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Abstract 
 

Motivated by the prevailing discourse around the need for policy reform to the way Australia 

policymakers reallocate revenue collected federally from the GST to the states and territories, this 

paper seeks to explore the effects different mechanisms for transferring and redistributing fiscal 

revenue across regions and groups of differently endowed participants have on the net redistribution. 

By utilising the theoretical predictions of Persson and Tabellini (1996) we design an experiment 

testing the relative redistributive outcomes of two fiscal transfer mechanisms, two-way bargaining and 

group-wide voting and taxation. The results and observations from within and between these two 

treatments suggest that there is minimal difference between either policy architecture; with the 

balance of evidence actually in favour of the opposite of the theory’s predictions, the bargaining 

process between participants leads to a more equitable redistribution than its voting-based counterpart. 

Furthermore, it’s observed that the bargaining treatment leads to observations extremely consistent 

with the authors’ predictions whereas in the voting treatment, participants operate according to 

various norms and principles in their decision-making behaviour. 
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Chapter 1 – Introduction 

This research paper studies how different political-economic structures can influence decision-

making in bilateral and group settings. Particularly, it will examine how in transfers of federally 

collected revenue, different policy architectures, known herein as fiscal constitutions, can influence 

the amount transferred, to whom it is transferred and its overall efficiency. A fiscal constitution is 

defined as an allocation of fiscal instruments across different levels of governments along with a 

procedure for the collective choice of these instruments (Weingast, 1993). 

For some time now in Australia, and in other federations around the world (such as the 

European Union and Canada), there’s been much debate over the optimal policy design for 

transfers from the federal government to its state counterparts, that invariably experience differing 

levels of economic activity. As others have suggested, the existing situation in Australia, where 

financial relationships between states and the federal government are becoming increasingly 

acrimonious and dysfunctional, is in need of policy reform (Eccleston, Warren and Woolley, 2013). 

Currently in Australia, revenue generated from the Goods and Service Tax (approximately $48.25 

billion in 2012-13) is collected by the federal government and subsequently redistributed by the 

Commonwealth Grants Commission to the states and territories (Commonwealth Grants 

Commission, 2013). This process is designed to achieve horizontal fiscal equalisation by which the 

inequalities in the fiscal capacities of the states and territories arising from the differences in their 

natural endowments are addressed in full such that each has the capacity to provide a similar 

quantity of services and associated infrastructure at the same standard (McLean, 2004). 

Theoretical studies into federal fiscal constitutions and their influence over 

intergovernmental transfers have suggested that non-cooperative decision-making between two 

states in terms of their fiscal policy fails to internalise all economic externalities (Plasmans et al. 

2006). Furthermore, research by Casealla (1992) into the provision of public goods in two regions 

populated by heterogeneous individuals suggests that individual voters will act in their own 

interests and the provision of the public good is dictated by the voters’ differentiated incomes. The 

most comprehensive analysis of federal fiscal constitutions and their influence over 

intergovernmental transfers belongs to Persson and Tabellini (1996) and their research forms the 

base of this paper’s experimental investigation. 
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Ultimately though, such research into fiscal policy and transfers between sub-national 

governments has rarely entered into the domain of experimental economics.
1
 Consequently, this 

paper is motivated by the desire to design an experiment that investigates the influence varied fiscal 

constitutions have on the degree to which intergovernmental transfers occur. At its heart, we are 

seeking to understand if there exists more optimal policy architecture to the prevailing system in 

Australia. 

In our experiment, individuals participated in two treatments in groups of varied size. In the 

first treatment (ITB), individuals were randomly paired as if they were two representatives of 

differently endowed regional economies and invited to engage in a bargaining game of 

intergovernmental transfers. In the second treatment (SIV), individuals were randomly assigned 

into groups of ten to twelve with varied endowment levels and invited to make a collective choice, 

by voting, to determine the common rate of taxation to be applied on all individuals and then 

pooled into what Persson and Tabellini (1996) term as a federal social insurance scheme. This 

scheme then redistributes accumulated revenue across participants. Decisions in both treatments 

were made individually but with access to full information concerning either their partner’s 

endowment or the average endowment of the participating groups, depending on the treatment. 

The treatments were explicitly designed to test for the predicted theoretical outcomes of 

Persson and Tabellini’s paper (1996) which were that under a system of intergovernmental 

transfers, chosen by bargaining, there’d be insufficient redistribution of revenue whereas under a 

federal social insurance scheme, chosen by voting, there’d be an excessive, and thus inefficient, 

redistribution of revenue. Motivating these conclusions, the authors suggest participants in the first 

treatment act according to Nash bargaining theory and in the second treatment; behaviour is 

conditional on their randomised draw. 

Payoffs under each treatment were differently structured to allow for observation of within-

treatment effects. Firstly, under the ITB treatment, payoffs were directly related to the transfer 

between individuals with a threat-point of a penalty of half their round’s allocation for failure to 

reach an agreement. Secondly, under the SIV treatment, there was no explicit threat-point, rather 

the presence of a public account in which all tax generated from individuals’ endowments would be 

multiplied by a factor of 125% and then redistributed. 

                                                             
1
 Certain recent works have begun to address this absence such as the research of Bernasconi and Kirchkamp 

(2001), Sutter (2002) and Baskaran (2012) yet minimal efforts have been conducted into experimental 

analysis of intergovernmental transfers of the kind considered in this paper. 
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A number of key observations were elicited from our experiment, which can be used to 

analyse the empirical validity of Persson and Tabellini’s (1996) work. Comparing the two 

treatments, the net redistribution between participants’ was almost identical; in the ITB treatment, 

the average reduction in between-subject inequality was 33.48% of the initial disparity whereas in 

the SIV treatment, the average reduction in between-subject inequality was 35.63% of the initial 

disparity. Whilst the net redistribution is slightly higher for the SIV treatment, it’s this policy 

mechanism that leads to a far wider dispersion in outcomes than the ITB counterpart. With 

respective standard deviations of 43.72 and 11.47, one is predisposed to concluding that the more 

consistently equitable transfer is actually the simple intergovernmental transfer process, in stark 

relief to the theoretical predictions. Further analysis of the mechanisms behind transfers in each 

treatment lends surprising conclusions, continued in the favour of the ITB treatment being the more 

theoretically robust. It was observed that in this treatment, participants strongly followed the 

authors’ predictions of Nash bargaining behaviour. Conversely, in the SIV treatment, there was far 

greater dispersion between participants’ optimal voting strategies and their observed behaviour. 

Whilst some evidence of coalition-building between SNGs was observed in the SIV treatment, 

there was a fairly wide dispersion in observed voting behaviour of participants at each SNG. 

We concluded that the experimental design was insufficient in explaining all predicted 

between-treatment and within-treatment effects. Whilst most of these limitations are resultant from 

the implicit challenges with designing macroeconomic experiments (namely demonstrating 

external validity and abstractions of the real-world in the design process), we conclude that there 

are areas for future research to determine the influence of these limitations on our observed results. 

Whilst this includes evaluating the decision-making processes of more experienced subjects in the 

treatments, we suggest that future research further investigate what role our proposed limitations 

have on the participants’ strategic interactions; the choice of the outside option in the ITB treatment 

and the choice of the multiplication factor in the SIV treatment. 

