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Abstract

This paper reviews a research program that spanned out of an unexpected discovery that has by now inspired a major research program with three research projects at different stages of completion.  The discovery was an algorithm that allows the computation of the uncovered set (Bianco, Jeliazkov and Sened, 2004).  The research program that ensued has by now yielded three major projects pursued by three different teams of researchers.  The first project, pursued by William Bianco, Micahel Lynch, Gary Miller, and myself (2006, 2007) and supported by NSF grant SES 0241778 (2004-5), tested the empirical relevance of the uncovered set as a solution concept in a variety of experimental setting.  The second project, currently underway with William Bianco, Regina Smith, Christopher Kam and myself and supported by NSF grant SES 0617102 (2006-7), aims at testing empirical relevance of the uncovered set using actual comparative data of legislative politics.  The first paper in this second project applied the concept to the debate on party governance (Bianco and Sened, 2005).  The research team is now expending the effort to examine other profound political realities.  Here, I discuss the light it sheds on the power of minorities in legislative bodies governed by majority rule, using data from Israeli legislative politics. The third project is currently taking shape with the cooperation of Gyung-Ho Jeong and Gary Miller. We use the computational algorithm of the uncovered set coupled with a methodology to estimate actual bill locations (Jeong, 2007), to trace, at some high resolution, the history of major (mostly civil right) legislations and test the extent to which the legislative process follows theoretical expectations.  I present some preliminary results from this third project as well.  It all boils down to a series of exemplars of how to deliver on the EITM agenda. 
1. Introduction
This paper surveys three projects at different stages of completion that stemmed from the discovery, by Bianco, Jeliazkov and Sened (2004), of a rather straightforward algorithm that can compute the uncovered set for any given legislative process, followed by an application to, a decades long, dispute on party governance, published a year later, in the APSR (Bianco and Sened, 2005).  Three interesting research projects followed.  

First, with Gary Miller and Michael Lynch we reanalyzed available experimental results and results of new experiments we designed ourselves to test the predictive power of the uncovered set as a game theoretic solution concepts. We were surprised. Not only did the uncover set prove to be a remarkable predictive solution-concept, the experiments gave some clear indications that the subjects in the experiments behaved very much along the logic suggested by the theory behind the concept (Bianco et. al 2006, 2007).  
Second, Regina Smyth and Christopher Kam joined the effort, intrigued about how the solution concept would fare in ‘real world’ settings.  This second project is aimed at testing how the uncovered set performs using real comparative legislative data.  At that point we were getting more and more aware of the potential of the uncovered set as a research tool to study different phenomena of interest to students of comparative politics.  Here, I review our effort at unveiling the power of minorities in majority rule legislative environments.
At that point it dawned on us how little there is, in current political science, on legislative outcomes. There are wars that happen or not, there are elections that are won by one side or another but when it comes to legislative politics, we speculate about outcomes, we measure preferences, we model processes and predict outcomes but never stop and check if any of those predictions ever come true.  In this subfield, as one of my colleagues recently stated it, we “patently fail the EITM program.”  
Gyung-Ho Jeong, recently (2007) developed a new technique to estimate the actual location of bills.  Now we had a powerful, theory driven, predictive set and a new technique to actually estimate final outcomes in the same legislative environment.  So we joined forces, Gyung-Ho Jeong Gary Miller and myself (2007) to start the third project, studying the heresthetics of civil right legislation in the U.S. Congress.
This paper surveys some of the highlights of the three projects and draws an interesting conclusion on thel conduct of social sciences.  In particular, the long overdue shift away form a Popperian philosophy of science that dominates our discipline to a Wittgensteinian vision of science that to this day remained largely ignored.  

Structure of the paper: The next section introduces the concept of the uncovered set, its theoretical appeal and computational method we now use to compute the uncovered set.  Section three reviews Bianco et. al (2006, 2007) on the remarkable predictive power of the uncovered set in past and specially designed computer lab experiments.  Section four discusses minority power in legislative and representative democracies.  Section five outlines a ‘sequel’ to the Art of Political Manipulation (Riker, 1986) undertaken by Jeong, Miller and myself.  Section six concludes with a couple of thoughts on the conduct of social sciences and an outline of a philosophy of science that proposes a Wittgensteinian alternative to the currently dominant Popperian ‘Falsification Principle.’  A hint, of sort, of a future research project, that is beyond the scope of this paper.
2. The Uncovered Set: Rescuing a Solution Concept from an Analytical Dead End
Formal, cooperative game theory suggests that stable cores rarely exist in multi-dimensional majority rule games (McKelvey, 1976, 1979; Schofield, 1978; McKelvey and Schofield, 1987). The so-called Chaos Theorems, (McKelvey, 1976; Schofield, 1978; McKelvey, 1979; McKelvey and Schofield, 1987) state that majority-based decision making, unchecked by institutions, can go ‘from anywhere to anywhere,’ rendering the ultimate outcome of legislative action, absent institutional constraints, indeterminate.  
Further work refined these results, showing that if voters consider the ultimate consequences of their behavior, rather than choosing myopically between alternatives presented at each point, outcomes of social choice situations will lie in the uncovered set (McKelvey 1986; Miller 1980, Feld et al 1989, Miller et al 1987; Shepsle and Weingast 1984).   Furthermore, regardless of what ‘status quo point’ a voting process begins at, when decision-makers vote using majority rule, there exists a simple two-step agenda that yields some point in the uncovered set as its final outcome (Shepsle and Weingast 1984). Thus, supporters of outcomes in the uncovered set can secure these outcomes using relatively simple agendas and, moreover, defend them against attempts to overturn them by opponents who propose outcomes outside the uncovered set.   

The significance of the uncovered set lies in its potential to specify the set of possible majority-rule voting outcomes in legislatures and elsewhere.  The uncovered set captures the fundamental forces driving outcomes in the legislative process: legislators’ underlying policy preferences, their ability to foresee the consequences of their actions, and their ability to select agendas.  Previous work (e.g. Cox, 1987) suggests that outcomes that lie outside the uncovered set are unlikely to be considered by sophisticated decision-makers, who know that such proposals are unlikely to survive whatever voting procedures are used.  Thus, if we know which outcomes are in the uncovered set, we know what is possible in a legislative setting – what might happen when proposals are offered and voted on.  Such a characterization of the set of enactable outcomes in a legislative setting should help address some central issues in legislative studies.  In particular, what does the set of enactable outcomes look like?  Is it large or small?  Is it sensitive to small changes in the distribution of legislators’ ideal points?  Is it at all sensitive to changes and swings of the electorate and who they elect to represent them in legislative bodies around the globe.  It is hard to underestimate the potential of a method that provides us a clear predictive set of what is enactable and what may not be.  The size, location and shape of the uncovered set have for many years remained a complete mystery and there has been little if any serious studies of what is enactable and how would that set change as a result of such changes.  Now that we can compute this set, we are in an excellent position to make prediction and test our theory.
Finally, numerous scholars have argued that legislators lack the cognitive abilities or the information to make the rational vote decisions and agenda choices that underlie the uncovered set, or that legislators’ preferences are too complex to be represented using a small or even finite number of policy dimensions (e.g., Friedman 1997).  If any of these claims is true, the uncovered set should not be a good predictor of legislative outcomes.  Conversely, if such uncovered sets capture a high fraction of legislative outcomes, then we gain confidence in precepts that underlie many rational choice analyses.

Definition and known properties of the uncovered set:

Let N be the set of n voters or legislators. We assume n is odd. For any agent, 
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.  Let x,y,z be elements of the set X of all possible outcomes. Assuming Euclidean preferences, a point x beats another point y by majority rule if it is closer than y to more than half of the ideal points. A point x is covered by y if y beats x and any point that beats y beats x. The uncovered set includes all points not covered by other points.

The attractiveness of the uncovered set as a solution concept lies in that if y covers x, y dominates x as an outcome of a majority-rule voting game (McKelvey, 1986; Ordeshook, 1986: 184-5) in as much as y defeats x, any outcome that ties y defeats or ties x and any outcome that defeats y also defeats x.  Therefore, strategic legislators should eliminate covered points from voting agenda.  This logic suggests that the enactable set that may be implemented by legislative bodies is restricted to the uncovered set. Five analytical properties are known about the uncovered set:

1. The uncovered set is never empty (McKelvey, 1986: 290, Theorem 1). 

2. The majority core (or ‘Condorcet winner’) is a point that beats all other points in X. If the core is not empty, the uncovered set coincides with the core (Miller, 1980: 74, Theorem 1; McKelvey, 1986: 285). 

