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Unemployment is one of the most challenging problems faced by 

governments, particularly in developing countries. Due to the rapid 

increase in the population of Pakistan and less number of job 

opportunities the government needs to properly forecast the 

unemployment rate to make future policies. This paper aims to model 

statistical relationships between the unemployment rate and the inflation 

rate for the determination of any feasible trend of unemployment in the 

country. About twenty different interrelationships between 

unemployment and inflation have been investigated by using the curve 

fitting approach and their goodness of fit was analyzed. The 

unemployment trend of Pakistan depending only on inflation does not 

appear homogeneous; as there is an unexpected increase or decrease. The 

scattered nature of the data shows that there is a negative correlation 

between the unemployment rate and the inflation rate of Pakistan. 

However, the Fourier model with three terms, the Gaussian model with 

two terms, and the sum of the sine model with four terms appear to fit 

the data moderately. 
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1.  Introduction  

Both the unemployment rate and the inflation rate are considered to be the 

important indicators for the socio-economic condition of any country. The 

unemployment rate is a ratio of the individuals from a total labor force that are 

willing to work but do not have any job. Generally, inflation refers to a situation 

where supply of money exceeds to its demand or prices of commodities increase 

steadily (Mahmood et al., 2013). The unemployment rate and inflation rate can be 

estimated normally as mentioned in Ghoto et al. (2021). It is inevitable for a 
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government of any country to monitor the inflation rate and the unemployment rate 

aiming to measure both the misery index and the health of their economy. For the 

quantitative measure of these economic performance indicators the statisticians 

play their vital role to develop quantitative models that may help to propose the 

monetary policies to asses and reduce the inflation and unemployment in the 

forthcoming years. However, if the monetary and fiscal policymakers reduce 

aggregate demands and economy beside the short-run aggregate demand curve, 

they can reduce inflation leading to the temporary increase in unemployment 

(Arshad and Ali, 2016). 

Since the unemployment rate of any country is essential indicator for the 

assessment of the economic growth hence the proper future forecasting of this rate 

is required for the government to create more jobs. Policy makers are perturbed 

to develop such policies that can effectively decrease unemployment without 

bringing more inflationary pressure. Pakistan is the 6th largest population of the 

world and ranking with 10th largest labor force (ILO, 2017). The main purpose of 

this study is to reinvestigate the relationships among unemployment rate and 

inflation rate in Pakistan. 

Many researchers have focused the impacts of different economic and social 

factors in determining the unemployment. Ziang and Zhang (2014) investigated 

that Forecasting the rate of unemployment is highly attended by the researchers in 

these days because of its importance in evaluating the economy of a country, in 

this context; various studies have been done to propose and suggest the measures 

to model the unemployment by incorporating the various factors affecting this 

economic situation. Kooros (2010) found cubic functions are most accurate 

functions comparatively to other regression functions i.e. linear regression 

functions, quadratic regression functions in their study based on objective of 

validating empirically long-held theories of unemployment. He concluded that 

GNP, globalization, employment of government, minimum wages and many other 

variables other than unionization are predictive. Just like the impact of literacy on 

unemployment rate; the impact of inflation on unemployment is also investigated 

through various studies. Phillips (1967) observed a negative statistical relation 

between inflation and unemployment and devised the indices; i.e. misery, 

prosperity to understand their relationship. A study was conducted by using time 

series data from of 33 years. Aladkhani (2003) examined the factors that influence 

in Iran. This study revealed that the unemployment rate confirmed negative 

correlation with sizeable growth rates of real investment and inflation, positively 

to deliver gap and growing economic uncertainty. Qayyum (2007) Investigated 

that determinants i.e. gross domestic product, untimely marriages, small numbers 

of industries, advancement in technology, education, small income, low-wage job 

and government policy effect on unemployment in Khyber Pakhtun Khawah, 

Pakistan. Subhan and Hayat (2008) used annual data (from 1980 to 2008) of 

foreign direct investment, growth rate of agriculture, balance of trade, growth of 

GDP, inflation (CPI), import volumes, export volumes, contribution of service 

sectors in GDP, gross fixed capital formation by government and private sectors, 

large scale manufacturing’s share in GDP, and total consumption to know the 

effect of economic growth and  price instability on unemployment; identified that 
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positive correlation between instability and economic growth and positive with 

unemployment. Rafiq et al. (2008) used simple single-equation linear regression 

model to establish the unemployment trend in Pakistan economy for the period 

from 1998 to 2008. CPI based inflation rate, Growth of population and FDI are 

used as predictor variable. Hussain et al. (2010) examined the causality between 

unemployment and economic growth in Pakistan, from the period 1972 to 2006. 