The remainder of the paper is organised as follows. Chapter 2 describes the key findings of 

existing literature on fiscal policy transfers and the theory behind the respective treatments. Chapter 

3 describes the experimental design and the formal procedures in detail. Chapter 4 discusses our 

predicted results based on existing literature, primarily Persson and Tabellini’s (1996) foundation 

piece. Chapters 5 and 6 discuss the key findings from the experiment and raises limitations in the 

experimental design. Chapter 7 concludes the paper. 
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Chapter 2 – Literature Review 

2.1 – The Australian GST Blame Game 

There exists significant concern that Australia’s current policy framework to redistribute revenue 

collected by the federal government from the Goods and Services Tax (GST) amongst the states 

and territories is structurally problematic. Such problems have been exacerbated by the Resources 

Boom, creating heightened divisions between the different levels of government and further 

barriers to reforming the system’s inefficiencies (Eccleston, Warren and Woolley, 2013). 

Additionally, whilst Blöchliger and Charbit’s (2008) analysis suggests Australia’s system of fiscal 

equalisation is broadly consistent with its international counterparts (namely Germany and 

Canada); there exists many criticisms on political and technical grounds. These include the lack of 

reform to state-based taxes since they are redistributed away to the other States, potentially creating 

perverse disincentives for policy action, the poor contemporaneity of the Commonwealth Grants 

Commission (CGC) in its policy advice to the Commonwealth and an overall lack of transparency 

and consistency in the application of the methodology for Horizontal Fiscal Equalisation (HFE) by 

the CGC (Warren, 2010; Treasury, 2011; Warren, 2012). 

One of the key pieces of literature in this field is that of Blöchliger and Vammalle’s (2012), 

in which strategies for successful reform were identified in 10 countries where significant policy 

change was achieved. Noting that the integrated nature of federation-policymaking places less 

emphasis on building popular opinion, the authors propose reform policies be bundled into an 

integrated package ensuring that all key actors benefit from the overall package.
2
 With specific 

regard to policy design, the authors propose that reform be focused on shifting States’ attention 

from the short-term distributional consequences to the long-run dividends of reform. Reform of the 

process is considered feasible particularly as Australia lacks the constraint of State-based coalitions 

represented in Federal Parliament; rather the Senate (the States’ House) is dominated by partisan 

concerns (Bennett, 2004). In summation, the literature is conclusive in the need for policy reform to 

the Australian system but the kind that is heavily predicated on political concerns. 

                                                             
2
 Eccleston, Warren and Woolley (2013) suggest this would take the form of a partial exemption of mining 

royalties/rents from the HFE process in return for the States agreeing to reduce or abolish existing output-

based royalties. 
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2.2 – Fiscal Redistribution under Different Policy Structures 

One of the seminal articles in the literature on fiscal redistribution theory between sub-national 

groups (SNGs), and the benchmark for our experimental hypotheses in Chapter 4 of the paper, is 

that of Persson and Tabellini (1996). The authors conclude that, providing for realistic restrictions 

on policy instruments, there exists a trade-off between efficiency and redistribution when 

determining the redistribution between SNGs of differing endowments and that the choice of fiscal 

constitution has a critical role in the final redistribution. In particular, they conclude that a federal 

social insurance scheme, chosen by voting, provides overinsurance, whereas an intergovernmental 

transfer scheme, chosen by bargaining, provides underinsurance to citizens. To digress, the 

terminology surrounding overinsurance and underinsurance refers to the quantity of funds 

transferred from the more highly endowed SNG to the lesser endowed SNG and whether it is above 

or below the level of the efficient transfer, as outlined in their benchmark model. 

This analysis has served as an important foundation for other influential works in the fiscal 

policy literature. Applying elements of the theory to the Canadian system of fiscal redistribution, 

decentralising the authority to make fiscal policy decisions to lower-level jurisdictions is viewed as 

efficiency-enhancing for public goods delivery but conflicting with national objectives (Boadway, 

2001). However, in order to preserve the efficiency and equity objectives desired at the national 

level, whilst achieving decentralisation, fiscal transfers and greater policy harmonisation between 

SNGs must be sought out. The efficiency of such intergovernmental transfers are threatened though 

since non-cooperative decision-making on redistribution between two SNGs fail to internalise all 

economic externalities, one of the key objectives of fiscal federalism (Plasmans at al., 2006). 

Certain empirical analysis has been conducted to determine the veracity of the above authors’ 

claims, particularly Persson and Tabellini’s. Using the United States and other federal system for 

analysis, it’s found that, in a somewhat surprising conclusion, there is no clear evidence of 

intranational risk sharing and redistribution being larger in unitary as opposed to federal states. 

Furthermore, there is an absence of evidence to explain why nations choose their level of fiscal 

redistribution among SNGs and how close it is to the optimal level (von Hagerf, 2000). 

2.3 – Experimental Analysis in Political Economics 

Whilst there have been some attempts to empirically evaluate the theoretical conclusions of papers 

in the field of fiscal policy redistribution and fiscal policy more generally, few experimental studies 

exist to this point, despite their apparent merit (Armin and Heckman, 2009). The papers that do use 
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experimental methods are considered for their contributions to the broader political economy 

literature and their utilised methods. Considering the role that budget institutions impose on fiscal 

discipline in an experimental context, Ehrhart et al. (1999) conclude that top-down budgeting, 

where expenditure levels are determined before allocation to government programs leads to a 

similar level of budget volume as occurs in a bottom-up process of category-based spending than 

determining total budget volume. 

In addition, by applying between and within-subjects experimental analysis of the strategic 

use of deficits, Sutter (2003) concludes that there is evidence for the behavioural relevance of 

strategic use of deficits by political actors. In the within-subjects design, it’s concluded that deficits 

rise with a higher degree of polarisation and a lower re-election probability but that in a between-

subjects design neither polarisation nor re-election probabilities have a systematic effect on the 

deficits’ size. Sutter concludes suggesting that for future experimental investigations to be 

literature-enhancing, they should focus on within-subjects design as they most reflect tests of 

single-country data, due to the varied nature of fiscal policies across macroeconomies. 

2.4 – Nash Bargaining 

The main theory underlying the experiment’s first treatment is Nash bargaining between subjects of 

differing bargaining powers, wherein there is much literature, including of the experimental variety. 

In some of the first experimental analysis on Nash’s theory, Nydegger and Owen (1974) found that 

his conclusions were readily affirmed, in particular his axiom relating to the independence of 

irrelevant alternatives. The authors further elaborate on the influence their experimental design may 

have had on the outcome of the experiment, with a digression on the role that full and open 

communication and complete information about other subjects’ preferences may have played. 

Further foundational literature in experimental bargaining is found in the work of Roth et al. (1988) 

who considered the deadline effect. The authors concluded that the effect is quite robust as there is 

a high concentration of agreements made in the very last seconds before the deadline. 

Considering analysis of such bargaining theory in fiscal policy, which has scarcely entered 

the experimental field, one of the noteworthy conclusions, as found by Alesina (1987), was that 

when macroeconomic policy is evaluated as a repeated two-person game, reputational effects from 

repeated interaction between policymakers of differing preferences and weights associated to 

economic fluctuations can serve to bind the subjects to adopt a common cooperative policy rule, 

enhancing outcomes in both regions. 
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2.5 – Voting and Redistribution in Public Goods Games 

Since it’s somewhat easier to model in an experimental framework, and conducive to more 

insightful conclusions, there exists a greater volume of literature related to voting and redistribution 

in public goods games. Research by Casealla (1992) into the provision of public goods in two 

regions populated by heterogeneous individuals suggests that individual voters will act in their own 

interests and the provision of the public good is dictated by the voters’ differentiated incomes. 

