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Introduction 
Many kinds of theories would never have been tested, and perhaps not even devel-
oped, without experimental methods. Public choice theory is especially indebted to 
such research designs. Some of the most outstanding studies of decision-making 
processes use experimental designs (McKelvey et al., 1978; Miller & Oppenheimer, 
1982; Fiorina & Plott, 1978; McKelvey & Ordeshook, 1984; Cooper et al., 1990; 
Bottom et al., 2000; for a bibliography on bargaining experiments, see Roth, 1995: 
342-348), and it is difficult to imagine how to test these theories with observational 
data alone. 

In all these studies, subjects are induced to have preferences in two dimen-
sions. Preferences in one or two dimensions are the two simplest possible special 
cases of real world attitudes. Actors will in most instances have attitudes to more 
than just two issues. A general problem for experimental designs is low external 
validity. To be able to infer as much as possible about real-world behavior from 
experiments, we should strive to test theory using different kinds of experiments, 
and some of these should ideally be capable of handling more complex preferences 
than the simplest special case. We know from the chaos theorem that dimensionality 
is crucial for the existence of equilibria (McKelvey, 1976), and it is obvious that 
systems having preferences in higher dimensions are generally much more complex, 
prone to strategic action, and hard to understand for actors. It seems equally obvious 
to test how theories about decision-making perform in such systems. No such 
studies have to my knowledge ever been conducted, however. The reason is not the 
lack of need but rather the lack of methodological tools. Euclidian preferences in 
three dimensions are extremely difficult to explain to subjects in an experiment. 

This paper presents a new preference scheme called quasi-Euclidian prefer-
ences. The key problem is that Euclidian preferences in three dimensions cannot be 
described to subjects in a simple and understandable way. The solution is to find a 
preference function which has the same properties as Euclidian preferences but is 
easier to comprehend. I first discuss the traditional two-dimensional Euclidian 
preference scheme and why it is difficult to use in three dimensions. After having 
presented the new quasi-Euclidian preference scheme, I test whether it is as reliable 
as the Euclidian preference schemes by comparing results from experiments using 
the two approaches in a two-dimensional system. The appendices contain two 
examples of how to explain quasi-Euclidian preferences to subjects.  

The Euclidian preference scheme 
In the Euclidian preference scheme, the utility of an outcome is inversely related to 
the distance from the ideal point. One-dimensional preferences for an actor, A, are 
shown in Figure 1 (a). The ideal point of A is at 25. In Figure 1 (b) the utility is 
shown as decreasing with the distance from the ideal point of A. Such a preference 
scheme would be easy to explain to subjects in an experiment. The most 
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straightforward way would be to assign a monetary value to the utility function and 
explain that the closer they get to their ideal point, the more they will win. In this 
case subjects receive (20 – distance from ideal point) units.  

Figure 1: Euclidian preferences in one dimension 

 
 
 
 

 

 

 

 

 

 

 
 
 
 
 
In two dimensions another axis is added. The ideal point of actor A in Figure 2 (a) is 
(25; 20). The payoff depends on the value of both axes. Figure 2 (b) shows a simple 
payoff scheme where subjects receive (100 – distance from the ideal point). Note 
that the three-dimensional figure is much harder to read and understand than Figure 
1 (b). Most subjects would likely find it difficult to understand the implications for 
their payoff of various alternatives. Subjects may also be instructed in how to 

calculate their payoff. In this case the formula 22 )20()25(100 yx −+−−  was to be 

used, which is as least as difficult to apply in negotiations for most subjects. 
A better and more frequently used method (e.g. Fiorina & Plott, 1978: 594; 

Bottom et al., 2000: 539) is to provide subjects with indifference curves such as 
those in Figure 2 (a). The subjects are instructed that they will receive a reward 
corresponding to the location of the outcome. If the outcome is within the smallest 
circle, the payoff will be between 95 and 100, and if it is within the largest but 
outside the second largest circle, it will be between 85 and 90.  
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Figure 2: Euclidian preferences in two dimensions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The problems arise in three or more dimensions. In the example in Figure 3, the 
ideal point of A is at (25, 20, 50). A graph like 1 (b) or 2 (b) would be four-dimen-
sional and thus impossible to draw. Indifference curves would be concentric spheres 
with centers in the ideal point. Such graphs would be very difficult to read and under-
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stand. Nor would using a formula like 222 )50()20()25(100 zyx −+−+−− be a 

promising avenue. 

Figure 3: Euclidian preferences in three dimensions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Quasi-Euclidian preference schemes 
Quasi-Euclidian preferences can be defined as a payoff scheme that induces the 
same equilibria as Euclidian payoff schemes, but which is easier to explain to 
subjects and does not require complicated calculations. In order to construct an 
experiment using quasi-Euclidian preferences, one needs first to find out what 
properties of Euclidian preferences influence the predictions. Usually many different 
preference schemes will have such properties. 

This is illustrated by two examples. In the first a quasi-Euclidian preference 
scheme is found for Shepsle’s (1979) theory about structure-induced equilibrium. In 
the second example a preference scheme is developed for a more complex model. 
This scheme is used in a test of the reliability of quasi-Euclidian preferences in the 
next section. 

