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Abstract  

This paper reviews recent advances in dynamic capital taxation considering the dynamic Mirrlees approach. Dynamic taxes 

are not restricted ex ante and are set for redistribution and insurance considerations. Capital is taxed in order to improve 

incentives to work. On average wealth taxes across individuals are zero ex-ante. However, they depend on future labor 

income-if labor income is below average, your capital tax is positive. If your labor income is above average, then your 

capital tax is negative. The fact that the capital tax varies in this regressive way makes investment risky and creates a 

positive risk premium, which explains how it is possible to have a positive intertemporal wedge/tax. Even though taxes are 

zero ex-ante.  

Keywords: dynamic Mirrlees model, dynamic taxes, inverse Euler equation, labor taxes, capital taxes, heterogenous ability 

 

Introduction 

When we think about the optimal taxation the obvious questions that we are raising are: whether taxes depend 

on age, or whether taxes depend on past history, or whether the optimal tax system should be progressive or 

regressive. The standard theory of optimal taxation posits that a tax system 28should be chosen to maximize a 

social welfare function subject to a set of constraints, see Mankiw, Wenzierl,Yagan (2009).This paper will 

review some selected advances in the theory of dynamic taxation. The approach we will investigate is by papers 

based on Mirrlees (1971).This approach by the static Mirrlees(1971) supposes the idea that agents’ productive 

abilities are private information and are heterogenous, and lets productive ability to evolve in time, see 

Stancheva (2020).Static taxation is studied in well known distinguished  papers by: Mirrlees (1971), Diamond 

(1998), Saez(2001), Werning (2007).Dynamic taxation most famous example in the literature are: Diamond-

Mirrlees (1978); Albanesi-Sleet (2006), Shimer-Werning (2008), Ales-Maziero (2009), Golosov-Troshkin-

Tsyvinsky (2011).A sizeable literature in NDPF(New Dynamic Public Finance) studies optimal taxation in 

dynamic settings, see also( Golosov, Kocherlakota, and Tsyvinski (2003),  Golosov,Tsyvinski, and Werning 

(2006), Kocherlakota (2010). The government’s inability to condition taxes directly on skills ends up implying 

that it has to treat agents as being privately informed about their productivities. It follows that the optimal tax 

problem in the NDPF is isomorphic to a dynamic contracting problem between a risk-neutral principal and a 

risk-averse agent who is privately informed about productivities, see Kocherlakota (2010).There exists a large 

literature on the dynamic principal agent models , which includes the works by: Rogerson (1985), 

Spear,Srivastava (1987), Green (1987), and Atkeson ,Lucas (1995). The analysis of the static Mirrlees problems 

(Mirrlees (1971), Atkinson,Stiglitz (1976), Tuomala (1990)) also points out that if the planner is more 

redistributive than utilitarian planner, the tax policy is substantially different from linear, and nonlinear taxes 

may yield large welfare gains. Models of optimization in these papers from NPDF literature and developing IC 

constraints follow methods developed by: Fernandes-Phelan (2000), Werning (2002), Abraham-Pavoni (2008), 

Kapicka (2013), Williams (2011),  Pavan-Segal-Toikka (2014).In the static MIrrlees model developed by 

Diamond (1998) the optimal labor distortions depended on three parameters: the shape of the income 

distribution, the redistributionary objectives of the government, and labor elasticity. In the dynamic taxation 

model three differences are introduced: “(i)the use of dynamic incentives adds a force lowering labor wedges; 

(ii) conditional rather than unconditional distributions of skills are key determinants of wedges; (iii) persistence 

of shocks acts as a more redistributionary motive for the planner”. See Golosov-Troshkin-Tsyvinsky (2011). 

One of the main findings from the dynamic Mirrlees literature is that:” taxes will be optimally smoothed over 

the life cycle, and that they will be featuring a persistent component that depends on last period’s taxes and a 

drift term that captures the insurance motive”, see Stantcheva (2020). Savings are typically discouraged at the 

optimum relative to the free-savings case because higher levels of assets and lower work effort are 

 
28 Optimal tax system should not be confused with Pareto efficient tax system. One definition we can adopt for the 
Pareto efficient tax system is given is Stiglitz (2018) as follows: Pareto efficient tax structures are those (given the 
admissible set of taxes and the required public revenue) which are such that no one can be better off without 
making someone worse off. What does “optimal” means? – “ex ante Pareto optimal tax systems, in which the 
government’s redistributional motives are based on attributes other than skills themselves” , see Kocherlakota 
(2010). 

mailto:dusko.josevski@ugd.edu.mk
mailto:tatjana.dzaleva@ugd.edu.mk
mailto:mico.apostolov@ugd.edu.mk
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complements. This is the inverse Euler logic that arises when labor effort is not observed and needs to be 

incentivized. This result is different from that by Chamley(1986)–Judd(1985) zero capital income tax result. So, 

this paper will review models developed in Stantcheva (2020), Golosov et al. (2003), and Farhi, Werning 

(2013).  There is additional 2 period simple Mirrlees model explained. 

 

The dynamic Mirrlees approach:I (per Stantcheva (2020)) 

Economy consists of agents who live 𝑇  year , they work 𝑙𝑡 ≥ 0 hours per period 𝑡 at wage rate 𝑤𝑡 their income 

is 𝑦𝑡 = 𝑤𝑡𝑙𝑡  , disutility of labor is 𝜙𝑡(𝑙𝑡) which is strictly increasing and convex. The wage rate 𝑤𝑡 = 𝜃𝑡  is 

equal to ability 𝜃𝑡  , or the notation is 𝑤𝑡(𝜃𝑡)  , gross interest rate from physical capital accumulation is 

𝑅Investments in the physical capital are called savings. Ability of agents is heterogenous 𝜃𝑡 and the distribution 

of ability is 𝑓1(𝜃1), earning ability evolves according to Markov process29 with time varying transition function 

𝑓𝑡(𝜃𝑡|𝜃𝑡−1) and the support of the function is Θ ≡ [𝜃, 𝜃]. Agents per period utility separable in consumption 

and labor is: 

 

equation 1 

𝑢̃𝑡(𝑐𝑡 , 𝑦𝑡 , 𝜃𝑡) = 𝑢𝑡(𝑐𝑡) − 𝜙𝑡 (
𝑦𝑡

𝜃𝑡
) 

𝑢𝑡 is increasing twice differentiable and concave. Now, 𝜃𝑡 is the history of ability shocks up to period 𝑡 and Θ𝑡 

the set of possible histories at 𝑡, and 𝑃(𝜃𝑡) the probability of a history 𝜃𝑡 ; so that now we have : 𝑃(𝜃𝑡) =
𝑓𝑡(𝜃𝑡|𝜃𝑡−1)…𝑓2(𝜃2|𝜃1)𝑓

1(𝜃1) .An allocation 𝑥𝑡|𝜃
𝑡 = 𝑥𝑡 = {𝑥𝑡(𝜃

𝑡)}Θ𝑡
= {𝑐(𝜃𝑡), 𝑦(𝜃𝑡)}Θ𝑡

.Utility of lifetime 

allocation discounted by the discount factor 𝛽 is given by: 

 

equation 2 

𝑈(𝑐(𝜃𝑡), 𝑦 (𝜃𝑡)) = ∑∫𝛽𝑡−1 [𝑢𝑡(𝑐(𝜃
𝑡)) − 𝜙𝑡 (

𝑦(𝜃𝑡)

𝜃𝑡
)]𝑃(𝜃𝑡)𝑑𝜃𝑡

𝑇

𝑡=1

 

Where in previous 𝑑𝜃𝑡 ≡ 𝑑𝜃𝑡 , … , 𝑑𝜃1.The planning problem is set up as follows. In every period the planer can 

observe the agents’ output𝑦𝑡 and consumption 𝑐𝑡, but ability 𝜃𝑡 is not observable and neither is labor supply 

𝑙𝑡 =
𝑦𝑡

𝜃𝑡
 . So, if an agent produces low output, the planner does not know whether it was labor effort or ability 

that was low. This problem uses FOA (first order approach) that replaces the (infinite) set of incentive 

compatibility constraints with agents’ envelope conditions, the program is made recursive, using as state 

variables the promised utility and its gradient. Now let’s imagine a direct revelation mechanism30 where in each 

period agents report their ability 𝜃𝑡, where reporting strategy is 𝑟𝑡 = {𝑟𝑡(𝜃
𝑡)}𝑡=1

𝑇 ., ℛ represents the set of all 

reporting strategies 𝑟𝑡 = {𝑟1(𝜃1), . . , 𝑟𝑡(𝜃
𝑡)} which is the history from this reporting strategy 𝑟𝑡  .Continuation 

value after the history is denoted by 𝜔𝑟(𝜃𝑡) is the solution to: 

 

equation 3 

𝜔𝑟(𝜃𝑡) = 𝑢𝑡(𝑐(𝑟
𝑡(𝜃𝑡)) − 𝜙𝑡 (

𝑦(𝑟𝑡(𝜃𝑡)

𝜃𝑡
) + 𝛽 ∫𝜔𝑟(𝜃𝑡+1)𝑓𝑡+1(𝜃𝑡+1|𝜃𝑡)𝑑𝜃𝑡+1  

The continuation value under truthful revelation is given as: 

 

equation 4 

𝜔(𝜃𝑡) = 𝑢𝑡(𝑐(𝜃
𝑡))𝜙𝑡 (

𝑦(𝑟𝑡(𝜃𝑡))

𝜃𝑡
) + 𝛽 ∫𝜔 (𝜃𝑡+1)𝑓𝑡+1(𝜃𝑡+1|𝜃𝑡)𝑑𝜃𝑡+1  

Incentive compatibility as per Stantcheva (2020) means imposing that truth-telling yields at least weakly higher 

continuation utility than any other reporting strategy; that is, we have incentive compatibility: 

