Note that our answer to whether the Condorcet winner ought to be selected depends on whether we already accept the IIA condition or not, because we know that a real-world voting rule will select the Condorcet winner if it satisfies IIA (Arrow 1997). We would thus be arguing in a circle if it were allowable to refer to IIA in making the choice between Condorcet and utilitarian winners. In order to avoid circular argumentation, we will have to find some intrinsic difference which would allow for making the choice between Condorcet and utilitarian winners. 

It has long been recognised that the meaning of a condition may change if it is transferred from one interpretation to another (cf. Hylland 1986, p. 46). Furthermore, conditions desirable under one interpretation may be undesirable under another (Kelly 1978, p. 60; Hylland 1986). From this point of view, it is difficult to see why the observability argument expressed in IIA should be imposed on the social welfare judgement interpretation. As some authors have already remarked, IIA is not backed by a genuine ethical argument. It has been mainly justified by referring to practical considerations.
 However, it is precisely the most important of those practical considerations, viz. strategic voting, that we want to evaluate here.

As many authors have acknowledged (e.g. Dummett 1984, p. 54), if we are only interested in defining the best alternative(s) in terms of individual preferences, without regard to such practical questions as how to ascertain information about the socially most preferred alternative, preference intensities are obviously relevant. There is thus clearly a genuine ethical case for utilitarian winners and against Condorcet winners if we disregard epistemological questions. Under the social welfare judgement interpretation, there seems to be no justification for IIA if the main content of IIA is that it restricts information to ordinal preference rankings.

Let us now evaluate the second common interpretation of Arrow’s theorem, viz., that it shows that there is no such thing as a social optimum or a common interest. If interpersonal comparisons were the only reasonable way to solve the impossibility problem, Arrow’s theorem would mean that the impossibility of making interpersonal comparisons is the reason for why a social optimum does not exist.

I want to suggest that Arrow’s theorem is best viewed as an epistemological argument. It implies that there is no foolproof way of knowing what the social optimum is. This interpretation of Arrow’s theorem can be justified by considering the nature of the crucial IIA condition. As we have seen, it is invoked in order to satisfy a requirement of observability. The conditions of the theorem are thus designed to ensure that we can observe what the social optimum is. Social optimum, in turn, is conceptualised as the Condorcet winner, because it is the outcome that emerges from any voting rule that satisfies the IIA condition (Arrow 1997). The claim that Arrow’s theorem shows that there is no such thing as the social optimum is derived from the fact that the Condorcet winner does not always exist. The non-existence of a Condorcet-winner is interpreted as the non-existence of the social optimum. But if the utilitarian winner rather than the Condorcet winner is the social optimum, the theorem cannot mean that there is no such thing as a social optimum. A utilitarian winner practically always exists if utility refers to something real such as desire satisfaction. It is just that we do not know which alternative it is. 

8. Conclusions

Different voting rules allow the direct expression of different kinds of preferences. None of the rules, including the zero-one rule, allow the voters to express interpersonal comparisons of utilities. I have discussed interpersonal comparisons concerning the substantive preferences that underlie voting choices and interpersonal comparisons as incorporated in voting rules. We have seen that these are entirely different matters because the comparability assumptions concerning the voting rule are a priori, while the comparisons concerning the underlying substantive utilities are at least in principle empirical. Furthermore, these two comparisons will yield two different judgements concerning the best choice alternative because the a priori comparison incorporated in voting rules is the same in all voting rules (each voter’s vote is usually counted only once) while it is unlikely that different people’s upper and lower bounds for desire satisfaction or feelings of desire satisfaction really are exactly the same.

If Arrow’s theorem is given a decision-mechanism interpretation, the problem with viewing IPCs as a solution to the impossibility theorem is that there is really no way in which interpersonally comparable utilities could affect the social choices. In the SWFL approach the comparisons have been conceptualised in such a way that they affect the aggregating device, i.e. the welfare functional. This conceptualisation does not make any sense if the SWFL is considered as a decision-mechanism. 

Since it is impossible, even in principle, to express IPCs in voting choices, it is also impossible to view aggregation of interpersonally comparable utility functions as having to do with social or individual choices. Making interpersonal comparisons cannot provide a way of avoiding Arrovian impossibility under the decision-making interpretation of the theorem, because aggregating interpersonally comparable utilities is not meaningful under this interpretation.
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� See also Osborne (1976) and Kalai & Schmeidler (1977).


