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Durán-Cabré, Esteller-Moré, Salvadori University of Ferrara 19 March 2019 2 / 20 

 

 

 
 
 
 
 

I The economic downturn associated with the global financial crisis caused 
an important fall in tax revenues in many countries.  
 

I Tax enforcement is an additional instrument to collect revenues (Slemrod 
and Gilitzer, 2014). 

 

I The role of tax administrations is particularly salient in times of crisis: for 
example, according to The Economist (2012), talking about attempts to 
fight against tax havens, “… [governments] are strapped for cash and 
hungrily hunt every penny in tax revenue” 

 

I In the case of Spain, according to the 2019 draft of the State Public 
Budget: “The fight against fraud has been key in the process of fiscal 
consolidation and recovery of tax revenue losses” (p. 225, Yellow book). 

  

Motivation 
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Objective 

 
 
 
 

I Therefore, one would expect tax enforcement to be counter-cyclical: in 
times of crisis, higher enforcement levels. This would be in accordance 
with a fiscal capacity argument. 

 

I However, taxpayers may also be liquidity constrained. As long as the tax 
administration internalizes this situation, tax enforcement might become 
pro-cyclical.  

 

I Our main objectives are:  
 
(i) by means of a theoretical model based on Andreoni (1992), identify 

when it is optimal for enforcement to be counter-cyclical/pro-
cyclical;  
 

(ii) test that behaviour using Spanish data. 
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Literature Review (I) 

 

 

I Allingham and Sandmo (1972) characterize the decision to evade as a 
gamble under a static context (i.e., evasion occurs today and has 
consequences today).  

 

I According to that context, there will be a positive level of evasion (no full 
evasion as long as individuals are risk-averse), as long as such a gamble 
is fair, that is, the expected net benefit from evading (saved taxes minus 
expected penalty) is positive. 

 

I This is not necessarily longer the case when dynamics is taken into 
account. In that case, even if such a gamble is unfair (negative net 
benefit), taxpayers might evade (Andreoni, 1992). 
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Literature Review (II) 

 

I Under a dynamic context, taxpayer might be willing to accept such an 
unfair gamble as long as this allows her to smooth consumption along 
time: the tax administration is a loan shark, where the (implicit) high 
interest rate is the expected net cost from evading taxes today. Alm et 
al. (2018) provide empirical evidence on this behaviour by firms. 

 

I Following such a theoretical framework, we will show that under a 
recession the tax administration might certainly follow a pro-cyclical 
enforcement policy, as suggested by Brondolo (2009).  

 

I However, there is a lack of theoretical and empirical analysis on this. 
Most of the literature focuses on the fiscal capacity argument (Besley 
and Persson, 2009), which – in our context – should be interpreted as 
counter-cyclical tax enforcement. 
 

I Similarly, Chen (2017) suggests that in presence of negative structural 
shocks on tax revenues (in his case, the abolition of a local tax) the tax 
administration sets tougher tax enforcement.  
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Theoretical Framework (I): Individuals 

 
 
Two periods: 

 
I Period 1: the taxpayer earns income (𝑊𝑊1), can save (𝑆1), has to pay 

taxes, but might evade (𝑋1 = 𝑊𝑊1 − 𝑊𝑊1
𝑟); Period 2: she might be audited 

(𝑝), and with certainty she obtains a given untaxed bequest (𝑊𝑊2).  
 

𝑈𝑈 = 𝑢(𝐶𝐶1) + (1 − 𝑝)𝑢(𝐶𝐶2
𝑁𝐴) + 𝑝𝑢(𝐶𝐶2

𝐴) 
𝐶𝐶1 = 𝑊𝑊� + 𝜏𝑋1 − 𝑆1;  𝐶𝐶2

𝑁𝐴 = 𝑊𝑊2 + 𝑆1;   𝐶𝐶2
𝐴 = 𝑊𝑊2 + 𝑆1 − (𝜏 + 𝛾)𝑋1 

 
 

I Liquidity constraints arise as long as such an unobservable bequest 
(period 2) is larger than the net income under full tax compliance (period 
1) )  𝑊𝑊2 > 𝑊𝑊� = 𝑊𝑊1(1 − 𝜏). 

 
I In absence of loans from the financial sector, the taxpayer might be 

willing to evade to smooth consumption even if evasion is an unfair 
gamble, i.e. if the expected net financial return of evasion is negative. 
𝜇 ∶= 𝜏 − 𝑝(𝜏 + 𝛾) < 0 
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Theoretical Framework (II): Individuals 
 

I In particular, evasion will be optimal when the following condition holds: 

 
𝑚 > 1 − 𝜇

𝜏
    

 

I where 𝑚 is the marginal rate of substitution between current and future 
consumption.  
 