Further analysis in this vein is provided by Scotchmer (2002) who concludes that distortions in the 

provision of public goods and the funding contributions made by individuals are exacerbated when 

jurisdictions are arbitrarily divided, for example through states and other SNGs. 

Furthermore, the creation of voting coalitions across differently endowed economies to 

determine the provision of public goods and the rate of taxation at which they are funded are 

predicated on some larger players to complement the proliferate groups of smaller participants. 

Additionally, such coalitions do pose a threat to larger, more multilateral processes that encompass 

all players and may rather exacerbate divisions between SNGs (Fratianni and Pattison, 2002).  

2.6 – Concluding Remarks 

Literature in political economy and fiscal redistribution among SNGs has demonstrated the 

important effect policy design has on the efficiency and equity of redistribution amongst States of 

differing levels of endowment. Such concerns over inefficient policy design remain in Australia 

and are viewed as a contributor to existing concerns about the current system of redistribution of 

GST revenue by the Federal Government. Whilst minimal experimental research has been 

conducted into this field, the conclusions offered by the few investigations suggest that both Nash 

bargaining and voting under public goods games offer tractable findings around the nature of 

redistribution. This research paper therefore seeks to extend the existing literature by particularly 

focusing on the work of Persson and Tabellini (1996) and test their conclusions over the effects 

differing fiscal constitutions may have on the redistribution across SNGs. 
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Chapter 3 – Experimental Design 

3.1 – Overview of the experiment 

Two treatments were run - (i) a treatment (ITB - Intergovernmental Transfers, Bargaining) where 

subjects were randomly paired as if they were two representatives of differently endowed regional 

economies and invited to engage in a bargaining game of intergovernmental transfers, and (ii) a 

treatment (SIV - Social Insurance, Voting) were randomly assigned into groups of ten to twelve 

with varied levels of endowment and invited to make a collective choice (or vote) about the 

common rate of taxation to be applied on all individuals and then pooled into what Persson and 

Tabellini (1996) term as a federal social insurance scheme. 

Each of these two treatments ran for six rounds in our experiment, and participants were 

randomly assigned to one of four types at the start of the experiment, retaining it over the 

experiment’s duration; either they were assigned to be in Region 1 - Group 1, Region 1 - Group 2, 

Region 2 - Group 1 or Region 2 - Group 2. They were told whether they were in Group 1 or Group 

2, irrespective of their region, by being told they were either Player 1 or Player 2. Participants did 

not know the identities of the other members in their groups or regions. 

In the table below are the ranges of values from which the random allocations of 

Experimental Currency Units (ECUs) (used instead of Dollars) were drawn. At the start of each 

round within each respective stage of the experiment, participants were randomly allocated an 

amount of ECUs from the stated uniform distributions (which were fully detailed for in the 

experiment’s instructions). 

Table 3.1. Ranges of values from which participants’ random ECU allocations are drawn 

Region Group Lower Bound Upper Bound Mean 

1 1 120 200 160 

1 2 40 120 80 

2 1 60 100 80 

2 2 20 60 40 

Region 1 Mean = 120, Region 2 Mean = 60, Overall Mean = 90 

3.1.1 – Stage 1 – Intergovernmental Transfers, Bargaining 

In Stage 1, random pairings would be made between participants to ensure that each pairing had a 

Player 1 and a Player 2. In each pairing, the participant in the role of Player 1 would receive a 
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higher random allocation of ECUs than would Player 2, thus providing for consistent observation 

of the effect heightened bargaining power would have on those in the Player 1 role. The pairing of 

participants would then be required to bargain to determine how many ECUs would be transferred 

from Player 1 to Player 2, by submitting and receiving bids on the computer screen. These 

offers/bids could be updated at any time during a period of 3 minutes. Failure to reach an 

agreement between participants after this 3-minute period would see them each penalised half of 

their allocation of ECUs for that round. 

As can be seen in Appendix 3 - Figure 1, participants can see the latest offer to their partner 

as well as the latest offer made to them, as well as information about each participant’s initial 

random allocation. Participants’ could accept their partner’s offer by highlighting the line where the 

offer is listed and selecting the Accept Offer button. 

At the end of the round, either due to an agreement being reached or the lapsing of the 3-

minute period, the participants’ accounts of ECUs would be updated accordingly. In Appendix 3 

Figure 2, participants are informed of the transfer made between the Player 1 and Player 2 

participants and the amount of ECUs added to their own account whereas in Appendix 3 Figure 3, 

both participants are informed of the deduction-by-half penalty made for failing to make an 

agreement. This stage of the experiment was repeated a total of six times, for Rounds 2 to 6, but in 

each round participants were assigned into different pairings of a Player 1 and a Player 2. 

In this setup, the payoff structures are readily apparent for participants. For those in the 

Player 1 role, they either transfer the agreed value ( ) to Player 2 or face the penalty of their 

allocation of ECUs being deducted by half, thus ending the round with         . For those in the 

Player 2 role, they either receive the agreed transfer value ( ) to Player 1 or face the penalty of 

their allocation of ECUs being deducted by half, thus ending the round with         . 

Table 3.2. Payoffs for participants under alternate outcomes in Stage 1 

Player Type Initial Allocation (ECUs) 
Payoff from Agreement with 

Partner 

Payoff from No 

Agreement with Partner 

Player 1              
        

  

 
 

Player 2              
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3.1.2 – Stage 2 – Social Insurance, Voting 

In Stage 2, participants will be randomly assigned to two groups, known as regions, either Region 1 

or Region 2, whilst retaining their identity as either Player 1 or as Player 2 from Stage 1 of the 

experiment. As detailed in Table 3.1, participants in Region 1 will have a higher average allocation 

of ECUs to those in Region 2, whilst retaining the disparities in average allocations between Player 

1 and 2 participants in Stage 1. At the start of each round, participants would be randomly allocated 

an amount of ECUs consistent with their type. 

The participants then act as a voter to determine the proportional rate (0%-100%) at which 

all participants’ randomly allocated ECUs are taxed, as shown in Appendix 3 – Figure 4. This was 

done by inviting participants to input a value on their screen in a 3-minute period. Failure to input a 

tax value in this period would lead to a default preference for a 50% tax on all participants. The 

players’ decisions were made simultaneously and without knowing the decisions of others. The 

equilibrium tax rate (         ) was determined as the median value of all submitted bids, with all 

participants across both regions then taxed according to the tax rate chosen. 

Once the equilibrium tax rate was determined, each participant’s allocation of ECUs was 

taxed at that rate with the accumulated revenue placed into a public account. This account’s 

generated revenue was multiplied by 125% of its original value. Subsequently, the revenue from 

the public account was distributed equally amongst all participants in all regions, as shown in 

Appendix 3 – Figure 5. This stage of the experiment was repeated a total of six times, for Rounds 2 

to 6. 

In this setup, the payoff structures are again, reasonably apparent for participants. Based on 

their initial type their payoff after the taxation and redistribution process is as follows. In three of 

our sessions       , and in one session       . 

                
    

 
      

   

 

          
    

 
      

   

 

  

3.1.3 – Key Decisions in the Design Process 

We briefly outline and explain some of the key decisions made within the experimental design 

process. 
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Introducing the Outside Option of a Penalty in Stage 1. In Persson and Tabellini’s (1996) 

paper, the outside option introduced to induce the dynamics of Nash bargaining was that failure to 

forge an agreement between SNGs would result in their economic output contracting to autarky 

levels. As Binmore et al (1989) note, a penalty to participants’ final payoffs is an appropriate 

abstraction from the concept of autarky as a threat-point to Nash bargaining-game participants. 

