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Abstract: This research paper summarises the process of persistent and appreciable rise in the general price level by the 
means of mathematical formulas and graphs .The data has been taken from 2008 to 2022. For this we have used different 
mathematical formulas and have analysed and structured it in the form of a research paper. 
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1. INTRODUCTION  

In today’s busy economy, inflation is basically an increase in the average cost of goods and services. When the average cost 
rises, each and every unit of currency brings fewer goods and services therefore inflation corresponds to the value of 
money which can be expressed as a result of number of goods and services that can be bought by one unit of money. For 
example: if network prices increase more than the usual and exceeds the price of other goods and services , people who 
use the net frequently will certainly feel an inflation because their personal expense on net is higher than the average 
expense. 

2. INFLATION: 

Inflation generally means a particular rate at which the marginal cost of goods and services rises in a period of time .It is 
important to note some important facts of the definition of inflation: 

1. Inflation refers to a process of rising prices and not a state of high prices. 

2. It refers to a situation of an appreciable or considerable rise in prices. 

3. It should be prolonged in order to be called as inflationary price rise.  

4. Inflation does not refer to one time rise in the price level but rather to persistent rise in the price level.  

5. It has two categories: 1. Consumer Price Index (CPI). 2. Wholesale Price Index (WPI). 

 Therefore to maintain this rise it is very important to comprehend different categories of inflation which are as follows; 

2.1 DEMAND-PULL INFLATION: 
 

Inflation originating from the demand forces is called demand pull inflation. Although we have a lot of money but too many 
dollars leads few goods only for example; Rising house prices. Demand pull inflation is one of the most common types of 
inflation.The Cause of demand pull inflation is when the demand for goods and services exceeds the supply of other goods 
and services available at the existing prices.  

2.2 COST PUSH INFLATION: 
 

In this type of inflation when overall prices increase due to increase in the cost of wages and raw materials.As we know 
higher the cost of production may lead to the reduction in the aggregate supply that is also the amount of total production 
in the economy.This type of inflation can also be called as wage-push inflation due its uniqueness in managing the cost of 
production of the economy. 

2.3 INFLATION RATE: 
 

The inflation rate refers to the percentage change in the general price level of goods and services in an economy over a 
specific period of time, usually measured annually. It is a key economic indicator that quantifies the rate at which prices are 
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rising within the economy. The inflation rate is commonly expressed as a percentage and is calculated by comparing the 
Consumer Price Index (CPI) or another price index for two different time periods.  

Mathematically, the formula for calculating the inflation rate between two periods is:  

Inflation Rate = ((CPI in Current Period - CPI in Previous Period) / CPI in Previous Period) * 100 

 

Inflation Rate  

Sr. No.  Year India USA 

1 2008 8.4 3.8 

2 2009 10.9 -0.4 

3 2010 12.0 1.6 

4 2011 8.9 3.2 

5 2012 9.5 2.1 

6 2013 10.0 1.5 

7 2014 6.7 4.6 

8 2015 4.9 0.1 

9 2016 5.0 1.3 

10 2017 3.3 2.1 

11 2018 3.9 2.4 

12 2019 3.7 1.8 

13 2020 6.6 1.2 

14 2021 5.1 4.7 

15 2022 6.7 8.3 

1. Rate of Economic growth: An increase in the rate of economic growth means downward pressure on inflation. 

2. Wage growth: The major cause is due to Unemployment. 

3. Monetary Growth Rate. 

4. Exchange Rate Causes: This happens due to high interest rates, by the bank or the moneylender. 

2.5 INFLATION Vs RECESSION:  

In simple terms, inflation is the appreciable rise in prices whereas during the phase of recession, there is downward trend 
in the level of economic activity. It is the falling level of income as well as employment. Inflation is year by year growth and 
will increase permanent from year to year and will continue to increase so it is very important balance it, on the other 
hand Recession is a time period when there is either temporally or permanently decrease in monetary units which 
sometimes can also reduce a person to bankruptcy. 

2.6 INFLATION CAN BE CONTROLLED BY: 

It is rightly said “You should have a knowledge on Gaining Control over your Money or the Dearth of it will continue to 
control you”. Hence from the above statement I strongly believe that for controlling inflation one must know the behaviour 
of Money because doing well with money has little impact on smartness and major impact on how we deal with it.  

