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Abstract 

This thesis consists of one single-authored and two co-authored chapters, whichinvestigate 

how changes in wages and unemployment benefits affect the transition between employment 

and unemployment. 

The first chapter examines the effect of bonus payments on labor market fluctuations.A large 

share of workers receives bonus payments besides their base wage. The benefits of flexible 

wage components in remuneration are twofold: they can incentivize workers and make it 

easier to adjust wages downward in response to negative shocks. Using data on bonus 

payments of Hungarian workers from linked employer-employee data, I disentangle the 

importance of these two factors to assess their respective importance. First, I show that bonus 

payments flexibly adjust to the revenue shocks of firms. At the same time, the separation rate 

of workers without bonuses do not react more to revenue changes than the separation rate of 

workers with bonuses. Bonus paying firms are shown to be financially more stable, larger and 

more productive, and they have less volatile revenue than firms not paying bonuses. These 

facts are consistent with a wage posting model with incentive contracting, but they are hard to 

reconcile with models emphasizing the role of bonus payments in alleviating wage rigidity. 

These results indicate that wage flexibility regulations may not affect the employment 

responses of firms to negative shocks 

The second chapter is co-authored with Péter Elek, János Köllő and Péter András Szabó. In 

this chapter,we estimate a double-hurdle (DH) model of the Hungarian wage distribution 

assuming censoring at the minimum wage and wage under-reporting (i.e. compensation 

consisting of the minimum wage, subject to taxation and an unreported cash supplement). We 

estimate the probability of under-reporting for minimum wage earners, simulate their genuine 

earnings and classify them and their employers as ‘cheaters’ and ‘non-cheaters’. In the 

possession of the classification, we check how cheaters and non-cheaters reacted to the 

introduction of a minimum social security contribution base, equal to 200 per cent of the 

minimum wage, in 2007. The findings suggest that cheaters were more likely to raise the 

wages of their minimum wage earners to 200 per cent of the minimum wage, thereby 

reducing the risk of tax audit. Cheating firms also experienced faster average wage growth 

and slower output growth. The results suggest that the DH model is able to identify the loci of 

wage under-reporting with some precision. 

The third chapter is co-authored with Attila Lindner and it estimates welfare consequences of 

frontloading the unemployment benefit. In November 2005, the Hungarian government 

frontloaded the UI benefit path, while keeping constant the total benefit amount that could be 

collected over the UI spell. We estimate the effect of this reform on non-employment duration 

using an interrupted time series design. We find that non-employment duration falls by 1.5 

weeks after November 2005. We show that this response is large enough to make the policy 

revenue neutral. Our evaluation for this reform is positive: frontloading increased job finding, 

did not make any unemployed worse off, and did not cost anything to the government. 

  



Chapter 1 

“Do Firms Pay Bonuses to Protect Jobs?” 

 

 

The use of flexible wage elements over the base wage is widespread: approximately 50% of 

employees in developed countries receive flexible wage elements such as bonuses, allowances 

and overtime payments, and these components have fed into higher wage inequality over the 

last decades. 

Flexible wages elements may be dictated by different rationales. For example, they may be 

paid to incentivize workers’ effort by linking total wage compensation to output.Or they may 

help cushion the effects of negative revenue shocks on employment, in the face of downward-

rigid base wages. This channel is particularly important whenever job loss is a major source 

of inequality. 

In this paper, I provide evidence that the bonuses are paid to incentivize workers. I develop a 

tractable wage posting model where firms can share their revenue with the workers in form of 

bonus payments. The model formally distinguishes formally between the consequences of 

wage flexibility and the incentive contract explanation for bonus payments. I test the 

implications of the model with a unique linked employer-employee database that contains 

detailed worker-level information on the structure of earnings (and bonus payments) and also 

firm-level income statement information. These data allow me to estimate employment and 

wage responses to idiosyncratic revenue shocks, and to test whether these responses are 

different for workers with and without bonuses. 

According to my main results bonus payments are flexibly adjusted to firm-level revenue 

shocks, while base wages are more rigid. I show that workers with bonuses are not more 

likely to keep their job in response to negative revenue shocks compared to fixed-wage 

workers. This reduced-form evidence indicates that bonuses affect the adjustment of wages 

more than the adjustment of employment. 

Bonus paying firms are also more productive, and they have more employees and less volatile 

growth rates than firms without bonuses. The relationship between the prevalence of bonus 

payments and revenue volatility is strictly decreasing in contrast to the non-monotonic 

relationship implied by the endogenous separation model.  

 

 

 

Chapter 2 

”Detecting Wage Under-reporting using a Double Hurdle Model” 

with Péter Elek, János Köllő and Péter A. Szabó 

 
 

The evasion of payroll taxes has two main forms. One is unreported (black) employment, 

when the employee is not registered and neither she nor her employer pays any taxes. The 

other main form is the under-reporting of wages, or grey employment, when the 

compensation consists of an officially paid amount, subject to taxation, and an unreported 

supplement also known as an “envelope wage” or “under the counter payment”. In order to 

maximize the total evaded tax, the officially paid wage is often (but not always) chosen as the 

minimum wage (MW).  