3. A point x is unanimously preferred to a point y if x is closer than y to all ideal points. The Pareto set is the set of points such that there is no point that is unanimously preferred to any point in the Pareto set. The uncovered set is a subset of the Pareto set.  (Miller, 1980: 80, Theorem 4; Shepsle and Weingast, 1984: 65, Proposition 3).

4. A median hyperplane is a hyperplane (in two dimensions, hyperplanes are straight lines that cut the space into two) that passes through k ideal points, k(1, so that there are at least (n+1)/2 – k ideal points on each side of it.  Thus, if n is odd, at least one ideal point must lie on any median line/hyperplane, and an equal number of points on each side. Let Y be the smallest ball that intersects all median hyperplanes and Y4 be a ball centered on Y’s center with a radius, 4r, equal to four times the radius, r, of the ball Y. The uncovered set is contained within Y4 (McKelvey 1986: 304). Y is referred to as the ‘yolk.’

5. Theorem 1 (Bianco Jeliazkov and Sened, 2004): Let B be any subset of A. B is the uncovered set of A if and only if:

1) Every point outside of B is covered by a point within B.

2) No point within B is covered by a point inside B.

The motivation behind our research is that these five known properties of the uncovered set do not establish the shape, location or size of the uncovered set.  In particular, properties 3 – 5, the best analytic estimates for non-specific cases of the uncovered set, are very imprecise, rendering the uncovered set useless as a predictive tool.  From whence the importance of Bianco, Jeliazkov and Sened (2004) who ‘rescued’ the uncovered set from a clear analytical dead end that has not been resolved to this day.
Estimating the Uncovered Set

To estimate the uncovered set, Bianco, Jeliazkov and Sened (2004) treat the policy space as a collection of discrete potential outcomes rather than as a continuous space.  Thus, it only recovers an approximation of the actual uncovered set – an approximation that, as stated in Theorem 2 below, converges to the interior of the uncovered set as the resolution of the grid goes to infinity.  For the cases discussed here, the ideal points and outcomes are located in a two-dimensional space.  This approach follows McKelvey (1986. 27): “…proposition 4.1 gives a potential “brute force” [iterative search] method for computing [the uncovered set] up to any desired degree of accuracy” (See also Miller 1980: 93).  In order to apply McKelvey’s intuition cited above, Bianco, Jeliazkov and Sened prove the following theorem: 
Theorem 2: The above ascertained grid procedure to estimate of the uncovered set converges to the interior of the uncovered set.  If the uncovered set has a non empty interior, or is a union of sets, each of which has a non empty interior, then the uncovered set estimated by an increasingly fine grids converges
 to the true uncovered set.

Theorem 2 provides a theoretical asymptotic rationale to the grid estimation procedure, stating that in the limit, the uncovered set delineated by the grid procedure will converge to the continuous uncovered set.  It should be emphasized that in the discrete case, the grid procedure is not an approximation but actually computes the exact uncovered set in the set of discrete points under investigation.
 The importance of estimating the uncovered set is that there exists no analytic characterization of the UC – thus nothing to substitute the computational estimate from the algorithm to.  Nevertheless, using a series of setting, Bianco, Jeliazkov and Sened (2004) show that the size, location and shape of the uncovered set varies considerably with relatively small change preference profile of decision makers. Thus, contrary to the conventional wisdom, under most realistic conditions, small changes in preferences can lead to dramatic changes in the set of enactable outcomes, while in other cases the change is quite small.

Remained to be seen was the predictive power and thus the empirical relevance of the uncovered set as a solution concept.  This is the subject of the next section.
3. Demonstrating the Predictive Power of the Uncovered Set: ‘Retrodicting’ and Predicting Outcomes in Laboratory Experimental Settings
In two consecutive papers, Bianco, Miller, Lynch and Sened (2006, 2007) have demonstrated the predictive power of the uncovered set.  In the first paper, we visited any reported experiment for which it was possible to estimate the uncoveredset in the last three decades.  Table 1 (borrowed from Table 1 in Bianco et. Al, 2006: 846) summarizes the remarkable success of ’retrodicting’ the final outcomes in a series of experimental designs tested in the lat three decades. 
[image: image3.emf]
Table 1 ascertains the predictive power of the uncovered set in multiple settings and experimental designs, none of which was actually designed to test the hypothesis suggested by Bianco et. Al that outcomes of decision making processes using majority rule in preference profiles that lack a core would yield outcomes primarily in the uncovered set.  But there was one serious drawback to this work in that it so happened that with few exceptions most of the work surveyed in this paper was characterized by preference profiles with relatively big uncovered set so that the success of the prediction could be attributed to the simple fact that the predictive set, the uncovered set simply covered a relatively large proportion of the set of outcomes.  Figure 1 (borrowed from Figure 1 in Bianco et. al 2006: 841) clearly illustrate the common case on the right hand side of the figure and the few exceptions on the left hand side (see also Bianco et A. Figure 2, 2006: 843).  To make our point we needed more experiments with preference profiles that yield uncovered sets that are considerably smaller than the Pareto set.  The other drawback was that all the experiments we visited, reported in Table 1 above had relatively small numbers of individuals with relatively rich information on what they were doing.  We need experiments with larger n and less informed players. This is what we set our selves to do in the subsequent paper (Bianco et. Al, 2007)
In Bianco et. al (2007) we set our own lab experiments.  There were two sets of two treatments experiments in the research.  Two treatments were conducted in a very structured, information rich five player environment.  In this experiment the only difference between the two treatments was that by moving the ideal point of one of the players in one of the treatments we created a preference profile where the uncovered set was remarkably smaller that in the other treatment.  The other two treatments were paper and pencil, large n (35) experiments where the decision makers had very little information on what was going on.  Here the difference between the two treatments was a significant shift in the location of the uncovered set.  In both experiments we wanted to test the predictive power of the uncovered set in less favorable conditions and to see if the set of outcomes in the experiment actually ‘followed’ the shift by design of the uncovered set.  Figure 2 (borrowed from Bianco et. Al 2007, Figure 1) reports the four different preference profiles for the two different experimental design with two treatment each.
[image: image4.emf]
Of course, by making it harder for our hypothesis we lost a substantial proportion of the final outcomes to error or misguided decision processes, but all in all the hypothesis fared extremely well.  Table two (adopted from table two in Bianco et Al. 2007) reports all the hits and misses in the four treatment in the two experimental designs.  Table three reports a successful statistical test that clearly proves the significance of the predictive power of the uncovered set.  In the paper we also demonstrate that the uncovered set in these experiments was a significantly better predictor than the Pareto set.
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[image: image6.emf]
A big advantage of conducting the experiments ourselves was that we could follow the decision making process and see if it actually mimics the theoretical speculation.  To our great satisfaction this turned out to be the case.  Decision makers quickly moved into the uncovered set and once there continued to cycle with in the uncovered set until they adjourned, in most cases after reaching a final outcome within the uncovered set as well.  Figure two, adopted from figures two and three in Bianco et. Al 2007 reports two series of decisions made by two different groups in two different treatments of the small n experiments.  It clearly illustrates the tendency of player to quickly move into the uncovered set with their proposals and cycle there from proposal to proposal until they vote to adjourn after picking a final outcome within the uncovered set.
Figure 2: Two Typical Sequences of Alternating Proposals 
[image: image7.emf]
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The success in the experimental lab made us hungry for actual empirical tests.  This, however, proved to be a major challenge that took us a while to appreciate.  We knew that the experimental environment was conducive to better monitoring and controls of alternative explanations.  One obvious difficulty, however, that motivates this current effort, is how little exists in terms of estimating final outcomes in legislative environment.  Remarkably, the literature is very rich with theoretical speculation but incredibly poor in empirical detail on final outcomes.  We have refined and carefully studied estimates of the preference of legislator but we have very little and very unreliable information on the actual location of final outcomes.  This is not just an issue of negligence on behalf of researchers.  It turns out that the technique and methods to estimate the locations of bills are simply not available (Gyung-Ho, 2007).  To address this lacuna, to groups of researchers have taken two different patterns.  The first, reported in the next section, is the more traditional and indirect approach trying to come up with hypotheses that bypass the lack (not to say absence) of adequate estimates of final outcomes by speculating what would we observe under different conditions and check whether we observe this or not.  The second, more direct, but much harder technically, is to actually begin to come up with appropriate measures and estimates of the locations of final bills.  This strategy is discussed in section five below. 
The fact that the science of politics does not rely on reliable estimates of final outcomes is not to be taken lightly.  Researchers specializing in the study of war can always rely on whether or not a major conflict erupted as predicted or not.  Students of legislative behavior have been remarkably at ease with no clear measures of final outcomes even though most of the theoretical predictions made by rigorous theoretical models tend to predict mostly final outcomes.  This fact illustrates three different phenomena that this research aims at beginning to address.  First, political science simply does not have good estimates of legislative outcomes.  This in and of itself deserves a serious research effort, because one of the most important facts of politics, legislative outcomes, remains unmeasured.  Second, that I called above ‘the failing of the EITM project,’ is a well known fact to all of us: the empirical testing of theoretical models is uncommon and usually done through the testing of rather complicated and indirectly inferred propositions rather direct testing of the model prediction.  Finally, the very essence of the nature of scientific inquiry is plainly wrought with thick misconceptions.  Some plainly argue that the very report of empirical observation is scientific enough.  Others argue that theoretical speculation if done rigorously is sufficiently scientific to be reported.  Most give some lip service to the need of theoretical speculation side by side with rigorous empirical testing but the failure of the EITM project clearly demonstrates that very few actually go beyond this reference.  Most of the literature either report observations or theoretical models.  Theoreticians usually satisfy themselves with deriving ‘testable hypotheses’ that are never actually put to the test while empiricists tend to claim some reference to theory but never bother to clearly derive the hypotheses they test that are more often than not just correlations and more elaborate associations discovered in the data and interpreted to prove some derivatives, vaguely derived from some vaguely discussed theoretical construct.  This is the subject of section six below.  The argument there is that this misgiving can be redressed if a better understanding of the scientific endeavor is articulated and if we put ourselves to the hard task of actually doing it right.
4. Empirical Relevance? 
As stated above, empirical evidence is easy to collect, but relevant empirical data is harder to come by.  Bianco, Kam, Sened and Smith are working on a major data collection project to highlight some of the most fundamental principle of politics.  One such fundamental fact is the power of minorities that to this point has only been very partially explored.  Other similar phenomena are in the process of being examined.  
The Power of Minorities: Minority Coalitions and Strategic Manipulation by Small Parties