 

2.4 FACTORS AFFECTING INFLATION:  



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 10 Issue: 08 | Aug 2023              www.irjet.net                                                                        p-ISSN: 2395-0072 

  

© 2023, IRJET       |       Impact Factor value: 8.226       |       ISO 9001:2008 Certified Journal       |     Page 967 
 

3. UNEMPLOYMENT: 
 

Unemployment refers to the situation in which individuals above certain age who are willing to work are actively seeking 
employment but are unable to find suitable jobs to earn their livelihood. It is a crucial economic and social indicator that 
reflects the state of the labour market within an economy. Unemployment can arise from various factors, including changes 
in demand for goods and services, shifts in economic activity, technological advancements, and structural changes in 
industries. Unemployment is a major parameter to know the economic condition of a country. 
 
There are several types of unemployment: 
 

1. Frictional Unemployment 
2. Structural Unemployment 
3. Cyclical Unemployment 
4. Seasonal Unemployment 
5. Long Term Unemployment 

 
3.1 UNEMPLOYMENT RATE: 

 
The term unemployment rate is a physical parameter to find the unemployment of country. It is a crucial economic 
indicator that measures the percentage of labour force that is unemployed and actively seeking employment. It is 
calculated by dividing the number of unemployed individuals by the total labour force. 

Unemployment Rate= (Number of Unemployed/Labour Force)*100 

Unemployment Rate 

Sr. No.  Year India USA 

1 2008 5.4 5.8 

2 2009 5.5 9.3 

3 2010 5.6 9.6 

4 2011 4.4 9.0 

5 2012 5.4 8.1 

6 2013 5.4 7.4 

7 2014 5.4 6.2 

8 2015 5.4 5.3 

9 2016 5.4 4.9 

10 2017 5.4 4.4 

11 2018 5.3 3.9 

12 2019 5.3 3.7 

13 2020 8.0 8.1 

14 2021 6.0 5.5 

15 2022 7.3 3.7 

 
3.2 UNEMPLOYMENT VS INFLATION: 

The relationship between unemployment and inflation is often depicted as the Phillips Curve, which suggests an inverse 
relationship between the two in the short run. This means that when unemployment is low, inflation tends to be high, and 
and vice versa. The reasoning behind this idea is that as more people are employed and earning wages, their increased 
spending can drive up demand for goods and services, potentially leading to price increases. Conversely, when 
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unemployment is high and many people are out of work, consumer spending is generally lower, which can lead to 
decreased demand for goods and services. This reduced demand can put downward pressure on prices, potentially 
resulting in lower inflation or even deflation (negative inflation) 

4. GDP(GROSS DOMESTIC PRODUCT): 

GDP is the fundamental economic measure or indicator that quantify the total economic output of the country. In simple 
words, GDP is the income of the whole country combined. GDP of a country can tell you It is the total monetary value of all 
goods and services within country’s borderline.  

There are various ways to calculate GDP of a country, some of them are listed: 

1. Production Approach(GDP by Production) 
2. Income Approach(GDP by Income) 
3. Expenditure Approach(GDP by Expenditure) 

]GDP can be expressed as: 

GDP=Consumption + Investment + Government Spending + (Exports-Imports) 

In the simplest words, GDP is the ultimate economic factor that will tell money making factors about a country. Here are 
top 10 countries according to the GDP and GDP per capita. 

Country  GDP (USD Billions) GDP per Capita (USD Thousand)   

USA 26854 80.3 

China 19374 13.72 

Japan 4410 35.36 

Germany 4309 51.38 

India 3750 2.6 

United Kingdom 3159 46.31 

France 2924 44.41 

Italy 2170 36.81 

Canada 2090 52.72 

Brazil 2080 9.67 

 

4.1 GDP GROWTH RATE: 

As the name suggest, GDP growth rate is a measure used to quantify country’s change in GDP over a specific period of time. 
GDP growth rate indicates how fast an economy is expanding or contracting over period of time. For ex. India’s GDP 
increased 8.7% over last financial year. Whereas Germany’s GDP contracted by 0.4% over last financial year.  

