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Abstract 
The article discusses and correlates monetary and fiscal policies for positive 
GDP growth. This paper will explore the impact of taxes and interest rates on 
U.S. GDP, which is a fundamental indicator of the economic health of the 
U.S. economy. The analysis will reveal how changes in tax revenue and inter-
est rates can affect GDP and how the government can use this idea to stimu-
late economic growth. The paper will also discuss implications such as public 
debt policy inflation of economic inequality. Finally, the paper will discuss 
the implications of this research and the effectiveness of other alternative ap-
proaches to computer policy and taxation. 
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1. Introduction 

For economic development, constant demographic growth of enterprises is ne-
cessary, since with new enterprises come new ideas and increased growth poten-
tial. Therefore, it is necessary to maintain conditions for constant new entries in 
the economy. 

When initiating a startup or developing a company or enterprise, there is a 
need for financial resources for the minimum basic activities of moving the 
project forward. Crowdfunding is often used for this, and entrepreneurs take out 
loans even more often. In this case, the question arises: may it be necessary to 
take some action on the part of the state to spur the process of stimulating the 
start of new companies in the USA, which will bring more benefits to society 
since they will generate products and services that will result in the second ad-
vantage—creating workers places and the third is bringing revenue to the state 
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budget in the form of taxes. 
The reform researched in this article proposes the creation of an easy entry 

market for starting and developing businesses, decreasing FED interest rates, 
since it is impossible to start without the capital. Subsequently upon reaching 
maturity, the business will be subjected to high taxes that will be directed to the 
favorable business newcomers-oriented infrastructure development. Since it is 
impossible for newly opened businesses to start and for existing businesses to 
develop with high interest rates (without taking loans) and having low taxes at 
the same time.  

The novelty of the research lies in the fact that at the moment the Federal Re-
serve Bank operates under a dual mandate: controlling inflation and employ-
ment and making decisions independently of other structures. The reform pro-
posed in this article involves the cooperation of two structures, such as the Fed-
eral Reserve Bank (setting interest rates) and the Congress and the Administra-
tion (directing fiscal policy) to jointly agree on the reforms proposed here. 

2. Theoretical Background: Concept Investigation and  
Hypothesis Establishment Introduction 

In macroeconomics the main factor of economic well-being of any country is its 
measure of GDP, which is a quite complex term that involves other elements for 
the precise estimation. Accordingly, GDP and GDP per capita can be influenced 
by such components of economic processes as FED interest rate and tax revenue, 
particularly their decrease or increase leading to economic growth or recession. 
Although economic growth is a multi-step process which may be affected by 
other factors, for example, geopolitical and geofinancial, but in this article they 
are considered minor and are not investigated in detail. 

In this section, we provide determination of the crucial concepts of the cur-
rent research, such as GDP, GDP per capita, tax revenue and FED interest rate, 
as well as the overview of their effect regarding GDP as indicator of economic 
level. Besides, scientific method of literature investigation and analysis of prac-
tical historical cases are implemented to evaluate the result of tax revenue in-
crease and FED interest rate decrease as possible instruments of positive eco-
nomic development.  

The focus of the section is the analysis of monetary and fiscal policy, which is 
expressed in lowering interest rates as a means of developing the business sector 
and increasing investment in combination with increased tax revenues with 
flexible system, as a means of ensuring a sufficient flow of funds into the state 
budget, which in turn affects economic development. Since the main demand of 
any startup is capital, low interest rates on loans are seen as an incentive for po-
tential candidates to set up their own business. In other words, low interest rates 
provide easy entry at the initial stage, and with an increased level of flexible tax 
revenues system—full taxation of maturity businesses only, minimize the risks 
of bankruptcy over a longer period. Thus, on the one hand, the state provides 
support to start-ups at the initial stage, and on the other hand, it ensures the 
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strengthening of the economy as a result of the expansion of the trade market 
and regular tax revenues from maturity profitable businesses, which constitutes 
a large share of the total replenishment of the country’s budget. 

2.1. Definition of the Concepts of GDP and Its Types, GDP per  
Capita, Their Functions in Economic Area 

Gross Domestic Product (GDP) is an indicator that reflects the market value of 
all goods and services produced in the country in all sectors of the economy. 
Only goods for the final consumer are taken into account, and not for the pro-
duction of other goods. GDP in cooperation with other factors and political so-
lutions serves as the main indicator of a country’s economic development. If the 
index of GDP shows growing tendency, it indicates successful economic policy 
and overall productivity increase. By calculating GDP for individual sectors of 
the economy, it can be found out in which areas there is active growth and 
where there is a decline. Besides, calculation of GDP is used both to assess the 
growth or decline of the economic state of a particular country, as well as to 
measure the global economy and to compare the economies of countries with 
each other by converting GDP into a specific currency (for example, the dollar). 
Basically, GDP is calculated annually, but quarterly calculations may also occur 
for complete evaluation. For example, the US government conducts complex 
two-stage calculations where GDP values are presented in “quarter groups” an-
nually and the final summary of meanings for the entire calendar year (U.S. Bu-
reau of Economic Analysis, n.d.-a).  

The calculation of a country’s GDP includes private and public consumption 
in total, government spending, investment, private supply increases, construc-
tion costs expanses and the foreign trade balance. During common computation 
of the rate export indicators are added to the value and imports are subtracted. 
Among all the components that constitute a country’s GDP, the foreign trade 
balance has a great meaning. A country’s GDP has an increasing tendency when 
the total value of goods and services sold abroad by domestic producers prevails 
over the total value of foreign goods and services purchased by domestic con-
sumers. When this outcome is present, a country is said to have a trade surplus 
(U.S. Bureau of Economic Analysis, n.d.-b). 