In this paper we estimate the prevalence of disguised MW earners with the double hurdle 

(DH) model, first proposed by Cragg (1971), using linked employer-employee data. The DH 

is a potentially suitable method for disentangling genuine from ‘fake’ MW earners, relying on 

the assumption that MW payment is governed by two different processes: market 

imperfections implying censoring at the MW, on the one hand, and non-random selection to 

wage under-reporting, on the other. Our application of the DH for Hungary assumes that a 

spike at the MW was observed for two reasons (i) because of constraints and costs preventing 

firms from firing all low-productivity workers after a wave of exceptionally large hikes in the 

MW and (ii) because of tax fraud. That said, a worker’s genuine wage is observed only if her 

productivity exceeds the MW and her wage is fully reported. The DH model simultaneously 

deals with the censoring problem and selection to tax fraud, and estimates the probability of 

cheating for each MW earner. In the possession of the parameters one can also simulate the 

‘genuine’ wages of MW earners. 

The DH model’s reliance on distributional properties (as well as the difficulty in finding 

exclusion restrictions for the selection equation) warns us not to take the estimates at face 

value. Therefore, we test the validity of the DH results by exploiting a unique episode of 

Hungary’s unconventional MW policies. The test examines the introduction of a minimum 

contribution base amounting to 200 per cent of the minimum wage (2MW), in 2007. After the 

introduction of the reform, firms paying wages lower than 2MW faced an increased 

probability of tax authority audit and a higher risk of being detected as cheaters. Firms were 

required to report that they paid wages below 2MW and provide evidence, upon request, that 

their low-wage workers were paid at the going market rate. The reform created incentives for 

cheating firms to raise the reported wages of MW earners to 2MW while non-cheaters (those 

paying genuine minimum wages) had no interest to do so. We distinguish cheaters from non-

cheaters on the basis of DH estimates for 2006 and check how the cheating proxies affected 

the probability that a worker earning the MW in 2006 earned 2MW in 2007. We also study 

how the wages of MW earners changed in 2006-2007. We find that suspected cheaters were 

more likely to shift their workers from MW to 2MW compared to non-cheating firms. 

Furthermore, we find that the sales revenues of cheating firms were adversely affected by the 

reform. 

 

 

 

Chapter 3 

Frontloading the Unemployment Benefit: An Empirical Assessment 

With Attila Lindner 

Unemployment insurance programs aim to protect against financial distress at job loss and to 

maintain incentives to search for jobs. Unfortunately, these two goals are often in conflict: an 

insurance that provides better protection often leads to moral hazard and, as a result, to longer 

unemployment duration. This classic trade-off between insurance value and moral hazard 

determines the optimal level of the unemployment benefit.  

However, the classic analysis of optimal unemployment insurance (UI) assumes that the 

benefit is constant throughout the unemployment spells. Changing the benefit path, in 

principle, can maintain the insurance aspects of UI and can provide more incentives to search 

for a job at the same time. For instance, consider a change that frontloads the benefit profile 

by raising the unemployment benefit with $1 in the first period and by cutting it with $1 in the 

second period. Under this benefit change, the short-term unemployed can collect more 

benefits, while the long-term unemployed collect the same amount of benefit throughout their 



unemployment spell. Therefore, benefit frontloading makes none of the unemployed worse 

off and makes some of them better off.  

The benefit frontloading described here can lead to a win-win situation where some of the 

unemployed are made better off without making any other actors worse off. However, it 

remains an empirical question whether the cost savings caused by the behavioral responses is 

large enough to offset the mechanical cost increase induced by the reform. This paper 

provides the first empirical assessment to answer this question. We exploit a unique 

Hungarian reform that changed radically the time profile of UI payments. The unemployed 

who claimed benefit before 1st of November 2005 could rely on a constant benefit for 270 

days. However, those who claimed benefit after November 1st were eligible to the same 

benefit amount, but in a different structure: they had higher benefit in the first 90 days and 

then lower in the next 180 days. Putting it simply, the Hungarian UI reform frontloaded the 

benefit profile while the total benefit that could be collected remained the same. 

We assess the effect of this unique policy change on non-employment duration using 

administrative data on UI claimants and social security contributions. Our main empirical 

strategy compares non-employment durations for those who claimed benefit before the UI 

change,and were, therefore, left with the old benefit schedule, to those who claimed 

afterwards. We implement an interrupted time series analysis and show that the average non-

employment duration was stable preceding the reform, while there was a sharp drop in non-

employment duration that coincides with the timing of the reform. We estimate that non-

employment duration decreased by 10 days, or 1.5 weeks after the reform. 

We also examine the effect of the benefit change on the quality of jobs found. We do not find 

any evidence for a change in reemployment wages or in the duration of new jobs. Therefore, 

our estimates suggest that the shortened unemployment duration did not lead workers to 

accept worse (or better) jobs. 

We then we translate the estimated effects into changes in the UI budget. The new benefit 

mechanically increased governmental spending, because short-term unemployed collected 

more benefits. However, it also fastened up job finding, which decreased spending on 

unemployment benefits. These effects offset around 50% of the mechanical cost increase. 

Another offsetting channel is the increase in personal income tax and social security 

contributions. This latter offset another 70% of the mechanical cost increases, and so the 

behavioural responses were large enough to counterbalance the mechanical cost increase 

caused by the reform 
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