 

inequality  1 

𝐼𝐶: 𝜔(𝜃1) ≥ 𝜔𝑟(𝜃1); ∀𝜃1, ∀𝑟 

𝑥𝑖𝑐 denotes the set of incentive compatible allocations ,to solve this FOA the set of assumptions used by  Farhi, 

Werning (2013) and Stantcheva (2017) are being used.Lets consider a history 𝜃𝑡 and a deviation strategy 𝑟̃𝑡, 

 
29 A random process whose future probabilities are determined by its most recent values.A stochastic process 𝑥(𝑡) 

is called Markov if for every 𝑛  and 𝑡1 < 𝑡2 < ⋯ . . < 𝑡𝑛  we have: 𝑃(𝑥(𝑡𝑛)) ≤ 𝑥𝑛|𝑥(𝑡𝑛−1, … , 𝑥(𝑡1)) =
𝑃(𝑥(𝑡𝑛) ≤ 𝑥𝑛|𝑥(𝑡𝑛−1)) ≡ 𝑃(𝑥(𝑡𝑛)) ≤ 𝑥𝑛|𝑥(𝑡); ∀𝑡 ≤ 𝑡𝑛−1) = 𝑃(𝑥(𝑡𝑛) ≤ 𝑥𝑛|𝑥(𝑡𝑛−1) , see Papoulis (1984) 
30 A direct revelation mechanism is one where each agent is asked to reveal its individual preferences, in which 
case 𝑀 = Θ  and 𝑓 = 𝑔 where Θ = Π𝑖∈{1,2,..𝐼}, and agents are drawn by some known distribution and 𝐼 are agents 𝑖 ∈
1,2, …𝑛 
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under which the agents report thruthfully until period 𝑟(𝑡̃𝑠 (𝜃
𝑠) = 𝜃𝑠, ∀𝑠 ≤ 𝑡 − 1) but report 𝑟̃𝑡(𝜃

𝑡) = 𝜃𝑡 ≠ 𝜃𝑡 

in period 𝑡 . Under this assumption continuation utility is the solution to: 

 

equation 5 

𝜔𝑟̃(𝜃𝑡) = 𝑢𝑡(𝑐(𝜃
𝑡−1, 𝜃′) − 𝜙𝑡 (

𝑦(𝜃𝑡−1, 𝜃′

𝜃𝑡
) + 𝛽 ∫𝜔𝑟̃(𝜃𝑡−1, 𝜃′, 𝜃𝑡+1) 𝑓𝑡(𝜃𝑡+1|𝜃𝑡)𝑑𝜃𝑡+1  

IC in 𝐼𝐶:𝜔(𝜃1) ≥ 𝜔𝑟(𝜃1); ∀𝜃1, ∀𝑟 implies that after all 𝜃𝑡 , the temporal IC holds and we obtain:  

 

equation 6 

𝜔(𝜃𝑡) = max
𝜃′

𝜔𝑟̃(𝜃𝑡) 

Envelope theorem condition for every agent neccesary for IC see Milgrom Segal (2002): 

 

equation 7 

𝜔̇(𝜃𝑡) ∶=
𝜕𝜔(𝜃𝑡)

𝜕𝜃𝑡
=

𝑤𝜃,𝑡

𝑤𝑡
𝑙(𝜃𝑡)𝜙𝑙,𝑡(𝑙(𝜃

𝑡)) + 𝛽 ∫𝜔(𝜃(𝑡+1))
𝜕𝑓𝑡(𝜃𝑡+1|𝜃𝑡)

𝜕𝜃𝑡
𝑑𝜃𝑡+1  

The relaxing planing problem denoted by 𝒫𝐹𝑂𝐴 replaces IC by by the envelope condition and it is given by: 

 

equation 8 

𝒫𝐹𝑂𝐴:min
{𝑐,𝑦}

Π({𝑐, 𝑦}: 𝑈(𝜃)Θ) = [∑(
1

𝑅
)

𝑡−1

 ∫  (𝑐(𝜃𝑡) − 𝑦(𝜃𝑡)𝒫(𝜃𝑡)𝑑𝜃𝑡 )
𝑡

𝜃

𝑇

𝑡=1

] 

 

inequality  2 

𝑈({𝑐, 𝑦}; 𝜃) ≥ 𝑈(𝜃), 𝑦(𝜃𝑡) ≥ 0, 𝑐(𝜃𝑡) ≥ 0. {𝑐, 𝑦} ∈ 𝑥𝐹𝑂𝐴 

 

Now one simple expanation of revelation principle: 

 

Theorem 1 Revelation principle Myerson,1981  
Suppose that 𝜓 was a Bayes-Nash equilibrium of the indirect mechanism Γ. Then there exists a direct 

mechanism that is payoff-equivalent and where truthful revelation is an equilibrium. 

Proof: ∃𝜓 and these strategies are equivalent in direct and indirect mechanisms. Direct revelation mechanism 

is the one where agent reports his preferences truthfully and hence 𝑀 = Π𝑖∈1,2,…𝑛𝑀𝑖 (messages)agents type of 

profiles are :𝜃 ∈ {1,2, … , 𝑛} and 𝜃 ∈ Θ ,the social choice function is 𝑓: Θ → 𝑋 where outcome 𝑥 ∈ 𝑋  and in a 

message space there is mapping 𝑔:𝑀 → 𝑋. Let’s notice that if bidder(player)𝑖  with type 𝜃 deviates and reports 

his other type 𝜃′ that that agent earns 𝐸𝜃−𝑖
𝑣𝑖(𝜓𝑖(𝜃𝑖

′)𝜓−𝑖(𝜃−𝑖)) = 𝐸𝜃−𝑖
𝑣𝑖(𝜓

′, 𝜓−𝑖(𝜃−𝑖))  for some 𝜓′and we 

know that (form above said): 
equation 9 

𝐸𝜃−𝑖
𝑣𝑖(𝜓𝑖(𝜃𝑖), 𝜓−𝑖(𝜃−𝑖)) ≥ 𝐸𝜃−𝑖

𝑣𝑖(𝜓
′, 𝜓−𝑖(𝜃−𝑖)) 

So, this last expression is not profitable ∎.  

Definition Incentive compatibility (Bayesian Incentive compatibility (BIC) )  
A social choice function 𝑓: Θ1 × Θ2 ……× Θ𝑛 → 𝑋  is said to be incentive compatible (IC) or truthfully 

implementable if the Bayesian game (is a game in which the players have incomplete information about the 

other players) induce by the direct revelation mechanism( is one where each agent is asked to report his 

individual preferences, in which case 𝑀 = Θ  and 𝑓 = 𝑔 ) or 𝒟 = (Θ𝑖∈𝑁 , 𝑓(∙)) has a pure strategy 

equilibrium(Bayesian-Nash equilibrium) 𝑠∗(∙) = (𝑠1
∗(∙), … . , 𝑠𝑛

∗(∙)) where 𝑠𝑖
∗(Θ𝑖) = Θ𝑖 and ∀𝜃𝑖 ∈ Θ and ∀𝑖 ∈ 𝑁.  

Individual rationality (IR) axiom  

First we define as in Myerson (1991), two-person bargaining problem , to consist of a pair (𝐹, 𝑣) where 𝐹 is a 

convex subset of  𝐑2,𝑣 = (𝑣1, 𝑣2) is a vector in 𝐑𝟐and the set 𝐹 ∩ {(𝑥1, 𝑥2)|𝑥1 ≥ 𝑣1; 𝑥2 ≥ 𝑣2} is non-empty and 

bounded. Where 𝐹 is a set of feasible payoff allocations and 𝑣 represents the disagreement point. F is a convex 

means that the players are assumed that will agree on their jointly randomized strategies so that utility 

allocations 𝑥 = (𝑥1, 𝑥2)  and 𝑦 = (𝑦1, 𝑦2)  are feasible and  0 ≤ 𝜃 ≤ 1 so that following expected utility 

allocation applies 𝜃𝑥 + (1 − 𝜃)𝑦 .Two-players strategic game form is given as:Γ = {(1,2), 𝐶1, 𝐶2𝑚𝑢1, 𝑢2} 
where 𝐶1, 𝐶2 are used to denote the pure players strategies set.  

Now, since we defined some terms that we were using previously we can go to writing the planing problem 

recursively with promised utility as a state variable. So the continuation value in period 𝑡 for the agent is what 

has been promised by the social planner (government) in period 𝑡 − 1  ,now 𝑣(𝜃𝑡)  is the expected future 

continuation utility: 
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equation 10 

𝑣(𝜃𝑡) ≡ ∫𝜔 (𝜃𝑡+1)𝑓𝑡+1(𝜃𝑡+1|𝜃𝑡)𝑑𝜃𝑡+1 

And continuation utility 𝜔(𝜃𝑡) can be rewritten as:  

 

equation 11 

 𝜔(𝜃𝑡) = 𝑢𝑡(𝑐(𝜃
𝑡)) − 𝜙𝑡 (

𝑦(𝜃𝑡)

𝜃𝑡
) + 𝛽 ∫𝜔 (𝜃𝑡+1)𝑓𝑡+1(𝜃𝑡+1|𝜃𝑡)𝑑𝜃𝑡+1 

Future marginal rent is defined as: 

 

equation 12 

∆(𝜃𝑡) ≡ ∫𝜔(𝜃𝑡+1)
𝜕𝑓𝑡(𝜃𝑡+1|𝜃𝑡)

𝜕𝜃𝑡
𝑑𝜃𝑡+1 

So now the envelope condition can be rewritten as:  

 

equation 13 

𝜔(𝜃𝑡) =
𝑤𝜃,𝑡

𝑤𝑡
𝑙(𝜃′)𝜙𝑙,𝑡(𝑙(𝜃

𝑡)) + 𝛽 ∫𝜔(𝜃𝑡+1)
𝜕𝑓𝑡(𝜃𝑡+1|𝜃𝑡)

𝜕𝜃𝑡
𝑑𝜃𝑡+1 

The expected continuation costs of the planner at time 𝑡 for the states 𝑣𝑡−1, ∆𝑡−1, 𝜃𝑡−1 is : 

 

equation 14 

𝓀(𝑣𝑡−1, ∆𝑡−1, 𝜃𝑡−1, 𝑡) = min [∑(
1

𝑅
)

𝜏−𝑡

∫(𝑐𝑡(𝜃
𝑡) − 𝑦𝑡(𝜃

𝜏))𝒫(𝜃𝑡−1 )𝑑𝜃𝜏−𝑡 

𝑇

𝑡=1

] 

Where we have 𝑑𝜃𝜏−𝑡 = 𝑑𝜃𝑡𝑑𝜃𝜏−1, … , 𝑑𝜃𝑡 and 𝒫(𝜃𝜏−𝑡) = 𝑓𝑡(𝜃𝑡|𝜃𝜏−1)…𝑓𝑡(𝜃𝑡|𝜃𝑡−1). 