Multiplying the Tax Revenue in the Public Account in Stage 2. To incentivise 

participants’ willingness to place a higher tax rate on themselves, the multiplication of the public 

account by 125% is crucial. Whilst it does limit our between-treatment analysis, it is done to make 

comparisons between the fiscal constitutions more meaningful. 

3.2 – Procedures 

The experiment was conducted in the Experimental Economics Laboratory at the University of 

Melbourne (E
2
MU), and was programmed using z-Tree (Fischbacher, 2007). 96 participants were 

recruited for the experiment; however, only 84 participants eventually took part in the experiment. 

Some participants failed to show up for the session they registered for despite us recruiting more 

than sufficient subjects. As a result, we had to reduce the number of participants considered in the 

first three sessions to 20 (with each region comprised of 10 participants and each group made up of 

5 participants) whilst retaining our fourth session at 24 participants (with each region comprised of 

12 participants and each group made up of 6 participants). At the conclusion of all the experiments, 

data set from all 84 participants was eventually used for analysis. 

All sessions ran for between 75 and 90 minutes and participants were informed of this prior 

to the start of the experiment. Sessions were initially advertised for 60 minutes but failed to take 

into account the need for subjects to consider the instructions and then be tested on their 

understanding of them. To accommodate for this asymmetry between advertised information and 

what eventuated, each participant was paid an extra $5 at the completion of the experiment, in line 

with the payment rate used for the experiment, reflective of the extra time required. Furthermore, 

participants were free to leave before the start of the experiment if this extra 15-30 minutes 

required wouldn’t be possible for them to complete. Several did, and either rescheduled their 

session time or simply withdrew after receiving their $10 show-up fee. Participants were students 

from the University of Melbourne and recruited using ORSEE (Greiner, 2004). Subjects signed up 

for one of four advertised sessions. 
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Prior to entering the laboratory, participants drew a numbered ball from a box that would 

assign them to a computer labelled correspondingly. The computer that they were assigned to 

determined their groupings prior to the start of the experiment, although participants were unaware 

of this. 

Once having entered the laboratory, participants were given a set of printed instructions and 

then required to answer a number of questions in a quiz before they could begin the experiment.
3
 

These questions were designed to ensure that participants fully understood the procedures of the 

experiment and the payoffs from their potential actions. Sessions only began when all participants 

had correctly answered the questions that covered both treatments within the experiment. 

Participants were also given the opportunity to ask any questions before the experiment began. 

Participants were compensated for their time at an exchange rate of 150ECU = $1.00. 

Payoffs were aggregated from both Stage 1 and Stage 2 of the experiment. Participants were also 

given a flat fee of $10 for the attendance and participation, in addition to their earnings from the 

experiment. As reflected upon in the footnotes, participants were also paid an extra $5 as each 

session ran longer than advertised. 

At the conclusion of the experiment, participants were asked to answer a questionnaire about 

their experiences in the session, and were then paid their earnings privately. 

 

  

                                                             
3
 Electronic copies of the printed instructions (with quiz questions) have been submitted as Appendices 1 and 

2 respectively for reference. 
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Chapter 4 – Predicted Results 

The differences in the design of the ITB and SIV treatments, in accordance with the theoretical 

setup of Persson and Tabellini (1996), permit us to investigate the potential effects that differing 

fiscal constitutions may have on the ECUs redistributed between participants and groups of 

participants of differing allocations. In turn we are able to make conclusions about the validity of 

the authors’ theoretical predictions. 

4.1 – ITB Treatment 

We expect there to exist stark disparities between the two treatments as outlined in the theoretical 

predictions of Persson and Tabellini (1996). Before considering the two fiscal constitutions, by 

constraining the choice of redistributive schemes, there exists scope for a trade-off between output-

management and redistribution between SNGs. Consequently, our two treatments are expected to 

lead to dually inefficient risk-sharing arrangements where there is an over- or under-provision of 

insurance, the authors’ definition for a fiscal transfer. 

In the ITB treatment, the authors state that a political equilibrium with restricted 

intergovernmental transfers under bargaining is given by the Nash bargaining solution for the home 

and foreign median voters with autarky as the threat point. As such, applying standard Nash 

bargaining theory, the following predicted outcomes for those in Player 1 and Player 2 roles are 

detailed, in accordance with our experimental design: 

          
                  

        

 
  

 
   

  

 
   

       
     

 
 

       
         

  

 
 

  

 
 

 

 
   

  

 
 

        
         

  

 
 

  

 
 

 

 
   

  

 
 

As such, one predicts that transfers and participants’ final allocation of ECUs will follow the 

above functional forms. 
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4.2 – SIV Treatment 

In the SIV treatment, the authors conclude that when the two regions of participants differ, voters 

with the same risk parameters (akin to participants having similar endowments in our experiment) 

will vote differently, in accordance with the average allocation of their region. In turn, one predicts 

that voters will form coalitions across regions under a federal social insurance scheme, to thus vote 

for higher taxes and in turn higher redistribution than was observed in the ITB treatment. This 

prediction stems from the idea the authors raise that voters in the poorer region will form a voting 

coalition with the poorer voters in the richer region to ensure a higher redistribution of revenue 

across regions and individuals. This is because the system as designed by the authors redistributes 

taxed revenue across individuals and regions. 

More formally, we explore what the predicted optimal voting strategies for participants in 

our four SNGs are below. If each participant believes that it is their voting preference that will 

determine the tax rate levied on every participant in the experiment (i.e. they are the median voter), 

their behaviour should be as follows. From this, we can also consider whether such voting 

preferences differ across SNGs. 

Assume n = 20. The exact same results apply for n = 24. Note that our equations are 

simplified by the fact that we are taking expectations of a uniformly distributed variable. 

                
    

 
        

   

 

   

                 
    

  
            

                 
    

  
        

                        

                              

                                  

We now consider at each SNG, what the potential ranges of payoffs are for participants, on 

average and at either end of the uniform distribution. 
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Table 4.1. Payoffs for participants under alternate outcomes in Stage 2 

Region/Player 

Type 

Range of 

Draws 

Lower Bound 

Payoff 

Average 

Payoff 

Upped Bound 

Payoff 

Region 1, Player 1 [120, 200]                              

Region 1, Player 2 [40, 120]                              

Region 2, Player 1 [60, 100]                               

Region 2, Player 2 [20, 60]                               

 

Therefore, we predict that in every SNG except Region 1, Player 1, the average will select a 

tax rate of              as this is the means by which they maximise their payoff. This is 

where the concept of coalition-building occurs; three SNGs align to redistribute in their favour and 

away from the most highly endowed SNG. Whilst participants in Region 1, Player 1 will lose 

ECUs from any positive tax rate, their optimal strategy is then to select a tax rate of           .  

The only SNG with some inconsistency in prediction will be for participants in Region 1, 

Player 2, where some of the more highly endowed participants (specifically for endowments of the 

range [112.5, 120]) may be incentivised to select a tax rate of 0% like their counterparts in Region 

1, Player 1 to minimise potential losses from the redistribution process. 

This will be the essential question of this stage of the experiment; conditional on their region 

and type, do participants’ voting strategies move in their respective optimal directions or not? 