Consider Figure Three (adopted from Bianco et al. 2004) of a five legislator spatial voting game where small diamonds denote legislators’ ideal points and shaded areas are uncovered sets.

Figure 3: The Uncovered Set and the Plott Equilibrium Condition
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When applied to Plott’s (1967) equilibrium distribution of ideal points (top-left plot), our algorithm yields, as expected, the (0,0) point as the only point in the uncovered set.
  The next three plots show how the uncovered set expands given changes in the location of a single legislator’s ideal point.  Figure three suggests that the size and location of the uncovered set are extremely sensitive to the location of individual legislators’ ideal points.  Thus, the strategic representation of- or sincere changes in the preferences of minorities in legislatures can be very important determinants of the set of final outcomes in legislative politics.  This observation led us to start this new project to explore in more detail the power of minorities in legislative bodies.  

The power of minority groups to influence legislative outcomes has been pointed out before.  Strom (1990) brought it to the forefront emphasizing the role of minority governments in multiparty democracies.  The importance of minority ruling coalition governments has since been extensively explored.  Formal models emerged to explain this phenomenon (Laver and Shepsle, 1996; Sened 1995, 1996, Schofield and Sened, 2002, Kalandrakis 2005).  All of these models share the same intuition.  A large enough central party can dominate the legislative agenda because its declared ideal point together with its electoral strength makes it a ‘core’ party (Sened, 1995, 1996, Schofield and Sened, 2002, 2005, 2006).  Such a party has an obvious advantage in bargaining future coalition agreements.  It has become common practice in the literature to assume that the coalition bargaining evolves around a trade off between government perquisites and policy payoffs (Laver and Schofield, 1990, Sened, 1996).  Any party that deviates from its declared, ideal, policy point to endorse the position endorsed by a coalition pays a price that can only be offset by the government perquisites it guarantees itself in joining the coalition.  A ‘core’ party does not have to pay this cost because it ends up implementing its own policy position as the coalition government coalition.  Therefore, it has an advantage in bargaining with other parties that must deviate from their declared policy positions to join the coalition.  It is not uncommon for parties in these environments to be so far apart that they cannot agree on an allocation of government spoils to satisfy all members who may join to oust the ‘core’ party from power.  Under these conditions a ‘core’ party alone, or with some partners can govern as a minority coalition (Sened, 1996).  Below, I show that much of current Israeli politics can be explained as consequence of Ariel Sharon capture of such a strategic position for the new party, Kadima.  Figure Four is a schematic presentation of an environment of this kind.  It is easy to see that no majority coalition can defeat the policy position of the core party.  If parties A,B,C and D are far enough from each other and care enough about policy positions, the ‘core’ party can count on these ideological distances to stand in the way of these four parties to coallessing against it and oust it from power.  Thus the core party, while controlling only a minority of the seats in parliament, can still be a dominant party, govern on its own or at the head of a minority coalition and implement its policy unthreatened by other parties in parliament.  
Figure 4: A Core Dominant Party can Govern as a Minority Coalition Government Even if it Controls only 35% of the Seats in Parliament
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Schofield and Sened (2006) suggest another way minority parties affect final outcomes in legislative politics.  Figure three illustrated how a single player can modify the set of feasible outcomes in a legislative body.  Our Discussion of Figure three did not represent any rationale for this player to actually take such an action.  Consider the legislative body in Figure Five.  Two large parties control 40% of the seats, each, and one small party controls the remainder 20%.  The obvious post election coalition would match one of the large parties with the smaller party.  Suppose the sincere ideal points of the three parties are represented as points A, B, and C in Figure Four.   Suppose Party A and B cannot change or misrepresent their ideal points, say because these are vote maximizing positions.  It is known that the uncovered set of a triangular configuration like ACB is close to the entire triangle (Epstein, 1997).  Assume that all points in the uncovered set are equally probable.  Then C should be indifferent between its sincere position at C in Figure five and a strategic position at C”.  Since ACB, ACC” and BCC” are identical triangle, the expected utility for C of ACB and AC”B is identical.  By a fixed point argument, there must be some point C’ on the arc C-C” that maximizes C’s utility in terms of distances of expected outcomes, because there is some uncovered set, AC’B, that minimizes the expected distance of the points in it from the sincere ideal point of C.  Schofield and Sened (2006) offer this observation as an important centrifugal force that leads parties in multiparty democracies to declare, strategically, extreme ideal points relative to their true preferences and/or vote maximizing position.  The ensuing effect on the final set of expected outcomes, illustrated in Figure five, is the artifact of strategic misrepresentation of preferences by a relatively small party.

Figure 5: Strategic Maneuvering of the Uncovered Set by a Minor Party
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Way too much of mathematical modeling in Political Science is still restricted to uni-dimensional spatial modeling.  In uni-dimensional spatial decision making environments, the final outcome is either the ideal point of the median voter or some variation on this result owing to misperceptions, belief structures that fail to converge or institutional constraints.  Regardless of the nature of variation on this theme, it is virtually impossible to analyze the role of minorities in legislative bodies, using uni-dimensional spatial modeling.  The introduction of the technology that allows us to compute the uncovered set in two-dimensional environments is an important innovation in this respect.  So far, we surveyed existing knowledge on the role of minorities in legislative politics.  While the introduction of the uncovered set was a useful analytical tool to make sense of these earlier findings, they do not depend on the introduction of this technological innovation.  We now turn to a generic power of minorities that was literally unobserved and, to the best of our knowledge barely discussed prior to the introduction of this technology.