 

equation 15 

𝓀(𝑣, ∆, 𝜃_, 𝑡) = min∫(𝑐𝑡(𝜃
𝑡) − 𝑤𝑡(𝜃)𝑙(𝜃) +

1

𝑅
𝓀(𝑣(𝜃), ∆(𝜃), 𝜃, 𝑡 + 1)) 𝑓𝑡(𝜃𝑡|𝜃_)𝑑𝜃 

s.t. 

𝜔(𝜃) = 𝑢𝑡(𝑐(𝜃)) − 𝜙𝑡(𝑙(𝜃)) + 𝛽𝑣(𝜃) 

𝜔̇(𝜃) =
𝑤𝜃,𝑡

𝑤𝑡
𝑙(𝜃)𝜙𝑙,𝑡((𝜃)) + 𝛽∆(𝜃)   

𝑣 = ∫𝜔(𝜃)𝑓𝑡(𝜃|𝜃−)𝑑𝜃 

∆= ∫𝜔(𝜃) 
𝜕𝑓𝑡(𝜃|𝜃−)

𝜕𝜃_
𝑑𝜃 

Tax wedge31 on labor 𝜏𝐿(𝜃
𝑡) and the intertemporal wedge on savings (capital ) 𝜏𝑘(𝜃

𝑡) are given as: 

 

equation 16 

𝜏𝐿(𝜃
𝑡) = 1 −

𝜙𝑙,𝑡(𝑙𝑡)

𝑤𝑡𝑢𝑡
′(𝑐𝑡)

 ; 𝜏𝑘(𝜃
𝑡) = 1 −

1

𝑅𝛽

𝑢𝑡
′(𝑐𝑡)

𝐸𝑡(𝑢𝑡
′(𝑐𝑡+1))

  

Proposition1. at the optimum the labor wedge is equal to: 

 

equation 17 

𝜏𝑙,𝑡(𝜃
𝑡)

1 − 𝜏𝑙(𝜃
𝑡)

=
𝜇(𝜃𝑡)𝑢𝑡

′(𝑐(𝜃𝑡))

𝑓𝑡(𝜃𝑡|𝜃𝑡−1)

𝜀𝑤,𝜃,𝑡

𝜃𝑡

1 + 𝜀𝑡
𝑢

𝜀𝑡
𝑐 

 

Where 𝜇(𝜃𝑡) = 𝜂(𝜃𝑡) + 𝑘(𝜃𝑡), and where  

 
31 Tax wedge is defined as the ratio between the amount of taxes paid by an average single worker (a single person at 100% 

of average earnings) without children and the corresponding total labor cost for the employer. The average tax wedge 

measures the extent to which tax on labor income discourages employment. This indicator is measured in percentage of labor 

cost (OECD def,)  
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equation 18 

𝜂(𝜃𝑡) =
𝜏𝑙,𝑡−1(𝜃

𝑡−1)

1 − 𝜏𝑙,𝑡−1(𝜃
𝑡−1)

[
𝑅𝛽

𝑢𝑡−1
′ (𝑐(𝜃𝑡−1))

𝜀𝑡−1
𝑐

1 + 𝜀𝑡−1
𝑢

𝜃𝑡−1

𝜀𝑤,𝜃,𝑡−1
∫

𝜕𝑓(𝜃𝑠|𝜃𝑡−1)

𝜕𝜃𝑡−1
𝑑𝜃𝑠

𝜃̅

𝜃𝑡

] 

 

And  

 

equation 19 

𝑘(𝜃𝑡) = ∫ (1 − 𝑔𝑠) 
1

𝑢𝑡
′(𝑐(𝜃𝑡−1, 𝜃𝑠)

𝑓(𝜃𝑠|𝜃𝑡−1)
𝜃̅

𝜃𝑡

 𝑑𝜃𝑠  

Where : 𝑔𝑠 = 𝑢𝑡
′(𝑐(𝜃𝑡−1, 𝜃𝑠)𝜆𝑡−1   and 𝜆𝑡−1 = ∫

1

𝑢𝑡
′(𝑐(𝜃𝑡−1,𝜃𝑠)

𝜃̅

𝜃
 𝑓(𝜃𝑚|𝜃𝑡−1)𝑑𝜃𝑚 , where 𝑘(𝜃𝑡)  captures the 

insurance motive and 𝑔𝑠 represents the social marginal weight of an agent of type 𝜃𝑠, measuring the social value 

of one more dollar transferred to that individual and 1/𝜆𝑡−1 represents the social costs of public funds at time 

𝑡 .The redistributive term 𝜂(𝜃𝑡)  can be written recursively in terms of the previous period’s labor wedge 

weighted by a measure of ability persistence.In the first period heterogeneity in 𝜃1 leads to : 

equation 20 

𝜇(𝜃1) = ∫
1

𝑢𝑡
′(𝑐(𝜃𝑡−1, 𝜃𝑠)

(1 − 𝜆0(𝜃𝑠)𝑢1
′ (𝑐1(𝜃𝑠))) 𝑓(𝜃𝑠) 

𝜃̅

𝜃1

 

Where 𝜆0(𝜃𝑠) is the multiplier scaled by 𝑓(𝜃𝑠) on type 𝜃𝑠 target utility. And we linear utility one can obtain 

that:  

 

equation 21 

1 = ∫ 𝜆0(𝜃𝑠)𝑓(𝜃𝑠)
𝜃̅

𝜃

 

Special autoregresive case with persistence 𝑝 can be written as follows: 

 

equation 22 

log(𝜃) =𝑝𝑙𝑜𝑔(𝜃𝑡−1) + 𝜓𝑡 

Where PDF od 𝜓𝑡  is given as: 𝑓𝜓(𝜓|𝜃𝑡−1) and first moment is given as: 𝐸(𝜓|𝜃𝑡−1) = 0.Evolution of labor 

wedge is given as:  

 

equation 23 

𝐸𝑡−1 (
𝜏𝑙,𝑡

1 − 𝜏𝑙

𝜀𝑡
𝑐

1 + 𝜀𝑡
𝑢

1 + 𝜀𝑡−1
𝑢

𝜀𝑡−1
𝑐  

(
1

𝑅𝛽

𝑢𝑡−1
′

(𝑢𝑡
′)

)) = 𝜀𝑤,𝜃,𝑡−1

1 + 𝜀𝑡−1
𝑢

𝜀𝑡−1
𝑐  

𝑐𝑜𝑣 (
1

𝑅𝛽

𝑢𝑡−1
′

(𝑢𝑡
′)

, log(𝜃𝑡)) + 𝑝
𝜏𝑙,𝑡−1

1 − 𝜏𝑙𝑡−1
 

Now, dynamic Mirrlees’ approach Mirrlees(1971) , is said to have strong implications of how savings (capital) 

should be taxed. At the optimum the inverse Euler holds and: 

 

equation 24 

𝑅𝛽

𝑢𝑡
′ ∗ 𝑐(𝜃𝑡)) 

= ∫
1

𝑢𝑡+1
′ (𝑐(𝜃𝑡+1))

𝑓𝑡+1(𝜃𝑡+1|𝜃𝑡)𝑑𝜃𝑡+1 
𝜃̅

𝜃

 

The inverse marginal utility in the current period is equal to the expected inverse marginal utility in the next 

period. By the concavity of marginal utility and Jenssen’s inequality32, it is case that: 

equation 25 

𝑢′(𝑐(𝜃𝑡)) < 𝛽𝑅 ∫ 𝑢𝑡+1
′ (𝑐(𝜃𝑡+1))𝑓𝑡+1(𝜃𝑡+1|𝜃𝑡)𝑑𝜃9𝑡 + 1) 

𝜃̅

𝜃

 

Now if we try to understand inverse Euler equation by cost of providing utility , we can pick a history 𝜃𝑡 and 

leave all alocations unchanged, except a node 𝜃𝑡 where we perturb utility by providing 𝛽 × ∆ less utility in 

period 𝑡  and ∆ more utility for ∀𝜃𝑡+1 after history 𝜃𝑡 , that is the perturbed utilities: 

 
32 About Jensen inequality: if 𝑝1, … , 𝑝𝑛 are positive numbers which sum to 1, and if 𝑓 is real continuous function 

which is concave then the inequality gives: 𝑓(∑ 𝑝𝑖𝑥𝑖
𝑛
𝑖=1 ) ≥ ∑ 𝑝𝑖𝑓(𝑥𝑖)

𝑛
𝑖=1  , if 𝑝𝑖 =

1

𝑛
 in the concave case 

then:ln (
1

𝑛
∑ 𝑥𝑖

𝑛
𝑖=1  ) ≥

1

𝑛
∑ ln 𝑥𝑖

𝑛
𝑖=1 , see Jensen (1906).  
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equation 26 