Nominal GDP (current GDP, GDP at current prices) is the value of goods and 
services calculated at the prices at which they are actually sold this year. Thus, it 
does not exclude inflation and the rate of price increase, which may result in 
overestimation of growth index. Nominal GDP is measured either in local cur-
rency or in US dollars according to foreign market exchange rates to compare 
the GDP of countries in financial terms (U.S. Bureau of Economic Analysis, 
2000).  

Real GDP demonstrates the number of goods and services and their price 
calculated within one specific year. This way of measure allows to exclude infla-
tion/deflation from nominal GDP and compare real production volumes in dif-
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ferent years. Real GDP can be determined with the use of the GDP price defla-
tor, which represents the price difference between the current year and the base 
year. Consequently, the measure of nominal GDP should be divided by the def-
lator to give real GDP. Index of nominal GDP is usually higher than real GDP 
because inflation is usually expressed as a positive number (OpenStax, Rice 
University, 2022). In general, real GDP reflects changes in value of the market 
and in its turn makes the differences less between productivity rates from year to 
year. In case of a significant between a country’s real GDP and nominal GDP, it 
may indicate inflation or deflation in the economy.  

Another crucial concept that supplements economic potential of a particular 
country is GDP per capita that means Gross Domestic Product per person as a 
part of country’s population. In other words, this measurement represents the 
concept that the quantity of production or income per person in economy indi-
cates the average rate of output or standards of living. In addition, GDP per ca-
pita index can be interpreted through nominal, real (with adjust for inflation) or 
purchasing power parity respectively (FocusEconomics, n.d.). 

Mainly, the measure of GDP per capita reflects a degree of value of production 
that can be attributed to each citizen individually. It can also be interpreted as a 
measure of national wealth in broad meaning as the market value of GDP per 
person serves as an estimation of prosperity. 

Frequently, the index of GDP per capita is investigated in conjunction with 
other generally accepted standard indicators in order to evaluate domestic 
productivity of the own country and compare it with other countries’ results. 
The prominent part of such analysis is to determine two components of GDP 
per capita—country’s GDP and its population, cooperate and influence general 
result with the possible contribution to GDP growth. For instance, GDP per ca-
pita may grow with a stable rate of population in the result of technological pro-
gression, especially in the case when there is a small index of population but high 
level of GDP per capita. Thus, we can conclude that the country with the above- 
stated situation managed to create a self-sufficient economy that primarily relies 
on special resources.  

The primary function of the GDP growth measurement is to define the ten-
dency of economic growth by means of yearly or quarterly comparison of eco-
nomic production and predominantly is provided as a percentage rate. It is a 
widespread attitude in economic policy sphere as GDP growth is related to the 
main government policy goals: inflation and unemployment rates (Iowa State 
University, Department of Economics, n.d.). 

Thus, there is a generally accepted tendency in economic regulation: in the 
case of a rapid increase in GDP, the central bank may decide to increase interest 
rates as such a manifestation may indicate an overload of the economy. The 
same rule works in an opposite way: when the index of GDP is lower than it is 
expected, the central bank decreases interest rates in order to prevent recession 
or even may implement an economic stimulus.  
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On the one hand, GDP rate is quite an unreliable mark of the overall eco-
nomic progress and positive development with its productivity as a crucial 
component because the right estimation requires more complex calculation 
within several sectors. On the other hand, a high rate of GDP is still desirable 
because in any case it demonstrates economic growth. Furthermore, it is neces-
sary to mention that GDP by itself does not provide any evaluation of the quality 
of living with country’s standards. However, such criteria as GDP per capita may 
provide some characteristics regarding the very pattern of living standard inside 
the country and show the way the average citizen lives—better or worse in com-
parison to other years or measurements of other countries. 

At the same time, when the GDP rate demonstrates an increasing tendency in 
economic productivity, the value of money also growths. This happens because 
conventionally each monetary unit can be exchanged for a specific product or 
service. 

It can also be observed that economic growth may have manifestations of def-
lation, despite a stable money supply. 

2.2. Tax Revenue and Interest Rate: Their Role in GDP  
Growth and Inflation 

The definition of the term “tax revenue” means all types of revenues that are 
collected from income taxes, profits, payments for social security, goods and 
services taxes, taxes from wages, ownership property taxes, etc. 

Essentially, overall tax revenues, which are presented as a percentage of GDP, 
show the portion of domestic production that is obtained through taxation. Al-
so, tax revenue collection rates are an indicator of control of economic resources 
by the government itself. The fiscal charges can be obtained calculating the over-
all tax revenues collected as a GDP percentage. In general, this criterion refers to 
all sectors of government and is predominantly represented in million USD and 
GDP percentage. 

The next important concept in our section is the tax-to-GDP ratio, which re-
flects the amount of tax revenue a country receives based on the size of its 
economy. In turn, this approach is measured by determining the indicators of 
gross domestic product (GDP). This coefficient measurement supplies a practic-
al overview of a country’s tax revenue because it demonstrates fiscal potential to 
the current economic situation. Also, this approach allows to observe the general 
trend of a country’s tax policy and create international comparisons of tax reve-
nues data across countries. 