4.3 – Comparing Treatments 

In totality, the experiment will test the following theoretical prediction concerning the between 

treatment effects of our two considered policy architectures. Under bargaining, asymmetries 

between regions and participants reduce the equilibrium value of redistribution as the balance of 

power is in favour of the lower-risk (higher-endowed) participant or region. Conversely under 

voting, asymmetries between regions and participants increase the equilibrium value of 

redistribution as the balance of power shifts in favour of the higher-risk (lower-endowed) 

participants or regions. 
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Chapter 5 – Results and Discussion 

5.1 – Observed Behaviour in ITB Treatment 

Table 5.1. Summary statistics for key mechanisms of ITB treatment 

n = 504 Mean Std Dev Min Max 

Initial Allocation (ECUs) 88.43 47.97 20 199 

Transfer/Redistribution (ECUs) -8.51 33.28 -99.5 70 

Final Payoff 79.92 37.23 10.5 165 

 

Deals made between participants 200 pairings 79.37% of pairings 

No deals between participants 51 pairings 20.63% of pairings 

 

Table 5.1 presents the summary statistics for the key processes of the ITB treatment. In our 

following tests of our predictions from Chapter 4.1, we will firstly consider when deals are made 

between participants. 

Result 5.1.1. For participants of both types, the predicted application of Nash bargaining theory 

by the authors holds extremely well. Certain scale effects are exhibited between regions though. 

Presented below are the two fitted equations (using ordinary least squares (OLS)) as per our 

predicted equations of participants’ behaviour in the ITB treatment. Standard errors are listed 

below coefficient estimates in brackets 

Group 1 participants (both regions) 

  
       

        

          
 

        

          
   

  
        

          
   

  

                       

Group 2 participants (both regions) 

  
       

         

          
 

        

          
   

  
        

          
   

  

                       



17 

With both functional forms with highly significant coefficients (not considering the constant 

term in either equation) and each equation jointly significant, one concludes that there is strong 

evidence of Nash bargaining behaviour exhibited amongst participants in the ITB treatment, in 

accordance with the theory’s prediction. This conclusion is further emphasised by the fact that a 

statistically insignificant number of participants applied Ultimatum game strategies to this 

framework, lodging an initial bid according to their most optimal strategy and then remaining 

unchanged over the three-minute period (Sanfey et al., 2003). 

However, when we evaluate the potential for scale effects to exist between regions, we 

observe that whilst significance continues to hold at each SNG, there is some evidence that the 

more highly endowed regions drive the exceptionally high R
2
 values in each functional output. 

Table 5.2. Scale effects exhibited in ITB treatment 

Region/Player Type Range of Draws R
2
 

Region 1, Player 1 [120, 200] 0.666716 

Region 1, Player 2 [40, 120] 0.770135 

Region 2, Player 1 [60, 100] 0.549530 

Region 2, Player 2 [20, 60] 0.687868 

 

Result 5.1.2. Transfers between participants are more closely aligned to the initial range between 

pairings than an equal split between participants. This is further reinforcement of the theory that 

trade takes place far more on the more highly endowed player’s terms.  

In the two below histograms we can see that the distributions of a) the proportional distance of the 

transfer between participants to the initial range is and b) the proportional distance of the transfer 

between participants to an equal split of their allocations, lends credence to the hypothesis from the 

authors that transfers are more consistent with the more highly endowed player’s initial allocation, 

a reflection of their superior bargaining power as they will retain a higher allocation of ECUs in the 

event of no agreement between participants being reached. 
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Figure 5.1. A histogram of the proportional distance from each agreed transfer to the initial range 

between participants 

 

Figure 5.2. A histogram of the proportional distance from each agreed transfer to a potential equal 

split of ECUs between participants 

However, when evaluating the movements participants of each type make relative to their 

initial bid to their partner, we observe that Player 2 types move slightly less (on average reducing 

their original bid by 17.21% as a proportion of the potential penalty to their Player 1 partner) than 

their partner to achieve the deal; Player 1 types giving up 18.22% (as a proportion of their potential 

penalty) more than they initially preferred as indicated by their opening bid to their partner. 

Result 5.1.3. There is limited explanatory power to either the degree of transfers between 

participants or the existence of a transfer from the initial allocation of ECUs to participants. 

Successful and unsuccessful deals existed across all potential allocations and at differing orders of 

magnitude. 

Regressing (again using OLS with standard errors in brackets below coefficient estimates) the 

value of a participants’ initial allocation (  ) on the magnitude of the transfer ( ), we find that this 

intuitively predictive variable actually demonstrates only weak causality. The one noteworthy 
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insight here is that again, the magnitude of the transfer is decreasing in a participant’s initial 

allocation of ECUs, as suggested above. 

   
        

          
 

        

          
     

                       

Conversely, there is virtually no predictive power in the participants’ initial allocation 

determining whether a deal is reached between participants. This is found via a regression analysis 

using a Probit Yes/No model, where a Deal is the dependent variable and takes the value 1 when a 

deal is reached, and 0 when no deal is reached between participants. 

                
         

          
  

   

            

5.2 – Observed Behaviour in SIV Treatment 

Result 5.2.1. There are a discernable number of participants who followed consistent voting 

strategies throughout the SIV treatment. Subjects predominantly either voted a tax rate of 0% (the 

optimal strategy for those in Region 1, Group 1) or 100% (the optimal strategy for most of those in 

Region 1, Group 2 and those in both groups of Region 2). 

Table 5.3. Summary statistics for key mechanisms of SIV treatment 

n = 504 Mean Std Dev Min Max 

Initial Allocation (ECUs) 88.22 47.44 20 199 

Voted Tax Rate (0%-100%) 41.29% 40.05 0 100 

Median Tax Rate 34.39% 24.97 10 97 

Amount of Allocation Taxed (ECUs) 30.11 29.33 2.1 182.4 

Public Account (Post-Multiplication) (ECUs) 785.75 531.34 220 2075.75 

Redistributed Revenue from Public Account (ECUs) 37.64 26.55 10.51 103.79 

Net Redistribution (ECUs) 7.53 20.91 -78.61 80.99 

Final Payoff (ECUs) 95.75 33.29 29.41 189.58 

 

Table 5.3 presents the summary statistics for the key processes of the SIV treatment. We 

notice that across almost all above mechanisms, there exists a wide variance in values, thus 

portending the potential insignificance of many of our hypothesis tests. Participants in Region, 
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Group 1 were the most consistent in their voting patterns, whereas it was in Region 1, Group 2 and 

Region 2, Group 1 (notably the two groups with most overlap in distribution of values for 

allocation) that there was the widest dispersion in preferences, as reflected in Table 5.4. 

Table 5.4. Measures of consistency among groups’ voting preferences 

Region Group Proportional vote for 

0% Taxation 

Proportional vote for 

100% Taxation 

Standard Deviation of 

Voting Preferences 

1 1 38.89% 0.00% 14.24947 

1 2 8.73% 35.71% 40.02299 

2 1 11.11% 29.37% 40.04070 

2 2 0.79% 27.78% 38.50916 

However, there exists a wide degree of variation in the preferred tax rates in each region and 

across the whole set of participants. This is further emphasised when considering Figure 5.3, a 

scatter-plot of participants’ initial allocation      and their preferred tax rate ( ). Whilst the 

regression of a third-order polynomial line of best-fit does show some reasonable fit with the 

dataset, the dispersion at most levels of initial allocation are apparent. 