GDP Growth Rate 

Sr. No.  Year India USA 

1 2008 3.09 0.12 

2 2009 7.86 -2.60 

3 2010 8.50 2.71 

4 2011 5.24 1.55 

5 2012 5.46 2.28 
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6 2013 6.39 1.84 

7 2014 7.41 2.29 

8 2015 8.00 2.71 

9 2016 8.26 1.67 

10 2017 6.80 2.24 

11 2018 6.45 2.95 

12 2019 3.87 2.29 

13 2020 -5.83 -2.77 

14 2021 9.05 5.95 

15 2022 7.00 2.06 

 

4.2 GDP V/S INFLATION: 

The relationship between GDP and inflation can vary based on the level of inflation and the economic context:  

 Low Inflation and Healthy GDP Growth: In many cases, a moderate level of inflation is associated with a healthy 
growing economy. When inflation is low and stable, it indicates that the economy is operating efficiently, and 
there is balanced demand and supply. It can also suggest that the central bank's monetary policy is effectively 
managing inflation. A growing GDP can lead to increased employment, higher incomes, and higher consumption.  
 

 High Inflation and GDP Growth: High inflation can sometimes accompany high GDP growth, especially in 
developing economies experiencing rapid expansion. This can occur due to increased demand for goods and 
services, supply bottlenecks, or other factors. However, sustained high inflation can erode consumer purchasing 
power and create uncertainty, which can negatively impact investment and economic stability.  
 

 Stagflation: As mentioned earlier, stagflation is a rare scenario where high inflation and high unemployment 
coexist. This situation challenges the traditional understanding of the relationship between GDP growth and 
inflation. It can occur when the economy faces supply shocks, such as a sudden increase in oil prices, which 
drive up production costs and cause inflation while simultaneously reducing economic output and employment.  
 
Policymakers often aim to strike a balance between economic growth and price stability. They use various tools, 
including monetary policy (such as adjusting interest rates), fiscal policy (government spending and taxation), 
and regulatory measures to influence both GDP growth and inflation. 
 

4.3 GDP V/S UNEMPLOYMENT: 
 
The relationship between GDP and unemployment can be understood through the concept of the business cycle, 
which describes the fluctuations in economic activity over time. Here's how these two indicators are related at 
different stages of the business cycle:  
 
 Boom/Expansion Phase: During this phase, GDP is increasing, and economic activity is robust. As GDP grows, 

businesses are expanding, and consumer spending is on the rise. This often leads to increased demand for 
labor, resulting in a decrease in unemployment rates. As more jobs are created, people who were previously 
unemployed find opportunities for work.  
 

 Peak Phase: At the peak of the business cycle, GDP reaches its highest point, indicating the maximum level of 
economic activity. Unemployment tends to be at its lowest during this phase, as job opportunities are 
abundant due to strong economic conditions.  
 

 Recession/Contraction Phase: In this phase, GDP begins to decline, signaling an economic slowdown. As 
businesses cut back on production and investment, job opportunities decrease, leading to higher 
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unemployment rates. During a recession, people who were previously employed may lose their jobs, and those 
who were unemployed may have a harder time finding work.  
 

 Trough Phase: The trough represents the lowest point of the business cycle, indicating the bottom of the 
economic downturn. Unemployment rates are typically at their highest during this phase as economic activity 
is at its weakest, and many people are without jobs.  
 
The relationship between GDP and unemployment is not always linear and can be influenced by other factors, 
such as government policies, technological changes, and global events. Additionally, some level of frictional 
and structural unemployment is natural even during periods of economic growth, as individuals’ transition 
between jobs or industries.  
 
Policymakers often focus on achieving a balance between promoting economic growth (reflected in rising 
GDP) and maintaining low levels of unemployment. They may use various tools, such as fiscal and monetary 
policy, to stimulate economic activity and job creation during periods of downturn and to manage inflationary 
pressures during periods of expansion. 

 
5. WHY I CHOSE THIS TOPIC: 

I have developed keen interest in financial economic crisis during challenging events starting from Covid 19 to Russian-
Ukraine war which caused vast drop in economy specifically in asian countries leading to the problem of unemployment 
and the major problem of bankruptcy which pushed me to write more about this topic as income as well as investment are 
the key in solving all of these problems. It even helps the economy to beat the rising inflation as inflation, time and debt are 
truly dependent to each other.   

