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Abstract
Structural alterations has made essential changes in the development of countries' economy, international trading
and the expansion of urban centers. Structural changes are defined as an alteration in proportional weight of
important parts in the major indices such as the output of governments' expenditure, taxes, etc. Since change in
traditional structures of economical factors to new structures is one of the most effective reasons of growth and
development in the economy of governments, the attention of governments to influencially important
economical factors, and studying the process of changes in important parts of economy such as tax has been
considered. So considering the important role of tax in the countries’ economy the investigation of changes in the
tax structure is of paramount importance, hence in the present study we have examined the structure changes of
the types of taxes in America by using the Bai and Perron sequential procedure for the period 1971-2012. The
results show that only the corporate tax has faced with the structural changes.
Keywords: structural breaks, tax structure changes, bai and perron method, United States
1. Introduction
Structural evolutions in the near past have created the significant changes in economic growth of countries,
international trade and the expansion of urban centers. Structural change is defined as a change in the relative
weight of the important constituents of the macro-economic indicator such as production and government
expenses, taxes, imports and exports, population and workforce. One example of this structural change that is
done quickly is the transition from the agricultural sector to the production and services one. Another example is
the transfer of population from young to older in which the increase of life expectancy has been considerable and
also the other example is mutation in technology capacities in the some developing countries.
With a change in the macro structures the tax structure also has exposed to change proportionately. In the non-oil
new economy the taxes has an important place, because the states’ need to financial credit for performing the
duties and responsibilities of providing safety and protection of borders, providing public goods and services,
consolidation and so on in the society cause them to act in various ways for providing financial credit and the
taxes as one of the most important ways of providing financial credit since the beginning of formation of
societies and states have always been considered and investigated; in fact the tax is among the important sources
of the state’s revenues that is also the most important instrument of implementing the state’s fiscal policy and
plays an important role in achieving the economic goals such as the social justice, improving income distribution,
resource allocation and economic stability.
So due to the very important position of tax in the countries’ economy, investigating the trend of changes in the
tax structure is of paramount importance; hence in this study we investigate the changes in the tax structure in
United States for the period 1971-2012. In this regard the second part has dealt with the literature by examining
the conducted researches that have been provided on the structural changes and tax. In the third and fourth
section we have clarified and estimated the model and finally conclusion is presented.
2. Literature
Hori, Takeo, Ikefuji, Masako & Kazuo Mino (2012) investigated the structural changes in the model of
endogenous two-part growth and that existence of side effects of specific product consumption could be the
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source of structural changes. Under limited circumstances that side effects are the same, structural changes occur.
Randall, Michelle (2012) has investigated the structural changes in developing countries and the evolution of the
labor market of women since 2008 with assessing the role of change in the workforce demand. Results show the
importance of structural change in reducing gender inequality by reducing the demand for workforce for the
physical properties. Dennis, Benjamin and N, Iscan Talan (2011) carried out a study entitled "agricultural
distortions, structural change and economic growth: A field analysis". The results showed that the polices of
agricultural deviation in weak economies could explain the departure from the convergence center and in the
sample under study delay considerably their structural changes and economic growth. McMillan, M. & D.
Rodrik (2011) mentioning the importance of economy structure change for achieving development recognize the
most important factor of difference between two groups of the successful and unsuccessful countries to be
historically the speed of transition of agricultural structure of economy to industrial one. Mu Yi and Zhang J.
(2011) by using the three-part model investigated the structural changes in the open economy. Their results
showed that there is a relationship between the share of employment, share of expenses sector and net exports
from GDP. Lucchese, Matteo (2011) has examined innovation, demand and structural changes for the six largest
economies in Europe in the period of 1995-2007. The results show that the structural changes play an important
role in the attraction of economic growth. Mertens Karel & Ravn Morten O. (2013) examined the dynamic
effects of personal income and corporate tax changes in the United States; the results show that it is the
short-term effects of output of large tax shocks that due to their impact on the labor market and the main
constituents of the costs are important for distinguishing the different types of tax. Sivadasan, Jagadeesh and
Slemrod Joel (2006) studied the tax law changes, changes in income and the wage inequality measure in the
period 1986-1995 for India. They found that there is a quick and comprehensive response by the partner
companies for changing the tax law in the form of a significant change of income resulting from profit toward
the managed wages. Tuan Minh Le (2012) were studied the tax effort and tax capacity of 110 developed and
developing countries over the period 1994 to 2009. The results show that countries with better institutional
quality such as quality of the bureaucracy can collect higher tax.
3. Theoretical Foundations
By assuming the entry of induction and independent tax and its dependence on income and placement of the total
supply instead of the total demand (equality clause), tax is relatively dependent on Y and the factors of
production and moderating parameter of factors of production such as productivity. If the tax is considered as
relative, we have:
=( , , , )