Shepsle introduces the concept of structure induced equilibrium in his model 
for decision-making in committees. Such an equilibrium will exist if certain rules 
and practices have evolved to ensure that each issue is considered independently. 
Each member will prefer the projection of the ideal point on each dimension as the 
budget for the corresponding issue. For example, the indifference curves in Figure 4 
(a) show that D prefers 15 on the x-axis and 10 on the y-axis. On the x-axis issues, 
C, A, E, and B prefer 10, 25, 30, and 35 respectively. According to the median voter 
theorem, the median position (of A at 25) is enacted. The total budget will be at the 
intersection of medians, b*. 
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Figure 4: Example: Structure-induced equilibrium 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The relevant property of Euclidian preferences in this model is the locations of the 
projections of ideal points on the axes. Any other payoff scheme in which the same 
projections are the optimal choices is – if easier to present – consistent with the 
definition of quasi-Euclidian preferences. Here we consider city-block preferences 
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(Wendell & Thorson, 1974: 899-901), where distance is conceived of differently. 
Euclidian distance is the length of the shortest path between two points, while the 
city-block distance is the sum of distances in each dimension – just like the distance 
when you need to go around a block instead of through it. It has been argued and 
shown experimentally that this independent evaluation of each dimension in some 
cases is a more realistic description of human information processing (Attneave, 
1950: 526-527). 
 City-block preferences result in square indifference curves like those in 
Figure 4 (b), and they prove to meet the criteria for being quasi-Euclidian. The 
optimal choice for D is still 15 and 10, and the equilibrium is still (25; 25). While 

the Euclidian distance for D is 22 )10()15( yx −+− , the quasi-Euclidian city-block 

distance is simply yx −+− 1015 . The former is harder to calculate and probably 

more easily explained by using indifference curves. The latter is simply the sum of 
the differences from the goal in each area. The city-block preference scheme is 
equally simple in higher dimensions, while Euclidian preferences become very 
complex in three or higher dimensions.  

The second example is Ferejohn and Krehbiel’s (1987) two-issue model for the 
effect of spending limits. They compare the structure-induced equilibrium in 
Shepsle’s (1979) model with the equilibrium occurring when the politicians must 
first enact a fixed budget, which they shall then distribute between two sectors. They 
predict that a spending limit can increase or decrease the budget, depending on the 
configuration of preferences. The fixed budget, B = x + y, can be represented 
graphically by a line as in Figure 5. 

Figure 5: Quasi-Euclidian indifference curves 
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f(x, y) 

We are interested in examining which distribution the committee will enact. A 
reasonable prediction would be that the median projection of the ideal points of the 
committee members will be the equilibrium. It turns out that the relevant properties 
of Euclidian preferences are the locations of the projections of the ideal points on the 
axes and on the fixed budget line. 

In order to test the model, we could induce the two-dimensional Euclidian 
preferences represented by circles in Figure 5. The projection of the ideal point of A 
is 25 on the x-axis, 20 on the y-axis, and (15; 10) on the fixed budget line.  
 A quasi-Euclidian preference scheme with the same properties must have the 
same projections. The octagons in Figure 5 meet the criteria. The optimal choice for 
A on the fixed budget line is identical for quasi-Euclidian and Euclidian preferences, 
and so is the optimal choice for A on the x-axis and the y-axis (not shown). This can 
be confirmed by considering the equations of the indifference curves. The equation 
for the inner octagon is |25-x|+|20-y|+½| |25-x|-|20-y| | = 20, and the equation for the 

inner circle is 200)20()25( 22 =−+− yx . Since |25-15|+|20-10|+½| |25-15|-|20-10| | = 

20 and 200)1020()1525( 22 =−+− , (15; 10) is a point on both the circle and on 

the octagon. It is easy to see that the projections on the axes are also identical for the 
two preference schemes.  

In Figure 6 the payoffs for the quasi-Euclidian preference scheme (grey) are 
compared with the Euclidian counterparts (black). In both cases the reward equals 
(100 - the distance from the ideal point to the enacted budget). Formally, the grey 
graph represents the function f(x, y) = 100 - (|25-x|+|20-y|+½| |25-x|-|20-y| |), and the 

black represents f(x, y) = 22 )20()25(100 yx −+−− . Both are single-peaked and 

basically similar, except that payoffs for quasi-Euclidian preferences decrease more 
steeply. This does not affect the optimal behavior. 

Figure 6: Euclidian and quasi-Euclidian preferences in two dimensions 
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The quasi-Euclidian preference scheme is easily generalized to higher dimensions. 
In three dimensions the preference scheme would be |x0–x| + |y0–y| + |z0–z| + ½ 
(max. (|x0–x|, |y0–y|, |z0–z|) – min. (|x0-x|, |y0-y|, |z0-z|)). While this may seem compli-
cated, it is easy to explain to subjects. The first part of the equation is simply the 
sum of the distance from the ideal point to the budget for all issues, and the second 
part is the difference between the largest and the smallest deviation. Please refer to 
appendix A to see how this can be presented to subjects. These instructions have 
been used successfully in an experiment (Serritzlew, 2003). While the Euclidian 
preference scheme in three or higher dimensions is extremely difficult – if not 
impossible – to explain to subjects in experiments, the quasi-Euclidian preference 
schemes make such experiments possible.  

A test of the reliability of quasi-Euclidian preferences 
Quasi-Euclidian preferences should ideally yield the same results as Euclidian ones. 
Thus, the reliability can be tested by comparing the results of experiments with the 
two types of preferences. We know that Euclidian preferences perform well in two 
dimensions. Since Euclidian preferences in three dimensions are extremely difficult 
to explain to subjects, it would be begging the question to investigate whether quasi-
Euclidian preferences fare better in higher dimensions. Consequently, the two 
preference schemes must be compared in two-dimensional experiments. Below, I 
repeat the results of a traditional Euclidian experiment (Serritzlew, 2002), and 
compare them with the results of a similar quasi-Euclidian one. The experiments test 
Ferejohn and Krehbiel’s (1987) model for the effect of spending limit described 
above. In treatments 1 and 2, preferences are configured such that spending limits 
according to the model should lead to lower spending. In treatments 3 and 4, the 
effect should be the opposite. 

Subjects in the Euclidian experiments were recruited among university students 
from the natural sciences, political science, economics, and ethnography. The sub-
jects in the quasi-Euclidian experiments were political science students. The instruc-
tions, which are similar to the rules reproduced in appendices B and C, were read to 
the subjects, who were also asked to complete a test to check their ability to 
correctly evaluate the relative benefit of different alternatives. In the debriefing the 
subjects were told that the purpose of the experiment was to test the effect of 
spending limits. They were also given the opportunity to ask any questions they 
might have. 