 

Figure 5.3. A scatter-plot of participants’ initial allocation of ECUs against their voted for tax rate 

Such reasons behind participants’ less consistent behaviour (in line with the predicted 

outcomes) range from the possibility that participants’ who are in the groups that benefit from the 

redistribution process are seeking to not be as harsh in their voting behaviour as is otherwise 
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optimal, as they have already calculated that they will win benefit from the process regardless the 

median tax rate (provided it is not      ) to the prospect that some participants may simply not 

understand the process fully. As such, they fail to calculate the potential benefit from voting for a 

tax rate of either       or       in order to maximise their payoff or minimise their potential 

losses. 

A further interesting outcome that reflects the treatment’s inconsistency with the theory is 

that only three out of the seven participants in Region 1, Group 2 whose endowment was between 

[112.5, 120] voted for a tax rate of       as the prediction suggested they would. 

Result 5.2.2. There exists a weak but significant relationship between participants’ initial 

allocation of ECUs and their preferred tax rate (as expressed by their vote). This weak relationship 

exists in each region and group but isn’t significant at all levels of analysis. Consequently there 

exists some evidence to suggest that voting coalitions are formed across regions and groups as per 

the theoretical predictions, but not nearly as significant as the findings in the ITB treatment. 

Regressing (using OLS again) participants’ initial allocation      and their preferred tax rate ( ) and 

analysing it for each region and group respectively, the weak and oft-insignificant relationship 

becomes apparent, as expressed in Table 5.5. Whilst the coefficient in front of      is significant at 

a 5% level for the all-participants regression, that is only the case in one regional group; Region 1 – 

Group 2. Further, it is pleasing that the sign is correct for all considered regressions. In total, one is 

predisposed to conclude that participants’ were making their voting decisions not strictly on the 

quantity of their initial allocation but through the application of certain heuristics and norms. 

Table 5.5. Regression analysis of relationship between participants’ initial allocation and voting 

intentions 

Region 
Player 

Type 
n Regression Equation 

Dependent 

Variable Mean 
R

2
 

1 1 126    
        

          
 

        

          
     

           

       
0.001933 

1 2 126    
        

          
 

        

          
     

           

        
0.114348 

2 1 126    
        

          
 

        

          
     

           

        
0.021631 

2 2 126    
        

          
 

        

          
     

           

        
0.022783 

1 and 2 1 and 2 504    
        

          
 

        

          
     

           

         
0.242530 
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From this we can see that there is a stark disparity between the mean voted tax rate for 

Region 1, Group 1 (7.64%) and the other three groups considered (with mean voting preferences at 

53.61%, 47.55% and 56.37% for Region 1, Group 2, Region 2, Group 1 and Region 2, Group 2 

respectively). Whilst in each of these groupings there is minimal explanatory power stemming from 

participants’ initial allocations, this grouping of mean tax rates does suggest in part that there is a 

degree of coalition-forming in accordance with Persson and Tabellini’s theoretical predictions. 

Result 5.2.3. There is a strong and significant relationship between a participant’s initial 

allocation and their net payoff from the redistribution process. 

Regressing a participants’ initial allocation of ECUs and their net redistribution (      ) elicits a 

strong negative correlation. Intuitively, the higher a participant’s initial allocation of ECUs, the 

more negative their net payoff is from the taxation and redistribution process, as exhibited in Figure 

5.4. From this redistribution process every subject in Region 1, Group 1 suffered a net reduction in 

their quantity of ECUs relative to their initial allocation. This was also the case for 9.54% of 

participants in Region 1, Group 2. Conversely every participant in Region 2 enjoyed a net gain in 

their quantity of ECUs from the redistribution process. 
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Figure 5.4. A scatter-plot of the relationship between participants’ initial allocation and their net 

redistribution 

5.3 – Between-Treatment Effects 

Result 5.3.1. Whilst only marginally different in their net redistribution between participants on 

average, the ITB treatment is more likely to be the more equitable redistributive scheme as opposed 

to the SIV treatment, as predicted by Persson and Tabellini. 

As can be seen in Table 5.6 there are only minimal differences in the reduction in inequality 

between participants resulting from each treatment. This figure is ascertained by examining how 

much the range between the highest recipient of ECUs and the lowest recipient of ECUs is reduced 

via the redistributive process in each treatment. 

Table 5.6. Net reduction in inequality between participants (% of initial inequality) n = 24 

Treatment Mean Std Dev Min Max 

ITB 33.48% 11.47 29 74 

SIV 35.63% 43.72 12.8 159.6 

 

Whilst on immediate glance the SIV treatment appears to be marginally more equitable in its 

redistribution, the wider variance in its redistribution relative to the ITB treatment leads us to 

conclude that the latter is the more consistently equitable policy architecture. Despite the apparent 

similarity in the two treatments’ net effects, the fact that there is even debate as to which is more 

equitable in its redistribution (coupled with the fact that the SIV treatment’s redistribution volume 

is likely amplified by the 125% multiplying factor in the public account applied before reallocation 

of ECUs) lends credence to the idea that the theoretical predictions of Persson and Tabellini, at the 

top-line level, fail to hold under this experimental design. This is even more affirmed when 

considering the greater theoretical robustness in the ITB treatment. 
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Chapter 6 – Limitations and Proposed Extensions 

From our discussion in the previous section, we found that our observations in each treatment may 

have been compromised by certain factors of the experimental design. Consequently, these 

limitations make our comparison between treatments less conclusive than desired. 

General limitations of experimental macroeconomics. The literature into the limitations of 

experimental economics, particularly in macroeconomic investigations, is well established. Key 

concerns with macroeconomic experiments include the fact that such experiments as the one 

proposed in this paper concern the decisions of policymakers and the interactions between such 

actors. When utilising inexperienced subjects, almost wholly university students, it is questionable 

to assume that their decision-making behaviour and attitudes toward the optimal strategies of their 

own type and their counterparts, are consistent with those who practice in the field on a daily basis 

(Andreoni, 1988). 

More broadly, as Duffy (2008) highlights, the great limitation of experimental 

macroeconomics is the lack of external validity for the simple reason that macro-experimentalists 

seek to explain economy-wide aggregate macroeconomic phenomena using necessarily small-scale 

laboratory evidence. Whilst he goes on to account for means to accommodate for this limitation, 

some of which have been applied in this experiment (for example, the application of micro-

foundations to how agents make decisions), the problem remains and lingers as one that limits the 

tractable insights we can make into our experimental results. 

Comparability between treatments. Ultimately, the two treatments under consideration are both 

stylised public goods, but they are designed differently and have induced different mechanisms to 

bring about redistribution between participants. The ITB treatment is designed to involve a simple 

transfer of ECUs from the participant in the Player 1 role to the participant in the Player 2 role, 

with the outside option of a penalty of half both participants’ ECUs. Conversely, the SIV treatment 

involves groups of ten to twelve participants in two regions (with Player 1 and Player 2 types in 

each region) voting on a preferred tax rate for redistribution via a public account in which 

accumulated revenue is multiplied by a factor of 125%. 