Tax revenues rate is an essential indicator of internal country processes, in-
cluding its development of nation and political management. Besides, the tax-to- 
GDP ratio determines the degree of efficiency in managing available economic 
resources. Following the mentioned statement, it can be concluded that the 
higher tax revenue rate the country implements, the more it can be invested in 
the development of infrastructure, health and educational sectors which are the 
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main component of economy growth in the long term.  
A fair formula of economic tax balance is revealed by the World Bank and 

states that the process of economic growth is predominantly based on the 15% 
or above tax revenues of gross domestic product rate (GDP) of the country (The 
World Bank, n.d.). This measure is calculated objectively as such fiscal rate 
guarantees the necessary amount of finance supply that is able to cover the fu-
ture investment and keep its gradual movement toward economic growth. 
Moreover, it should be added that usually all developed countries follow even a 
higher taxation rate. For instance, 34.1% was the mean index in 2021 determined 
among members of the Organization for Economic Cooperation and develop-
ment (Organisation for Economic Cooperation and Development, n.d.-a). 

At present, politicians mostly take into account tax-to-GDP ratio in order to 
reveal the difference in received tax revenues between several years in a raw as it 
allows more objectively determine the degree of increase or decrease in fiscal 
rates. Simultaneously, tax revenues are connected to economic processes and 
proportionally increase when faster economic growth is detected as well as de-
crease when recession happens. In percentage terms, tax revenues rise and fall 
much more rapidly than the GDP percentage index itself. However, to maintain 
stability in the economic market, a balance is necessary between the ratios of 
these two indicators. It means there should be no sharp changes in direction of 
progress or regress, and there should also be a correlation between both meas-
ures. A good illustration here is the fact that in 2020 the US took 32nd place 
among 38 OECD countries in accordance to the tax-to-GDP ratio. In a year after 
it the US tax-to-GDP ratio got the same 32nd place in the ranking of 38 OECD 
countries and demonstrated 26.6% (Organisation for Economic Cooperation 
and Development, n.d.-b). 

The federal funds rate is the interest rate that has a significant influence on the 
stock market. Generally, different depository institutions, such as banks and 
other savings, loans and credit establishments, collect a fee in accordance to the 
current interest rate or so called federal funds rate for short-term loans, for ex-
ample, overnight. At the same time, there is the discount rate which means a fee 
that is charged by Federal Reserve Banks in accordance to the current interest 
rate from depository institutions during collateralized loans (Federal Reserve 
Bank of San Francisco, 2004). 

Therefore, it is critically important to control the process of inflation with the 
management of the Federal Reserve which affects the federal funds rate.  

The Federal Reserve implements the method of increase of federal funds rates 
in order to reduce the money supply allocated for purchases. This way leads to a 
certain increase in money value. The same principle can be observed in an op-
posite situation: when the federal funds rate is decreased, the supply of money 
inversely increases. In general, such strategy causes more spending as borrowing 
is cheaper. The use of a similar scheme can be observed in the central banks of 
other countries. 
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Any information related to rising or falling interest rates is often associated 
with the federal funds rate. In other words, these are the interest rates based on 
which banks provide loans to each other. This rate is not stable as it may change 
every day. Thus, due to the enormous influence of this main rate on all other 
lending rates, it determines the general nature of the current indicators of inter-
est rates—whether they fall or rise. 

On a larger scale, such changes can also have an impact on inflation and re-
cession. In a practical sense, inflation is an increase in the prices of goods and 
services over a certain period of time. This is an absolutely natural process that 
signals a balanced, strong economy. However, if inflation is not controlled, it can 
negatively affect the level of purchasing power and lead to its decline. 

To track inflation and control it, it is necessary to measure the Сonsumer 
Price Index (CPI) and the Producer Price Index (PPI). In response to the growth 
of these indicators by more than 3% per year, the Fed is raising the federal funds 
rate to control the rising prices. 

Generally, higher interest rates will result in less spending by the public, since 
this trend means higher borrowing costs. As a result, inflation will fall as the 
demand for goods and services will fall too. A good illustration here can be the 
situation in 1980-1981 years when inflation rate showed 14% that led to an in-
crease of interest rates to 19%. On the one hand, this rate change was the reason 
of a severe recession, but, on the other hand, it stopped the inflation. The Fed 
used the same principle to fight inflation in 2022-2023 by raising interest rates 
throughout the year (Federal Reserve History, 2013). 

This trend could also have the opposite effect, namely stopping a recession 
by lowering interest rates. The explanation for this phenomenon is the fact 
that when interest rates fall, borrowing money becomes cheaper, which leads 
to an increase in consumption and investments. For instance, an economic 
situation in 2002 leaded to the decrease of federal funds rate to the range of 
1.25% which in its turn stimulated economic recovery in 2003 (Federal Re-
serve Bank of San Francisco, 2002). To sum up, such kind of regulation of the 
federal fund rates—increase or decrease—allows to prevent continued inflation 
or minimize the scale of recession. 