In the experimental work, discussed earlier, Bianco et al. (2006, 2007) unveils a very clear dynamics in experimental spatial games with an empty core.  Consider Figure two again. It reports an experimental session of a simple, institution free, spatial voting game of decision making.  The two plots represent two typical sequences of proposals and final outcomes.
  For our purposes here, two important observations are crucial.  Firstly, the prototype sequences of these two experiments and the hundreds of proposals and final outcomes in the dozens of experiments, clearly illustrate the power of the uncovered set as a solutions concept with remarkable predictive power.  The exemplary sequences clearly illustrate the theoretical argument according to which decision makers in these environment tend to quickly move to motions in the uncovered set and then cycle within the uncovered set until for whatever reason (usually not because they run out of time) they agree on a final outcome in the uncovered set.  The summary of the sequential proposals in the large number of experiments and the final outcomes in these experiments, reported in Tables 1-3 above, clearly support the theoretical expectation that both proposals and final outcomes in these setting will almost always fall in the uncovered set.  This is probably less impressive in settings where the uncovered set is relatively large.  It is more impressive where the uncovered set is relatively small.

Secondly, and more important for our discussion here, note the obvious respect that, in both of the exemplary sequences (and the summary data), the majority shows to the minority group.  With few exceptions the final outcomes have a significant skew towards the minority.  Actually in analysis not reported here but noted in Bianco et al. (2007), we show that the uncovered set of the majority group in these experiments is not a very good predictor of the final outcomes.  In other words, winning coalitions show remarkable respect to the ability of the minority to pull them over and closer to the ideal points of minority players.  Since these are controlled experiments, we have a record of the coalitions that approve the final outcomes.  With very few exceptions, it is the obvious minimum winning coalition at each experiment.  The final outcomes are clearly skewed towards the couple of players in the minority in a significant way.  The two dimensional setting and the estimate of the uncovered set clearly illustrate, in this way, the effect of the minority couple of players on the exact location of the final outcome.  In previous work (Bianco and Sened 2005) we emphasized one side of the coin: it is not exactly clear how much power the majority caucus in the U.S. House of Representatives really has to dominate the outcome most favorable to its members or leadership.  Here we emphasize the other side of the same coin: Experiments guided by our estimate of the uncovered set clearly demonstrate that minorities have considerable power to tilt if not significantly skew final outcomes in their direction.

Not Just Experiments: Minority Power and the Predictive Power of the Uncovered Set in Current Israeli Politics

The work presented to this point is subject to an important caveat: does the uncovered set have any predictive power?  Even if our technique allows us to locate the uncovered set given real-world preference data, this innovation is useless if the set’s intuitive appeal is not matched by its ability to capture real-world outcomes.  The controlled experiments discussed above take us a step further towards predictability, but they are what they are: controlled experiments where students are carefully introduced to the logic of decision making and know what is expected of them.  In this section I use existing estimates of political positions of parties in the Israeli Parliament, the Knesset, to explain current political maneuvering by Prime Minister Ariel Sharon and make clear prediction of what was to happen after the March 2006 election based on our estimate of different possible uncovered sets that result from different anticipated electoral outcomes. 

Figure Six provides a schematic presentation of the 2005 Knesset based on Party positions estimates by Schofield and Sened (2005, 2006).  To make the picture somewhat clearer, a number of parties were omitted from the analysis with very little effect on the configuration of the party structure and the uncovered set that we estimated for this paper.  
Figure 6: Politics in the Israeli Knesset Parliament - Early 2005
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Note: The X coordinate represent position on the Security (resolution of the Israeli-Palestinian Conflict) dimension.  The Y dimension represents positions on the Religious Dimension (extent Israel should abide by Jewish Law).
Figure Six actually elucidates a recurring puzzle of current Israeli Politics: why did Sharon become so conciliatory towards the Palestinians?  Sharon’s long time friends and members in his party literally exonerated him from the party following his consistent endorsement of positions considerably to the left of the policy he and other members of the elite of the Likud party endorsed prior to the 1999 and then during the 2003 that brought Sharon to power.  Figure Seven provides a rare insight on a very probable explanation of this otherwise enigmatic phenomenon.  The entire set of feasible outcomes, based on the structure
 of the 2005 Israeli Parliament is considerably to the left of Likud’s declared and publicized, ideal point.  The party governance argument might suggest that Sharon could have endorsed points much closer to Likud.  The power of the uncovered set as a solution concept lies in the recognition that different points in the uncovered set are equally likely.  Our analysis (Bianco et al. 2007) suggests that points at the center of the uncovered set are more likely than points at the boundaries, which may go a step further to explain Sharon’s ‘defection’ (term used by his own party members). 

Figure 7: Israeli Politics After Amir Perestz Won the Labor Party From Shimon Peres
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In November of 2005, Amir Peretz, a life time union activist, won the primaries in the Israeli Labor Party and became the new head of the party.
  Many observers saw in this election a critical change in the Israeli Political map.  Figure seven of the uncovered set after the ascendance to power of Amir Peretz, taking into account by a 10 point shift to the left on the security dimension, suggests otherwise.  Research on the power of minorities in legislative bodies governed by majority rule, must delineate the limits of this power.  In this case the structure of the Israeli Parliament in terms of positions of the other parties and their relative weights in Knesset seats, makes the change of heart of the Labor Party of little consequence to Israeli Politics, in terms of expected final outcomes.

But one thing did change.  Sharon left the Likud Party joining the former head of Labor and the author of the Oslo accords, Shimon Peres (currently President of Israel), to form a new party: Kadima (‘Forwrard’).  This move, positions Sharon at the center of the political map at (50,50) as shown in Figure eight.  The Figure shows how this move considerably diminishes the expected manipulability of final outcomes as the size of the uncovered set is clearly reduced.  Sharon’s true preferences at this point are anybody’s guess, but in terms of governablilty, he certainly consolidated his position and ability to control future policies after the March 2006 election.   

Figure 8: Creation of Kadima as a new Center Party in the Israeli Knesset
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In a much less publicized move, Sharon took his political maneuvering a step further enlisting the support of Uriel Reichman, founder of the Shinui party, to Kadima.  Professor Reichman is a very notable figure in the Israeli Society, but he never held an elected office and his marginal electoral effect is expected to be rather small.  Given Reichman’s opportunity cost associated with joining the new party (Uriel Reichman is the President of IDC, the largest and by far most successful private university in Israel) we should not expect Sharon to have enlisted Reichman’s support for free.  The gain in this move is clearly illustrated in Figure nine.  By enlisting the support of Uriel Reichman, Sharon ensures a strong anti-clerical move south in the policy space.  This move lands him the position of a structurally stable core position at the center of Israeli Politics, very close to the position previously held by the Labor Party when headed by slain PM Itzhak Rabin following the 1992 elections in Israel.  This position would allow Sharon to do literally whatever he sees fit, unchallenged by anyone in Israeli Parliament (Sened, 1996).  Once again, a party that is currently expected to earn about 30% of the votes in the 2006 election has, thus, secured itself a dominant position in the Israeli Knesset.  Dominant, of course, as long as the party remains faithful to the position he currently seems to have signaled the voters he holds.  This particular hypothesis stood the harshest test of time and circumstances.  Sharon became very ill in January if 2006 two month before the election.  His successor, Ehud Ulmert, a rather unpopular deputy to Sharon wrought with corruption scandals and lacking any charisma, ascended, by default to the leadership of the party.  He barely managed to win enough sits in the elections (28 of 120) to get by and form a coalition when he faced a disastrous war in the summer of 2006 for which he is generally held responsible by the public in Israel, followed by three consecutive criminal investigations of wrong doing and he is still a very stable Prime Minister that barely budges in face of all of this adversity.
Figure 9: Kadima Lead by Ariel Sharon Captures the Core of Israeli Politics
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Once again, it is important to emphasize the limits of the argument.  Sharon strategy to ‘capture’ the core in the 2006 elections would succeed only if Kadima secured at least 25% of the votes.  Below this threshold, the power of the central position is diminished and Sharon would finds himself to the left instead of to the right of an uncovered set almost as large as he had to deal with during his current tenure as prime minister.  This eventuality is illustrated in Figure ten.   The fact of the matter is that Ulmert failed to meet this threshold.  He ‘captured’ the core of the legislative body, nevertheless because Shinui disintegrated following some serious internal fighting that followed the departure of Uriel Reichman.  If it wasn’t for this lucky strike we would be looking right now at a parliament much like depicted in Figure ten, rather than the one depicted in Figure nine.
Figure 10: What If? Kadima and Sharon Failed to ‘Capture the Core’ of Israeli Politics
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5. Moving Beyond Speculations to Actual Outcomes: A Sequel to Riker’s ‘Art of Political Manipulation?’

