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Empirical public economics 

(31.3, 7.4, seminar questions)  

Thor O. Thoresen, room 1125, Friday 10-11 

tot@ssb.no, t.o.thoresen@econ.uio.no 
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Reading 

• Thor O. Thoresen & Trine E. Vattø (2015). Validation of 

Discrete Choice Labor Supply Model by Methods of the 

New Tax Responsiveness Literature. Labour Economics, 

37, 38−53. 

• Emmanuel Saez, Joel Slemrod and Seth H. Giertz (2012): 

The Elasticity of Taxable Income with Respect to Marginal 

Tax Rates: A Critical Review. Journal of Economic 

Literature, 50, 3−50.  

 



Ambition of lecture 

• Given that responses to tax changes hold a key position in 

public policy design 

– Focus on methods to derive information about people’s 

responsiveness to changes in tax 
 Structural labor supply model 

 Elasticity of taxable income 

– Discuss responsiveness of Norwegian tax-payers 
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Joel Slemrod’s behavioral hierarchy 

• Effects on labour supply, saving and investments (real 

effects) are smaller and slower than many other effects 

• Timing effects and income shifting effects are usually larger 
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Example of timing effect 

• Taxation of dividends in 2006 
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Tax, labor supply and tax revenue: the Laffer 

curve 
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Two main approaches to obtain information 

about responses in the short-run 

 

• Structural approach 

– Estimation of discrete choice labor supply model on cross-sectional 

data 

– Closely connected to economic theory 

– Useful for simulation of effects of tax changes 

• Quasi-experimental approach 

– Using data before and after a reform to obtain information 

– Reduced form estimation 
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The effect of tax on income: does it reduce 

labor supply? 
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Slutsky equation, wage elasticity: 

uncompensated effect, compensated effect and 

income effect (h=working hours, w=wage, 

y=income) 
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First approach − ETI/NTR  

• Utilizing direct observations of income growth over a reform 

period 

• Key concepts 

– Taxable income 

– Net-of-tax rate (1-marginal tax rate) 

• Observe income before and after a fundamental change in 

tax, as a tax reform 

• See if the income growth varies according to the change in 

the net-of-tax rate 

• Using methods of the «experimental literature» or the 

«treatment literature» 



ETI as a sufficient statistics 

• All types of behavioral responses that affects taxable 

income, such as labor supply adjustments, charitable 

donations, or illegal evasion, have the same impact on 

welfare (Feldstein, 1995; 1999) 
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Martin Feldstein’s analysis of the US tax 

reform of 1986 
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Thoresen and Vattø (2015) use the Norwegian tax 

reform of 2006 
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Using regression analysis for identification of tax 

elasticity (q=income, τ=tax) 

log log(1 )i i iq         

log log(1 )    it t it i itq     

1

(1 )

q

q





 

 
( 1)itE    = 

3 3
1

1
log log

1

 
   

      
   

it it
t it it

it it

q
X

q


   





15 

A major problem: endogenous tax variables 

• Instrumental variable method (IV) 

• 2SLS regression with first stage instrument by tax variable 

calculated on first period income 
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Then another problem appears: result of 

using first period income as instrument 
 

• Mean reversion 

– People with temporarily high income in period t returning to their 

normal income levels in t+3. 

• Addressed by adding in first period income as an 

explanatory variable in the regression 

– Either income itself or piecewise linear function of income (Auten 

and Carroll, 1999; Gruber and Saez, 2002; Kopczuk, 2005) 
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Uncompensated or compensated effects? 

• Saez et al. (2012) state that income effects implicitly are 

assumed away in most ETI analysis  

• How can one account for income effects? 

– Blomquist and Selin (2010) suggest method based on virtual income 

– Added to the estimated equation, instrumented in the same way as 

the net-of-tax rate  
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Summary statistics 
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Estimates of the net-of-tax rate elasticity 
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Responses of different population groups 
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Comparison to what others find 

• Kleven and Schultz (2011) 

– Wage earners, Denmark: 0.05 

• Saez, Slemrod and Giertz (2012) 

– US estimates for taxable income after Feldstein (1995): 0.12-0.40 



Including income effects 

22 



Interpretation of ETI (Saez et al. p 10-17) 

• Income shifting 

– Shifts between types of compensation 
 For example, wage income vs capital income 

• Individual vs corporate tax base 

• Timing responses 

– Dividends before and after the tax reform of 2006 

• Tax evasion 
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Interpretation, cont’d 

• Fiscal externalities 

– Tax incidence and general equilibrium 

• Intensive vs extensive margin 

• Short-term effects 

• Comparison across countries 

– Are Norwegians more or less responsive than people in the US? 
 See Kleven (2014): How Can Scandinavians Tax So Much? 
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Example of decomposition of the ETI − 