The consequence of rising interest rates is that borrowing money itself be-
comes more expensive. As the result, it becomes more expensive to buy goods 
and services for the regular clients, as well as for the business. In practice, this 
pattern looks like this: along with an increase in mortgage rates, the purchase of 
real estate becomes more expensive, and in the same way, with an increase in 
loan rates, the cost of financing business development increases. In practice, this 
pattern looks like this: along with an increase in mortgage rates, the purchase of 
real estate becomes more expensive, and in the same way, with an increase in 
loan rates, the cost of financing business development increases. The combina-
tion of these factors leads directly to a slowdown in the economy as consumers 
spend less. However, when interest rates decrease, the opposite occurs. 
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2.3. Raising Tax Revenues Combined with Low FED Interest Rates  
to Promote Economic Growth. Successful Economic  
Policy of President Bill Clinton 

To reach economic growth rates, additional measures and incentives are needed. 
Among them are changes in the quality of productive capital and jobs, main-
taining household incomes, increasing investment in fixed assets, investments in 
the “knowledge economy”, the development of housing construction and do-
mestic exports. Fiscal policy attempts to find a balance between government 
spending levels and tax rates to influence the economy, as measured by the 
tax-to-GDP ratio. In a constant balancing act, policymakers must weigh new 
taxes against the losses society may face due to those taxes. At the same time, the 
government is obliged to predict the risks of a possible increase in inflation by 
regulating federal interest rates but taking into account their impact on the 
economy in order to prevent an economic recession. 

An important component of a strong economy is a stable level of interest 
rates, as this provides predictability and confidence in assessing future financial 
prospects and planning investments in the long term. Moreover, the stability of 
interest rates plays a crucial role in the conduct of Monetary Policy. Accordingly, 
adjusting interest rates is an important method to achieve macroeconomic goals, 
including stimulating economic growth, controlling inflation and exchange 
rates. In general, stable interest rates stimulate economic growth because they 
encourage businesses to grow, borrow and invest finance. Based on these judg-
ments, the central bank can stimulate economic growth by lowering interest 
rates. As a result, this solution brings benefits and leads to increased investment 
on the part of businesses, as well as increased spending on the part of consum-
ers. All these mentioned factors lead to economic growth. 

A good illustration here is the example of the situation during World War I 
and World War II when the Fed took a decision to keep interest rates stably low 
to simplify the process of financing government debt (Patel, 1953). 

During World War II, it was expected that deflation would follow the war, as 
happened after the Civil War and World War I. Therefore, after comparing cer-
tain consequences, such as high unemployment during the Great Depression 
and low unemployment during World War II, a current of Keynesian ideas 
spread. Mainly, Keynesians were convinced that increased private consumption 
would not be able to prevent a reduction in military spending after the end of 
the war. Subsequently, this will inevitably lead to depression. 

An important element of the Keynesian consensus was the assumption of the 
practical inconsistency of the applied monetary policy. This line of thought pri-
marily described an economy in a state of stagnation due to liquidity levels and 
low interest rates, to which the population had to adapt. As a result, the volume 
and velocity of money in everyday life will change depending on the psychologi-
cal attitudes of investors. The combination of these ideas led to the conclusion 
that without control by the Federal Reserve and containment of interest rates on 
government bonds, chaotic price fluctuations will inevitably occur, which will 
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completely destabilize the government bond market. 
Economist John Keynes promoted countercyclical tax policies that counter the 

business cycle. This means that Keynesians advocated deficit spending on com-
plex infrastructure projects in order to improve employment outcomes and en-
sure stable wages during periods of weakening economies. Further, followers 
supported raising taxes to stabilize the economy and prevent inflation during 
times of rising demand. In addition to this approach, a policy of lowering inter-
est rates was also used, which in turn stimulated investment and, as a result, 
economic growth. However, when the money supply increases, the above me-
thods do not work and do not bring positive changes. 

Keynesian economics was a major current in policy and economic theory 
from the end of World War II until the 1970s (Jahan et al., 2014). 

Thus, a pattern of positive economic dynamics can be traced precisely with 
stable or reduced federal interest rates. 

However, simply maintaining the level of federal interest rates or reducing 
them is not enough to transfer the economy from a state of recession to a state of 
developed progression. In addition to this approach, it is also necessary to 
reform tax policy, namely, to increase the level of income tax to support the fi-
nancial needs of various public sectors, as well as their further strengthening and 
development. 

An illustrative example of the implementation of this tax strategy in combina-
tion with low interest rate is the period of the administration of President Bill 
Clinton and his policy, which subsequently led to general economic develop-
ment and an increase in jobs with a growing standard of living of the population. 

Bill Clinton’s main economic focus during his presidency was investing re-
sources in population, innovation, and infrastructure. Thus, there was a need to 
strengthen the financial position of the middle class and its average earnings, 
reform education and access to medical care. At the same time, the way to 
achieve this goal was to improve economic indicators mainly through political 
regulation of taxation and reorganization of the volume of spending. 

The Omnibus Budget Reconciliation Act with a list of tax revenues increases, 
was adopted during President Bill Clinton’s administration in 1993. According 
to this act, the income rate was increased to 36% with a further surcharge in the 
range of 10% for the earners with the highest rate of income. 

Along with the above change, the upper limit for the income medical tax was 
removed, certain deductions and benefits were eliminated, the rate of Social Se-
curity tax deductions was increased, and the corporate tax rate was raised to 35% 
(Congress.gov, n.d.). As the result of such policy, more than 18.6 million 
workplaces were created, as well as the S&P 500 index with its increase up to 
210% indicates a growth in the stock market (US Bureau of Labor Statistics, n.d.; 
Yahoo Finance, n.d.). 