𝑢𝑡(𝑐(𝜃𝑡)) −  𝛽∆; 𝑢𝑡  +  1(𝑐(𝜃𝑡 , 𝜃𝑡 + 1)  + ∆ 

Costs of providing utility must be minimized at ∆= 0 and that costs are: 

 

equation 27 

𝑐(𝑢𝑡 − 𝛽∆) +
1

𝑅
∫ (𝑐(𝑢𝑡+1(𝜃

𝑡 , 𝜃𝑡+1) + ∆))𝑓𝑡(𝜃𝑡+1|𝜃
𝑡)𝑑𝜃𝑡+1

𝜃̅

𝜃

 

In the special case in which there is uncertainty in the first period but not thereafter, it is  recovered the result by 

Atkinson, Stiglitz (1976) that capital should not be taxed.Atkinson and Stiglitz (1976) demonstrated the 

following theorem known as Atkinson, Stiglitz theorem: 

 

Theorem: Commodity taxes cannot increase social welfare if utility functions are weakly separable in 

consumption goods versus  leisure and the sub utility of consumption goods is the same across individuals, 

i.e., 𝑢𝑖(𝑐1, . . . , 𝑐𝑘, 𝑤)  =  𝑢𝑖(𝑣(𝑐1, . . . , 𝑐𝑘), 𝑤)  with the sub utility function 𝑣(𝑐1, . . . , 𝑐𝑘) homogenous across 

individuals.  

Laroque (2005) and Kaplow (2006) have provided intuitive proof of this theorem as follows: 

Proof:  A tax system (𝜏(∙), 𝑡)that includes both nonlinear income tax and a vector of commodity taxes can be 

replaces by a pure income tax (𝜏̅(∙), 𝑡 = 0) .This tax system keeps all individual utilities constant and raises at 

least as much tax revenue. Let 𝑣(𝑝 + 𝑡, 𝛾) = max
𝑐

𝑣(𝑐1, . . 𝑐𝑘)  s.t. (𝑝 + 𝑡) ∙ 𝑐 ≤ 𝛾  be the indirect utility of 

consumption goods which is common to al individuals. Now if we consider replacing (𝜏(∙), 𝑡) this tax system 

with (𝜏̅(∙), 𝑡 = 0) where 𝜏̅(𝑤) is defined such that 𝑣(𝑝 + 𝑡, 𝑤 − 𝜏(𝑤)) = 𝑣(𝑝,𝑤 − 𝜏̅(𝑤)).  Here 𝜏̅(𝑤) naturally 

exists a 𝑣(𝑝, 𝛾) is strictly increasing in 𝛾 .Which on turn implies that 𝑢𝑖(𝑣(𝑝 + 𝑡, 𝑤 − 𝜏(𝑤), 𝑤) = 𝑢𝑖(𝑣(𝑝 +
𝑡, 𝑤 − 𝜏̅(𝑤), 𝑤) , ∀𝑤 .So the utility and labor supply for ∀𝑖  are unchanged .Attaining utility of consumption 

𝑣(𝑝, 𝑤 − 𝜏̅(𝑤)) at price 𝑝 costs at least 𝑤 − 𝜏̅(𝑤).Now, let 𝑐𝑖 be the consumer choice of individual 𝑖 under the 

initial tax system (𝜏(∙), 𝑡) .Individual 𝑖  attains utility  𝑣(𝑝, 𝑤 − 𝜏̅(𝑤)) = 𝑣(𝑝,𝑤 − 𝜏̅(𝑤))  when choosing 𝑐𝑖 . 

And, now 𝑝 ∙ 𝑐𝑖 ≥ 𝑤 − 𝜏̅(𝑤) and we have that 𝜏̅(𝑤) ≥ 𝜏(𝑤) + 𝑡 ∙ 𝑐𝑖  i.e. the government collects more taxes 

with (𝜏̅(∙), 𝑡 = 0) ∎ 

 

Dynamic Mirrlees approach to taxation: I (2 period example) 

This models endogenizes the tax structure so that is not a flat tax. Government does not need to increase taxes 

just to raise revenue but also needs to provide incentives, since it does not observe and individuals’ skill level. 

Government also wants to provide insurance against skills shocks (e.g. disability). The key issue here is 

resolving the trade-off between incentives and insurance. The government computes allocations subject to IC 

constraints and then implicit taxes are inferred from the resulting wedges between marginal rates of substitution 

(MRS) and marginal rates of transformation (MRT). Assumption of the model here are: 

1. Workers are heterogenous plus random  

2. The government does not observe individual skills, but it knows the distribution of skills apriori  

3. There are no apriori restrictions on fiscal policy *e.g. lump-sum taxes are available -possible 

4. Government can commit  

5. Preferences are separable between consumption and leisure (government should be able to observe 

marginal utility of consumption)  

6. There is no aggregate uncertainty  

 

Without aggregate uncertainty perfect consumption insurance is possible (everybody gets the same 

consumption). Here the additional feature is the absent informational frictions. However, if government cannot 

observe the skills, then highly able will pretend to be disabled. Now will go to 2 period example section. 

Assumptions here are:  

1. ∃ continuum of workers who live in 2 period and the maximization problem is  
 

equation 28 

max  𝐸(𝑢(𝑐1) + 𝑣(𝑛1) + 𝛽[𝑢(𝑐2) + 𝑣(𝑛2)] 
2. Skills production is: 

 

equation 29 

𝑦 = 𝜃 ∙ 𝑛 
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Where 𝑦  represents the output, which is observable, 𝜃  represents the skills, 𝑛  represents effort/labor. 

Furthermore: 𝜃𝑖 is only observed by the agent 𝑖  at the beginning of period,Π1(𝑖) represents period 1 distribution 

of skills, and here Π2(𝑗|𝑖) is the conditional distribution of skills 2.  

3. Resource constraint is given as:  
 

inequality  3 

∑{[𝑐𝑖 , 𝑙𝑖,𝑗 +
1

𝑅
∑𝑐2, 𝑙𝑖𝑗Π2(𝑗|𝑖)] Π1 (𝑖) 

𝑗

} + 𝐺1 +
1

𝑅
𝐺2

𝑖

≤ ∑[𝑦1(𝑖) +
1

𝑅
∑𝑦2(𝑖, 𝑗)Π2(𝑗|𝑖)

𝑗

] Π1(𝑖) + 𝑅𝑘1

𝑖

 

Now we will outline the government maximization problem. 

 

4. Government maximization problem is given as:  

 

max
𝑐1(𝑖),𝑐2(𝑖)

𝑦1(𝑖),𝑦2(𝑖)

∑{𝑢(𝑐1𝑙𝑖,𝑗) + 𝑣 (
𝑦1(𝑖)

𝜃1(𝑖)
) + 𝛽 ∑[𝑢(𝑐2𝑙𝑖,𝑗) + 𝑣 (

𝑦2(𝑖, 𝑗)

𝜃2(𝑖, 𝑗)
)]

𝑗

} Π2(𝑗|𝑖)Π1(𝐼)

𝐼

 

s.t.  

1) Resource constraint :  

∑{[𝑐𝑖 , 𝑙𝑖,𝑗 +
1

𝑅
∑𝑐2, 𝑙𝑖𝑗Π2(𝑗|𝑖)] Π1 (𝑖) 

𝑗

} + 𝐺1 +
1

𝑅
𝐺2

𝑖

≤ ∑[𝑦1(𝑖) +
1

𝑅
∑𝑦2(𝑖, 𝑗)Π2(𝑗|𝑖)

𝑗

] Π1(𝑖) + 𝑅𝑘1

𝑖

 

2) Incentive compatibility constraints are given below: 
inequality  4 

𝑢(𝑐1𝑙𝑖,𝑗) + 𝑣 (
𝑦𝑖𝑙𝑖,𝑗

𝜃𝑙𝑖,𝑗
) + 𝛽 ∑[𝑢(𝑐2, 𝑙𝑖,𝑗) + 𝑣 (

𝑦2(𝑖, 𝑗)

𝜃2(𝑖, 𝑗)
)]

𝑖

Π2(𝑗|𝑖)

≥ 𝑢 (𝑐1𝑙(𝑖𝑟) + 𝑣 (
𝑦𝑖𝑙(𝑖𝑟)

𝜃(𝑖)
) + 𝛽 ∑ (𝑢(𝑐2(𝑖𝑟, 𝑗𝑟)) + 𝑣 (

𝑦2(𝑖𝑟, 𝑗𝑟)

𝜃2(𝑖, 𝑗)
)

𝑗

Π2(𝑗|𝑖)) 

Revelation principle: Government asks what your skill is and allocates consumption plus labor contingent on 

your answer. So now here we have 𝑖𝑟-which denotes first-period skills report (which depends on realized 𝑖 ) and 

𝑗𝑟-which represents the 2nd period skills report (which depends on realized 𝑗).   
5. Characterization of optimum  

Let’s consider the following simple variational argument: 

1) Fix a 1st period realization 𝑖 and a hypothetical optimum 𝑐1
∗(𝑖), 𝑐2

∗(𝑖). 

2) Increase 2nd period utility uniformly across 2nd period realizations  
equation 30 

𝑢(𝑐̃2(𝑖, 𝑗; ∆) ≡ 𝑢(𝑐2
∗(𝑖, 𝑗)) + ∆ 

3) Hold total utility constant by decreasing 1st period utility by 𝛽∆ 
equation 31 

𝑢(𝑐̃1(𝑖, 𝑗, ∆)) = 𝑢(𝑐1
∗(𝑖)) − 𝛽∆ 

4) Note that this variation does not affect IC constraint and only the resource constraint is potentially 

affected.  