(1)

In which K is the capital size and L the workforce, Y value added (national income) and A the productivity
coefficient or technology coefficient.
Gordon, Roger and Li, Wei. (2005) from the condition of maximization of social welfare and given that the aim
of entering the state and taxation is the maximization of social welfare and with introducing the types of taxes
(including capital tax, sale tax, imports tax, tariffs) in this function conclude that:
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In the above equation V is an indirect benefit that one representative of activity of private sector receives and U
is a function of the total tax revenue that is the supplier of public expenses. Gordon believes that for identifying
the effectiveness of tax we can argue whether the companies for financing act through banks or use the internal
resources. In the above equation the capital is taxed with
rate, while any
of industry is faced
conditionally with a maximum rate of sale tax
<
and ∗ . Suppose that a country exports the first
goods and imports the second goods. Goods 2 is imported with a tariff of
rate, while export of the first goods
is done without tax.
We identify imports of the second goods by
and domestic consumption of two goods by C . The domestic
consumption prices are equal to p∗ & p∗ (1 + τ ), while the prices that domestic producers are faced with them
is equal to ∗ (1 − ∗ ) and ∗ (1 + )(1 − ∗ ). To simplify the notation ∗ ≡ and ∗ ≡ (1 + ) suppose i
for domestic production in industry as well as the total capital, r for domestic interest rate and w for the internal
wage rate. Considering the total internal budget limitation the state tax profit is equal to the value of domestic
consumption. The state maximizes this with limitation of ∗ <
for each given .
The constituted condition of the first order for

is as following:
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The above function can be written as follows:
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In equation (6) the first phrase measures the net welfare effects from the bulk transfer of specific amount by
residents to state that indicates the total tax. Also the second, fourth and fifth phrases are tax on consumption,
capital and sale. The third phrase measures the effect of net efficiency caused by changes in the composition of
production; so changes function of changes in the efficiency (here per capita income) can be presented as follows
that according to Gordon model is a function based on the types of tax:
= ( )

(8)