6. GRAPHS, CALCULATIONS AND ANALYSIS: 

Methods/formula/techniques to do analysis of the data: 

a. Correlation: 
 

Correlation is a statistical concept that measures the strength and direction of a relationship between two 
variables. It helps us understand how changes in one variable are associated with changes in another variable. 
Correlation does not imply causation; just because two variables are correlated does not mean that changes in one 
directly cause changes in the other. 
 
Pearson's correlation coefficient, often denoted as "rR" is a statistical measure that quantifies the strength and 
direction of the linear relationship between two continuous variables. It is a widely used method to assess how 
closely the data points in a scatter plot follow a straight line. Pearson's correlation coefficient ranges from -1 to 1:  
 
 Positive Correlation (0 to 1): When one variable increases, the other tends to increase as well. The closer the 

correlation coefficient is to 1, the stronger the positive correlation.  
 

 Negative Correlation (0 to -1): When one variable increases, the other tends to decrease. The closer the 
correlation coefficient is to -1, the stronger the negative correlation.  
 

 No Correlation (Close to 0): There is little to no linear relationship between the variables. A correlation 
coefficient close to 0 indicates weak or no linear correlation. 

 
b. Regression: 

 
Regression analysis is a statistical technique used to model the relationship between one or more independent 
variables (predictors) and a dependent variable (outcome). The goal of regression analysis is to find the best-
fitting equation that describes how changes in the independent variables are associated with changes in the 
dependent variable. 
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There are different types of regression analysis, each suited for different types of data and relationships:  
 
 Linear Regression: This is the most common type of regression. It's used when there's a linear relationship 

between the dependent variable and one or more independent variables. The equation is typically in the 
form of Y = mx + b, where "Y" is the dependent variable, "X" is the independent variable, "m" is the slope, and 
"b" is the intercept.  
 

 Multiple Regression: This extends linear regression to include multiple independent variables. The equation 
becomes a bit more complex: Y = b0 + b1X1 + b2X2 + ... + bnXn, where "X1," "X2," etc. are different 
independent variables, and "b0," "b1," "b2," etc. are coefficients.  
 

 Polynomial Regression: Used when the relationship between variables is not linear but can be approximated 
by a polynomial equation (e.g., quadratic or cubic).  
 

 Logistic Regression: Used for predicting the probability of a binary outcome (yes/no, 0/1) based on one or 
more independent variables.  
 

 Exponential Regression: Used when the relationship follows an exponential pattern.  
 

 Time Series Regression: Used for modeling time-dependent data and predicting future values based on past 
observations. 

 
6.1 Inflation Rate, unemployment Rate and GDP Growth Rate of India: 
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6.2 Inflation Rate, unemployment Rate and GDP Growth Rate of USA: 

 

6.3 Inflation Rate of USA VS Inflation Rate of India: 
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6.4 Inflation VS Unemployment Rate in India: 

 

Equation of Red line: 

Y=5.26+0.021*X 

And the correlation coefficient between inflation Rate and Unemployment Rate is 0.78. 

We have considered liner regression equation as stated above. For this we have plotted different point and solved this by 
taking any two random points by method of elimination for solving two simultaneous linear equation. Hence we get the 
result  

A=5.26 

B=0.021 

6.5 GDP Growth Rate VS Unemployment Rate in India: 
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Equation of Red line: 

Y=6.38*X^ (-0.066) 

And the correlation coefficient between inflation Rate and Unemployment Rate is 0.37 . 

7. CONCLUSION: 

We have studied inflation Rate, Unemployment Rate and GDP Growth Rate of India and USA after drawing different graphs 
and doing various calculations and analysis, we concluded that there is relation between all the above three. Increased 
inflation lowers the unemployment and hence increases the GDP or vice versa. We have calculated the relationship 
between inflation Rate of USA with Inflation Rate of India, secondly inflation rate of India with unemployment rate of India 
and GDP growth rate of India. All these relationships were studied and analysed and their correlation coefficient from 
period 2008 to 2022. Our conclusion is that there is high correlation between inflation rate and unemployment rate and 
moderate relationship between GDP growth rate and unemployment rate of India. 

As quoted by Mr. Mukesh Ambani: “Today’s India’s GDP ranks sixth in the world, can we triple it in next 10 years, yes we 
can!!” 
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