I Non-financially constrained individuals: 𝑚 ≤ 1 , 𝑊𝑊2 ≤ 𝑊𝑊� , evasion is only 

optimal when it is a fair gamble (𝜇 > 0); 
 

I Financially constrained individuals: 𝑚 > 1 (i.e., the marginal utility of 
today’s consumption is larger than tomorrow’s marginal utility of 
consumption) , 𝑊𝑊2 > 𝑊𝑊� , and so evasion is compatible with negative 

values of 𝜇.  
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Theoretical Framework (III): The tax administration 

 

 

I From now on, we focus on the case where 𝒎 > 𝟏; at the aggregate level, 
optimal tax enforcement in times of crisis. 

 
 

I We assume the tax administration maximizes the representative 
individual’s indirect utility function subject to an intertemporal budget 
constraint. The FOC is: 

 
 

𝑀𝐶𝐶 = 𝑉(𝐶𝐶2
𝑁𝐴) − 𝑉(𝐶𝐶2

𝐴) = 𝜆 �(𝜏 + 𝛾)𝑋1 −
𝜕𝑋1

𝜕𝑝
𝜇� = 𝑀𝐵 > 0 
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Theoretical Framework (IV): The Equilibrium 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I The optimal level of tax enforcement equals marginal cost (MC) of tax 
enforcement with the marginal benefit (MB).  

 

I In Andreoni’s (1992) model, the optimal 𝜇 is negative (only care for tax 
revenue collected). As we follow a welfarist approach, this is not 
necessarily the case.  
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Theoretical Framework (V):  
Optimal tax enforcement along the economic cycle 
 

I Our objective is to identify how the tax administration reacts in front of a 
negative shock on the taxpayer’s side (𝑊𝑊2↑) ) comparative static exercise  

 

I In front of stronger liquidity constraints (𝑊𝑊2↑), the MC of tax 
enforcement decreases, while the impact on the MB is uncertain:    

 
 

𝜕𝑀𝐵
𝜕𝑊𝑊2

= 𝜆 �(𝜏 + 𝛾)
𝑑𝑋1

𝑑𝑊𝑊2
−

𝜕
𝜕𝑊𝑊2

�
𝑑𝑋1

𝑑𝑝
� 𝜇� >

≤0 

 
       IE               SE 

 

I 𝜇 ≥ 0 ⟹     𝜕𝑀𝐵
𝜕𝑊2

> 0 ⟹ 𝑊𝑊2 ↑⟹ 𝑝∗ ↑⟹ countercyclical 𝑝∗       

I 𝜇 < 0 ⟹  �

𝜕𝑀𝐵
𝜕𝑊2

> 0 ⟺ |𝐼𝐸| ≥ |𝑆𝐸| ⟹ countercyclical 𝑝∗             
𝜕𝑀𝐵
𝜕𝑊2

< 0 ⟺ |𝐼𝐸| < |𝑆𝐸| ⟹ counter or procyclical 𝑝∗
� 

depending on how much MC↓ wrt MB 
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Theoretical Framework (VI): Example of pro-cyclical 
tax enforcement 
 

 
 
 
 
 
 
 
 
 
 
 
 

I From p*, there is a shock: relocation to p1
* (MC decreases); and finally we 

are at p2
* (MB also decreases, necessary condition: severely constrained 

individuals).  

I It is possible to show that under severe financial constraints (c) tax 
enforcement is at least less counter-cyclical than in an unconstrained 
situation: 

𝑑𝑝𝑐

𝑑𝑊𝑊2
−

𝑑𝑝𝑢

𝑑𝑊𝑊2
< 0                                            
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Theoretical Framework (VII): From counter-cyclical 
pro-cyclical tax enforcement (example) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In our empirical analysis, we will test whether the reaction of tax 
enforcement to shocks is milder when taxpayers are under severe financial 
constraints. Is the tax administration aware of the advantages of “playing” 
an unfair gamble to taxpayers?  
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Empirical Strategy (I): the endogenous variable 

 
 
 
 

I We measure the productivity of tax enforcement by means of the 

“Perceived Tax Enforcement” (from the surveys “Public opinion and fiscal 

policy” – CIS, 1994-2015) 
 

I “Do you think that the tax administration is currently taking many/quite 

a few/a few/very few steps in its efforts to fight against tax evasion?” 
 