At the time of its publication, The Art of Political Manipulation (Riker, 1986) made a huge impression.  It was one of those really clever books written by a true ‘artist’ of the science of politics.  It’s appeal was in its simplicity and in the evidence it provided for the notion of ‘heresthetics.’ Riker developed a theory of political action based on a skill he called heresthetics: structuring the world so that you can win, which, in Riker’ mind, was the art of political manipulation.   Riker (1986) provided evidence to his theory in the form of twelve stories that in his mind provided evidence to support his argument.  The beauty of this classic of the 1980s has veiled a remarkable lacuna in the study of politics that to this day has not really been rectified: the lack, short of more or less accurate historical anecdotes, of any rigorous method to depict and clearly locate, in whatever more or less abstract space, political outcomes.
The discipline of Political Science has been very busy, as of late, trying to close the gap between the development of theoretical models and empirical tests of such models.  One of the most advanced areas in this regard is the empirical tests of spatial voting models using ideal point estimation.  In particular, NOMINATE measures from Poole and Rosenthal (1997) and other applications of item response theory (IRT) models to roll call analysis have allowed relatively precise estimates of ideal points of legislators (Londregan 1999, Jackman 2001, Clinton et. al. 2004) and justices (Martin and Quinn 2002, Bafumi et. al. 2005). Yet, while the current work is remarkably insightful, it is not generically suited to address the central issue of empirical testing of theoretical models for a very benign but critical reason:  Current state of the art theoretical analysis, if by that term we refer to mathematical – mostly game theoretic - models that characterize rigorous theoretical models of politics, have a very clear common characteristic to them:  They usually begin with basic assumptions about the preferences of political actor and use rational choice theoretical models to infer the political outcomes to be expected under these assumptions. This was the model behind ‘The Art of Political Manipulation,’ that set the tone for the generation of political theorists that grew up in the 1907s and 1980s. While current literature is mostly focused on estimating the preferences of legislators and other important political players, very little has been done to try and provide rigorous and useful estimates of actual political outcomes in these environments.  Thus, in some interesting ‘twist of fate’ we are better placed to asses the validity of our basic assumptions regarding the preferences that motivate our political actors of choice, then to assess the empirical support for the derivations of our models regarding the expected outcomes of the political process, given these assumptions and our theoretical models of the political process under study.  

In a project underway, Jeong Gyung-Ho, Gary Miller and myself (2007) aim at addressing the basic lacuna in studying theoretical models of legislative behavior in two closely related ways.  First, we propose to articulate and perfection a general method of estimating the spatial location of important political bills.  Second, we intend to include in our study a series of applications of this method to estimate the precise spatial location of some of the most important legislations of the American Congress in the 20th century.  We submit the methods developed and articulated in this research coupled with the exemplar cases of legislative action as a new challenge for spatial models of legislative behavior more generally through the introduction of analytical tools that would enable the empirical estimation of the spatial location of the ultimate political outcome of legislation.        

Submitting a New Method of Locating Bills in Space
Interestingly enough, while the analytics and empirical estimation tools of ideal points have developed considerably in the last two or three decades, the same has not happened with regards to legislative outcomes.  There are very few existing methods and only a handful of actual efforts as estimating the location of legislative bills.  A long overdue exception to this unfortunate reality is the work of Clinton and Meirowitz (2001, 2003, 2004) who estimate the locations of bills using agenda information. An obvious limitation of their method is that it can only be applied to one dimensional environment. Jeong (2007), however, suggests an elegant and intriguing solution to this problem to construct a general method to estimate bill location in legislative environments.

The core, the uncovered set, and the Pareto set are central concepts of spatial voting model that predict final voting outcomes. It is clear that to test the empirical validity of those theoretical concepts, we need to estimate not just the ideal points of legislators but also the locations of proposals, bills and final outcomes more generally.  We submit that the entire discipline of Political Science has overlooked, for some time now, its deficiency in providing useful empirical techniques for the estimates of final outcomes of political processes.  Our research is directed at this lacuna. 

The importance of estimating bill locations is clearly illustrated by examining the research program described in this paper.  The algorithm designed by Bianco, Jeliazkov and Sened (2004) to calculate the uncovered set allows us to calculate the set of expected outcomes of a large family of voting games.  Bianco et al (2006, 2007) clearly demonstrated that this predictive set performs remarkably well in experimental settings where the final outcomes are recorded as a matter of common procedure.  In a related work, Bianco and Sened (2005) apply this predictive method to the debate about the `conditional party government.' They show that the potential for party influence through agenda control exists in the modern U.S. Congress and that, at the same time, the room for party influence is affected by the preferences of legislators. Since the uncovered set represents a set of enactable proposals, the fact that the shape of the uncovered set is affected by the configuration of legislators' ideal points supports the argument that party influence may be an artifact of legislators' preferences (Krehbiel 1999, Krehbiel 2000). On the other hand, the fact that the uncovered set does not collapse to a single point indicates that there is room for party influence through agenda control (Aldrich 1998, Aldrich 2001). This effort, clearly illustrates two serious limitations of current scholarship of legislative politics. First, the argument is based on the predictive power of the uncovered set, which has not been verified with real world data. Although there is the experimental evidence of the predictive power of the uncovered set (Bianco et. al. 2006, 2007), there is no evidence that real world legislatures actually produce the outcomes that the theory predicts. Second, Bianco and Sened (2005) stop short of showing whether parties actually exert influence on legislative outcomes. They show the existence of the potential for party influence, not the existence of party influence itself. Without estimating and examining the location of final outcomes, we cannot confirm whether party influence actually exists. This practice of political scientists who stop short of using actual outcomes and use, instead, proxies and speculation about those outcomes is not uncommon.  Being able to estimate bill locations allows us not just to test the predictive powers of a formal model concept but also to make substantive contributions using the concept. We try to narrow this gap between theoretical models and empirical tests of those models by estimating bill locations along with the ideal points of legislators.

Estimating bill locations in a multidimensional space requires more information than estimating the ideal points of legislators. IRT models allow us to estimate only the midpoint between a `nay' position and a `yea' position. But estimation of actual bill locations in multidimensional space is not possible without additional information. One of the innovations in estimating the locations of proposals is the use of information on agenda structure.   Clinton and Meirowitz (2001, 2003, 2004) utilize the fact that a vote for the status quo (usually a `nay' vote) is a vote for the last successful proposal, because the status quo is the state proposed by the bill that passed prior to the current vote. Thus, we constrain the `nay' position of the current vote to be same as the `yea' position of the last successful proposal. Clinton and Meirowitz call this constraint a relational constraint. An obvious limitation of this method in a multidimensional setting is that it requires that each bill be an attempt to change the status quo in only one dimension. The bills that attempt to change the status quo in more than one dimension still cannot be estimated even after agenda constraints. Jeong (2007) has recently shown that this problem can be solved by examining substantive relationships between proposals. Typically, there are two types of proposals in a legislature: perfecting amendments and substitutes. A perfecting amendment is a motion that either strikes language from the pending measure or inserts new language. Thus, perfecting amendments tend to be short and one-dimensional. A substitute seeks to replace texts of existing proposals by new texts. Because of this, substitutes tend to be longer and multidimensional and tend to be aggregates of the perfecting amendments that were voted on earlier. This information on substantive relationships between perfecting amendments and substitutes proves useful in Jeong’s (2007) technique to estimate the location of the multidimensional proposals.

In our project, we aim at a sequel of sort to Riker’s Art of Political Manipulation (1986) that will use ‘hard’ quantitative analysis in lieu of historical anecdote.  We intend to estimate ideal points and bill locations of about 12 major bills that passed in the modern U.S. Congress, using the method described above. For each bill, we will estimate the locations of all the amendments and the final bill along with ideal points of members of Congress. In this way we believe we can push the study of the art of political manipulation to a new level of resolution that would be of remarkable interest to students of politics.  At some future stage we hope to use this method for a larger project that would compare legislative outcomes across a variety of legislative bodies.

Below I illustrate this work in progress with three bills.  These are only preliminary results presented here for the first time with the permission of my co-authors.  They should not be replicated or used until the research is formally published in some formal venues.  

Civil Rights Act of 1964

The Civil Rights Act of 1964 was the culmination of the civil rights movement, outlawing segregation in public accommodations and discrimination in employment.    The legislative battle over the CRA is deservedly famous, consisting of the longest Senate filibuster and, on June 10, the first successful cloture vote to enforce passage of the bill. The bipartisan vote on cloture was 71-29. 