� Strictly speaking, this is not true, because the impossibility result vanishes also if the number of individuals is infinite.


� Interpersonal comparability without cardinality is neither sufficient (Roberts 1980; Nagahisa and Suga 1998).


� See also Mongin (2001).


�  Robbins (1952, p. 160) expressed his criticism of interpersonal comparisons in this manner.


� We may note as an historical aside that Roy Harrod (1938) made this point already. Harrod also links it with the scientific respectability of economics. ‘[M]arshall says in the principles that the marginal utility of two pence is greater in the case of a poorer man than in that of a richer … It may be urged that the economist hereby goes outside his proper “scientific” field … Whether the nth unit of X has greater or less utility to a given individual may be made the subject of test. He can be given the choice. But there are no scientific means of deciding whether the nth of X has greater or less utility to individual P than the mth of Y has to another individual Q. The choice can never be put’ (pp. 395-396).


� I am grateful for Hannu Nurmi for this remark.


� Isbell (1959) was the first to formalise the zero-one rule, and to suggest that it could be used for interpersonal comparisons. See also Sheng (1987) and  Hausman (1995). Dhillon and Mertens (1999) provide some normative arguments for the zero-one rule. 


� See also Arrow (1963, p. 112).


� See Tangian (2000) for some recent discussion of the zero-one rule interpreted as a decision-mechanism. Tangian uses the term ‘Laplace’s method’ for this rule. 


� Assuming that the preferences change as a result of a change in the set of feasible alternatives means that individual preferences are menu-dependent (Sen 1997). The irrational nature of such preferences is well known (see also Elster 1983). 


� Arrow himself states that preferences for alternatives are defined conceptually before the set of available alternatives is determined. "The concept of a preference ordering or, by extension, of a utility function is related to hypothetical choices ... The preference ordering is thought of as given before the feasible set is known and therefore determines choices among all possible pairs of alternatives" (Arrow 1978, p. 234). He does not seem to assume that the individual utilities change in this example.


� Bordes and Tideman (1991) argued that IIA is defined for a situation in which the set of alternatives is fixed and where the preference profile changes. If this is what IIA says, Arrow’s first modification does not qualify for a violation of IIA because IIA is undefined. In analysing ordinary voting situations, there is usually very little difficulty in deciding which alternatives to include in the feasible set, because the list of candidates is given. The feasible set usually consists in those alternatives that have been presented for voting. (Hansson 1973, p. 39).


� Arrow explicitly ruled out any game-theoretic considerations that are relevant for strategic voting. He was thereby able to ignore strategic voting.


� Interpersonal comparability of preference intensities requires that the utility unit be the same for all individuals (MacKay 1980, pp. 47, 64; Arrow 1983 [1977], p. 166).


� He never says this explicitly, but it seems to me to be a fair interpretation of his intent.


� Fishburn (1973, p. 10) distinguishes between intrapersonal and interpersonal intensities.


� Roberts (1997) shows that if we aggregate profiles of subjective interpersonal comparisons with cardinal relevance, we will end up with an impossibility result if the subjective interpersonal comparisons are different for different members of society. Here the persons under study themselves make the comparisons.


� The fact that the utilities in this table are expressed as exact numerical values may give the impression that it would be possible to find out such utilities. As I have argued above, it is not possible to obtain such exact information on interpersonally comparable cardinal utilities. From this point of view, we should perhaps conduct the analysis with a random term ε added to each utility value. I do not do so because the point of the example is merely to show that the assumption of equal lower and upper bound of utility may not hold in reality. The example is not concerned with the possibility of obtaining information on the utilities.


� IPC:s are not strictly necessary for social welfare judgments because they may be made with the Pareto principle in some cases. 


� The interpersonal comparisons used in the simulations on utilitarian efficiency were based on the zero-one scale of utilities. Although it is very difficult to actually obtain information on the interpersonal differences in utilities in actual voting situations, it is possible to study different interpersonal comparisons by generating different distributions of utilities (utility profiles). We may thus obtain information on how robust the simulation results are to different IPCs even though we do not have knowledge of the actual interpersonal comparisons.


�  Merrill (1984) argues that Condorcet winners and utilitarian winners are quite often different alternatives.


� See e.g. Arrow (1983 [1967], p. 70, 76).


�  Brennan and Hamlin (2000, pp. 107-108) also put the normative validity of the independence condition into question.





PAGE  
17