Berg og Thoresen (2016): ETI for the self-

employed 
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Second approach to obtain information on tax 

responsivenes  

• Estimation of a discrete choice labor supply model 

• Measures of responses derived by model simulations 
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Discrete choice – a powerful tool in practical 

work 

• Daniel McFadden on BART 

– The official forecast was that 15 percent would use the new train 

system 

– McFadden used discrete choice techniques and suggested 6.3 

percent 

– Actual outcome was 6.2 

• Arthur van Soest (1995) shows how a discrete choice labor 

supply model can be developed 

• Idiosyncratic discrete choice labor supply model developed 

by John Dagsvik and colleagues at Statistics Norway 

– Used in the model system LOTTE of SSB, which is heavily used by 

Norwegian policy-makers 



28 

Labor supply modeling before the discrete 

choice approach 

 

• Empirically challenging to handle taxes 

• Hausman model  

– Approach to account for complicated budget sets 

– Practically cumbersome 
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Key ingredients of the discrete choice labor 

supply approach 

 

• Representation of the choice close to economic theory 

• A random utility representation of the decision model 

• Finite number of choice alternatives: discrete approach 

• The utility depends on characteristics of the alternatives – 

McFadden’s conditional logit model 
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The structural choice model: preferences and the 

budget constraint  
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The discrete choice 

• Individuals maximize by finding the alternative with highest 

utility (no use of ”marginal” optimization) 

• Only differences in utility matter 

• Limited number of alternatives,  

– Different working hours can for example be seen as 

0 5,5 10,10 15,...,45 50,50wh      



McFadden’s conditional logit model  

 

•Error term extreme value distributed, type III 

– Independent of irrelevant alternatives (IIA) 

•The probability that the agent chooses working hours h can 

then be seen as (in two versions): 
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Further specification of the deterministic part of 

utility function  

 

• A Box-Cox specification can (for example) be used 
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Model estimated by cross-sectional data 

• Maximum likelihood estimation with micro data on working 

hours 

– Labor force survey (AKU) 

 

• Practical estimation issues 

– Wage equation using Heckman’s two stage procedure 

– Tax-benefit model useful to describe consumption (post-tax income) 

in different alternatives 

 



Example of estimation results − discrete 

choice model 
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Model evaluation: use the model to replicate 

actual distributions 
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Uncompensated elasticities: effect on hours of 

work from change in (gross) wage  
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Comparable net-of-tax rate elasticities from the 

two approaches 



39 

Extensive and intensive margins and decision-

making within the family 

 

• Extensive margin 

– Reservation wage concept 

• Family model 

– Harmony model vs bargaining 
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Responsiveness of couples, LOTTE-Arbeid of 

SSB, extensive and intensive margins 
  Female Male 

 
Base 

Value 

Own 

Wage 

Elasticity 

Cross 

Wage 

Elasticity 

Elasticity 

w.r.t. 

Both 

Wage 

Rates 

Base 

Value 

Own 

Wage 

Elasticity 

Cross 

Wage 

Elasticity 

Elasticity 

w.r.t. 

Both 

Wage 

Rates 

Probability of Working 

Whole 

sample 
0.89 0.333 -0.141 0.223     

Lowest 

decile 
0.87 0.420 -0.181 0.276     

2
nd

 to 8
th

 

decile 
0.90 0.332 -0.141 0.223     

Highest 

decile 
0.92 0.249 -0.090 0.174     

         

Mean Hours of Work, Conditional on Working 

Whole 

sample 
1601 0.279 -0.086 0.197 2015 0.077 -0.015 0.063 

Lowest 

decile 
1581 0.289 -0.089 0.205 2002 0.067 -0.015 0.053 

2
nd

 to 8
th

 

decile 
1602 0.279 -0.087 0.196 2015 0.077 -0.015 0.063 

Highest 

decile 
1618 0.272 -0.083 0.193 2030 0.090 -0.014 0.076 

         

Unconditional Mean Hours of Work 

Whole 

sample 
1444 0.612 -0.228 0.418     
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Summary 

• Tax responses in working hours and income are moderate 

in Norway 

• The evidence indicate that they have been have become 

smaller over time 

• Are models too simple? 

– Complicated decision process which is difficult to handle empirically 

• What about institutional factors? 

• Other margins may be more responsive (?) 

– Saving 

– Income shifting 

– Tax evasion 

 



Discussion points, seminar 18/4 

• Describe how the elasticity of taxable income is identified 

given that you have access to panel income data. What are 

the main econometric challenges? 

• What type of responses does the ETI reflect? What does it 

mean that it is referred to as a «sufficient statistics» for 

optimal tax policy? 

• Describe how you would proceed to estimate at discrete 

choice labor supply model? How can you obtain information 

on tax responsiveness from this? 

• Discuss the pros and cons of the ETI framework vs the 

structural approach (as discrete choice modeling) to obtain 

information about tax responsiveness 
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