Theoretically there are different arguments about the importance of structural change for economic growth and
the relationship between these two phenomena out of which we can refer to cases such as hypothesis of
multi-sectoral economy, the income attraction and the law of parasite, capital deepening and innovation, higher
allocation and growth, industrialization and the hypothesis of suitable or normal structure. One of the important
foundations of the hypothesis of the effect of structural changes on the economic growth and development is that
the structural changes cause the allocation of resources to sectors with the higher productivity; this situation
helps the growth. Therefore, if structural change leads to a more complete and better exploitation, then the
structural changes is seen as another source of growth (Chenery, 1988; Eltejayi, 2008). Hence, economists
introduced the structural changes as a source of the economic growth. If the technological progress is large
enough, the average propensity to save and national income will increase naturally (Lightner, 2000). Iginger
(2001) with a mention to the hypothesis of norm structure suggests that if any income level creates a specific
industrial structure, it can be hypothetically calculated a norm structure dependent on the income. It is expected
the countries that exhibit this norm structure, in other words have the natural structure consistent with income
level, they can grow more rapidly, while the countries that do not have the natural structure consistent with the
income level will have slower growth. The hypothesis of consistency of structure with the level of income in the
Petroleum Exporting Countries that the vast oil revenues have caused the increase of their per capita income has
very importance. In general, structural changes can be occur by various reasons such as war, economic
adjustment, changes in the exchange rate regime, change of pricing system etc. that depend on year of breakpoint.
In the following we provide descriptions about the structural break and its identification and determination.
If the change in the process of variables due to conditions and circumstances prevailing on economic variables
takes place alongside with changes in the parameters of model, or in other words if in the reliability of the
parameters of a model a disorder occurs, these changes are called the structural break (Marzban & Nejati, 2009).
A statistic test of structural break can usually be divided into four categories:
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1) Certain breakpoints against uncertain breakpoints.
2) A single break against multiple breaks.
3) The univariate relationship against the multivariate relationships.
4) The stable variables against unstable variables (Madala & Kim, 1998).
Perron is an economist that has done several studies in relation to structural breaks. He believes that most of
macroeconomic time series are not characterized as having a unit root. He says that the existence of unit root that
is confirmed in most of variables of macroeconomic time series may be caused by lack of attention to major
structural breaks in the process of these variables. For this purpose the tests of Dicky-Fuller (DF) and
generalized Dickey-Fuller (ADF) are used as the most common stationary test methods of the time series. In the
studies of Perron (1989 & 1997) and Rappoport & Riechilin (1998) the levels of redirection has been determined
as exogenous.
4. Tax System of America
United States of America include a federal republic with state and autonomous local states. The tax laws in this
country are applied based on each of these levels. United States have one of the most progressive tax systems in
the industrialized world. The taxable income has been set under laws of tax account and accounting principles
and includes any income achieved from any source. Many costs related to the business reduce the taxable
income; state tax laws are different from federal laws and different types of levied tax on each level are different
due to the limitations of the constitution. In the following we investigate several important taxes in the US.
4.1 Income Tax
Net income tax of individuals and companies is levied by federal and provincial state and some local states. The
income subject that tax is levied for it is specified by tax law not by the accounting principles and almost it
includes all incomes from whatever source. Main channels of paying income tax include the following:
* Staff, tax is deducted monthly from their income.
* The self-employed, payment of 3 months of the approximate tax.
* Unemployed individuals who have enough income to pay taxes 3 months.
* Alternative minimum tax, for those who attempt to reduce their share of tax that is payable approximately.
The federal income tax rate in US is from 15% to 35%. Of course this rate could be different based on laws in
the different provinces.
4.2 Salary and Wage Tax
This tax is levied in the federal and state level and includes the social security, unemployment tax and medical
care tax that is levied on both workers and employers with a combined rate of 15.3% (13.3 in 2011). The social
security tax is levied on individuals if the wage amount reaches to 106,800 $ from 2009 to 2011. This tax is
levied as a percentage of the taxable salaries. For 2009 the maximum of ordinary tax per each worker was
determined less than 1,000 $.
4.3 Assets Tax
Assets tax is levied by the federal and provincial state based on market value of individuals’ assets. This type of
tax is levied on individuals’ real estate and commercial assets. The assets tax rate is very broad and different.
4.4 Sale and Consumption Tax
This tax is levied on the retail price of many goods and services provided by provincial states and individuals.
Sale tax rate is varied between 1% and 16% that this amount of varying is provided based on various goods and
services.
4.5 Income Tax and Customs Tariff
This tax is levied on many imported goods to the United States. This taxes should be paid before the goods are
imported legally. The rate of this tax is varied between 0% to 20% based on the type of imported goods.
4.6 Tax on Earning Capital
The capital obtained from the sale of assets is taxable. The term of the net capital earning means the capital
interest achieved in a long-term period of one year that the amount of capital loss is deducted.
The maximum of tax rate is 15%.
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Amon the other taxes in the United States it can refer to the dividend tax, inheritance tax, tax on amount of
impact on the environment, tax on oil products, tax on luxury goods, tax on investment etc. The number of taxes
in the United States includes about 50 different tax types in the major sectors of this country.
In this study all taxes mentioned in four sectors of income tax, wealth, sale and corporate tax have been
considered (tax on imports due to lack of sufficient information has been deleted) and finally all taxes in the
form of total are included and investigated.
5. The model Estimation
Since per capita income is one of the most important and macro indicators of economy, a lot of data and factors
are influencing on this variable. With a study and analysis of conducted previous studies about per capita income
and the various estimates that have been done on this indicator, two important effective indicators of per capita
net capital and state expenses to GDP can be introduced and according to mentioned themes in the theoretical
foundations, the final function of per capita income that is the desired function of this research is presented as
follows:
=
In the above equation ،