They observed that there is negative correlation between the economic growth and 

unemployment in Pakistan. Other studies - including Aurangzeb and Asif (2013); 

Khan and Gill (2010); Ali and Rehman (2015); Maqbool et al. (2013); McIntyre et 

al. (1981); Phelps (1995); Tintner (1965); Rivera-Batiz (1992); Rosholm (2000); 

Rosholm (2001a); Rosholm (2001b); Stiglitz (1975); Streb (2002); Jensen and 

Verner (1996); Kelley (1999) - have discussed the effect of different factors i.e. 

social, economical to find out the rates of literacy, inflation, unemployment and 

interest. The main objective of this study is to relook into the relationships between 

unemployment and inflation rate in Pakistan.  

 

2.  Methodology 

The secondary data of first 19 fiscal years of 21st century for the parameters 

involved in the THIS study availed from the official website of Government of 

Pakistan (2020), PBS (2020), SBP (2020), and ILO (2020). 

In order to analyze the trends of unemployment rate in Pakistan extensive statistical 

and mathematical works have been done and the empirical relationships (models) 

between the unemployment rate and the inflation rate have been investigated by 

using the Method of Least Squares (MLS). Let in general Y represents the 

Unemployment rate (measured) and Y* be the approximated (Fitted values by 

model) values of unemployment rate with inflation rate X as independent variable. 

Then the assumption of least squares method states that the sum of the squares of 

the residual (error) is minimum, i.e. 
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approximation to a first-order Taylor polynomial expansion about k
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index k is the iteration. The most commonly used algorithm called the Levenberg–

Marquardt algorithm (LMA or just LM) is applied to solve non-linear least squares 

problems (Dennis and Welsch, 1978). The coefficients of the twenty different types 

of models have been approximated at 95% level of statistical significance. The 

MATLAB and the SPSS computational recourses are used to process and 

implement the fitted models. For the sack of brevity the all twenty different types 

of models have been listed in the following Table 1. 

 



 

Table 1. Fitted models for Ur versus Ir 
 

S. No Type of Model Model Equation 

01 Polynomial of degree 1  

02 Polynomial of degree 2 
 

03 Polynomial of degree 3 
 

04 Polynomial of degree 4 
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07 Rational model 

 

08 Power model 
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15 General Gauss model with 1 term 

 

16 General Gauss model with 2 terms 

 

17 Sum of sines model with 1 term  

18 Sum of sines model with 2 terms  

19 Sum of sines model with 3 terms 

 

20 Sum of sines model with 4 terms 

 

Source: Research finding. 
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3. Results and Discussion 

A variety of regression models have been investigated for interdependence of Ir 

with Ur individually. The investigated twenty different types of regression models 

as listed in Table 1 were fitted to see the dependence of unemployment rate on the 

inflation rate The following Figures 1to 20 exhibit the graphical visualization of 

the univariate regression models presented in the Table 1. The aim of the 

presentation of these models is to know how best the unemployment rate is 

associated with inflation rate and which type of model may be more suitable to 

relate the unemployment rate with the inflation rate of Pakistan. Figures 1 to 6 

show the fitting of linear polynomial model between the unemployment rate and 

inflation rate. It appears that the polynomials of degrees 1, 2, 3, 4, 5, and 6 

respectively may not be suitable to fit the unemployment rate based on the inflation 

rate as there are many data points which do not fall on the fitted curves. Figure 7 

shows the fitting of rational model between the unemployment rate and inflation 

rate. It appears that the rational model may not be suitable to fit the unemployment 

rate based on the inflation rate as there are many data points which do not fall on 

the fitted curve. Figures 8 and 9 show the fitting of power models between the 

unemployment rate and inflation rate but there is no satisfactory fitting of data 

points as there are many data points which do not fall on the fitted curve. Similarly, 