The results in Table 1 are very similar for experiments with Euclidian and 
quasi-Euclidian preferences (and consistent with the models). In treatments 1 and 2 
the use of spending limits lead to lower spending, while a spending limit in treat-
ments 3 and 4 has expansive effects. The differences between results and predictions 
are small in all treatments for both preference schemes. Figure 7 shows the devia-
tions from the predicted values. In 5 of 8 cases quasi-Euclidian preferences are 
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closer to the predicted value. One remarkable exception is the large deviation in 
treatment 3. 

Table 1: Results from experiments with Euclidian and quasi-Euclidian preferences 

 Euclidian Quasi-Euclidian 

Treatment 1: 
Spending limit not used 

X: 49,72 [50] (2,92) 
Y: 61,67 [60] (3,75) 

X: 50,94 [50] (1,86) 
Y: 59,06 [60] (4,99) 

Treatment 2: 
Spending limit used 

X: 39,44 [40] (11,23) 
Y: 56,06 [55] (8,79) 

X: 39,53 [40] (2,67) 
Y: 53,44 [55] (2,65) 

Treatment 3: 
Spending limit not used 

X: 51,89 [50] (6,39) 
Y: 61,56 [60] (6,56) 

X: 50,00 [50] (2,67) 
Y: 65,63 [60] (10,16) 

Treatment 4: 
Spending limit used 

X: 54,44 [55] (12,36) 
Y: 68,33 [70] (9,01) 

X: 55,00 [55] (9,26) 
Y: 68,75 [70] (9,54) 

Note: Mean with predicted value in brackets and standard deviation in parentheses. N = 9 for each cell 
in the Euclidian column; N=8 for each cell in the quasi-Euclidian column. 

The standard deviations in Table 1 show that the results of the experiments with 
quasi-Euclidian preferences are in most cases more closely located around the mean. 
This indicates that quasi-Euclidian preferences are at least as reliable as Euclidian 
preferences. These results suggest that the quasi-Euclidian preference scheme is 
easier to understand, even in a two-dimensional setting, which was expected to be 
favorable to Euclidian preferences. 

Figure 7: Deviations from predicted value 
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Conclusion 
The Euclidian preference scheme is an important and commonly used tool in two-
dimensional spatial experiments but it is extremely difficult to explain to subjects 
when the experiment involves more than two dimensions. This is unfortunate since 
dimensionality is crucial for the existence of equilibria, and often an essential 
assumption in models. A quasi-Euclidian preference scheme has the same relevant 
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properties as its Euclidian counterpart, but is much easier to explain, and it can 
therefore facilitate experiments in three or higher dimensions. In addition, quasi-
Euclidian preference schemes are reliable. The Euclidian preference scheme has 
performed well in many experiments in two dimensions. The quasi-Euclidian 
preference scheme is equally – if not more – reliable even in this simple setting. 
Since quasi-Euclidian preference schemes retain their simplicity in higher dimen-
sions while the Euclidian scheme becomes far more complex, the former is the most 
promising avenue for much needed spatial experiments in three dimensions.  
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Appendix A: A quasi-Euclidian experiment in three dimensions 
The following rules for member A were used in Serritzlew (2003). The rules were 
identical for the five participants except for the preferences, which appear from 
Table 2. 

Table 2: Preferences in the quasi-Euclidian experiment in three dimensions 

 Rounds 1 and 2 Rounds 3 and 4 

 Area 1 Area 2 Area 3 Area 1 Area 2 Area 3 

A 70 10 40 60 30 25 

B 80 10 65 100 60 80 

C 20 50 75 10 70 60 

D 90 80 30 80 100 15 

E 60 100 55 50 120 40 

Rules 

You are about to participate in an experiment. The experiment is designed to help us 
understand various technical aspects of how committees and boards work. The rules 
are simple and they are explained below. If you follow the instructions and make 
sound decisions, you have good chances of winning DKK 2,000. 

You are going to participate in four rounds of negotiation in a five-member 
committee. All five are seated at the same table and are not allowed to leave it until 
negotiations are concluded. The purpose of the negotiations is to enact a budget. 
Your chances of winning the prize depend on how close the decision gets to the goal 
you are to work for. Lots are drawn for the prize and the closer the decision gets to 
your goal, the more lots you have in the drawing. The person who is closest on 
average thus has the best chance of winning DKK 2,000. 

The prize will be awarded to the person who wins the drawing of lots, which 
takes place after the experiment. In order to win you need lots, which you can earn 
in the course of the experiment. The closer you get to your goal, the more lots you 
get. The lots are allotted automatically. 

All participants have received an identical description of the experiment. The 
only difference between you and the other members of the committee is your goals. 
Your goals appear from the instructions you are given. Please beware that the goals 
will be changed in the course of the experiment. It is not registered how much or in 
what way you participate in the negotiations. The leader of the experiment will only 
make sure that all rules are followed. You are not allowed to agree to share the prize 
afterwards. 

The experiment is divided into four rounds, each round having special rules 
and goals. Decisions are made by simple majority in all rounds. When three or more 
of the five members agree on a decision, the decision can be formalized by means of 
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a decision card. The decision is final when a card indicating the decision signed by 
at least three participants is handed in to the leader of the experiment. There are no 
rules as to which budgets can be enacted. They can be large or small, with or 
without decimals. There is no upper limit to the budgets. 
 

YOU ARE NOT ALLOWED TO SHOW THESE PAGES TO THE OTHER PARTICIPANTS. 



 16 

Instructions and examples 

You are to work for a specific budget in three different areas. Your goals could be as 
follows: 
 
 
 
 
You are to work for a budget which is as close to the above as possible. That means: 
 
 
 
 
 
 
 
 
 
You should think about differences as well as distribution. It is alright to be a little 
above target in one area and a little below in another. Just make sure to be as close 
as possible. 
 
If you can choose between                                          and  
 
the first possibility would be the better for you when the goal is as above, as the 
budget is closer in all three areas. 
 