Due to lower unemployment rate (5.3%) in 1997 the Taxpayer Relief Act 
was adopted. Under this act, the maximum capital gains rate was reduced to 
20% and a $500 child tax credit was approved. In addition, married couples 
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were exempt from capital gains tax on the sale of primary residences up to 
US$500,000, and the estate tax exemption amount was increased to US$1 million 
(U.S. Bureau of Labor Statistics, 2018; Congress.gov, n.d.). 

This tactic of reforming and replenishing the budget to eliminate the deficit by 
increasing taxes led to changes in the US banking industry. Mainly, Clinton’s 
policies enabled to keep interest rates low, which in turn had a positive effect on 
business and attracted a large amount of investment into the economy due to 
higher tax revenues (Congress.gov, n.d.). In addition, Clinton signed a free trade 
agreement and was also the initiator of China’s accession to the world trade or-
ganization in 2001. 

Having examined the above steps in detail, a pattern can be traced: low inter-
est rates primarily attract current and potential representatives of the business 
sector, since the availability of a loan provides easy entry due to the opportunity 
to obtain capital for a startup or the development of an existing business. In the 
longer term, this will mean higher tax returns to the country’s budget, thanks to 
a larger number of entrepreneur-taxpayers (who make up a significant share) 
and, accordingly, an expanded trade market, which contributes to the develop-
ment of the country’s economy. 

Therefore, only an integrated approach that embodies a strategy of containing 
or reducing interest rates and increasing the rate of tax revenue can have a posi-
tive effect on the state’s economy both in the short and long term. 

The specific result of adopting the described monetary and fiscal policy is its 
positive impact on the sphere of business. Low interest rates mean the availabili-
ty of loans for easy entry, which is ensured primarily by the availability of 
start-up capital. Consequently, the number of new business projects will grow, 
the market will expand, and tax revenues to the country’s budget will increase. 
In this way, all-round support for the country’s economy occurs: on the one 
hand, the state supports start-up business projects or the development of an ex-
isting business to increase its scale and profitability, thereby minimizing the 
risks of bankruptcy and providing easy entry into the market, and, on the other 
hand, successful maturity business which replenishes the budget with increased 
rate of tax contributions. Overall, this strengthens the economy and allows it to 
develop due to the described monetary and fiscal policies. 

3. Statistical and Factorial Analysis of the Datasets 
3.1. Comparative Analysis 

Influence of tax and interest rates on GDP and inflation 
To begin the statistical analysis of the data appendix theory it is necessary to 

look at the branch of just I graph, such as GDP, GDP per capita and the federal 
interest rate and the tax revenue from GDP. 

For a better understanding of the graph descriptions in the statistical analysis 
of the data, the least squares method has been used, namely the quadratic ap-
proximation and in some measures the Loess method has been used. 
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I. GDP verse DATE 

 
 

 
 
II. GDP PER CAPITA verse DATE  
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III. FEDERAL RESERVE INTEREST RATES verse DATE in this case, for ap-
proximation, we are using Loess parametric regression. 

 
 

 
 

IV. Tax Revenue verse DATE. 

 

https://doi.org/10.4236/me.2024.152010


B. Lavronenko 
 

 

DOI: 10.4236/me.2024.152010 204 Modern Economy 
 

 
 

 
 

As we see, in the long-term perspective, we can notice the smooth growth. For 
more detailed picture, let’s take a shorter period, which would more vividly 
demonstrate volatility. 

V. GDP per capita (2020-2023). 
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VI. FEDERAL RESERVE INTEREST RATES. 
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VII. COMPARATIVE ANALYSIS 
To understand the correlation between these three main indicators, it is ne-

cessary to visualize these three graphs in the same window with same x-axis but 
different y-axis to track changes happening by year in the time frame 2002 via 
2022. 

 
 

 
 

With the combined comparative information of GDP per capita, Federal Re-
serve interest rates, and tax revenue expressed as a percentage of GDP in front of 
us, we need to put indicators with key dates to compare the data and determine 
their correlation and the correlation of treads and elasticities depending on each 
indicator. 
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1) Beginning of 2011. 1 January 1—the decrease of the interest rates begins 
immediately and the growth of the GDP in the long-term is simultaneously 
present. We also see that the tax decrease is not sharp, and the long-term factor 
is weightless. 

2) Regarding the red stripe indicating the date 2008. 1 January 1 is the day 
when the interest on Federal Reserve credit rates was at its highest. As a result, 
GDP growth slowed down in parallel with the process of raising the rates. At the 
peak of the raised rates the GDP started to decrease rapidly 3 in the case of 2015. 
January 1, the Federal Reserve continued to hold the level of lending rates and 
GDP began to rise precipitously despite the raising of Treasury earnings weight-
ing quotas to GDP, i.e. tax hikes. 

To mathematically evaluate the effect of Federal Reserve interest rates and tax 
revenue percentage of GDP. I propose plotting the correlation data so that we 
can explain the effect and elasticity of GDP per capita relative to FED interest 
rate and tax revenue percentage. For this purpose, I created a dataset combining 
the above-mentioned indicators, but only I made the dataset “comb” standar-
dized (see paragraph 2.2). 