As historic as the cloture vote was, the filibuster was followed by nine days of what has been called “filibuster by amendment”.  Richard Russell, the leader of the segregationist forces, announced that he would bring up hundreds of amendments that were still on the Senate docket. The 106 amendments that were considered after cloture, as well as several key amendments that were considered before the cloture vote, have been considered a historical footnote.   However, the range of topics covered is interesting, and the variation in the size and composition of the coalitions backing these amendments varies.  More than 24 of the amendments succeeded in getting more than 30 votes, indicating support from more than the filibusterers.

About 70% of the amendments tried to limit the scope of the CRA. For example, McClellan of Arkansas offered an amendment that would have permitted someone to hire, or refuse to hire, someone of a particular race if “this would be beneficial to the normal operation or good will of the establishment.”   This failed 30-61.  Thurmond of South Carolina offered an amendment that would have exempted those motels that take only intra-state guests from the public accommodations provisions.  It failed 21-57.   Long of Louisiana got 43 votes for an amendment that would have added the word “willfully” to the prohibition against persons discriminating in public accommodations.  

Thirty percent of the amendments attempted to constrain the enforcement of the CRA.  Ervin of South Carolina got 34 votes for an amendment that would have prohibited the attorney general from intervening in pending civil rights suits. When it failed, Thurmond offered another amendment saying that before the attorney general intervened, the court must issue a ruling that the case was of general public importance.  Ervin succeeded in passing an amendment (71-29) prohibiting someone from being subject to both criminal prosecution and criminal contempt for the same act.

Using this rich set of amendments, we were able to estimate the ideal points of the senators in the scope and enforcement dimensions, as well as the locations of the bills that would have resulted from their passage. We would expect that legislators’ ideal points in these two dimensions would be correlated and they are (see Figure   ).  A liberal supporter of broader scope is likely to be a supporter of strict enforcement, as well.   Senator Hugh Scott, later Republican minority leader, scored high on scope but earned a zero on enforcement.  Fong of Hawaii scored high on enforcement but earned barely a zero on scope.   This means that the Senate ideal points were not one-dimensional, which would have caused the uncovered set to collapse on the median voter.  However, a small degrees of multidimensionality offers the possibility of pulling the outcome away from the bulk of the senators, who were liberal in both dimensions.   While historical accounts of the 1964 amendment process regard it as something like a tantrum (Mann p. 429), in fact the segregationists were engaging in exactly the kind of behaviors that have been observed repeatedly in our lab experiments on majority rule:  building various coalitions in one dimension or another to pull the outcome into the uncovered set, and away from the cluster of voters in the majority party. What Riker called: the art of political manipulation.
Figure 11 shows the ideal points of legislators and the estimated uncovered set. It shows a large number of quite liberal senators clustered in the northeast, and more clusters of moderately or radically segregationist senators clustered in the southwest quadrant. As is often the case in such configurations of preference profiles, the uncovered set is in a comparatively small, unpopulated region in the middle. 

Figure 11: The Civil Rights Act of 1964:  The contour denotes the uncovered set at 95% and 70% highest density levels.  Bill locations are denoted by the ICPSR vote number.  The successful changes of the status quo are denoted by the arrows.  The final outcome is v306
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The administration bill (shown as the status quo) is right on the edge of the uncovered set. This indicates that the administration bill was strategically constructed. An administration proposal that was covered would have not had much chance. The location of the uncovered set indicates that the bill was also a true compromise: not as strong as the liberals would have liked, and much stronger than the segregationists preferred.

It is striking that the two successful proposals were in the uncovered set.   Both weakened the enforcement dimension very slightly.  The Morton amendment did so by allowing a trial by jury except for violations of voting rights; after an earlier tie vote and a failure to table, the Morton amendment passed 51-48.  The second successful motion, offered by Ervin, guaranteed that no one who violated some part of the act would be subject to both criminal prosecution and criminal contempt; it passed 71-29.  These two successful amendments were a concession to the fears of the segregationists, and put the location of the amended bill at the left side of the uncovered set.   From that location, any further limitations on enforcement, and constraints on the substance of the bill, all put the bill outside of the uncovered set.  They all failed.    

The Voting Rights Act of 1965

The Selma protests in spring of 1965 convinced the nation that the Civil Rights Act was insufficient to guarantee African-American voting rights in the Deep South.   Speaking before both houses of Congress, President Johnson requested a strong bill that would allow for federal registrars to register voters who were being kept from registering in key southern states.  As a result of the election the previous year, the anti-segregation forces had been strongly re-inforced so that a southern filibuster was doomed to fail.  In fact, cloture was voted by almost the same margin as the year before. Southern senators, however, did not give up on their rear-guard attempt to minimize the scope and enforcement of the new bill.  

The main thrust of the bill was that federal registrars would be appointed to oversee the registration process in certain locations as specified by the law. Some of the amendments offered limited or expanded the scope of federal involvement. Others were concerned with enforcement.  In particular, much of the controversy surrounded the liberal District of Columbia District Court, which the legislation stipulated would have sole jurisdiction over the issues in the bill.   Southerners offered a series of amendments to weaken the grip of the DC court.   Twelve of the 19 amendments had to do with the scope of federal intervention, and the remaining 7 had to do with the DC District Court.

By estimating the location of senatorial preferences based on the votes on these amendments, we observe a similar degree of correlation between the two dimensions.  As Figure 12 shows, there is a large cluster of senators who were liberal on both dimensions, and smaller clusters of senators who were more conservative or extremely conservative. There were also senators who were more moderate on one dimension or the other.   Therefore, it was pointless for the conservatives to confront them head-on with a substitute amendment that would move diagonally toward the conservative cluster. Instead, the authors of the amendments tried to build coalitions that included those moderates on one dimension or the other, together with the conservatives. 

Figure 12: The Voting Rights Act of 1965:  The contour denotes the uncovered set at 95% and 70% highest density levels.  Bill locations are denoted by the ICPSR vote number.  The only successful change of the status quo is from “SQ” to “62.”
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For example, John Tower offered an amendment (65) to require elimination of the triggering formula for federal intervention respecting literacy, and substituting instead a much weaker federal trigger that required rejected potential voters to complain to the Attorney General.   This might, potentially, have passed with support from some of the Senators who were near zero on the intervention dimension, although liberal on the court jurisdiction dimension.  In the end, the majority of supporters of the bill held firm, and only one amendment was confirmed. That was an amendment by Kennedy to allow completion of a certain grade in school to satisfy a literacy requirement, even if the school was not an English language school.  

Once again, the Uncovered Set is a relatively small region, much closer to the larger liberal cluster of voters.  The UCS itself is located in a region with virtually no ideal points.  This makes it all the more striking that the final outcome of the bill is in the Uncovered Set, rather than located in the cluster of successful liberal voters. This indicates that, even though the liberals were in the drivers’ seat, their concern with passing legislation caused them to offer a more moderate version of the bill than the one they might have most preferred.

Reauthorization of the Education (1974)

In 1965, in the same year the Voting Rights Act was passed, President Johnson signed a historic Elementary and Secondary Education Act, which allowed for an unprecedented level of federal funding of local education. Its passage was greatly aided by the liberal sweep of the 1964 election, and Johnson’s strong support.

In 1974, the bill was due for re-authorization, but in a very different environment. A backlash to the Great Society initiatives and to civil rights in particular had set in. The Democrats controlled Congress, but Nixon was in the White House. Although weakened by Watergate, he was hoping to rally conservative supporters by his continued opposition to busing. So, while the scope of federal aid to education was one of the controversial issues behind the reauthorization of the education bill, busing became the other issue.  

Estimating the ideal points of the Senators on these two dimensions, we see that the degree of correlation between busing and scope of aid preferences was very small.  Robert Byrd, for example, scored highest on “scope”, but earned a markedly negative score on the race dimension.   Democrat Frank Church, on the other hand, was liberal on the race dimension but conservative on the scope of federal aid.  

As Figure 13 shows, the amendment activity was intense, involving a variety of different coalitions. Only one proposed amendment changed the scope of the bill—a vote which accepted the house formula for allocating funds to schools (vote 782). This was a modest conservative move in that dimension.