𝑝𝑖𝑗𝑡 = {1,2,3,4} 
 

I By defining as an ordinal dependent variable measuring the unobservable 
actual perceived tax enforcement of individuals, we can design ordered 
response models.  
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Empirical Strategy (II): Ordered Probit Model 

 

𝑝∗
𝑖𝑗𝑡 = 𝛽𝐸𝐶𝐶𝑗𝑡 + 𝒀𝒊𝒋𝒕𝝍 + 𝑿𝒋𝒕𝜶 + 𝜗𝑗 + 𝜏𝑡 + 𝜀𝑖𝑗𝑡 

𝑝𝑖𝑗𝑡  =

⎩
⎪
⎨

⎪
⎧

1            if    𝑝∗
𝑖𝑗𝑡 ≤ 𝜔1                             

2            if   𝜔1 ≤ 𝑝∗
𝑖𝑗𝑡 ≤ 𝜔2                   

3            if   𝜔2 ≤ 𝑝∗
𝑖𝑗𝑡 ≤ 𝜔3                  

4            if    𝑝∗
𝑖𝑗𝑡 ≥ 𝜔3                             

� 

 

I 𝐸𝐶𝐶𝑗𝑡 is a proxy of the AC-specific economic cycle at time t. We 

alternatively employ 𝐺𝐷𝑃𝑗𝑡 or 𝑈𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑗𝑡. 

I 𝒀𝒊𝒋𝒕 controls for personal characteristics 

I 𝑿𝒋𝒕 controls for other AC-specific relevant variables.  

I Finally, we account for fixed effects (𝜗𝑗), time effects (𝜏𝑡) and 𝜀𝑖𝑗𝑡 is the 
error term. 
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Empirical Strategy (III): Ordered Probit Model 

 
 
 

I In our theoretical framework, we parameterise a negative financial shock 

to the economy by an increase in 𝑊𝑊2 with respect to 𝑊𝑊1.  

I Here, we can coherently interpret 𝑊𝑊2 as the potential or the long run 
GDP expected in period t and 𝑊𝑊1 as the effective GDP at that time.  

 

I Thus, a lower value of 𝐺𝐷𝑃𝑗𝑡 with respect to its expected long run level 
implies an economic downturn.  

 

I Therefore, we identify a counter-cyclical tax enforcement with a negative 
sign when 𝐸𝐶𝐶𝑗𝑡 is proxied by 𝐺𝐷𝑃𝑗𝑡 (Similarly, the sign is positive when it 

is proxied by 𝑈𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑗𝑡). 
 
  



Durán-Cabré, Esteller-Moré, Salvadori University of Ferrara 19 March 2019 16 / 20 

 

 

Empirical Strategy (IV): endogenous variable & 
Identification issues 

 
𝑝∗

𝑖𝑗𝑡 = 𝑝𝑆𝑇𝑅𝑈𝐶𝑇𝑈𝑅𝐴𝐿
𝐴𝐶𝑇𝑈𝐴𝐿 + 𝑝𝐶𝑂𝑀𝑀.𝐶𝑌𝐶𝐿𝐸

𝐴𝐶𝑇𝑈𝐴𝐿 + 𝒑𝑨𝑪−𝑪𝒀𝑪𝑳𝑬
𝑨𝑪𝑻𝑼𝑨𝑳 + 𝑝𝑆𝑇𝑅𝑈𝐶𝑇𝑈𝑅𝐴𝐿

𝐼𝑁𝐷𝐼𝑉𝐼𝐷𝑈𝐴𝐿 + 𝑝𝐶𝑂𝑀𝑀.𝐶𝑌𝐶𝐿𝐸
𝐼𝑁𝐷𝐼𝑉𝐼𝐷𝑈𝐴𝐿 + 𝑝𝐴𝐶−𝐶𝑌𝐶𝐿𝐸

𝐼𝑁𝐷𝐼𝑉𝐼𝐷𝑈𝐴𝐿 

 
This perception depends on: 
 
The actual policy: 

I Structural component (FE or 5 years fixed effects instead of FE, and AC-
specific contextual variables) 

I Common cyclical component (TE) 

I AC cyclical component (what we want to identify) 
 

The individual component (preferences/demand): 

I Structural component (individual characteristics - IC) 

I Common cyclical component (TE, Interaction IC*TE, not significant 
difference) 

I AC cyclical component (separate regression for 2 clusters of individuals 

with different risk perception along the economic cycle – not significant 
difference) 
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Results (I): pooled model 
 
 
 
 
 

 (1) (2) (3) (4) (5) (6) 
       
GDP (CA) -0.311*** -0.794*** -0.778***    
 (-3.027) (-3.898) (-3.666)    
Unemployment 
(CA) 

   0.157*** 0.201*** 0.201*** 

    (3.939) (3.349) (3.114) 
Observations 28384 28384 28384 28384 28384 28384 
Log-likelihood -

32878.452 
-

32793.464 
-

32554.842 
-

32875.319 
-

32796.059 
-

32557.085 
Control variables YES YES YES YES YES YES 
Fixed Effects YES NO NO YES NO NO 
Time Effects YES YES YES YES YES YES 
FE×5years TE NO YES YES NO YES YES 

Individual_Var.s×TE  NO NO YES NO NO YES 

Note: t statistics in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01. 
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Empirical Strategy (V): Linear SPLINE 
 