3.2. Correlation Test of FED Interest Rates Verse GDP per Capita  
and Tax Revenue Verse GDP per Capita 

data.frame(comb) 

##  DATE GDP GDP_per_capita interest_rate tax_to_gdp 

## 1 1972-01-01 1279.112 25659.00 4.43416667 11.819937 

## 2 1973-01-01 1425.376 26851.25 8.72750000 11.495212 

## 3 1974-01-01 1545.243 26462.50 10.50250000 11.837620 

## 4 1975-01-01 1684.905 26151.75 5.82416667 11.185800 

## 5 1976-01-01 1873.412 27295.50 5.04500000 10.748837 

## 6 1977-01-01 2081.825 28271.25 5.53750000 11.618646 

## 7 1978-01-01 2351.599 29522.00 7.93083333 11.542359 

## 8 1979-01-01 2627.326 30123.00 11.19416667 12.003808 

## 9 1980-01-01 2857.309 29701.00 13.35583333 12.138353 

## 10 1981-01-01 3207.041 30151.75 16.37833333 12.550510 

## 11 1982-01-01 3343.789 29326.75 12.25833333 11.978627 

## 12 1983-01-01 3634.037 30392.50 9.08666667 10.348268 

## 13 1984-01-01 4037.614 32308.50 10.22500000 10.159716 

## 14 1985-01-01 4338.980 33357.25 8.10083333 10.384240 

## 15 1986-01-01 4579.632 34200.75 6.80500000 10.163046 

## 16 1987-01-01 4855.216 35068.75 6.65750000 10.948846 

## 17 1988-01-01 5236.438 36203.00 7.56833333 10.595943 

## 18 1989-01-01 5641.579 37180.50 9.21666667 10.782440 
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Continued 

## 19 1990-01-01 5963.145 37459.50 8.09916667 10.465285 

## 20 1991-01-01 6158.129 36923.75 5.68750000 10.320342 

## 21 1992-01-01 6520.327 37719.00 3.52166667 9.984162 

## 22 1993-01-01 6858.559 38256.75 3.02250000 10.304934 

## 23 1994-01-01 7287.236 39318.50 4.20166667 10.623507 

## 24 1995-01-01 7639.749 39900.00 5.83666667 10.980989 

## 25 1996-01-01 8073.122 40924.25 5.29833333 11.373915 

## 26 1997-01-01 8577.552 42236.25 5.46000000 11.828197 

## 27 1998-01-01 9062.817 43618.25 5.35333333 12.329829 

## 28 1999-01-01 9631.172 45190.25 4.97000000 12.259979 

## 29 2000-01-01 10250.952 46522.00 6.23583333 12.970800 

## 30 2001-01-01 10581.929 46501.75 3.88750000 11.857704 

## 31 2002-01-01 10929.108 46842.00 1.66666667 9.868012 

## 32 2003-01-01 11456.450 47707.75 1.12750000 9.390699 

## 33 2004-01-01 12217.196 49101.00 1.34916667 9.537473 

## 34 2005-01-01 13039.197 50342.75 3.21333333 10.681731 

## 35 2006-01-01 13815.583 51255.00 4.96416667 11.310476 

## 36 2007-01-01 14474.227 51786.25 5.01916667 11.289914 

## 37 2008-01-01 14769.862 51366.75 1.92750000 10.276191 

## 38 2009-01-01 14478.067 49590.25 0.16000000 7.903518 

## 39 2010-01-01 15048.970 50506.25 0.17500000 8.563226 

## 40 2011-01-01 15599.732 50886.00 0.10166667 9.538931 

## 41 2012-01-01 16253.970 51644.75 0.14000000 9.763916 

## 42 2013-01-01 16843.196 52202.00 0.10750000 10.483509 

## 43 2014-01-01 17550.688 52977.50 0.08916667 10.933181 

## 44 2015-01-01 18206.023 53988.25 0.13250000 11.229008 

## 45 2016-01-01 18695.106 54466.00 0.39500000 10.914137 

## 46 2017-01-01 19477.337 55303.25 1.00166667 11.750297 

## 47 2018-01-01 20533.057 56597.25 1.83166667 9.922180 

## 48 2019-01-01 21380.976 57595.00 2.15833333 10.026620 

## 49 2020-01-01 21060.474 55786.00 0.37583333 9.861612 

 
To ensure the veracity of the study, you first need a statistical analysis, and 

then the actual to explain, refute or confirm the results obtained mathematically. 
Correlation test 
First, let’s conduct a correlation test of data pairs such as FED interest rate 

and tax revenue verse GDP per capita. 
Testing correlation of GDP per capita verse FED interest rate: 
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Negative result of the correlation test r = −0.682 of the GDP per capita and 

FED interest rate indicates that the increase of the interest rate has a strong neg-
ative effect on the GDP per capita. 

Now, it is necessary to test the correlation between GDP per capita and tax 
revenue: 

 

 
 
As we see, the correlation test result is r = −0.120258, which indicates that 

there is very weak correlation between the GDP per capita and the tax revenue. 

3.3. Linear Regression Assumption and Partial Elasticity Test of  
Such Correlations as FED Interest Rates Verse GDP per Capita 
and Tax Revenue Verse GDP per Capita Over GDP 

Factual Test Method: the assumption of linear regression 
To mathematically confirm correlation, I believe it is necessary to test the li-

near regression assumption of data such as GDP per capita and Federal Reserve 
interest rates as well as data pairs such as GDP per capita on tax revenue (% of 
GDP). 

Let’s simulate the visualization model on a data pair such as GDP per capita 
and FED interest rates using the “lm” method (method of least squares). 

 

 
 
VIII. Scatterplot: GDP per capita vs FED interest rate. 
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With the help of the visualization, we can state that the graph clearly satisfies 
the assumption of linear regression since it satisfies such features: linearity, ho-
moscedasticity, normality, independence, outlier check. Thus, using linear re-
gression assumption test, we can state that the variables have the vividly depicted 
negative correlation, the mean results of which represent the negative linear 
correlation. Thus, this theory enables us to make the correlation prediction stat-
ing that the increasing interest rate negatively influences the GDP_per_capita. 