5) Therefore, for 𝑐1
∗(𝑖); 𝑐2

∗(𝑖) to be optimal, ∆= 0  must minimize resources expended on the allocation.  

One can express the resource costs of the perturbed allocation as follows:  

 
equation 32 

𝑐̃𝑖(𝑖; ∆) + 𝑅−1 ∑𝑐2̃

𝑗

(𝑖, 𝑗, ∆)Π(𝑗|𝑖) = 𝑢−1(𝑢(𝑐1(𝑖) − 𝛽∆) + 𝑅−1 ∑𝑢−1(𝑢(𝑐2(𝑖, 𝑗) + ∆)Π(𝑗|𝑖)

𝑗

 

FOC evaluated at ∆= 0  is as follows: 

 
equation 33 

1

𝑢′(𝑐1(𝑖))
=

1

𝛽𝑅
∑

1

𝑢′(𝑐2(𝑖, 𝑗)) 
Π2(𝑗|𝑖)

𝑗

 

Previous equation is inverse Euler equation. Here only to note that:  
𝑑

𝑑𝑥
𝑓−1(𝑥) =

1

𝑓′(𝑥)
. Here we outline three 

cases as follows:  
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1) Skills observable ⇒ 𝑢′(𝑐1) = 𝛽𝑅𝑢′(𝑐2) 

2) Skills unobservable ⇒ 𝑢′(𝑐1) = 𝛽𝑅𝑢′(𝑐2) but not random constant overtimes  

3) Skills observable plus random: 
1

𝑢′(𝑐1)
=

1

𝛽𝑅
𝐸 [

1

𝑢′(𝑐2)
] >

1

𝛽𝑅

1

𝐸𝑢′(𝑐2)
⇒ 𝑢′(𝑐1(𝑖)) < 𝛽𝑅 𝐸[𝑢′(𝑐2(𝑖, 𝑗))] ⇒

𝜏𝑘 > 0 

Previous is Jensen’s inequality. Intuition here is that savings affects incentive to work, so government needs to 

discourage savings to prevent the flowing deviation by highly-skilled: 1) save more today; 2) work less 

tomorrow. Some other features of optimal fiscal policy are: 

1) On average wealth taxes across individuals are zero ex-ante  

2) However, they depend on future labor income-if labor income is below average, your capital tax is 

positive. If your labor income is above average, then your capital tax is negative.  

3) So this tax or this fiscal policy might be regressive for incentive reasons 

The fact that the capital tax varies in this regressive way makes investment risky and creates a positive risk 

premium33. This explains how it is possible to have a positive intertemporal wedge/tax. Even though taxes are 

zero ex-ante.  

 

Notes on Inverse Euler equation and Savings Distortions and Mirrlees model (Golosov et al. (2003) 

 

Here we review a two period hazard model with savings distortions in a Mirrleesian setup namely the paper by 

Golosov, Kocherlakota,Tsyvisnki (2003). First two period moral hazard model and properties of efficient 

allocations in such models as in Rogerson (1985). The model is dynamic in two periods, effort in first period is 

𝑒0  consumption in both periods is 𝑐0, 𝑐1 , stochastic output in second period is 𝑦1 = 𝜃1  with PDF density 

𝑓(𝜃1|𝑒0). Utility is separable and given as:  

 

equation 34 

𝑢(𝑐0) − ℎ(𝑒) + 𝛽 ∫𝑢(𝑐1(𝜃1)) 𝑓(𝜃1|𝑒0) 

IC incentive compatibility requires: 

 

inequality  5 

(𝑐0) − ℎ(𝑒) + 𝛽 ∫𝑢(𝑐1(𝜃1)) 𝑓(𝜃1|𝑒0) ≥ (𝑐0) − ℎ(𝑒′) + 𝛽 ∫𝑢(𝑐1(𝜃1)) 𝑓(𝜃1|𝑒′) 

Rewrite in terms of utility assignments: 𝑢𝑡 = 𝑢(𝑐𝑡)…. 
 

inequality  6 

𝑢0 − ℎ(𝑒) + 𝛽 ∫𝑢1(𝜃1)𝑓(𝜃1|𝑒) ≥𝑢0 − ℎ(𝑒′) + 𝛽 ∫𝑢1(𝜃1)𝑓(𝜃1|𝑒′) 

Planners’ problem here is: 
 

equation 35 

min {𝑐(𝑢0) +
1

𝑅
∫[𝑐(𝑢1(𝜃1) − 𝑦1(𝜃1)] 𝑓(𝜃1|𝑒0)} 

equation 36 

𝑢0 − ℎ(𝑒) + 𝛽 ∫𝑢1(𝜃1)𝑓(𝜃1|𝑒) = 𝑣0

𝑢0 − ℎ(𝑒) + 𝛽 ∫𝑢1(𝜃1)𝑓(𝜃1|𝑒) ≥𝑢0 − ℎ(𝑒′) + 𝛽 ∫𝑢1(𝜃1)𝑓(𝜃1|𝑒′)
 

Now we introduce savings distortions, In previous 𝑞 = 𝑅−1 =
1

𝑅
 and now if 𝑅 = 𝑞−1 then we would have the 

standard Euler equation in the form: 
 

equation 37 

𝑢′(𝑐0) = 𝛽𝑅 ∫𝑢′(𝑐1(𝜃1))𝑓(𝜃1|𝑒0) 

Now it will be shown that previous does not hold, since there is distortion in savings. First fix 𝑒0 and consider 

variations in consumption / utility: 

 
33 The risk premium is the rate of return on an investment over and above the risk -free or guaranteed rate of return. 
To calculate risk premium, investors must first calculate the estimated return and the risk -free rate of return. 
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equation 38 

𝑢̂ = 𝑢0 − 𝛽∆

𝑢̂(𝜃1) = 𝑢1(𝜃1) + ∆
 

There is no effect on utility or incentive constraint since: 
 

equation 39 

𝑢0 − ℎ(𝑒′) + 𝛽 ∫𝑢1(𝜃1)𝑓(𝜃1|𝑒
′) = 𝑢̂0 − ℎ(𝑒′) + 𝛽 ∫ 𝑢̂1(𝜃1)𝑓(𝜃1|𝑒

′) 

This applies for ∀𝑒′, and we need to solve: 
 

equation 40 

min
𝑢̂0,𝑢̂1(∙),∆

{𝑐(𝑢̂0) + 𝑞 ∫𝑐(𝑢̂1(𝜃1))𝑓(𝜃1|𝑒0)} 

And:
𝑢̂ = 𝑢0 − 𝛽∆

𝑢̂(𝜃1) = 𝑢1(𝜃1) + ∆
 . And by substituting we get: 

 

equation 41 

min
∆

{𝑐(𝑢0 − 𝛽∆) +
1

𝑅
∫𝑐(𝑢1(𝜃1))𝑓(𝜃1|𝑒0)} 

FOC s given as: 
equation 42 

𝑐′(𝑢0 − 𝛽∆)𝛽 = 𝑞 ∫𝑐′(𝑢1(𝜃1) + ∆)𝑓(𝜃1|𝑒0) 

This condition is sufficient and necessary for an interior and we can use this to solve for ∆.First, if original 

allocation was optimal then ∆= 0  .And by using 𝑐 = 𝑢−1 we can solve: 
 

equation 43 
1

𝑢′(𝑐0)
=

1

𝛽𝑅
∫

1

𝑢′(𝑐1(𝜃1))
𝑓(𝜃1|𝑒0) 

Previous is inverse Euler equation. Since 1/𝑥 is convex we apply Jensen inequality, if 𝑉𝐴𝑅[𝑐1(𝜃1)] > 0 then: 
 

equation 44 

𝑢′(𝑐0) < 𝛽𝑅 ∫𝑢′(𝑐1(𝜃1))𝑓(𝜃1|𝑒0) 

Where agents are “savings constrained”. Wedge is given as: 

equation 45 

𝑢′𝑐0) = 𝛽(1 − 𝜏)𝑅 ∫𝑢′(𝑐1(𝜃1))𝑓(𝜃1|𝑒0) 

And 𝜏 ≥ 0 actualy here 𝜏𝐾 > 0. Or as in Auerbach (2013): 

 

equation 46 

𝑢′(𝑐𝑡) = (𝛽𝑟𝑡+1)𝐸𝑡[𝑢
′(𝑐𝑡+1)] 

It follows thet there must be positive wedge between the social return on capital 𝑅 and the private return 𝑟-

which is a capital income tax. Mirrlees model by Golosov, et al. (2003) is presented with a work time at 𝑡 = 1  

 

equation 47 

𝑢(𝑐0) + 𝛽 ∫[𝑢(𝑐1(𝜃1) − ℎ(𝑦1, 𝜃1]𝑓(𝜃1) 

Here same optimality conditions apply: Inverse Euler equation, and previous is true also for a mixed model of 

moral hazard and adverse selection where effort affects distribution of 𝜃 . In general horizon and welfare utility 

function is given as: 

 

equation 48 

𝔼∑𝛽𝑡[𝑢(𝑐𝑡) − ℎ(𝑦𝑡 , 𝜃𝑡]

∞

𝑡=0

 

Where in previous 𝜃𝑡 is in general stochastic process and private information., agent rewrite in terms of 𝑢𝑡 and 

incentive constraint IC is given as:  
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equation 49 

𝔼∑𝛽𝑡[𝑢(𝜃𝑡) − ℎ(𝑦(𝜃𝑡), 𝜃𝑡] ≥ 𝔼∑𝛽𝑡[𝑢(𝜎𝑡(𝜃𝑡) − ℎ(𝑦(𝜎𝑡(𝜃𝑡)), 𝜃𝑡]

∞

𝑡=0

∞

𝑡=0

 

Planners’ costs are as previous:  