the exponential model with one term and with two terms; Fourier model with one 

term and two terms also do not appear suitable for fitting the unemployment 

depending upon inflation rate as shown in Figures 10-13 respectively. However, 

From Figure 14 it can be seen that Fourier model with three terms exhibit more 

fluctuations and may be suitable to fit the unemployment rate based on the inflation 

rate as there are many data points which do fall on the fitted curve. Figure 15 

exhibits the fitting of the Gaussian model with one term between the 

unemployment rate and inflation rate and it can be seen that there is no good 

relationship using such model. Figure 16 shows the fitting of the Gaussian model 

with two terms and it is revealed that Gaussian model with two terms exhibits ill 

posed results at inf_rate=4, thus may not be suitable to fit the unemployment rate 

based on the inflation rate. Figures 17-19 show the fitting of the sum of the sine 

model with one, two and three terms respectively and such relations also do not 

appear best. Finally, the Figure 20 shows the fitting of the sum of the sine model 

with four terms between the unemployment rate and inflation rate. It appears that 

the sum of the sine model with four terms exhibits may be suitable to fit the 

unemployment rate based on the inflation rate as there are many data points which 

do fall on the fitted curve. The summarized comparison of the fitting of the all 

twenty models is illustrated by Figure 21. The comparison reveals that due to the 

varied nature of the data of unemployment rate and inflation rate of Pakistan the 

conventional Least Squares Models may not provide satisfactory relationship 

between the unemployment rate and inflation rate. Moreover, after analyzing the 

curve fitting trends of the investigated relationships their goodness of fit was also 

determined and is listed in the Table 2. 
 



 

 

 

 

  
Figure 1. Fitting Polynomial of Degree 1 Model 

between Unemployment Rate and Inflation Rate 

Source: Research finding. 

Figure 2. Fitting Polynomial of Degree 2 Model 

between Unemployment Rate and Inflation Rate 

Source: Research finding. 
 

 

  
Figure 3. Fitting Polynomial of Degree 3 Model 

between Unemployment Rate and Inflation Rate 

Source: Research finding. 

Figure 4. Fitting Polynomial of Degree 4 Model 

between Unemployment Rate and Inflation Rate 

Source: Research finding. 

 
 



 

  
Figure 5. Fitting Polynomial of Degree 5 Model 

between Unemployment Rate and Inflation Rate 

Source: Research finding. 

Figure 6. Fitting Polynomial of Degree 6 Model 

between Unemployment Rate and Inflation Rate  

Source: Research finding. 
 

  
Figure 7. Fitting Rational Model between 

Unemployment Rate and Inflation Rate 

Source: Research finding. 

Figure 8. Fitting Power Model between 

Unemployment Rate and Inflation Rate 

Source: Research finding. 
 



 

 

 

 

  
Figure 9. Fitting General Power Model between 

Unemployment Rate and Inflation Rate 

Source: Research finding. 

Figure 10. Fitting Exponential Model with 1 Term 

between Unemployment Rate and Inflation Rate 

Source: Research Finding. 

  
Figure 11. Fitting Exponential Model with 2 Terms 

between Unemployment Rate and Inflation Rate 

Source: Research finding. 

Figure 12. Fitting Fourier Model with 1 Term between 

Unemployment Rate and Inflation Rate 

Source: Research finding. 
 



 

  
Figure 13. Fitting Fourier Model with 2 Terms between 

Unemployment Rate and Inflation Rate 

Source: Research finding. 

Figure 14. Fitting Fourier Model with 3 Terms 

between Unemployment Rate and Inflation Rate 

Source: Research finding. 
 

  
Figure 15. Fitting Gaussian Model with 1 Term between 

Unemployment Rate and Inflation Rate 

Source: Research finding. 

Figure 16. Fitting Gaussian Model with 2 Terms 

between Unemployment Rate and Inflation Rate 

Source: Research finding. 

 
 



 

 

 

 

  
Figure 17. Fitting Sum of Sine Model with 1 Term 

between Unemployment Rate and Inflation Rate 

Source: Research finding. 

Figure 18. Fitting Sum of Sine Model with 2 Terms 

between Unemployment Rate and Inflation Rate 

Source: Research finding. 
 

  
Figure 19. Fitting Sum of Sine Model with 3 Terms 

between Unemployment Rate and Inflation Rate  

Source: Research finding. 