In addition to our factorial and correlation test, it is necessary to build line 
formula to also depict line formula of FED interest rate verse GDP per capita. 

 

 
 
As a result, it is known that the additional 1% increase of FED interest rate 

will result in the 1995 decrease of the GDP per capita. 
To determine how the GDP per capita reacts to changes in interest rates it is 

necessary to conduct a partial elasticity test. Partial Elasticity formula is: 

( )GDP per capita for 1 FED interest rate increase
GDP per capita

∆
 

In this case it is necessary to conduct the partial elasticity test. 
 

 
 
The partial elasticity test of the pair of data: GDP per capita and FED interest 

rate, shows that the partial elasticity equals 0.05025 which implies that increasing 
interest rate by 1 would result in the reduction GDP per capita by 5.025%. In the 
calculation of the partial elasticity we used the mean of the GDP per capita. 
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Following the scatterplot with the linear regression the correlation does not 
satisfy Linear Regression assumption due to it fails outliers check, normality test, 
and linearity. In addition, we see weak correlation of GDP per capita and tax 
revenue. 

In this case, it is necessary to notice the hesitations, but we can state that there 
is the weak correlation which states that GDP per capita indicator is less elastic 
to TAX (tax revenue % of GDP) changes than to FED interest rate changes, 
which proves that the same changes in the TAX (tax revenue % of GDP) would 
have less radical result than the same changes in the FED interest rates. 

It is necessary to complete the same actions for tax revenue and GDP per ca-
pita and, in addition to our factorial and correlation test, it is necessary to build 
line formula of tax revenue verse GDP per capita. 

 

 

3.4. Analysis Summary 

Let us summarize the statistical and factual analysis. First, considering such pair 
of data as GDP per capita and FED interest rate, having a statistical correlation 
test, we see that the correlation r = −0.68 of these two indicators is strong and 
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negative. Also, by doing a factual analysis, we made a scatterplot of the two in-
dicators and ran a Linear Regression Test, which the two indicators passed. Fur-
ther, since these indicators satisfied the Linear Regression Assumption, it was 
appropriate to learn the linear equation of the relationship between GDP per ca-
pita and FED interest rate, which showed that if the FED interest rate increased 
by 1 percent, GDP per capita decreased by 1995 dollars. 

Analyzing such data pair as GDP per capita and tax revenue, according to the 
results of statistical analysis, the correlation r = −0.12 is weak and negative, in-
dicating a weak correlation of tax revenue and GDP per capita. Also, according 
to the results of the actual analysis, the scatterplot of the two indicators does not 
satisfy the Linear Regression Assumption due to mobility outliers and absence in 
the normality of the results of two indicators. As a result, the linear equation is 
inappropriate for this data set because it does not satisfy the Linear Regression 
Assumption. 

Outcome of the statistical and factual analysis 
As a result of statistical and factual analysis, we can conclude that because the 

correlation of GDP per capita and federal reserve interest rates is stronger than 
the correlation of GDP per capita and tax revenue, their changes in federal re-
serve interest rates more actively affect the volume of production and services 
provided to the economy. 

4. Solution: Theoretical Application of the Analysis on the  
Idea 

4.1. Mathematical Simulation of the Idea 

To demonstrate how a 5 percent change in GDP per capita radically affects 
company profitability. Let’s calculate information about the profitability of 
companies in different sectors before and after the rise in the interest rate by 1 
unit. We will be comparing a measure such as revenue. For a more accurate de-
termination I propose to use the indicator Sales per share of the index S & P 500, 
which will show the averaged picture, as it diversifies the performance of differ-
ent companies, which will help to determine a universal picture of the effect of 
interest rates changes. 
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VIIII. Modeling sales per share over time. 

 

 
 

The graph “Modeling sales per share over time” depicts three situations of 
GDP per capita change over time under different FED interest rates with the ap-
plication of the exponential change method, where the exponential indicator 
formula is:  

( )
exponential indicatort partialel asticity sales per sharet

0 interest ratet units of ir deduction exponential indicatort 1
= ∗

= ∗ − + −
 

and the final formula of exponentially adjusted sales per share under interest 
rates experimental deduction is: 

sales per sharetsales per share under deduction
1 exponential indicatort

=
−

 

The bottom red curve depicts the real-life values of sales per share over time 
which leads sales per share to result in $1686.8 in the year of 2022. 

 
The highest blue line depicts the sales per share under FED interest rates are 

zero which leads sales per share to result in $3355 in the year of 2022. And the 
green line depicts sales per shares under the lowered interest rate by one unit 
which leads sales per share to result in $2529 in the year of 2022. 

Let’s calculate as a percentage how sales per share would change if rates were 
reduced by one percent in all years from 1988 to 2022. 
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As we can see with a 1% decrease in rates, sales per share would have been at 
least 56% higher than what we actually got. 

4.2. Implementation of the Idea 

One of the most important issues to start a business is the capital, as it is a fun-
damental resource, and it can be especially difficult for newcomers to obtain 
one. Thus, it is possible to attract more newcomers to the business sphere with 
low interest rates on loans. 