 

equation 50 

𝔼∑𝑞𝑡[𝑐(𝑢(𝜃𝑡)) − 𝑦(𝜃𝑡)]

∞

𝑡=0

 

Variations are as before:  

 

equation 51 

𝑢̂(𝜃𝑡) = 𝑢 (𝜃𝑡) + ∆(𝜃𝑡−1) − 𝛽∆(𝜃𝑡)  
And a “No Ponzi condition” implies:  

 

equation 52 

lim𝛽𝑡𝔼∆(𝜎𝑡(𝜃𝑡)) = 0  
Preserve utility and IC incentive compatibility: 

 

equation 53 

𝔼∑𝛽𝑡𝑢(𝜎𝑡(𝜃𝑡)) = 𝔼∑𝛽𝑡𝑢̂(𝜎𝑡(𝜃𝑡))

∞

𝑡=0

∞

𝑡=0

 

And hence to minimize costs: 

 

equation 54 

𝔼∑𝑞𝑡[𝑐(𝑢𝑢(𝜃𝑡) + ∆(𝜃𝑡−1) − 𝛽∆(𝜃𝑡)]

∞

𝑡=0

 

Theorem 1 (proof and set up by Golosov et al.(2003) ) Let 𝑢(𝑐, 𝑙) = 𝑢(𝑐) − 𝑣(𝑙) suppose (𝑐∗, 𝑦∗, 𝐾∗) solve 

𝑃1(𝐾1
∗) and that ∃𝑡 < 𝑇 and scalars 𝑐+ ≥ 𝑐𝑡

∗; 𝑐𝑡+1
∗ , 𝐾𝑡+1

∗ ≥ 𝑐+ > 0,then:  

𝛽(1 − 𝛿 + 𝐹𝐾(𝐾𝑡+1
∗ , ∫ 𝑦𝑡+1

∗ 𝑑𝜇))

𝑢′(𝑐𝑡
∗)

= 𝐸𝑡 {
1

𝑢′(𝑐𝑡+1
∗ )

} 

Previous its says that given any positive measure Borel34 set 𝐵 in Θ𝑡 the average of 
𝑢′(𝑐𝑡

∗)

𝑢′(𝑐𝑡+1
∗ )

 across the agents 

who have a period 𝑡 history in 𝐵 is equal to 𝛽(1 − 𝛿 + 𝐹𝐾(𝐾𝑡+1
∗ ). Second, it says that given that agent knows his 

period 𝑡 history lies in 𝐵 the agents expectations 
𝑢′(𝑐𝑡

∗)

𝑢′(𝑐𝑡+1
∗ )

 is equal to 𝛽(1 − 𝛿 + 𝐹𝐾(𝐾𝑡+1
∗ ).Allocation in society is 

defined (𝑐, 𝑦, 𝐾) = (𝑐𝑡 , 𝑦𝑡 , 𝐾𝑡+1)𝑡=1
𝑇 as:  

equation 55 
𝐾𝑡+1 ∈ 𝑅 

𝑐𝑡: Θ
𝑇 → 𝑅+

𝑗

(𝑐𝑡 , 𝑦𝑡)𝑖𝑠 𝜃
𝑡

 

Proof: minimization problem is as follows: 

 

equation 56 

min
𝜂𝑡,𝜀𝑡,𝜁𝑡

[𝜁𝑡 + ∫𝜂𝑡𝑑𝜇] s.t.  

∫𝜀𝑡+1𝑑𝜇 = 𝐹(𝐾𝑡+1
∗ + 𝜁𝑡 , ∫ 𝑦𝑡+1

∗ 𝑑𝜇 − 𝐹 (𝐾𝑡+1
∗ ∫𝑦𝑡+1

∗ 𝑑𝜇) + (1 − 𝛿)𝜁𝑡 

𝑢(𝑐𝑡
∗ + 𝜂𝑡) + 𝛽𝑢(𝑐𝑡+1

∗ + 𝜀𝑡+1) = 𝑢(𝑐𝑡
∗) + 𝛽𝑢(𝑐𝑡+1

∗ ) 

𝑐𝑡
∗ + 𝜂𝑡 ≥ 0, 𝑐𝑡+1

∗ + 𝜀𝑡+1 ≥ 0,𝐾𝑡+1
∗ + 𝜁𝑡 ≥ 0 

 
34 Borel sets are the sets that can be constructed from open or closed sets by repeatedly taking countable unions and 

intersections. Formally, the class B of Borel sets in Euclidean R^n is the smallest collection of sets that includes the open 

and closed sets such that if  𝐸, 𝐸1, 𝐸2, . .. are in B, then so are  union ∪𝑖=1
∞  𝐸𝑖 , ∩𝑖=1

∞  𝐸𝑖 , and ℝ𝑛\𝐸  , where 𝐹\𝐸 is a set 

difference (Croft et al. 1991). 
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𝜂𝑡 ∈ 𝐿𝑡
∞, 𝜀𝑡+1 ∈ 𝐿𝑡+1

∞ , 𝜁𝑡 ∈ 𝑅  
The objective in previous min problem is to minimize resource use in period 𝑡.We claim here that previous 

minimization problem is solved for (𝜂𝑡 , 𝜀𝑡+1, 𝜁𝑡) = 0,and ∃𝐵 ∈ Θ𝑇 such that 𝜇(𝐵) = 1.And: 

 

equation 57 

𝑢(𝑐𝑡
∗(𝜃𝑇)) + 𝜂𝑡(𝜃

𝑇)) + 𝛽𝑢(𝑐𝑡+1
∗ (𝜃𝑇)) + 𝜀𝑡+1(𝜃

𝑇))  = 𝑢(𝑐𝑡
∗(𝜃𝑇)) + 𝜂𝑡(𝜃

𝑇)) + 𝛽𝑢(𝑐𝑡+1
∗ (𝜃𝑇))∀𝜃^𝑇  ∈ 𝐵  

Now we define (𝑐′, 𝐾′) so that 𝑐′ = 𝑐∗ ; 𝐾′ = 𝐾∗ except that: 

 

equation 58 

𝑐𝑡
′(𝜃𝑇) = 𝑐𝑡

∗(𝜃𝑇) + 𝜂𝑡(𝜃
𝑇) ∀ 𝜃𝑇   ∈ 𝐵 

𝑐𝑡+1
′ (𝜃𝑇) = 𝑐𝑡+1

∗ (𝜃𝑇) + 𝜀𝑡+1(𝜃
𝑇) ∀ 𝜃𝑇   ∈ 𝐵 

𝐾𝑡+1
′ = 𝐾𝑡+1

∗ + 𝜁𝑡 

Here it is claimed that (𝑐′, 𝑦∗, 𝐾′) is incentive feasible delivers the same value of the planner’s objective as 
(𝑐∗, 𝑦∗, 𝐾∗) and uses fewer resources. This allocation (𝑐′, 𝑦∗, 𝐾′)  is feasible if or because: 

 

equation 59 

∫𝑐𝑡
′𝑑𝜇 + 𝐾𝑡+1

′ = ∫𝑐𝑡
∗𝑑𝜇 + 𝐾𝑡+1

∗ + 𝜁𝑡 + ∫𝜂𝑡𝑑𝜇 < ∫𝑐𝑡
∗𝑑𝜇 + 𝐾𝑡+1

∗  

Next this allocation (𝑐′, 𝑦∗, 𝐾′) will be shown to be IC. By construction:  

 

equation 60 

𝑢(𝑐𝑡
′(𝜃𝑇)) + 𝛽𝑢(𝑐𝑡+1

′ (𝜃𝑇)) = 𝑢(𝑐𝑡
∗(𝜃𝑇)) + 𝛽𝑢(𝑐𝑡+1

∗ (𝜃𝑇)) ∀𝜃𝑇  

Then we know that ∀𝜎 ∈ ∑  and for ∀𝜃𝑇 

equation 61 

∑𝛽𝑠−1𝑢 (𝑐𝑠
′(𝜎(𝜃𝑇)))

𝑇

𝑠=1

=∑𝛽𝑠−1𝑢 (𝑐𝑠
∗(𝜎(𝜃𝑇))) + 𝛽𝑡−1 [𝑢(𝑐𝑡

′(𝜎(𝜃𝑇)) + 𝛽𝑢 (𝑐𝑡+1
′ (𝜎(𝜃𝑇)))]

𝑡−1

𝑠=1

+ ∑ 𝛽𝑠−1𝑢 (𝑐𝑠
∗(𝜎(𝜃𝑇)))

𝑇

𝑠=𝑡+2

= ∑𝛽𝑠−1𝑢 (𝑐𝑠
∗(𝜎(𝜃𝑇))) + 𝛽𝑡−1 [𝑢 (𝑐𝑡

∗(𝜎(𝜃𝑇)))]

𝑡−1

𝑠=1

+ ∑ 𝛽𝑠−1𝑢 (𝑐2
∗(𝜎(𝜃𝑇))) = ∑𝛽𝑠−1𝑢 (𝑐𝑠

∗(𝜎(𝜃𝑇)))

𝑇

𝑠=1

𝑇

𝑠=𝑡+2

 

It follows that (𝑐′, 𝜎∗) for any 𝜎 agent get the same utility from 𝑐′ as from 𝑐∗  

equation 62 

 ∫ 𝛽𝑡−1 [𝑢(𝑐𝑡
′) − 𝑣 (

𝑦𝑡
∗

𝜃𝑡
) 𝑑𝜇] = ∫ 𝛽𝑡−1[𝑢(𝑐𝑡

′(𝜎) − 𝑣(𝑦𝑡
∗(𝜎)/𝜃𝑡)]

𝑇

𝑡=1
𝑑𝜇

𝑇

𝑡=1
 

Lagrangian is given as;  