If you can choose between                                          and  
 
the latter possibility would be the better for you. In both cases the deviation from 
your goal is 30 million. However, in the first case the entire deviation is in area 1. In 
the second case the deviation is distributed evenly with 10 million in each of the 
three areas. Even though also in this case the budget is 30 million higher than your 
goal, the distribution corresponds fairly to what you are to work for. As you have to 
consider both the size and the distribution of the budget, the latter option is the better 
for you. 

On the next page you can see how the distance is calculated. 

Area 1 Area 2 Area 3 
60 m 30 m 85 m 

 

Area 1 Area 2 Area 3 
70 m 40 m 95 m 

 

Area 1 Area 2 Area 3 
80 m 20 m 75 m 

 

Area 1 Area 2 Area 3 
60 m 30 m 85 m 

 

1. The difference from your goal to the enacted budget should be as small 
as possible in all three areas. 

2. The deviations from your goals are to be fairly evenly distributed on the 
three areas. 

Area 1 Area 2 Area 3 
50 m 20 m 75 m 
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Instructions and examples 

Here you can see how the distance is calculated. This calculation will be used when 
lots are distributed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
You need not make the calculation during negotiations. It just shows why you must 
ensure that the deviation in all three areas is as small as possible and that the 
distribution corresponds roughly to the distribution in your goal. 

 

Calculating the distance of a budget from a goal: 

•  Find the difference from your goal to what is enacted in all three areas 

•  Calculate penalty points for skew distribution 

First, find out how far your goal is from the enacted budget.  

 

   Deviation in sector 1 

+ Deviation in sector 2 

+ Deviation in sector 3 

=        Total deviation 
 

The deviation between                                                and 

is calculated as follows: 

   20 

+ 40 

+ 25 

=  85 

Next the penalty points are calculated. They are large if the deviation in one sector 
exceeds the deviation in another sector. 

The penalty points equal half the largest deviation minus the smallest deviation. In 
the example the largest deviation is 40 and the smallest 20. The difference is 40 – 20 
= 20. Half of 20 is 10.  

The total distance is 85 + 10 = 95. 

Area 1 Area 2 Area 3 
50 m 20 m 75 m 

 

Area 1 Area 2 Area 3 
30 m 60 m 100 m 
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Instructions and examples 

Quick exercise 

Please go through the following example before the experiment starts. If in doubt 
about anything, please ask the leader of the experiment. The example only serves 
illustrative purposes. There is no negotiation and your replies in the example will not 
influence your chance of winning the DKK 2,000. 

Try to get as close as possible to a budget of 
 
 
 
Remember that it does not matter if the budget ends up being a little above or a little 
below. What is decisive is how far the enacted budget is from your goal. 
 
You can now choose between                                          or 
 
 
Which of the two possibilities are closer to your goal? 

 
Write the answer here: ________ 
 
The correct answer is written at the bottom of the page. Do not look at it until you 
have attempted to answer. If you have the correct answer, you may start if you have 
no further questions. If you have the wrong answer, please ask the leader of the 
experiment. When everybody is ready, you can begin with round 1 on the next page. 
 
Answer: Area 1: 70 m, Area 2: 50 m, Area 3: 65 m. 

End of example 

Round 1.       Instructions for member A 

You are not allowed to show this sheet to the other participants! 
In the first round your goal is: 

 
 
 
Thus, you should aim at a budget on 70 million in area 1, 10 million in area 2, and 
40 million in area 3. The closer the decision is to your goal, the better your chances 
of winning DKK 2,000. 
 

Area 1 Area 2 Area 3 
80 m 45 m 60 m 

 

Area 1 Area 2 Area 3 
100 m 20 m 75 m 

 

Area 1 Area 2 Area 3 
70 m 50 m 65 m 

 

Area 1 Area 2 Area 3 
70 m 10 m 40 m 
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Description of rules 

The budget is negotiated in three phases. In phase A the budget for area 1 is to be 
enacted. In phase B the budget for area 2 is to be enacted. In phase C the budget for 
area 3 is to be enacted.  

Phase A: Negotiations are only for the budget for area 1. No binding 
agreements for area 2 or 3 can be made. You are not allowed to mention how you 
are going to vote or negotiate in these phases. All members are entitled to raise any 
proposal. Decimals are allowed. 

The budget for area 1 is enacted when at least three members have voted for it 
and signed the decision card. Remember to indicate which budget has been enacted. 
When the card is signed, all negotiation ceases and the decision cannot be changed. 

Phase B: Negotiations are only for the budget for area 2. All members are 
entitled to raise any proposal. 

The budget for area 2 is enacted when at least three members have voted for it 
and signed the decision card. Remember to indicate which budget has been enacted. 
When the card is signed, all negotiation ceases and the decision cannot be changed.  

Phase C: Negotiations are only for the budget for area 3. All members are 
entitled to raise any proposal. 

The budget for area 3 is enacted when at least three members have voted for it 
and signed the decision card. When the card is signed, all negotiation ceases and the 
decision cannot be changed. Remember to indicate which budget has been enacted. 
The card is to be handed over to the leader of the experiment. 

Round 2.        Instructions for member A 

You are not allowed to show this sheet to the other participants! 
 
In this round your goal is the same as in round 1. Again you are to work for the 
following budget: 
 
 
The closer the decision is to your goal, the better your chances of winning 
DKK 2,000. Other participants may have been given new goals. 

Description of rules: 

The budget is negotiated in two phases. In phase A a spending limit is to be enacted. 
In phase B the entire spending limit is to be distributed on the three areas. Thus, 
what is enacted in phase A determines which budgets can be enacted in phase B. 
However, the budget is enacted in phase B and only the budget affects the 
distribution of lots. 