Whilst we are able to provide a snapshot comparison between the two treatments in terms of 

what proportional redistribution they achieve amongst participants, the comparison can’t be taken 

as an absolute measure of each system’s underlying redistributive capacity. This is fundamentally 

due to the arbitrarily chosen outside option in the ITB treatment and the similarly selected 
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multiplying factor in the SIV treatment. To address this limitation of the experimental design, one 

suggests that future research be focused into the affect differing magnitudes of an outside option or 

multiplying factor have on participants’ behaviour such as the research of Li et al. (2006), but 

particularly applied into the field of fiscal redistribution.  
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Chapter 7 – Conclusion 

This research paper aims to extend upon the existing political economy literature by applying 

experimental techniques to test the theoretical predictions of work done into the differing outcomes 

of various fiscal policy constitutions by Persson and Tabellini (1996). 

We found that contrary to their predictions, on balance the intergovernmental bargaining 

scheme resulted in a consistently higher volume of revenue being transferred between participants 

than in the social insurance voting scheme, although the snapshot observations of between-

treatment effects are marginal in difference and not necessarily significant. Furthermore, it was 

observed that in the intergovernmental bargaining treatment, participants strongly followed the 

authors’ predictions of Nash bargaining behaviour. Conversely, in the social insurance voting 

treatment, there was far greater dispersion between participants’ optimal voting strategies and their 

observed behaviour. 

Whilst there are some notable outcomes that are of contribution to the literature, certain 

limitations from applying macroeconomic concepts to experimental procedures must be considered. 

Apart from the general limitations accordant with experimental macroeconomics, namely the lack 

of external validity and disconnect between inexperienced experimental participants and highly-

experienced policymaker counterparts in the real-world, certain limitations in our experimental 

design, particularly in our choice of the outside option value in the ITB treatment and the 

redistributive multiplier in the SIV treatment, may have influenced the behaviour of participants. 

Further research into the degree of influence such design choices make on participants’ decision-

making are recommended. 

Therefore, care must be taken in making policy conclusions and recommendations for 

reforming the existing Australian system of fiscal redistribution based on the observations made 

within this experimental setting. 
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Appendices 

Appendix 1 – Experiment Instructions 

Please read the instructions provided to you carefully. 

Welcome to the experiment. Throughout this experiment, you will be asked to make decisions, 

which, along with the decisions of other individuals within the experiment, will determine the 

payoffs you receive at the end of the experiment. If you read the instructions carefully, depending 

on your decisions and the decisions of others, you can earn a significant amount of money.  You 

will receive this money privately, in cash, after the experiment. 

You have been randomly assigned one of two roles: Player 1 or Player 2. You will remain in this 

role for the rest of the experiment. Your identity and the identities of other participants will be 

strictly anonymous throughout the entire experiment. 

If you have any questions before or during the experiment, please do not talk out loud.  Raise your 

hand and an experimenter will assist you. 

During the experiment we shall not speak of Dollars, but of Experimental Currency Units (ECU). 

Your entire earnings will be calculated in ECUs. At the end of the experiment the total amount of 

ECUs you have earned will be converted to Dollars at the rate of  

150 ECUs = $1,  

and will be immediately paid to you in cash. In addition, we will give you a one-off payment of 

$10 for your participation in today’s experiment. 
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Overview of the Experiment 

There are 2 stages in this experiment, each with 6 rounds. 

Stage 1 

In this stage, you will randomly be paired with another player. Pairs always include a Player 1 and 

a Player 2. Each player will be allocated a randomly determined endowment of Experimental 

Currency Units (ECUs) and then invited to bargain with the opposing player in their pairing to 

make a transfer. 

Players will be informed of their type and the each pair will be informed of their endowment of 

ECUs prior to beginning the round of bargaining. 

This will be repeated for a total of 6 rounds. 

Stage 2 

In this stage, subjects will be randomly divided into two separate groups, known as Regions. 

Region 1 and Region 2 will be equally sized.  Each player will be allocated a randomly determined 

endowment of Experimental Currency Units (ECUs) and then invited to vote on their preferred 

level of tax placed upon all players in both regions. The average tax level preferred by players will 

be imposed on each player’s endowment of ECUs, multiplied by a factor of 125% and then divided 

equally amongst all players. This will determine the transfer between players. 

Example: 10 ECUs × 125% = 12.5 ECUs 

Players will be informed of their region, their type and the regions will be informed of their average 

endowment of ECUs prior to beginning the round of voting. 

This will be repeated for a total of 6 rounds. 
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Instructions: Stage 1 

In this stage, Player 1 will be randomly assigned to a participant who was given the role of Player 

2. The identities of participants will be strictly anonymous. 

Instructions for Player 1: 

In this stage, you will be randomly allocated an endowment of Experimental Currency Units 

(ECUs), which will be drawn from a set range of values that is greater than Player 2’s set range of 

values. 

You are required to then bargain with Player 2 to determine how many ECUs you transfer to them, 

by submitting and receiving bids on your screen. 

Failure to achieve an agreement between you and Player 2 by the elapsed time (3 minutes 

maximum), will result in both you and Player 2 being penalised half your endowed ECUs for that 

round. 

At the beginning of the 3 minute round each player will make a proposed offer (Player 2 will be 

requesting for you to transfer a certain amount of ECUs to them and you will be offering an amount 

of ECUs to Player 2 as a transfer). 

At any time then either you or Player 2 can Accept the offer made to them or Update their own 

offer. 

To accept your partner’s offer, highlight their offer line and click the Accept button. 

The process will end when either player accepts the offer put to them by their partner or the 3 

minutes runs out. 

You will be given 3 minutes to complete this task, from Rounds 1 to 6. 

This task will be repeated again for Stage 1, for Rounds 2 to 6, but each round you will be assigned 

to a different participant who is in the role of Player 2. The identities of participants will be strictly 

anonymous. 

****************************************************************************** 

Here are the possible values for you and your partner’s random allocation of ECUs at the start of 

each round: 
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Player 1 = [60, 200], Average = 120 

Player 2 = [20, 120], Average = 60 

Values will be randomly drawn from these ranges by the computer. 

 

An example is given below: 

Player 1 is allocated 75 ECUs, Player 2 is allocated 25 ECUs. 

 

At the start of the 3 minute countdown: 

Player 2 proposes a transfer of 25 ECUs from Player 1 to Player 2. 

Player 1 proposes a transfer of 10 ECUs from Player 1 to Player 2. 

 

Player 2 can Accept Player 1’s offer of a transfer of 10 ECUs from Player 1 to Player 2 or 

Update their own offer of a transfer of 25 ECUs from Player 1 to Player 2. 

Player 1 can Accept Player 2’s offer of a transfer of 25 ECUs from Player 1 to Player 2 or 

Update their own offer of a transfer of 10 ECUs from Player 1 to Player 2. 

 

If either player Accepts their partner’s offer, the round concludes and the transfer occurs. 
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Instructions for Player 2: 

In this stage, you will be randomly allocated an endowment of Experimental Currency Units 

(ECUs), which will be drawn from a set range of values that is less than Player 1’s set range of 

values. 

You are required to then bargain with Player 1 to determine how many ECUs you receive in 

transfer to them, by submitting and receiving bids on your screen. 

Failure to achieve an agreement between you and Player 1 by the elapsed time (3 minutes 

maximum), will result in both you and Player 1 being penalised half your endowed ECUs for that 

round. 

At the beginning of the 3 minute round each player will make a proposed offer (Player 1 will be 

offering to transfer a certain amount of ECUs to you and you will be requesting an amount of 

ECUs be transferred to you from Player 1). 

At any time then either you or Player 1 can Accept the offer made to them or Update their own 

offer. 

To accept your partner’s offer, highlight their offer line and click the Accept button. 