 

equation 63 

ℒ(𝜁𝑡 , 𝜂𝑡 , 𝜀𝑡+1) = 𝜁𝑡

+ ∫𝜂𝑡𝑑𝜇 + 𝜆𝑡
∗ [∫ 𝜀𝑡+1𝑑𝜇 − (1 − 𝛿)𝜁𝑡 − 𝐹 (𝐾𝑡+1

∗ + 𝜁𝑡 , 𝑌𝑡+1
∗ ]

− (𝜁𝑡+1
∗ , 𝑢(𝑐𝑡

∗ + 𝜂𝑡) + 𝛽𝑢(𝑐𝑡+1
∗ + 𝜀𝑡+1)) 

It follows that: 

 

equation 64 

∫
𝜂𝑡

′

𝑢′(𝑐𝑡
∗)𝑑𝜇

= (𝑧𝑡+1
∗ , 𝜂𝑡

′)∀𝜂𝑡
′ ∈ 𝐿𝑡

∞ 

𝛽−1𝜆𝑡
∗ ∫

𝜀𝑡+1
′

𝑢′(𝑐𝑡+1
∗ )𝑑𝜇

= (𝑧𝑡+1
∗ , 𝜀𝑡+1

′  )∀𝜀𝑡+1
′ ∈ 𝐿𝑡+1

∞  

𝜆𝑡
∗ = (1 − 𝛿 + 𝐹𝑘(𝐾𝑡+1

∗ , 𝑌𝑡+1
∗ )−1 

And so:  
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equation 65 

𝛽−1[1 − 𝛿 + 𝐹𝐾(𝐾𝑡+1
∗ , 𝑌𝑡+1

∗ ]−1 ∫
𝜂′

𝑢′(𝑐𝑡+1
∗ )𝑑𝜇

= ∫
𝜂𝑡

′

𝑢′(𝑐𝑡
∗)𝑑𝜇

  ∀𝜂𝑡
′ ∈ 𝐿𝑡

∞ 

Now, let 𝜂𝑡
′ = 1𝐴𝑢′(𝑐𝑡

∗) where 𝐴 is an arbitrary element of Ω𝑡 . ∎ || 
 

Insurance and Taxation Over the Life Cycle by Farhi, Werning (2013) 

Preferences and technology in this model are given as:  

 

equation 66 

𝑢(𝑐, 𝑦) = 𝔼0 ∑𝛽𝑡−1𝑢𝑡(𝑐𝑡, 𝑦𝑡 , 𝜃𝑡)

𝑇

𝑡=1

 

Costs are presented as: 𝔼0 ∑ 𝑅−(𝑡−1)( 𝑐𝑡 − 𝑦𝑡) 
𝑇
𝑡=1  and life cycle is presented by work phase: 𝑡 < 𝑇𝐸   and utility 

is 𝑢𝑡(𝑐, 𝑦, 𝜃) = 𝑢̃ (𝑐,
𝑦

𝜃
) , and retirement phase is : 𝑇𝐸 < 𝑡 ≤ 𝑇 and utility 𝑢𝑡(𝑐; 𝑦; 𝜃) = {𝑢̃

(𝑐, 0)
= ∞

𝑦 = 0
𝑦 > 0

.About 

uncertainty and information: 𝜃𝑡 is private information, and Markov process with support [𝜃𝑡(𝜃𝑡−1), 𝜃̅𝑡(𝜃𝑡−1) ]] 

with PDF differential: 𝑓𝑡(𝜃𝑡|𝜃𝑡−1).Planers problem is: 

equation 67 

𝐾0(𝑣) = min
𝑐,𝑦

𝔼∑𝑅−(𝑡−1)(𝑐𝑇 − 𝑦𝑡)

𝑇

𝑡=1

  

s.t. 

𝑢(𝑐, 𝑦) ≥ 𝑣 ; 𝑢(𝑐, 𝑦) ≥ 𝑢(𝑐𝜎 , 𝑦𝜎) ∀𝜎 ∈ ∑ 

Continuation utility is: 

 

equation 68 

𝑤(𝜃𝑡) = 𝑢(𝑐(𝜃𝑡), 𝑦(𝜃𝑡), 𝜃𝑡) + 𝛽𝑣(𝜃𝑡) 

𝑣(𝜃𝑡) = ∫𝑤(𝜃𝑡+1)𝑓𝑡+1(𝜃𝑡+1|𝜃𝑡)𝑑𝜃𝑡+1 

Dynamic generalization of Envelope condition of Mirrlees (1971) and Milgrom and Segal (2002) , Kapicka 

(2013), Williams (2011), Pavan, Segal and Toikka (2014) . Necessary conditions for IC are: 

 

equation 69 
𝜕

𝜕𝑡
𝑤(𝜃𝑡) = 𝑢𝜃(𝑐(𝜃𝑡)), 𝑦(𝜃𝑡); 𝜃𝑡) + 𝛽∆(𝜃𝑡) 

∆(𝜃𝑡) ≡ ∫𝑤(𝜃𝑡+1)𝑓𝜃𝑡

𝑡+1(𝜃𝑡+1|𝜃𝑡)𝑑𝜃𝑡+1 

 

 

About wedges . Now intertemporal wedge is given as:  

 

equation 70 

1 = 𝛽𝑅 (1 − 𝜏𝐾,𝑡−1)𝔼𝑡−1

[
 
 
 

𝑢̂𝑐
𝑡(𝑐𝑡, 𝑦𝑇 ,
𝜃𝑡) 

𝑢̂𝑡−1(𝑐𝑡−1𝑦𝑡−1; 𝜃𝑡−1

]
 
 
 

 

Labor wedge is given as:  

 

equation 71 

1 = (1 − 𝜏𝐿,𝑡)
𝑢̂𝑐

𝑡(𝑐𝑡, 𝑦𝑡 , 𝜃𝑡)

−𝑢̂𝑦
𝑡 (𝑐𝑡, 𝑦𝑡 , 𝜃𝑡)

 

Assumption here is separable utility: 𝑢𝑡(𝑐, 𝑦, 𝜃) = 𝑢̂𝑡(𝑐) − ℎ̂𝑡(𝑦, 𝜃) and as proposition that inverse Euler holds:  

 

equation 72 

1

𝑢̂𝑡−1,(𝑐𝑡−1)
=

1

𝛽𝑅
𝔼𝑡−1 [

1

𝑢̂𝑡′(𝑐𝑡)
] 

So that intertemporal wedged is 𝜏𝐾,𝑡−1 ≥ 0. Assumption is also isoelastic disutility of work:  
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equation 73 

ℎ̂𝑡(𝑦, 𝜃) = (
𝑘

𝛼
) (

𝑦

𝜃
)

𝛼

 

Also productivity is AR(1) process : 

 

equation 74 

log(𝜃𝑡) = 𝜌 log(𝜃𝑡−1) + 𝜃̅𝑡 + 𝜀𝑡 

And furthermore proposition is:  

 

equation 75 

𝔼𝑡−1 [
𝜏𝐿,𝑡

1 − 𝜏𝐿,𝑡

1

𝛽𝑅

𝑢̂𝑡−1′
(𝑐𝑡−1)

𝑢̂𝑡′(𝑐𝑡)
 ] = 𝜌 

𝜏𝐿,𝑡−1

1 − 𝜏𝐿,𝑡−1
+ 𝛼𝐶𝑜𝑣𝑡−1 (log(𝜃𝑡),

1

𝛽𝑅
 
𝑢̂𝑡−1′

(𝑐𝑡−1)

𝑢̂𝑡′(𝑐𝑡)
) 

Previous is labor wedge simple formula where :LHS is risk-adjusted conditional expectations 
𝜏𝐿,𝑡

1−𝜏𝐿,𝑡
 and RHS (1) 

𝜏𝐿,𝑡

1−𝜏𝐿,𝑡
 inherits mean reversion of 𝜃 .RHS(2) s a positive drift of 

𝜏𝐿,𝑡

1−𝜏𝐿,𝑡
 , there is a benefit of added insurance in the 

form of : 𝐶𝑜𝑣𝑡−1 (log(𝜃𝑡),
1

𝛽𝑅
 
𝑢̂𝑡−1′

(𝑐𝑡−1)

𝑢̂𝑡′(𝑐𝑡)
)  , and incentive costs increase with Frisch elasticity 

1

𝛼−1
.General 

stochastic process is given as:  

 

equation 76 

𝜙𝑡
𝑙𝑜𝑔 (𝜃𝑡−1) ≡ ∫ log(𝜃𝑡)𝑓

𝑡(𝜃𝑡|𝜃𝑡−1)𝑑𝜃𝑡 

And proposition for labor wedge in stochastic case is: 

 

equation 77 

𝔼𝑡−1 [
𝜏𝐿,𝑡

1 − 𝜏𝐿,𝑡

1

𝛽𝑅

𝑢̂𝑡−1′
(𝑐𝑡−1)

𝑢̂𝑡′(𝑐𝑡)
 ] = 𝜃𝑡−1

𝑑𝜙𝑡
𝑙𝑜𝑔 

𝑑𝜃𝑡−1
  

𝜏𝐿,𝑡−1

1 − 𝜏𝐿,𝑡−1
+ 𝛼𝐶𝑜𝑣𝑡−1 (log(𝜃𝑡),

1

𝛽𝑅
 
𝑢̂𝑡−1′

(𝑐𝑡−1)

𝑢̂𝑡′(𝑐𝑡)
) 

Only difference in necessary IC conditions is : 

 

equation 78 

∆(𝜃𝑡) ≡ ∫𝑤(𝜃𝑡+1)𝑓𝜃𝑡

𝑡+1(𝜃𝑡+1|𝜃𝑡)𝑑𝜃𝑡+1 +
𝑑𝜃̅𝑡+1

𝑑𝜃𝑡
𝑤(𝜃̅𝑡+1)𝑓

𝑡+1(𝜃̅𝑡+1|𝜃𝑡) −
𝑑𝜃 𝑡+1

𝑑𝜃𝑡
𝑤(𝜃 𝑡+1)𝑓

𝑡+1(𝜃 𝑡+1|𝜃𝑡) 