The spending limit determines the size of expenses. If the spending limit is 60, 
the appropriation for areas 1, 2, and 3 as a whole must be exactly 60. The spending 

Area 1 Area 2 Area 3 
70 m 10 m 40 
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limit does not decide the distribution. As an example, the 60 million can be 
distributed as follows: 

 
•  20 million for each of the three areas 
•  0 for area 1, 30 million for area 2, and 30 million for area 3 
•  45 million for area 1 and 10 million for area 2, and 5 million for area 3 

 
This means that all distributions that are consistent with the spending limit, which in 
this case is 60 million, are OK. 

Phase A: Negotiations are only about the spending limit. No binding agree-
ments can be made on how to distribute the spending limit afterwards. All members 
are entitled to raise any proposal concerning the size of the spending limit. 

A spending limit has been enacted when at least three members have voted for 
it and signed the decision card. Remember to indicate which spending limit has been 
enacted. 

Phase B: Phase B begins when the spending limit has been enacted. Now is the 
time to negotiate for the distribution of the spending limit. The entire spending limit 
must be spent and no more than the spending limit can be spent. Any proposal for 
which the sum of the appropriations for the two areas does not correspond to the 
spending limit is thus invalid and cannot be enacted. All members are entitled to 
raise any proposal. 

Once a card has been signed by at least three members and has been handed 
over to the leader of the experiment, all negotiation ceases and the decision cannot 
be changed. The card cannot be signed until all boxes (one for each area) on the 
decision card have been filled out. The leader of the experiment can only accept the 
decision if the entire spending limit has been spent. If not, you will be asked to make 
another decision. 

Round 3.        Instructions for member A 

You are not allowed to show this sheet to the other participants! 
 
Please note that your goals are different in the third round. You are now to work for 
the following budget: 
 
 
 
Thus, you should aim at a budget on 60 million in area 1, 30 million in area 2, and 
25 million in area 3. The closer the decision is to your goal, the better your chances 
of winning DKK 2,000. Other participants may have been given new goals as well. 

The rules are the same as in round 1. In phase A negotiations are for area 1, in 
phase B for area 2, and in phase C for area 3. Remember that agreements cannot be 

Area 1 Area 2 Area 3 
60 m 30 m 25 m 
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made for area 2 and 3 while negotiating for area 1. If in doubt, you can go back and 
reread the rules. 

Round 4.        Instructions for member A 

You are not allowed to show this sheet to the other participants! 
 
In round 4, as in round 3, you are to work for the following budget: 
 
 
The closer the decision is to your goal, the better your chances of winning 
DKK 2,000. Other participants may have been given new goals. 

The rules are the same as in round 2. In phase A a spending limit is enacted, 
and in phase B the spending limit is distributed on the three areas. Remember to use 
the entire spending limit and that agreements cannot be made on the distribution of 
the spending limit while negotiating for the size of the spending limit. If in doubt, 
you can go back and reread the rules. 

Area 1 Area 2 Area 3 
60 m 30 m 25 m 
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Appendix B: A quasi-Euclidian experiment in two dimensions 
The following rules for member A were used to induce quasi-Euclidian preferences 
in the experiment reported in Table 1. The rules were identical for the five 
participants except for the preferences, which appear from Table 3. 

Table 3: Preferences in the quasi-Euclidian experiment in two dimensions 

 Rounds 1 and 2 Rounds 3 and 4 

 Area 1 Area 2 Area 1 Area 2 

A 70 10 50 40 

B 80 10 70 55 

C 20 50 25 60 

D 90 80 60 75 

E 60 100 45 85 

Rules 

You are about to participate in an experiment. The experiment is designed to help us 
understand various technical aspects of how committees and boards work. The rules 
are simple and they are explained below. If you follow the instructions and make 
sound decisions, you have good chances of winning DKK 2,000. 

You are going to participate in four rounds of negotiation in a five-member 
committee. All five are seated at the same table and are not allowed to leave it until 
negotiations are concluded. The purpose of the negotiations is to enact a budget. 
Your chances of winning the prize depend on how close the decision is to the goal 
you are to work for. Lots are drawn for the prize and the closer the decision gets to 
your goal, the more lots you have in the drawing. The person who is closest on 
average thus has the best chance of winning DKK 2,000. 

The prize will be awarded to the person who wins the drawing of lots, which 
takes place after the experiment. In order to win you need lots, which you can earn 
in the course of the experiment. The closer you get to your goal, the more lots you 
get. The lots are allotted automatically. 

All participants have received identical descriptions of the experiment. The 
only difference between you and the other members of the committee is your goals. 
Your goals appear from the instructions you are given. Please beware that the goals 
will be changed in the course of the experiment. It is not important how much or in 
what way you participate in the negotiations. The leader of the experiment will only 
make sure that all rules are followed. You are not allowed to agree to share the prize 
afterwards. 

The experiment is divided into four rounds, each round having special rules 
and goals. Decisions are made by simple majority in all rounds. When three or more 
of the five members agree on a decision, the decision can be formalized by means of 
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a decision card. The decision is final when a card indicating the decision is handed 
in to the leader of the experiment provided with at least three signatures. There are 
no rules as to which budgets can be enacted. They can be large or small, with or 
without decimals. There is no upper limit to the budgets. 
 

YOU ARE NOT ALLOWED TO SHOW THESE PAGES TO THE OTHER PARTICIPANTS.
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Instructions and examples 

You are to work for a specific budget in two areas. Your goals could be as follows: 
 
 
 
You are to work for a budget which is as close to the above as possible. That means: 
 
 
 
 
 
 
 
 
You should think about differences as well as distribution. It is alright to be a little 
above target in one area and a little below in another. Just make sure to be as close 
as possible. 

If you can choose between                                 and  
 
the first possibility would be the better for you (when the goal is as above), as the 
budget is closer in both areas. 

 
If you can choose between                                 and  

 
the latter possibility would be the better for you. In both cases the deviation from 
your goal is 20 million. However, in the first case the entire deviation is in area 1. In 
the second case the deviation is distributed evenly with 10 million in each of the two 
areas. Even though in this case the budget is 20 million higher than your goal, the 
distribution corresponds fairly to what you are to work for. As you have to consider 
both the size and the distribution of the budget, the latter option is the better for you. 

