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Introduction 
To analyze how changes to tax policy impacts not only government revenues but also economic               

activity and decisions made by businesses and citizens, economists at The Buckeye Institute’s             

Economic Research Center (ERC) developed a dynamic scoring model that predicts the effects             

of policy changes on gross domestic product, jobs creation or loss, and revenue. 
 

Buckeye’s dynamic scoring model is in keeping with current economic practices at the federal              

level, which uses dynamic analysis and dynamic scoring to analyze major federal tax policy              

proposals. This modeling simulates changes in the economy that result from changes in tax              

policy and shows how those changes impact tax revenues. 

 

Using this dynamic scoring model, calibrated for Louisiana with publically available data,            

economists with the ERC are able to predict how proposals by policymakers will impact the               

state’s economy and state revenues.  

 

A proposal analyzed using the model sees how the policy affects the choices of households and                

businesses in the economy. For example, the proposal to increase the sales tax in Louisiana               

reduces how much the citizens spend on goods and services. As a result of people spending less,                 

businesses hire fewer workers. This interaction cannot be captured using a static analysis. Each              

section of the model incorporates the proposed tax policy and reveals the resulting changes in               

behavior of people and businesses. The dynamic process allows the model to simulate how a               

policy affects all aspects of the economy. 

 
The Basic Model 
Time is discrete and lasts forever. Every period, the economy is populated by heterogeneous              

households specialized in the production of one of types of goods. Since the Bureau of        s)(         

Economic Analysis reports macroeconomic data for US states in yearly intervals, a period is              

assumed to be a year in this framework. Each sector is populated by a large number of          s)(         

identical firms. The economy also features a government sector that collects taxes and purchases              

goods from all sectors. A share of households has earning ability .      ∈(0, )qe 1       1, , }e = { … E  
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where is the depreciation rate of capital defines expected utility discounted at a  δ        V (s) 
e,t

       

patient factor As in Mendoza (1991) denotes a capital adjustment cost.  ∈[0, ].   β 1       ϕ      

Households weigh consumption goods according to . The parameter that regulates the      ∈(0, )αs 1       

Frisch elasticity of labor supply is denoted and is a scaling factor that helps match hours       σe   φe          

worked observed in the data. The return on capital lent to firms is . The wage paid to             (s)r
t
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domestic residents can borrow from international markets in period , and  is household debt.t d
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We assume 1) where is the world interest rate faced by  (exp (D ) i
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domestic agents and is assumed to be constant, and are also constant parameters.        η   D      

1) is the state specific interest rate premium that increases with the level of(exp (D ) η
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debt. The assumption of a debt elastic interest rate is taken from Schmitt-Grohé ​and Uribe               

(2003).  represents the aggregate level of debt.D
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resource constraint and a no-Ponzi scheme constraint that implies that the household’s debt             

position must be expected to grow at a rate lower than the interest rate in the long-run. 

 

Firms  
In each sector , a large number of competitive firms produce goods according to the following   s              

production function: 
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These firms solve the following profit maximization problem: 

 

1 )a (k (s))   (  l (s) ) (s)l (s) (s)k (s)Π
t

= ( − τ
t

cat

t t−1

θs
∑

 

e

ze e,t

(1−θ )s

− ∑

 

e

w
e,t e,t

− r
t t−1

 

 

where ​is total factor productivity (TFP), is associated with the capital share of total output. a
t
      θ           

is labor productivity specific to a household member’s earning ability. It is important to noteze                 

that the demand for labor is sector specific. is a commercial activity tax, modeled as a tax       s   τ
t
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on a firm’s revenues.  

 

The representative firm in sector  hires labor according to the following condition:s  
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We assume ​follows a stationary mean zero autoregressive process of order 1 in the log. The  a
t
               

shock innovation  ​is drawn from a standard normal distribution. ϵ
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The Government Sector 
The government contributions to the “rainy-day” fund { is the excess of tax revenue plus       }RF

t
        

federal government transfers net of government spending added to the previous period’s balance. 
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Deficits - negative contributions - to the rainy-day fund reduce the fund’s balance. 

 



 

The state government’s tax revenues  are given by:T
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Government spending policy is assumed to evolve according to: 
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where is the state share of income spent by the government sector in the long-run, the κ                 

steady-state equilibrium. This specification implies that which means that the size of      y  g
t
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government reflects changes in GDP. It also implies that government is assumed to grow as the                

economy grows.  Variables without the time subscript denote steady-state values.  

 

The tax instruments follow the exogenous processes: 
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As in Schmitt-Grohé and Uribe, we write the trade balance to GDP ratio (TB) in steady-state as: 

 

BT = 1 −  
y

[c+x+g]  

 
The Competitive Equilibrium  
A competitive equilibrium is such that given the set of exogenous processes, households solve              

the household utility maximization problem, firms solve the profit maximization problem, the            

capital and labor markets clear. 

 

The Deterministic Steady-State  
The characterization of the deterministic steady state is of interest for two reasons. First, the               

steady-state facilitates the calibration of the model. This is because, to a first approximation, the               

deterministic steady-state coincides with the average position of the model economy. In turn,             

matching average values of endogenous variables to their observed counterparts (e.g., matching            

predicted and observed average values of the labor share, the consumption shares, or the trade-               

balance-to-output ratio) can reveal information about structural parameters that can be exploited            

 



in the calibration of the model. Second, the deterministic steady-state is often used as a               

convenient point around which the equilibrium conditions of the stochastic economy are            

approximated (see Schmitt-Grohe and Uribe, 2003). For any variable, we denote its steady-state             

value by removing the time subscript. 

 

Using the solution from the households and firms’ choice problems, the steady-state implies that: 
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These expressions deliver the steady-state capital-labor ratio, which we denote ω  
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The steady-state level of capital is:  

 

lk = ω  
 

Finally, the steady-state level of consumption can be obtained by evaluating the resource             

constraint at the steady-state: 
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which implies: Byy = c + x + g + T  

 

As for the parameter that dictates households’ preference for leisure: 
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Calibration 
Typically, a calibration assigns values to the model parameters by matching first and second              

moments of the data that the model aims to explain. 

 

The depreciation rate of capital and the world interest rate are based on parameter values      δ       ir,w       

widely used in the related business-cycle literature and on the average annual depreciation rate              

taken from the Bureau of Economic Analysis,  and ..1  δ = 0 .04ir,w = 0  

 

The sector specific parameter is set to match the observed average labor shares for each of    θs              

nine production sectors in Louisiana. In the present model, the labor share is given by the ratio of                  

labor income to output which is  at all times.1 − θs   

 

 



The parameter is set to match the observed average trade-balance to output ratio in Louisiana  D               

since B  D/yT = ir,w  

 

 

 

 



 

 

 



 

 

 

 

 

 

 



 

 

 

 