Figure 20. Fitting Sum of Sine Model with 4 terms 

between Unemployment Rate and Inflation Rate  

Source: Research finding. 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 21. Comparison of Fitting of the Various Twenty Regression Models for the Unemployment Rate Depending Upon Inflation Rate 

Source: Research finding. 
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After analyzing the curve fitting trends of the investigated relationships their 

goodness of fit was also determined and is listed in the Table 2. Related to the 

goodness of fit the Figure 22 shows goodness of fit using the SSE of. It is observed 

that the Fourier model with three terms, the general Gauss model with two terms 

and the sum of the sine model with four terms provide less SSE. Figure 23 shows 

goodness of fit using the RMSE and it is observed that the Gauss model with two 

terms provides less RMSE. Figure 24 shows goodness of fit using the R2 and is 

observed that the Fourier model with three terms, the general Gauss model with 

two terms and the sum of the sine model with four terms provide weakly moderate 

values of coefficient of determination R2. Figure 25 shows goodness of fit using 

the adjusted R2 of various models between the unemployment rate and inflation 

rate. It is observed that only the Gaussian model with two terms provides moderate 

value of adjusted R2. 

From the overall analysis goodness of fit of various models between the 

unemployment rate and inflation rate it can be deduced that the among the twenty 

different types of fitted models the Fourier model with three terms, the Gaussian 

model with two terms and the sum of sine model with four terms may moderately 

fit the relationship between unemployment rate and inflation rate but may not be 

more significant for the forecasting of the unemployment rate based on inflation 

rate due to the behavior of data. 
 

Table 2. Goodness of Fitted Regression Models for Ur versus Ir 

S. No Type of Model SSE RMSE R2 Adjusted R2 

01 Polynomial of degree 1 19.96 1.084 0.1445 0.09414 

02 Polynomial of degree 2 19.8 1.112 0.1516 0.04553 

03 Polynomial of degree 3 19.72 1.147 0.1549 -0.01411 

04 Polynomial of degree 4 19.61 1.183 0.1596 -0.08051 

05 Polynomial of degree 5 19.59 1.228 0.1602 -0.1628 

06 Polynomial of degree 6 18.77 1.251 0.1955 -0.2068 

07 Rational model 19.75 1.148 0.1534 -0.01596 

08 Power model 19.71 1.077 0.1552 0.1056 

09 General power model 19.71 1.11 0.1554 0.04986 

10 Exponential model 19.91 1.082 0.1466 0.09644 

11 Exponential model with 2 terms 19.65 1.145 0.1579 -0.01054 

12 Fourier model with 1 terms 19.22 1.132 0.1764 0.01169 

13 Fourier model with 2 terms 18.95 1.207 0.188 -0.1243 

14 Fourier model with 3 terms 13.71 1.116 0.4123 0.03835 

15 
General Gauss model with 1 

term 
19.91 1.116 0.1466 0.03995 

16 
General Gauss model with 2 

terms 
10.56 0.9015 0.5472 0.373 

17 Sum of sines model with 1 term 19.96 1.117 0.1444 0.03741 

18 Sum of sines model with 2 terms 19.75 1.232 0.1537 -0.1717 

19 Sum of sines model with 3 terms 18.69 1.367 0.1991 -0.4416 

20 Sum of sines model with 4 terms 13.16 1.371 0.4362 -0.4498 

Source: Research finding.  
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Figure 22. SSE Comparison of Different Fitted Models between Unemployment Rate and 

Inflation Rate 

Source: Research finding. 
 

 
Figure 23. R2 Comparison of Different Fitted Models between Unemployment Rate and 

Inflation Rate 

Source: Research finding. 
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Figure 23. RMSE Comparison of Different Fitted Models between Unemployment Rate 

and Inflation Rate   

Source: Research finding. 

 

 

 
Figure 24. Adjusted R2 Comparison of Different Fitted Models between Unemployment 

Rate and Inflation Rate  

Source: Research finding. 

 

4. Conclusion 

From the extensive curve fitting analysis of twenty different types of regression 

models it come into view that there is no such satisfactory relationship between the 
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three terms, the Gaussian model with two terms and the sum of sine model with 

four terms may moderately fit the relationship between unemployment rate and 

inflation rate. Due to the scattered nature of data the ordinary least squares models 

may not provide satisfactory causal relationship between the unemployment rate 

and inflation rate of Pakistan. The future work may focus on other methods such 

as time series models.  
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