and

,

,

(9)

represent respectively the per capita income, per capita net of the capital

stock and ratio of state’s expenses to gross domestic product. Also T represents a variety of tax rates which
include: The total tax ratio to gross domestic product, ratio of income tax, corporate, wealth and sale of goods
tax that each one is estimated separately in an equation. In addition America’s data in the period 1971-2012 are
used for estimating.
Also for estimating the model, investigating and determining the structural break the GUASS software has been
used.
The test of structure break in the linear regression models took place first by Chow (1960) and Quant (1958),
then by Brown, Durbin and Evans (1975). In these studies the test of structure break is done exogenously in a
predetermined point; but since 1990 other methods for testing the structural break have been used. In these
methods the desired test is done endogenously in a undetermined or non-predetermined point or points. These
methods are presented by Andrews (1993), Andrews and Ploberger (1994) Andrews for the one break state and
by Lee and Ploberger (1996) Liu, Wu and Zidek (1997) Bai and Perron (1998, 2003) for the multi break state. In
the present research based on the method of Bai and Perron (1998, 2003) the number and place of breakpoints
were estimated endogenously by using linear regression model. Yao (1988) for calculating the structural breaks
proposes the use of Bayesian information criterion (BIC), while Liu et al. (1997) offer the modified Schwartz
criterion (LWZ). Perron (1997) provides a simulated study about the behavior of these two information criteria
and the criterion of AIC in the field of estimation of number of changes in the process function of a set and series
concerning the existence of serial and sequential correlation and relationship. First it is assumed that there is a
number (1+m) of the policy regime, as a result we have m structural change. So it has a linear regression with m
break and (1+m) parameter that their statistical representation is as follows:
y = x β + z δ + u t = 1, … , T

(10)

.
.
.
y = x β + z δ + u t = T + 1, … , T
y =x β+z δ

+ u t = T + 1, … T

(11)
(12)

T , T , … , T is the undetermined structural breakpoints (non-predetermined), y the dependent variable in time t,
with dimensions (q×1), the vector of independent variables with variable coefficients in the different
regimes,
with dimensions (p×1)، vector of independent variables with the constant coefficients, β the vector
of constant coefficients, (m+1 ,...,2,1= j ) δj the vector variable coefficients and u is the error in the time t. P=0
is the model of pure structural break, this means that all coefficients change with δj, otherwise (p0) is a model
with partial break, because only δj changes. It is assumed that β is constant and δj changes with the regime
change. The main objective is that we can estimate the coefficients and undetermined breakpoints of regression
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، ) is obtained.

The statistics proposed by Bai and Perron in order to identify and estimate the breakpoints are as follows:
1)
2)

The test of sup FT (k) with assuming zero (m=0) means the lack of structural change and opposite
hypothesis (m=k) means the existence k break in the model.
The tests of UDmax and WDmax that WDmax is the weight type of Udmax. The weight used in these tests
is dependent on the number of explanatory variables and significance level of test. The zero hypothesis in
these two tests is the lack of structural break (m=0) and the opposite hypothesis is the uncertain number of
break with the maximum number m (Marzban & Nejati).

According to a study of Bai and Perron (2003) we conclude that if a structural break occurs in the period under
investigation, this break is a structural change when the second regime coefficient has a considerable difference
with the first regime coefficient. If two or more breaks occur in a period (in this study due to the period of 42
years there's eventually two breaks), it can be said a structural change has happened when the second and third
regime coefficients have a significant difference with the first regime coefficient, or if the first and second
regime coefficient are close together, the third regime coefficient is different from them. Now if the second
regime coefficient has a considerable difference from the first regime coefficient, but if the third the regime
coefficient has a small difference from the first regime coefficient, then a structural change has not occurred,
because the movement process of the variable under investigation has went again near to the original state; this
means that the first break that has made to create the second regime, it has been only a short-term unstable
change that can be due to fluctuations of an effective variable the shocks that in the economy have occurred in
that period.
Table 1. Results of UDmax, WDmax and SupFT tests at a significance level of 5%
Tax on Goods Tax
on
and Services
Wealth
38.023
22.706
38.023
22.706
38.023
22.706
4.98
14.43
Source: Estimate calculation