 
𝑝∗

𝑖𝑗𝑡 = 𝑓�𝐸𝐶𝐶𝑗𝑡� + 𝒀𝒊𝒋𝒕𝝍 + 𝑿𝒋𝒕𝜶 + 𝜗𝑗 + 𝜏𝑡 + 𝜀𝑖𝑗𝑡                        

                             

𝑓�𝐸𝐶𝐶𝑗𝑡�  = �
𝛽1𝐸𝐶𝐶𝑗𝑡 + 𝑎1           if    𝐸𝐶𝐶𝑗𝑡 ≤ 𝑘𝑛𝑜𝑡1                             

      𝛽2𝐸𝐶𝐶𝑗𝑡 + 𝑎2           if   𝑘𝑛𝑜𝑡1 ≤ 𝐸𝐶𝐶𝑗𝑡 ≤ 𝑘𝑛𝑜𝑡2                                 
𝛽3𝐸𝐶𝐶𝑗𝑡 + 𝑎3            if    𝐸𝐶𝐶𝑗𝑡 ≥ 𝑘𝑛𝑜𝑡2                             

�              

         

𝑝𝑖𝑗𝑡  =

⎩
⎪
⎨

⎪
⎧

1            if    𝑝∗
𝑖𝑗𝑡 ≤ 𝜔1                             

2            if   𝜔1 ≤ 𝑝∗
𝑖𝑗𝑡 ≤ 𝜔2                   

3            if   𝜔2 ≤ 𝑝∗
𝑖𝑗𝑡 ≤ 𝜔3                  

4            if    𝑝∗
𝑖𝑗𝑡 ≥ 𝜔3                             

�                                                                 
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Results (II): spline model 
 
 
 

 (1) (2) (3) (4) 
 Linear spline  

with knots equally spaced 
Linear spline  

with knots at specified points 
   (1st & 5th pctls) (95th & 99th pctls) 
     
GDP (CA)1 -0.947***  11.017*  
 (-2.949)  (1.662)  
GDP (CA)2 -0.235*  -3.204  
 (-1.773)  (-0.934)  
GDP (CA)2 -0.430***  -0.321***  
 (-3.842)  (-3.093)  
Unemployment (CA)1  -0.168  0.190* 
  (-1.023)  (1.779) 
Unemployment (CA)2  0.380***  0.507** 
  (2.847)  (2.244) 
Unemployment (CA)3  -0.026  -4.940*** 
  (-0.163)  (-2.730) 
Observations 28384 28384 28384 28384 
Log-likelihood -32874.364 -32791.823 -32876.756 -32791.934 

Note: t statistics in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01. Baseline models are 
models 2 and 5 of previous table. 
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Conclusions 
 
 
 
 
 
 

I According to our estimations, the tax administration reacts to the state of 
the economy; and the nature of the reaction – as expected by our 

theoretical model – depends on the severity of the crisis. 
 

I On average, tax authorities set a counter-cyclical tax enforcement policy 
confirming that, as theory suggests, in most of cases this is the optimal 
response of tax authorities to economic shocks.  
 

I Nevertheless, when the economic downturn is particularly severe, the tax 
administration prefers to waive additional tax revenues that could raise 
strengthening the tax enforcement and start to set a more pro-cyclical 
enforcement policy. 
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Separate regressions by Unemployment Risk type 

 
I We estimate 𝑈𝑈𝑅𝑖𝑗𝑡, we define 𝑙𝑜𝑤𝑈𝑈𝑅𝑖𝑗𝑡 = 1 if 𝑈𝑈𝑅𝑖𝑗𝑡 < 𝑈𝑈𝑅����𝑖𝑗𝑡 

I Rationale: the lower the 𝑈𝑈𝑅𝑖𝑗𝑡, the lower the exposure to EC ) individuals 

with 𝑙𝑜𝑤𝑈𝑈𝑅𝑖𝑗𝑡 = 1 are less likely to change their perception/demand of tax 

enforcement along the EC ) more likely to correctly estimate β. 

 
 (1) (2) (3) (4) 
 Low UR High UR Low UR High UR 
     
GDP (CA) -0.779*** -0.837**   
 (-3.031) (-2.421)   
Unemployment (CA)   0.171** 0.243** 
   (2.296) (2.330) 
Observations 17371 11013 17371 11013 
Log-likelihood -20002.350 -12706.730 -20004.587 -12707.245 
Fixed Effects NO NO NO NO 
Time Effects YES YES YES YES 
FE×5years TE YES YES YES YES 

Individual_Var.s×TE  NO NO NO NO 
Note: t statistics in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01. Baseline models are models 2 and 5 of 1st 
table. 
 

I We test whether �̂�𝑙𝑜𝑤𝑈𝑅 ≠ �̂�ℎ𝑖𝑔ℎ𝑈𝑅 and find that they is not statistically significant 
difference between these coefficients, thus we employ the pooled model. 

 
 