The most controversial amendment was the Gurney amendment, to prohibit busing.   Senator Bayh of Indian attempted to replace it with a somewhat more moderate substitute. The Senate then voted it down 9-84 (vote 783).  Javits then moved to table the Gurney amendment, and this passed 47-46.   Then Bayh resubmitted his own amendment, and it was adopted 56-36 (our vote 786).  This means that a lot of people voted against Bayh when it was a compromise amendment, and voted for it when it was the only anti-busing amendment available. That was all on May 15.  The next morning, Rep. Griffin of Michigan offered the Griffin amendment, which was essentially the Gurney amendment except that it did not allow for a controversial reopening of court cases, which the Gurney amendment did allow.  So the Griffin amendment was close to, but not as racially conservative as the Gurney amendment. Javits motion to table the Griffin amendment failed 46-47.  But the failure to table Griffin didn't mean that it had passed.  A new compromise was offered by both majority and minority leaders, saying that busing would not be more distant than the next closest district.  Griffin offered a vote to table the leadership compromise, but it failed 45-48 (on a voice vote). The vote to adopt the leadership compromise passed 47-46. This was resulted in the point 790, which became the final outcome.  

While a whole range of busing amendments was considered, and several scope amendments, the final outcome locate on the lower edge of the uncovered set.  The failed vote for the Gurney amendment, 784, was also on the lower edge of the uncovered set.

Figure 13: The Education Amendments of 1974. The contour denotes the uncovered set at 95%, 70%, 50% and 10% highest density levels.  Bill locations are denoted by the ICPSR vote number.  The successful changes to are denoted by arrows.  The arrow from “782” to “786” is omitted due to space constraints.  The final outcome is “790”
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The anti-busing forces were strong that year, and the final outcome after all that maneuvering was right on the median voter in the busing dimension. The final outcome in the “scope” dimension was somewhat more conservative than the median, which accounts for the outcome being on the lower edge of the uncovered set.   
6. Discussion

Our analysis of the size, shape, and location of the uncovered set in abstract social choice situations, lab experiments and the contemporary, otherwise hard to make sense of, Israeli Political arena, and the rich environment of the Civil Rights era in the U.S. congress yields two important tentative insights.

Firstly, and most importantly in the context of this paper, the uncovered set proves itself to be a unique tool in the analysis of political phenomena.  Our analyses of so many different contexts suggest that the uncovered set has considerable explanatory and predictive power.  In experiments it seems to perform considerably better than any other solution concept.  Its explanatory power was illustrated previously in the context of the contemporary and former U.S. House of Representatives (Bianco and Sened 2005).  In this paper we showed even more convincing evidence to support its relevance in the analysis of multiparty legislative bodies by using the uncovered set to articulate the underlying logic of current Israeli Politics in one section and the succession of votes regarding three major legislations in the U.S. Senate in the civil right era of 1965-1974.

Second, the deviation of the empirical analyses presented in this paper from traditional quantitative data analysis, presents interesting challenges in terms of precise measures of success and statistical significance that need to be developed to land further credibility and strength to this program.

One should not underestimate or take lightly the difference between the approach to scientific inquiry espoused in this research program as opposed to the norm in the discipline.  As a discipline we still adhere to the Popperian ‘falsification principle.’ We test our models using probabilistic statistical models that are explicitly aimed at ‘failing to reject’ null hypotheses.  This is in spite of the fact that Poepper himself and then his followers and critiques agreed that ‘failing to falsify’ a hypothesis does not do us much good.  More importantly, there is a generic logical fallacy in the philosophy we use to test hypotheses in the EITM environment. In this environment we construct theoretical models using very rigorous mathematical tools.  As such, these models are beyond ‘falsification.’  They are mathematical constructs that stand on their own regardless of the empirical data that usually does not really test them directly anyways but through some loosely conjectured derivatives of the mathematical models that usually are tangential at best to the main arguments of the model.

One could argue that if a theoretical model consistently fails empirical tests, it may be rejected from basic assumptions to final mathematical conclusions.  It is hard, though, to expect such a practice of inquiry since most of our mathematical theoretical models are deeply rooted in history and in the foundation of the practice of mathematic modeling of political phenomena.  Consistently failing to reject our models does not really do them any good, they are mathematical robust regardless of this failure anyways.  This may be the explanation to the challenge facing the EITM program.  Empiricists barely care about our theoretical models and theorists know better than to pay much attention to t he ‘empirical tests’ of what they know to be mathematically robust conclusion.

Our research program is based on a very old new approach to the problem that is actually due to a contemporary of Popper who bitterly fought his philosophy of science but regarded as a philosopher of language he was kept out of the pantheon of philosophers of science and hidden to the eyes of practitioners:  Ludwig Wittgenstein.  In his famed Tractatus Logico Philosophicus (he offers a very simple and straightforward alternative philosophy of science that seems more fit to the task at hand.  He writes:
2.18 What any picture of whatever form must have in common with reality, in order to be able to depict it – correctly or incorrectly – in any way at all, is logical form, i.e. the form of reality.

2.19 Logical pictures can depict the world.

2.2       A picture has logico-pictorial form in common with what it depicts.
2.201   A picture depicts reality by representing a possibility of existence and non-existence of states of affairs.

2.223   In order to tell whether a picture is true or false we must compare it with reality.

This is the so called ‘picture theory of meaning’ that is vigorously contested by contemporary philosophers of language (e.g. Heil, 2003).  But this is entirely to be expected if we recognize that this was not meant to be a philosophy of language but a philosophy of science.  What we have done here is produce a theoretical/logical picture of expectations, labeled as ‘the uncovered set,’ and shown that data collected in remarkably different environment seems to conform to this picture.  Not only are final outcomes of legislative processes are consistently found to fall within the uncovered set, the movements from out side of the uncovered set into the uncovered set as well as movements within the uncovered set conform to our expectation.  The high occurrence of final outcomes in the uncovered set can be shown to be statistically, significantly higher than mere chance.  The way subjects of experiments and legislators in the real world ‘shoot’ for the uncovered set and then stay rotating within it, simply strikes you between the eyes.      

References

Adams, James, and Samuel Merrill III.  2003.  “Voter Turnout and Candidate Strategies in American Elections.”  Journal of Politics 65/1

Banks, Jeffrey S, John Duggan and Michel Le Breton. 2002. “Bounds for Mixed Strategy Equilibria and Spatial Model of Elections,” Journal of Economic Theory, 103 (1): 88-105.
Bafuni, J. A. Gelman. D.K. Park and N. Kaplan. 2005.  Practical issues in implementing and understanding Bayesian ideal point estimation.  Political Analysis 13: 171-87.
Bianco, William T., Ivan Jeliazkov and Itai Sened. 2004. “The Uncovered Set and the Limits of Legislative Action” Political Analysis, in print to appear in July, 2004 (Refereed).

Bianco, William T. and Itai Sened. 2005. “Uncovering Conditional Party Government: Reassessing the Evidence for Party Influence in Congress and State Legislatures ” American Political Science Review, Vol. 99 (4): 361-372.

Bianco, William T., M. Lynch, G. Miller, and I. Sened. 2006. “A Theory Waiting to be Discovered and Used”: A Reanalysis of Canonical Experiments on Majority Rule Decision Making The Journal of Politics, Vol. 68 No. 4 837-850. 

Bianco, William T., Michael S. Lynch, Gary J. Miller, and Itai Sened. 2007. "The Constrained Instability of Majority Rule: Experiments on the Robustness of the Uncovered Set." Political Analysis, September 2007. 
Calvert, Randall.  1985.  “Robustness of the Multidomensional Voting Model: Candidate Motivations, Uncertainty, and Convergence.”  American Journal of Political Science  29/1: 69-95. 
Clinton, J.D. S. Jackman and D. Rivers. 2004. “The statistical analysis of roll call data.” American Political Science Review 99: 361-71.
Clinton, J.D. and A. Meirowitz. 2001. “Agenda constrained ideal points and the spatial voting models” Political Analysis 9: 242-59.
Clinton, J.D. and A. Meirowitz. 2003. “Integrating voting theory and roll call analysis” Political Analysis 11: 381-96

Clinton, J.D. and A. Meirowitz. 2004 “Testing explanations of strategic voting in legislature: A Reexamination of the compromise of 1790.  American Journal of Political Science 48: 675-89.

Cox, Gary.  1987. “The Uncovered Set and the Core.”  American Journal of Political Science 31/2: 408-22.
Epstein, David. 1997. “Uncovering some subtleties of the uncovered Set: Social choice theory and distributive politics.” Social Choice and Welfare 15: 81-93, 1997.