On the next page you can see how the distance is calculated. 

Area 1 Area 2 
60 m 30 m 

 

Area 1 Area 2 
70 m 40 m 

 

Area 1 Area 2 
70 m 20 m 

 

Area 1 Area 2 
60 m 30 m 

 

1. The difference from your goal to the enacted budget should be as small 
as possible in all three areas. 

2. The deviations from your goals are to be fairly evenly distributed on the 
two areas. 

Area 1 Area 2 
50 m 20 m 
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Instructions and examples 

Here you can see how the distance is calculated. This calculation will be used when 
lots are distributed for the drawing of lots.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
You need not make the calculation during negotiations. It just shows why you must 
ensure that the deviation in both areas is as small as possible and that the distribution 
corresponds roughly to the distribution in your goal. 

Calculating the distance of a budget from a goal: 

 

 Find the difference from your goal to what is enacted in all three areas 

 Calculate penalty points for skew distribution 

 

First, find out how far your goal is from the enacted budget.  

 

   Deviation in sector 1 

+ Deviation in sector 2 

=        Total deviation 

The deviation between                                   and 

is calculated as follows: 

   20 

+ 40 

=  60 

Next the penalty points are calculated. They are large if the deviation in one sector exceeds 
the deviation in another sector. 

The penalty points equal half the first deviation minus the second deviation. In the example 
the first deviation is 40 and the second 20. The difference is 40 – 20 = 20. Half of 20 is 10.  

The total distance is 60 + 10 = 70. 

Area 1 Area 2 
50 m 20 m 

 

Area 1 Area 2 
30 m 60 m 
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Instructions and examples 

Quick exercise 

Please go through the following example before the experiment starts. If in doubt 
about anything, please ask the leader of the experiment. The example only serves 
illustrative purposes. There is no negotiation and your replies in the example will not 
influence your chance of winning the DKK 2,000. 

Try to get as close as possible to a budget of 
 
 
 
Remember that it does not matter if the budget ends up being a little above or a little 
below. What is decisive is how far the enacted budget is from your goal. 
 
You can now choose between                                or 
 
Which of the two possibilities is closer to your goal? 
 
Write the answer here: ________ 
 
The correct answer is written at below. Do not look at it until you have attempted to 
answer. If you have the correct answer, you may start if you have no further 
questions. If you have the wrong answer, please ask the leader of the experiment. 
When everybody is ready, you can begin with round 1 on the next page. 
 
Answer: Area 1: 70 m, Area 2: 50 m. 

End of example. 

Round 1.        Instructions for member A 

You are not allowed to show this sheet to the other participants! 
 
In the first round your goal is: 
 
 
 
Thus, you should aim at a budget on 70 million in area 1 and 10 million in area 2. 
The closer the decision is to your goal, the better your chances of winning 
DKK 2,000. 
 

Area 1 Area 2 
80 m 45 m 

 

Area 1 Area 2 
100 m 20 m 

 

Area 1 Area 2 
70 m 50 m 

 

Area 1 Area 2 
70 m 10 m 
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Description of rules: 

The budget is negotiated in two phases. In phase A the budget for area 1 is to be 
enacted. In phase B the budget for area 2 is to be enacted.  

Phase A: Negotiations are only for the budget for area 1. No binding 
agreements for area 2 can be made. You are not allowed to mention how you are 
going to vote or negotiate in phase B. All members are entitled to raise any proposal. 
Decimals are allowed. 

The budget for area 1 is enacted when at least three members have voted for it 
and signed the decision card. Remember to indicate which budget has been enacted. 
When the card is signed, all negotiation ceases and the decision cannot be changed. 

Phase B: Negotiations are only for the budget for area 2. All members are 
entitled to raise any proposal. 

The budget for area 2 is enacted when at least three members have voted for it 
and signed the decision card. Remember to indicate which budget has been enacted. 
When the card is signed, all negotiation ceases and the decision cannot be changed. 
The card is to be handed over to the leader of the experiment. 

Round 2.        Instructions for member A 

You are not allowed to show this sheet to the other participants! 
 
In this round your goal is the same as in round 1. Again you are to work for the 
following budget: 
 
 
 
The closer the decision is to your goal, the better your chances of winning 
DKK 2,000. Other participants may have been given new goals. 

Description of rules: 

The budget is negotiated in two phases. In phase A a spending limit is to be enacted. 
In phase B the entire spending limit is to be distributed on the two areas. Thus, what 
is enacted in phase A determines which budgets can be enacted in phase B. 
However, the budget is enacted in phase B and only the budget affects the 
distribution of lots. 

The spending limit determines the size of expenses. If the spending limit is 60, 
the appropriation for the two areas must be exactly 60. The spending limit does not 
decide the distribution. As an example, the 60 million can be distributed as follows: 

 
•  30 million for both areas 
•  0 for area 1, 60 million for area 2 
•  45 million for area 1 and 15 million for area 2 

Area 1 Area 2 
70 m 10 m 
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This means that all distributions that are consistent with the spending limit, which in 
this case is 60 million, are OK. 

Phase A: Negotiations are only about the spending limit. No binding 
agreements can be made on how to distribute the spending limit afterwards. All 
members are entitled to raise any proposal concerning the size of the spending limit. 

A spending limit has been enacted when at least three members have voted for 
it and signed the decision card. Remember to indicate which spending limit has been 
enacted. 

Phase B: Phase B begins when the spending limit has been enacted. Now is the 
time to negotiate for the distribution of the spending limit. The entire spending limit 
must be spent and no more than the spending limit can be spent. Any proposal for 
which the sum of the appropriations for the two areas does not correspond to the 
spending limit is thus invalid and cannot be enacted. All members are entitled to 
raise any proposal. 

Once a card has been signed by at least three members and has been handed 
over to the leader of the experiment, all negotiation ceases and the decision cannot 
be changed. The card cannot be signed until both boxes (one for each area) on the 
decision card have been filled out. The leader of the experiment can only accept the 
decision if the entire spending limit has been spent. If not, you will be asked to make 
another decision. 
 