Tax
on
Corporates
32.719
32.719
32.719
24.278

Tax on
Income
28.692
28.692
28.692
2.642

Total
Tax
39.488
39.488
39.488
27.375

Critical
Value
8.01
8.69
7.86
5.8

Test

Break

UDmax
WDmax
SupFT
SupFT

1
2

Based on the results table 1 UDmax and WImax tests indicate the break in the trend of a variety of taxes. SupFT
test show two breaks that both of them are significant in a variety of taxes.
Table 2. Results of BIC test at significance level of 5%
Taxes

Intercept

Total
Coefficient
Income
Coefficient
Corporates
Coefficient
Wealth
Coefficient
Goods
and Coefficient
Services
Source: Estimate calculation

0.555
-1.146
-4.313
-1.253
-1.676

The
regime
-0.573
-0.07
0.09
0.024
0.192

first

The
second
regime
-0.525
-0.034
0.143
0.078
0.239

The
regime
-0.545
----0.092
---------

third

The
second
regime
-0.338
-0.034
0.027
0.078

The
regime
-----------------

third

Number

of
Break

2
1
2
1
1

Table 3. Results of LWZ test at significance level of 5%
Taxes
Total
Income
Corporates
Wealth

Intercept
Coefficient
Coefficient
Coefficient
Coefficient

0.631
-1.146
-1.31
-1.253

The
regime
-0.384
-0.07
-0.036
0.024

first
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Goods
and Coefficient
Services
Source: Estimate calculation

-1.676

0.192

0.239
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-----

1

Based on the tables (2) and (3) it can be concluded that the results of two tests for income taxes, sale and wealth
tax are similar and all have had one break, but in the BIC test the corporate tax and the total tax have exposed to
two breaks.
Table 4. Results of Bai and Perron test (sequential procedure) at a significance level of 5%
Taxes

Total
Coefficient
Income
Coefficient
Corporates
Coefficient
Wealth
Coefficient
Goods and Coefficient
Services
Source: estimate calculation

Intercept

0.631
-1.146
-1.31
-1.253
-1.676

The first
regime
-0.384
-0.07
-0.036
0.024
0.192

The
second
regime
-0.338
-0.034
0.027
0.078
0.239

The third
regime
---------------------

Number of
Break
1
1
1
1
1

Details of break
Number Year
of Year
18
1988
18
1988
18
1988
18
1988
18
1988

According to the results of the table (4) America in all taxes has been faced only with one structural break that
the year of break also is same for all of them. But these breaks have not led to the structural changes in all taxes
and only the corporate tax is exposed to changes in the tax structure.
6. Conclusion
Structural evolutions in near past have created important changes in the countries’ economic growth,
international trade and the expansion of urban centers. Since the change in the traditional structure of economic
factors into new structures is one of the main reasons for the growth, dynamism and economic development of
countries, the states’ attention to important factors affecting the economy and investigating the changes trend of
the important constituents of the economy such as tax are of importance. Hence, the present study has discussed
the breaks and structure changes of taxes in United States of America for the period 1971-2012. In order to
investigate the existence of the structural change or lack of structural change we have investigated the structural
breaks in the movement process of a variety of taxes; an investigation of the breaks were performed by various
tests and GUAAS software. Based on the results of the BIC test the corporate tax and the total tax have been
faced with two structure breaks and other taxes with one structural break. The LWZ test about taxes on income,
wealth and sale confirms the results of BIC test, but Perron provides a simulated study of the behavior of these
two information criteria and the criterion of AIC for estimating the number of changes in the function of the
trend of one set and series in relation with a serial and sequential correlation and relationship; the results show
that the BIC test for the total tax and corporate tax is different and each one has exposed to one structural break.
The results of Bai and Perron test show the all taxes in 1988 have been exposed to a structural break, but these
breaks have not led to the structural changes and only the corporate tax has been faced with the structural
changes.
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