Labor wedges at top and bottom are given as follows:  

 

equation 79 

𝜏̅𝐿,𝑡

1 − 𝜏̅𝐿,𝑡
=

𝜏𝐿,𝑡

1 − 𝜏𝐿,𝑡
𝛽𝑅

𝑢̂𝑡′

𝑢̂𝑡−1′

𝑑 log 𝜃̅𝑡

𝑑 log 𝜃𝑡−1
 

𝜏𝐿,𝑡

1 − 𝜏𝐿,𝑡
=

𝜏𝐿,𝑡

1 − 𝜏𝐿,𝑡
𝛽𝑅

𝑢̂𝑡′

𝑢̂𝑡−1′

𝑑𝑙𝑜𝑔 𝜃𝑡

𝑑 log 𝜃𝑡−1
 

Previous generalizes Mirrlees (1971) and for a fixed support:  

 

equation 80 

𝜏𝐿(𝜃
𝑡−1, 𝜃̅𝑡) = 𝜏𝐿(𝜃

𝑡−1, 𝜃𝑡) = 0  ; 𝜃𝑡 = 𝜀𝜃𝑡−1 𝜀𝑡 ∈ [𝜀; 𝜀]̅ 

𝜏𝐿(𝜃
𝑡−1, 𝜃̅𝑡) ≤ 𝜏𝐿(𝜃

𝑡−1) ≤ 𝜏𝐿(𝜃
𝑡−1, 𝜃𝑡) 

Now productivity follows a Brownian diffusion:  

 

equation 81 

𝑑 log 𝜃𝑡 = 𝜇̂𝑡
log(𝜃𝑡)𝑑𝜃𝑡 + 𝜎̂𝑡𝑑𝑊𝑡 

Dynamics of the model is given as:  

 

equation 82 

𝑑𝜆𝑡

𝜆𝑡
= 𝜎𝜆,𝑡𝜎̂𝑡𝑑𝑊𝑡 ;  𝑑𝛾𝑡 = [−𝜃𝑡𝜎𝜆,𝑡𝜎̂𝑡

2 + (𝜇̂𝑡 + 𝜃𝑡
𝑑𝜇̂𝑡

log

𝑑𝜃
 ) 𝛾𝑡] 𝑑𝑡 + 𝛾𝑡𝜎̂𝑡𝑑𝑊𝑡 

Allocation and wedges in this economy are given as:  
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equation 83 
1

𝑢̂𝑡′(𝑐𝑡)
= 𝜆𝑡;

1

𝑢̂𝑡′(𝑐𝑡)
−

𝜃𝑡

ℎ𝑡′
(
𝑦𝑡

𝜃𝑡
)

= −𝛼
𝛾𝑡

𝜃𝑡
 

 
𝜏𝐿,𝑡

1−𝜏𝐿,𝑡
= −𝛼

𝛾𝑡

𝜆𝑡

1

𝜃𝑡
;  𝜏𝐾,𝑡 = 𝜎𝜆,𝑡

2 𝜎̂𝑡
2 

Dual variables are : 𝜆𝑡 ≡ 𝐾𝑣(𝑣𝑡 , ∆𝑡 , 𝜃𝑡 , 𝑡) and 𝛾𝑡 ≡ 𝐾∆(𝑣𝑡 , ∆𝑡 , 𝜃𝑡 , 𝑡), and sufficient control is : 𝜎𝜆(𝜆𝑡 , 𝛾𝑡 , 𝜃𝑡 , 𝑡) . 

Labor wedge now by simple formula is given as:  

 

equation 84 

𝑑 (
𝜏𝐿,𝑡

1 − 𝜏𝐿,𝑡
) = [

𝜏𝐿,𝑡

1 − 𝜏𝐿,𝑡
𝜃𝑡

𝑑𝜇̂𝑡
log

𝑑𝜃
+ 𝛼𝜎𝜆,𝑡𝜎̂𝑡

2 +
𝜏𝐿,𝑡

1 − 𝜏𝐿,𝑡
𝜎𝜆,𝑡𝜎̂𝑡

2] 𝑑𝑡 −
𝜏𝐿,𝑡

1 − 𝜏𝐿,𝑡
𝜎𝜆,𝑡𝜎̂𝑡𝑑𝑊𝑡 

Intuition behind labor wedge is: 

 

equation 85 

𝜆𝑡

𝜏𝐿,𝑡

1 − 𝜏𝐿,𝑡
=

1

𝑢̂𝑡′(𝑐𝑡)
−

𝜃𝑡

ℎ̂𝑡′
(
𝑦𝑡

𝜃𝑡
)
 

At first best : 
1

𝑢̂𝑡′(𝑐𝑡)
=

𝜃𝑡

ℎ̂𝑡′(
𝑦𝑡
𝜃𝑡

)
 and 

1

𝑢̂𝑡′(𝑐𝑡)
 tracks 

𝜃𝑡

ℎ̂𝑡′(
𝑦𝑡
𝜃𝑡

)
at second best. General preferences are given with inverse 

Euler which requires separability,here we define :  

 

equation 86 

𝜂𝑡 =
𝜕 log  |𝑀𝑅𝑆𝑡|

𝜕 log 𝜃𝑡
 

|𝑀𝑅𝑆𝑡| = −
𝑢𝑦

𝑡

𝑢𝑐
𝑡
 

Generalization of previous is given as:  

 

equation 87 

𝑑 (
𝜏𝐿,𝑡

1 − 𝜏𝐿,𝑡

1

𝜂𝑡

1

𝑢𝑐
𝑡
) = [𝜆𝑡𝜎𝜆,𝑡𝜎̂𝑡

2 +
𝜏𝐿,𝑡

1 − 𝜏𝐿,𝑡
 
1

𝜂𝑡

1

𝑢𝑐
𝑡
 𝜃𝑡

𝑑𝜇̂𝑡
log

𝑑𝜃
 ] 𝑑𝑡 

In previous expression 
𝜏𝐿,𝑡

1−𝜏𝐿,𝑡

1

𝜂𝑡
 represents discouragement. In one particular interesting case where: 𝑢̃𝑡 (𝑢̂𝑡(𝑐) =

𝑘𝑡

𝛼𝑡
(

𝑦

𝜃
)

𝑡

𝛼

) in this case 𝜂𝑡 = 𝛼𝑡 and  

 

equation 88 

𝑑 (
𝜏𝐿,𝑡

1 − 𝜏𝐿,𝑡
) = [𝛼𝑡𝜆𝑡𝜎𝜆,𝑡𝜎̂𝑡

2 +
𝜏𝐿,𝑡

1 − 𝜏𝐿,𝑡
 
1

𝑢𝑐
𝑡
 (𝜃𝑡

𝑑𝜇̂𝑡
log

𝑑𝜃
+

1

𝛼𝑡

𝑑𝛼𝑡

𝑑𝑡
)]𝑑𝑡 +

𝜏𝐿,𝑡

1 − 𝜏𝐿,𝑡

1

𝑢𝑐
𝑡
𝑑 (𝑢𝑐

𝑡) 

Conclusion 

This paper tried to review one part of the literature on dynamic optimal taxation. Namely Mirrleesian approach 

to dynamic taxation and models that were developed in this way for the last two decades were outlined. In the 

dynamic Mirrlees approach, when it comes to the result for capital, capital is taxed to provide more efficient 

labor supply incentives when there is imperfect information (private distributions of ability unknown to other 

parties) and as a part of optimal insurance scheme against stochastic earning abilities. Intuition here is that 

savings affects incentive to work, so government needs to discourage savings to prevent the flowing deviation 

by highly skilled: 1) save more today; 2) work less tomorrow. That was the second model we reviewed and from 

there some optimal fiscal policy features are:1) On average wealth taxes across individuals are zero ex-ante ;2) 

However, they depend on future labor income-if labor income is below average, your capital tax is positive. If 

your labor income is above average, then your capital tax is negative. 3) So, this tax or this fiscal policy might 

be regressive for incentive reasons.So in general about dynamic Mirrlees approach it can be concluded that: this 

approach assumes that agents’ abilities to earn income are heterogeneous, stochastic, and private information. 

Tax instruments ex ante are unrestricted. The model solves for the optimal allocations using dynamic 

mechanism design (subject only to incentive compatibility constraints) and then considers how to implement 

these allocations using decentralized tax systems, see also Stantcheva (2020). Furthermore, the dynamic 

Mirrlees approach needs a general theory of approximation of the optimal, often complicated, policies. The tax 
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system by countries is used as a means of social insurance. Friedman (1962) , proposed negative income tax in 

which individuals with low enough negative income will owe negative tax and collect transfers. In this model 

constant marginal tax rate is combined with lump-sum transfers, which results in a linear function with negative 

intercept, Sheshinski (1972).Later Mirrlees (1971) refined this idea by allowing non-linear taxes, see also Farhi, 

Werning (2012). Atkinson and Stiglitz (1976), provided a negative answer for capital taxation as a provider of 

social insurance they have left that role for labor income taxation only. But later literature on the issue was 

adding uncertainty which would make difference. So when individuals do face uncertainty, the optimal 

insurance arrangement calls for taxing capital positively: constrained efficient allocations satisfy an inverse 

Euler equation, as opposed to the agent’s standard intertemporal Euler equation, implying a positive capital tax. 

See, Diamond; Mirrlees (1978); Rogerson (1985); Ligon (1998); Golosov, Kocherlakota,Tsyvinski (2003).This 

models some of which were discussed in the paper will provide authors argument for further research on the 

topic and investigation in the issues they raise. 
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