In the stages of making a successful startup, the main element is the money 
resources for the debut of the business, which the startup entrepreneur cannot 
afford to get under favorable conditions. If the entrepreneur is eligible to get fi-
nancing from a bank in the form of a loan, then there are three reasons why this 
startup may go bankrupt under the high interest rate that the financial institu-
tion will charge him. If to analyze this situation more precisely, it becomes ob-
vious that the interest rate at which financial institutions (the bank) lends to in-
dividuals depends directly on the federal reserve interest rate. It means that the 
higher the federal reserve rate is, the higher the risk of default on the loan is. 
Therefore, the financial institution lending to business must increase the credit 
spread to cover loan defaults, which in consequence increases as well. As a result 
of this chain reaction, it becomes more difficult to set up a business, because ac-
cording to statistics the startup makes a profit only after three or four years, and 
the amount of debt increases every year, which increases the risk of not being 
able to pay back the loan and going bankrupt. 

From our statistical factual analysis, we see that GDP per capita and Federal 
Reserve interest rates have a very strong absolute correlation 0.68, while GDP 
per capita has a very weak response to tax revenue (% of GDP) fluctuations, i.e., 
taxes. Consequently, we can conclude that a change in monetary and fiscal poli-
cy is necessary. 

I believe that having the existing policy of exempting startups from tax reve-
nue unless they start receiving positive net income, it is necessary to think about 
creating favorable conditions for the budget financing of new startups. The fol-
lowing order of implementation of the reform is proposed. 

1) Since GDP per capita, which reflects companies’ revenues with the volume 
of services provided, has a strong correlation with federal reserve interest rates, 
and since federal reserve rates have a significant impact on company productivi-
ty, it is necessary to lower credit rates, which firstly will reduce the startup’s 
bankruptcy risks, help the startup reach profit faster and stimulate synergistic 
growth of new businesses. 

2) Secondly, it is possible to compensate for the budget replenishment by lo-
wering interest rates by increasing the interest in the treasury from GDP, i.e. by 
raising taxes, because company productivity, that is GDP per capita, has a very 
weak correlation with the space income, i.e. taxes. When the company enters 
profit, the company will be considered mature and will already be able to pay tax 
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on net income. 
3) In addition to the exemption from the company before the exit to profit, it 

is necessary to provide the company with tax vacations so that the company 
could invest its money in its development. 

4.3. Idea Summary 

To summarize, reducing the federal reserve interest rates and increasing taxes 
would reduce the risk of non-repayment of loans taken from banks by startups 
and thus it would also compensate for risk free insurance charges which would 
make monetary resources more accessible to startups and upon reaching matur-
ity of tax vacations (upon reaching maturity), it is possible to entitle them to pay 
high taxes. It would create the easy entry economic platform thanks to low in-
terest rates for startups, easy development opportunity for newcomers thanks to 
tax vacations and it would strengthen the budget due to the already strengthened 
companies, as a result of this process, GDP will grow, the second is to create jobs 
and the third is to bring revenue to the national budget in the form of taxes. 

5. Conclusion 

Considering the material investigated above, we come to the conclusion that an 
integrated economic approach with lowering interest rates or curbing their sharp 
jump, as well as increasing tax revenues, has a positive effect on economic 
growth in the short and long term. The described method directly influences the 
indicators of GDP and GDP per capita, which in turn reflect the economic de-
velopment of the country or its stagnation. Moreover, the indicated approach to 
economic regulation can control or completely minimize the manifestations of 
inflation, as well as preventing an economic recession. More specifically, these 
effective monetary and fiscal policies provide easy entry for business newcomers 
through low interest rates on loans. Thus, borrowing initial capital as a key ele-
ment of a successful start-up becomes more accessible, which attracts more can-
didates to begin their own business. In turn, increased tax revenues on maturity 
businesses that bring good profits, in combination with low interest rates, pro-
vides more favourable conditions for starting a business, since it minimizes the 
risk of bankruptcy and the inability to repay the loan in case of insufficient prof-
its (on average, payback business project and reaching a stable profit takes 4 - 5 
years). Consequently, stable budget replenishment constant contributions from a 
successful operating business and investments improves economic performance.  

In the theoretical section, comparative and scientific methods were used, 
which made it possible to draw an analogy with our hypothesis and find real 
examples of the implementation of the outlined economic method in practice 
within different years. A good illustration of the application of the method of 
stabilizing and reducing interest rates along with increasing income taxes is the 
period after the Second World War and the period of Bill Clinton’s presidency. 
Such a political decision regarding the economy made it possible to maintain an 
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economic balance, control inflation and prevent an economic recession in the 
long term. At the same time, with the described monetary and fiscal policy it 
became possible to expand the trade market, stimulate business with more at-
tractive loan conditions and, in turn, replenish the budget and attract more in-
vestments for economic development. 

In the practical part, the comparative method of analysis was used to clearly 
prove our proposed hypothesis. Thus, the plotted graphs and tabular values for 
different time periods indicate that the opposite actions relative to our hypothe-
sis lead to a significant decrease in economic indicators. Comparison of values 
regarding different policies for regulating interest rates and fiscal charges con-
firms our hypothesis that during periods of decreasing interest rates and in-
creasing tax revenues, high rates of economic growth are observed. 

All in all, the monetary and fiscal policy of lowering interest rates and in-
creasing taxes with a flexible system for business provides not only local bene-
fits—easy entry and minimization of risks for a startup, but also a stable budget 
replenishment and investment on a large scale, which in turn strengthens the 
economy. 
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