Round 3.        Instructions for member A 

You are not allowed to show this sheet to the other participants! 
 
Please note that your goals are different in the third round. You are now to work for 
the following budget: 
 
 
Thus, you should aim at a budget on 50 million in area 1 and 40 million in area 2. 
The closer the decision is to your goal, the better your chances of winning 
DKK 2,000. Other participants may have been given new goals as well. 

The rules are the same as in round 1. In phase A negotiations are for area 1 and 
in phase B for area 2. Remember that agreements cannot be made for area 2 while 
negotiating for area 1. If in doubt, you can go back and reread the rules. 
 

Round 4.        Instructions for member A 

You are not allowed to show this sheet to the other participants! 
 

In round 4, as in round 3, you are to work for the following budget: 
 

Area 1 Area 2 
50 m 40 m 

 

Area 1 Area 2 
50 m 40 m 
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The closer the decision is to your goal, the better your chances of winning 
DKK 2,000. Other participants may have been given new goals. 

The rules are the same as in round 2. In phase A a spending limit is enacted, 
and in phase B the spending limit is distributed on the two areas. Remember to use 
the entire spending limit and that agreements cannot be made on the distribution of 
the spending limit while negotiating for the size of the spending limit. If in doubt, 
you can go back and reread the rules. 



 30 

Appendix C: An Euclidian experiment in two dimensions 
The following rules for member A were used to induce Euclidian preferences in the 
experiment reported in Table 1. The results of this study were presented in 
Serritzlew (2002). The rules were identical for the five participants except for the 
preferences, which appear from Table 4. 

Table 4: Preferences in the Euclidian experiment in two dimensions 

 Rounds 1 and 2 Rounds 3 and 4 

 Area 1 Area 2 Area 1 Area 2 

A 70 10 50 40 

B 80 10 70 55 

C 20 50 25 60 

D 90 80 60 75 

E 60 100 45 85 

Rules 

You are about to participate in an experiment. The experiment is designed to help us 
understand various technical aspects of how committees and boards work. The rules 
are simple and they are explained below. If you follow the instructions and make 
sound decisions, you have good chances of winning DKK 1,000. 

You are going to participate in four rounds of negotiation in a five-member 
committee. All five are seated at the same table and are not allowed to leave it until 
negotiations are concluded. The purpose of the negotiations is to enact a budget. 
Your chances of winning the prize depend on how close the decision is to the goal 
you are to work for. Lots are drawn for the prize and the closer the decision gets to 
your goal, the more lots you have in the drawing. The person who is closest on 
average thus has the best chance of winning DKK 1,000. 

All participants have received identical descriptions of the experiment. The 
only difference between you and the other members is your goals. Your goals are 
listed in these instructions. Note that the goals will be changed in the course of the 
experiment. You may choose to disclose your goal during negotiations, but you are 
not allowed to show your instructions to prove that you are telling the truth. In other 
words, you do not have to tell the truth. We do not register how much or in what 
way you participate in the negotiations. The leader of the experiment only makes 
sure that all rules are followed. You are not allowed to discuss activities after the 
experiment or to agree to share the prize afterwards. 

The experiment is divided into four rounds, each round with special rules and 
goals. Decisions are made by simple majority. When three or more of the five 
members agree on a decision, it can be formalized by means of a decision card. The 
decision is final when a decision card signed by at least three participants is handed 
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to the leader of the experiment. There are no rules as to which budgets can be 
enacted. They can be large or small, with or without decimals. There is no upper 
limit to the budgets. 
 

REMEMBER THAT YOU ARE NOT ALLOWED TO SHOW THESE PAGES TO THE 
OTHER PARTICIPANTS. YOU MAY SAY WHAT YOU LIKE ABOUT YOUR GOAL, BUT 
YOU ARE NOT ALLOWED TO DOCUMENT YOUR GOALS BY SHOWING THE 
INSTRUCTIONS 

 

Example.        Instruction for member A 

You are a member of a five-person committee. During the experiment the committee 
is to enact four different budgets. You are to work for a specific goal. This goal is a 
specific budget. The closer the decisions get to your goal, the better your chances of 
winning. If you do well, you have good chances of winning a prize of DKR 1,000. If 
the decisions end up far from your goals, your chances diminish accordingly. 

The prize will be awarded to the person who wins the drawing of lots, which 
takes place after the experiment. You need lots to win and you acquire them in the 
course of the experiment. The closer you get to your goal, the more lots you get. The 
lots are distributed automatically in the following way: 

 
The member whose goal is closest to the decision gets 40 lots. 
The member whose goal is second closest to the decision gets 30 lots. 
The member whose goal is third closest to the decision gets 20 lots. 
The member whose goal is fourth closest to the decision gets 10 lots. 
The member whose goal is furthest away from the decision gets 0 lots. 
 
In other words: The closer you get to your goal, the more lots you will earn. 

Please go through the example below before we begin. If you have any questions 
you can ask the leader of the experiment. The example only serves to illustrate the 
procedure followed in the experiment. There are no negotiations, and yours answers 
in the example do not affect your chances of winning the DKK 1,000.  

You are a member of a five-person committee. You are to enact a budget for 
two areas. Each committee member wants different budgets, and you are to work for 
a budget which is as close as possible to 50 m in area 1 and 60 m in area 2. We can 
also write this as (50; 60), where the first number is the budget for area 1 and the 
second for area 2. The two areas are equally important. 

It is not important whether the budget ends up a little above or below (50; 60); 
what is decisive is how far the enacted budget is from the goal you are to work for. 

Imagine that you can choose between a budget on (50; 90), that is, 50 m for 
area 1 and 90 m for area 2, or (60; 70). In this case (60; 70) will be best for you. The 
reason is that this budget is closer to your goal. The figure illustrates the example.  