Feld, Scott, Bernard Grofman, Richard Hartly, Marc Kilgour, Nicholas Miller and Nicholas Noviello. 1987 “The Uncovered set in Spatial Voting Games,” Theory and Decisions, 23: 129-55.

Feld, Scott, Bernard Grofman, and Nicholas Miller.  1989.  "The Geometry of Majority Rule."  Journal of Theoretical Politics 1: 379-406.  

Friedman, Jeffrey. 1997.  The Rational Choice Controversy.  New Haven: Yale University Press.

Grofman, Bernard, Guillermo Owen, Nicholas Noviello, and Amihai Glazer.  1987. “Stability and Centrality of Legislative Choice in the Spatial Context.”  American Political Science Review  81/2: 539-53.  

Groseclose, Tim, and James M. Snyder, Jr.  2000.  Estimating Party Influence in Congressional Roll-Call Voting.”  American Journal of Political Science, 44 (2): 193-211.
Hartley, Richard and Marc D. Kilgour. 1987. “The Geometry of the Uncovered set in the Three-Voter Spatial Model,” Mathematical Social Sciences, 14 (2): 175-83.

Heil, John. 2003. From an Ontological Point of View. Oxford: Oxford University Press.

Jeong, Gyung-Ho. 2007. “Testing the Predictions of the Multidimensional Spatial Voting Model with Roll Call Data” Political Analysis.
Jeong, Gyung-Ho, Gary Miller, and Itai Sened. 2007. “Whatever Happened to Those Legislative Outcomes,” Unpublished Grant Proposal, Washington University in St. Louis

Kalandrakis, Tasos. 2005 “Genericity of Minority Governments,”  Unpublished Manuscript, University of Rochester. 

Krehbiel, Keith. 1999. ‘Paradoxes of of Parties in Congress. Legislative Studies Quarterly 24: 31-64.

Krehbiel, Keith, 2000. ‘Party discipline and measures of partisanship. American Journal of Political Science 44: 212-27. 
Laver, Michael and Norman Schofield. 1990. Multi-Party Governments. Oxford: Oxford University Press.

Laver, Michael and Kenneth A. Shepsle. 1996. Making and Breaking Governments. New York: Cambridge University Press.

Martin, D. Andrew and Kevin M. Quinn. 2002. ‘Dynamic ideal point estimation via Markov Chain Monte Carlo for the U.S. Supreme Court.’ Political Analysis 10: 134-53.
McKelvey, Richard D. 1976. “Intransitivities in Multidimensional Voting Models and Some Implications for Agenda Control,” Journal of Economic Theory, 12: 472-82.

McKelvey, Richard D. 1979. “General Conditions for Global Intransitivities in Formal Voting Models,” Econometrica, 47: 1085-112.

McKelvey, Richard D. 1986. “Covering Dominance and Institution Free Properties of Social Choice,” American Journal of Political Science, 30: 283-314.

McKelvey, Richard D. and Norman Schofield. 1987. “Generalized Symmetry Conditions at a Core,” Econometrica, 55: 923-33.

Miller, Nicholas. 1980. “A New Solution Set for Tournament and Majority Voting” American Journal of Political Science, 24: 68-96. 

Miller, Nicholas R.  2002.  “Notes on the Covering Relation.”  Unpublished manuscript.

Ordeshook, Peter C. 1986.  Game Theory and Political Theory. New York: Cambridge University Press.

Ordeshook, Peter C. and Thomas Schwartz. 1987. “Agenda and the Control of Political Outcomes,” American Political Science Review, 81: 179-99.

Plott, Charles R.  1967.  “A Notion of Equilibrium and Its Possibility under Majority Rule.” American Economic Review 57 (September 1967):787-806.

Poole, Keith T. and Howard Rosenthal.  2000.  Congress: A Political-Economic History of Roll-Call Voting.  New York: Oxford University Press.

Riker, William H. 1986. The Art of Political Manipulation. New Haven: Yael University Press.

Schofield Norman. 1978. “Instability of Simple Dynamic Games,” Review of Economic Studies, 45: 575-94.

Schofield, Norman and Itai Sened. 2002 "Local Nash Equilibrium in Multi Party Politics" The Annals of Operation Research.  Vol. 109: 193-211.

Schofield, Norman and Itai Sened. 2005. “Modelling the Ineraction of Parties, Activists and Voters: Why is the Political Center Empty?” European Journal of Political Research, 44: 355-390.

Schofield, Norman and Itai Sened. 2005. “Multiparty competition in Israel:1988-1996.” British Journal of Political Science, Vol. 35: 635-663.

Schofield, Norman and Itai Sened. 2006. Multiparty Democracy: Parties, Elections, Coalitions and Legislative Politics in Parliamentary Democracies. Forthcoming with Cambridge University Press
Sened, Itai. 1995: “Equilibria in Weighted Voting Games With Side-payments,” 
The Journal of Theoretical Politics, Vol. 7, No. 3: 283-300. (Refereed).

Sened, Itai. 1996: “A Model of Coalition Formation: Theory and Evidence,”
The Journal of Politics, Vol. 58, No. 2: 370-392.  (Refereed).

Shepsle, Kenneth. A. 1979. "Institutional Arrangements and Equilibria in Multidimensional Voting Models." American Journal of Political Science 23:27--59.
Shepsle, Kenneth, A. 1986. “Institutional Arrangements and Equilibrium in Multi-dimensional Voting Models,” in Herbert F. Weisberg (Ed.), Political Science: The Science of Politics. New York: Agathon Press.

Shepsle, Kenneth A. and Barry R. Weingast. 1994. "Positive Theories of Congressional Institutions," Legislative Studies Quarterly, 19: 149-181.
Shepsle, Kenneth, and Barry R. Weingast.  1984.  “Uncovered Sets and Sophisticated Voting Outcomes with Implications for Agenda Institutions.” American Journal of Political Science, 28, 1984: 49-74.  

Strom, Kaare. 1990. Minority Government and Majority Rule,  Cambridge: Cambridge University Press.

Wittgenstein, Ludwig. 1921 [1962]. Tractatus Logico-Philosophicus, translated to English by D.F. Pears and B.F. McGuinness.

� Necessity was proved by McKelvey  (1986:291, proposition 4.2).  


� Convergence is formally defined as follows: Let � EMBED Equation.3  ��� be an infinite series of grids with � EMBED Equation.3  ���( 0 and � EMBED Equation.3  ���,� EMBED Equation.3  ���such that the set that covers x has an interior � EMBED Equation.3  ���:� EMBED Equation.3  ��� � EMBED Equation.3  ���for any neighborhood of x, A(x) � EMBED Equation.3  ���, i.e., for any x in the UC(X) there exists a resolution that will depict a point as close to x as one would want as being in the uncovered set.  Any point y not in the uncovered set, if it is covered by a set with a non empty interior, there exists a resolution that will eliminate it from the uncovered set obtained by the grid procedure (See technical appendices for details).


� The original grid procedure took way too long and ‘way too much computer time.’  Several procedures have been devised to alleviate the problem.  The algorithm that is currently the most efficient and reliable and the one I use in this paper is due to Yanai Sened and can be obtained from him upon request. 


�   Since this is published work, I leave most of the details of the research design and the experimental setup for readers to look up in the original published work.  The same is true with some of the more refined details of the analysis of the data obtained and the final results.


� Given this configuration, the uncovered set is also the core and the Condorcet winner.  


� We are grateful to our coauthors, Gary Miller, Michael Lynch and James Holloway for allowing us to use these figures in this paper while we are completing our work.  The details of the experimental setting and the full report of the results are found in Bianco et al., 2006, 2007.   A detailed report of the experimental setting and a detailed report of the results can be obtained from Michael Lynch upon request.  


� Schofield and Sened (2006) use the term ‘structure of parliament’ to refer to the actual positions of the parties in parliament weighted by the number of seats each party got.  It turns out that these two variable are sufficient to calculate the set of feasible outcomes as our work there and our work here clearly demonstrate. 


� Schofield and Sened (2006) dedicate two chapters in their forthcoming book to explain that parties who fail to compete over voters, because of what they call ‘low relative salience, (vis-à-vis Sharon and the Likud Party in this case) eventually fall into the hands of the core activists.  They use the case of the Conservative Party after Thacher as their example.  The Labor ‘falling’ into Peretz hands is another exemplary case in point.   
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