The process will end when either player accepts the offer put to them by their partner or the 3 

minutes runs out. 

You will be given 3 minutes to complete this task, from Rounds 1 to 6. 

This task will be repeated again for Stage 1, for Rounds 2 to 6, but each round you will be assigned 

to a different participant who is in the role of Player 1. The identities of participants will be strictly 

anonymous. 

****************************************************************************** 

Here are the possible values for you and your partner’s random allocation of ECUs at the start of 

each round: 

Player 1 = [60, 200], Average = 120 

Player 2 = [20, 120], Average = 60 

Values will be randomly drawn from these ranges by the computer. 
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An example is given below: 

Player 1 is allocated 75 ECUs, Player 2 is allocated 25 ECUs. 

 

At the start of the 3 minute countdown: 

Player 2 proposes a transfer of 25 ECUs from Player 1 to Player 2. 

Player 1 proposes a transfer of 10 ECUs from Player 1 to Player 2. 

 

Player 2 can Accept Player 1’s offer of a transfer of 10 ECUs from Player 1 to Player 2 or 

Update their own offer of a transfer of 25 ECUs from Player 1 to Player 2. 

Player 1 can Accept Player 2’s offer of a transfer of 25 ECUs from Player 1 to Player 2 or 

Update their own offer of a transfer of 10 ECUs from Player 1 to Player 2. 

 

If either player Accepts their partner’s offer, the round concludes and the transfer occurs. 



36 

Instructions: Stage 2 

In this stage, players will be randomly assigned to two groups, known as regions, either Region 1 

or Region 2. Players will retain their identity as either Player 1 or as Player 2 from Stage 1. The 

identities of participants will remain strictly anonymous. 

Players in Region 1 will have a higher average allocation of ECUs than players in Region 2, as 

their allocations are drawn from differently ranged set of values. 

Each combination of Player Type (1 and 2) and Region (1 and 2) has a different range of 

possible random allocation values. 

Instructions for All Players: 

In each round, you will be informed of whether you are in Region 1 or Region 2 and the average 

endowments for players in each region. You will then be randomly allocated an amount of 

Experimental Currency Units (ECUs).  

You and the other subjects will act as voters to determine the proportional rate (0%-100%) at which 

all players’ randomly allocated ECUs are taxed. This will be done by inputting a value on the 

screen and then clicking Submit. Your decisions will be made simultaneously and without 

knowing the others’ decision. 

The equilibrium tax rate will be determined as the average value of all submitted bids.  All players 

in both regions will then be taxed according the tax rate chosen. 

Then, the accumulated tax revenue from each player will be pooled into a public account 

(consisting of both regions) and multiplied by 125% of its original value. Subsequently, the tax 

revenue will be distributed equally amongst all players in both regions. 

You may take up to 3 minutes to complete this task, in each of Rounds 1 to 6. 

This task will be repeated again for Stage 2, for a total of 6 Rounds. but you will be randomly 

assigned a different amount of ECUs in each round. The identities of participants will be strictly 

anonymous. 

****************************************************************************** 

Here are the possible values for your random allocation of ECUs at the start of each round: 
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Region 1, Player 1 = [120,200], Average = 160 

Region 1, Player 2 = [40,120], Average = 80 

Region 2, Player 1 = [60, 100], Average = 80 

Region 2, Player 2 = [20, 60], Average = 40 

Overall Mean = 90 

Values will be randomly drawn from these ranges by the computer. 

An example is given below: 

In Stage 2 of the experiment, let’s assume that there are three players. Each player will be allocated 

a random number of ECUs. 

Player 1 is allocated 30 ECUs and Player 2 is allocated 20 ECUs and Player 3 is allocated 10 

ECUs. 

Each player will simultaneously select their preferred tax rate between 0% and 100% on all 

players’ level of ECUs. 

Player 1 submits a preferred tax rate of 10%, Player 2 submits a preferred tax rate of 20% and 

Player 3 submits a preferred tax rate of 30%. The equilibrium tax rate is 20% 

 

This will lead to 12 ECUs being collected in tax revenue. 

(20% × 30 ECUs) + (20% × 20 ECUs) + (20% × 10 ECUs) = 6 + 4 + 2 = 12 ECUs. 

 

This will generate 15 ECUs in the public account. 

12 ECUs × 1.25 = 15 ECUs. 

 

Therefore, each player will be reallocated 5 ECUs 

15 ECUs ÷ 3 = 5 ECUs per player. 
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Therefore, the final amount of ECUs for each player at the end of the round will be as follows: 

Player 1: 30 ECUs - 6 ECUs + 5 ECUs = 29 ECUs 

Player 2: 20 ECUs - 4 ECUs + 5 ECUs = 21 ECUs 

Player 3: 10 ECUs - 2 ECUs + 5 ECUs = 13 ECUs 

 

--END OF INSTRUCTIONS-- 

A quiz will appear on your screen shortly. 
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Appendix 2 – Pre-Experiment Quiz and Post-Experiment Questionnaire 

Quiz 1 – About the Instructions 

Please complete the following: 

Q1. In Stage 1 of the experiment, if Player 1 and Player 2 fail to reach an agreement, what 

happens to their accumulated Experimental Currency Units? 

a) They are reduced to zero. 

b) They are reduced by half of their existing value. 

c) Nothing happens. 

Q2. In Stage 2 of the experiment, assume there are three players; Player 1 is allocated 60 ECUs 

and Player 2 is allocated 40 ECUs and Player 3 is allocated 20 ECUs. Player 1 submits a 

preferred tax rate of 10%, Player 2 submits a preferred tax rate of 20% and Player 3 submits a 

preferred tax rate of 30% such that the equilibrium tax rate is 20%. How much tax revenue is 

collected, how much revenue is generated into the public account and finally, what is the final 

amount of ECUs for each player? 

ANSWERS: 

12 + 8 + 4 = 24 ECUs 

24 * 1.25 = 30 ECUs 

Player 1: 60 – 12 + 10 = 58 ECUs, Player 2: 40 – 8 + 10 = 42 ECUs, Player 3: 20 – 4 + 10 = 26 

ECUs 
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Quiz 2 – Post-Screening Survey 

Please complete the following: 

 Your Age: 

 Sex: M/F 

 What is the highest degree you have completed, are currently completing (please include 

specific discipline)? 

 Have you formally studied economics? 

 Is English your first language? If no, what is your first language? 

 

 Player 1:  In thinking about your actions during the experiment, did you expect there to ever be 

a perfectly equal split in ECUs between you and Player 2 at either stage? 

 Player 1: In thinking about your actions during the Stage 1 of the experiment, did you ever 

consider not making a deal with Player 2? 

 

 Player 2:  In thinking about your actions during the experiment, did you expect there to ever be 

a perfectly equal split in ECUs between you and Player 1 at either stage? 

 Player 2: In thinking about your actions during the Stage 1 of the experiment, did you ever 

consider not making a deal with Player 1? 
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Appendix 3 – Screenshots of Experimental Design 

Figure 1 – Screen capture of an example of Stage 1 – ITB 
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Figure 2 – Screen capture of an example of a successful agreement between 

participants at Stage 1 – ITB 
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Figure 3 – Screen capture of an example of no agreement between participants at Stage 

1 – ITB 
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Figure 4 – Screen capture of an example of Stage 2 – SIV 
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Figure 5 – Screen capture of an example of taxation and redistribution of Stage 2 – SIV 

 