 32 

0

10

20

30

40

50

60

70

80

90

100

0 10 20 30 40 50 60 70 80 90 100

 
 
The budget on (60; 70) is closer to your goal, which is marked by     . The fat circle 
shows all budgets that are as close to your goal as (60; 70). Any budget inside the 
circle will hence be better for you than (60; 70), and any budget outside will be 
worse. You can use the following rule-of-thumb: if you see the figure as a target you 
should aim for a result lying as closely as possible to the centre. 

Quick exercise:  

Your goal is (60; 70) and you can choose either a budget on (20; 20) or (30; 40). 
Which option do you prefer? 

Write the answer here:________ 

The correct answer is found below, but do not look before you have tried to answer. 
If your answer is correct you may begin if you have no further questions. If your 
answer is wrong, please ask the leader of the experiment. When everybody is ready 
you may begin with round 1 on the next page. 
 
Answer: (30; 40) 

End of example

(50; 60) 

(50; 90) 

(60; 70) 
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Round 1.        Instructions for member A 

You are not allowed to show this sheet to the other participants! 
 
In the first round your goal is a budget on 70 m for area 1 and 10 m for area 2. Your 
goal is thus a budget on (70; 10). The closer the decision gets to your goal the better 
your chances of winning the DKR 1,000. When you wish to compare alternatives it 
may be helpful to refer to the figure above.  

Description of Rules: 

The budget is negotiated in two phases. In the first phase the budget for area 1 is to 
be enacted. In the second phase the budget for area 2 is to be enacted.  

Phase 1: Negotiations are for the budget in area 1 only. No binding agreements 
for area 2 can be made. You are not allowed to mention how you are going to vote 
or negotiate in the second phase. The budget for area 1 has been enacted when a 
decision card signed by at least three members is turned in to the leader of the 
experiment, indicating that they vote for a given budget. Remember to specify which 
budget has been adopted. 

All members are entitled to raise any proposal and the proposals need not be 
stated in whole numbers. When a card has been signed and handed in, all negotiation 
ceases and the decision cannot be changed. 

Phase 2: Phase 2 begins when the first decision card has been handed in. 
Negotiations are now only for the budget for area 2. The budget for area 2 has been 
enacted when at least three members have signed a decision card, indicating that 
they vote for a given budget. Remember to specify which budget has been enacted. 

All members are entitled to raise any proposal. Once the card is signed by at 
least three members, all negotiation ceases and the decision cannot be changed. 
 

Round 2.        Instruction for member A 

You are not allowed to show this sheet to the other participants! 
 
In this round your goal is the same as in round 1. Again you are to work for a budget 
on (70; 10). The closer the decision is to your goal, the better your chances of 
winning DKK 1,000. Other participants may have been given new goals. When you 
wish to compare alternatives it may be helpful to refer to the figure above.  

Description of rules: 

The budget is negotiated in two phases. In the first phase a spending limit is to be 
enacted. In the second phase the entire spending limit is to be divided between the 
two areas. Thus, what is enacted in phase 1 determines which budgets can be 
enacted in phase 2, but please note that the budget itself is decided upon in phase 2, 
and that it is the budget that determines the distribution of lots.  
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The spending limit determines the size of the expenses. If the spending limit is 
20, the sum of appropriations for area 1 and 2 must equal exactly 20. The spending 
limit does not decide the division, however. The 20 million may, for instance, be 
divided as follows: 
 

•  10 million for both areas 
•  0 for area 1 and 20 million for area 2 
•  15 million for area 1 and 5 million for area 2 

 
All distributions that are consistent with the spending limit, in this case 20 million, 
are OK. 

Phase 1: Negotiations are only about the spending limit. No binding agreements 
can be made on how the spending limit is to be distributed. You cannot mention how 
you want the spending limit to be distributed in the second phase. A spending limit 
has been enacted when a decision card signed by at least three members has been 
handed in. Remember to indicate which spending limit has been enacted. 

All members are entitled to make any proposal concerning the size of the 
spending limit. A spending limit has been enacted when a decision card signed by at 
least three members is handed to the leader of the experiment, indicating that they 
vote for a given limit. Please write the limit on the card. 

Phase 2: Phase 2 begins when a decision card indicating the spending limit has 
been handed in. Now is the time to negotiate the distribution of the spending limit. 
The entire spending limit must be spent and no more than the spending limit can be 
spent; any proposal in which the sum of the appropriations for the two areas does 
not correspond to the entire spending limit is thus invalid and cannot be enacted.  

All members are entitled to make any proposal. When a card has been signed 
all negotiation ceases and the decision cannot be changed. The leader of the 
experiment can only accept the decision if the entire spending limit has been used. If 
not, you will be asked to make another decision. 

Round 3.        Instruction for member A 

You are not allowed to show this sheet to the other participants! 
 
Please note that your goals are different in the third round. You are now to work for 
a budget on 50 m for area 1 and 40 m for area 2. Your goal is thus a budget on (50; 
40). The closer the decision is to your goal, the better your chances of winning 
DKK 1,000. When you wish to evaluate alternatives it may be helpful to refer to the 
figure above. Other participants may also have been given new goals.  

The rules are the same as in round 1. In the first phase negotiations are for area 
1, and in the second phase for area 2. Remember that agreements cannot be made for 
area 2 while negotiating for area 1. If in doubt, you can go back and reread the rules. 
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Round 4.        Instruction for member A 

You are not allowed to show this sheet to the other participants! 
 
In round 4, as in round 3, your goal is (50; 40). The closer the decision is to your 
goal, the better your chances of winning DKK 1,000. When you wish to evaluate 
alternatives it may be helpful to refer to the figure above. Other participants may 
have been given new goals. 

The rules are the same as in round 2. A spending limit is enacted in the first 
phase, and in the second phase the spending limit is distributed on the two areas. 
Remember to use the entire spending limit and that agreements cannot be made 
concerning the distribution of the spending limit while negotiating for the size of the 
spending limit. If in doubt, you can go back and reread the rules. 


