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1. Introduction

Poland’s economy has done very well over the past 20 years, despite the fact that the country
has no natural resources, a low debt leverage, and a slow growth rate compared to other Eu-
ropean countries (Piatkowski, 2018). These changes that happen in the process of economic
development in Poland contribute to wide representation, especially for Central and Eastern
European economies (Hunter and Ryan, 2005). Inflation is a steady rise in prices that can affect
a country’s economic growth, employment, investment, wealth distribution, social and political
situations, and even its social and political climate (Mohseni and Jouzaryan, 2016). A per-
son who is willing to work but is unable to obtain employment is considered to be unemployed
(Garrido and Toharia, 2004). Numerous academics have discussed how important it is to control
inflation and unemployment for the economic development of various societies (Mohseni and
Jouzaryan, 2016). When there is financial stress due to inflation, unemployment rates increase,
which means the inflation needs to be controlled from getting higher to lower rates (Singh,
2018). Most people think that when inflation is high and out of the blue, it hurts businesses
and consumers and causes people to lose their jobs (Barro, 2013). Singh (2018) examines how
inflation is causing issues by increasing the price level and decreasing the purchasing power of
money. Besides, inflation also leads to financial problems that affect many people.

This study aims to estimate the best equation that fits the available data set to define the rela-
tionship between inflation rate and the unemployment rate. To find an approximation function,
the interpolation method which is the process of finding the values of y for any intermediate
value of x between a and a+nh can be applied (Dass, 2008). Without making certain assump-
tions about the characteristics of a function, it is impossible to interpolate a generic function.
It is expected that it is regular in the interpolation interval and that a function may be used
to estimate it over the specified interval (Datta, 2003). The process of solving the interpola-
tion problem is generally categorised into two smaller problems; (1) to find an interpolation
function p(z) (the computation of f(z) is replaced by that of p(x)) and (2) to evaluate the in-
terpolation error (when f(x) is replaced by p(z), the interpolation error is introduced) (Radi
and El Hami, 2018). The interpolation methods include the Newton Divided Difference Inter-
polation Method, Lagrange Interpolating Method and Neville’s Method. In this study, however,
the Newton Divided Difference Interpolation Method is used because it is easy to go from a
polynomial of order n-/ to a polynomial of order n, which is a higher order. Hence, the Newton
Divided Difference Interpolation Method is applied to approximate a polynomial function given
its value at a finite set of points.

2. Methodology

In this section, the implementation of Newton Divided Difference Interpolation Method to ap-
proximate the polynomial equation will be discussed (Chapra, 2011). The (n-1)th-order poly-
nomial is defined by:

Joo1(@) =b1 +ba(xz — 1) + .. + (2 — 21) (2 — 22)... (T — Tp1) (1)
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n data points such as [x1, f(z1)], [z2, f(22)], ..., [Xn, f(2,)] are required to construct the (n-
I)th-order polynomial equation. These data points and the following equations are used to
evaluate the coefficients by, bo, ..., by,:

b1 = f(x1) (2)
by = flxa, x1] 3)
b3 = flx3,x2,21] “4)
bn = fln, Tn_1,..., T2, x1] (5)

where the bracketed function evaluations are finite divided differences. For example, the first
finite divided difference and the second finite divided difference, which represents the difference
of two first divided differences are defined generally as follows respectively:
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Similarly, the nth finite divided difference is defined as:

ﬂxn, Ty 1y ey T2, £E1] _ f[xn, Tp—1s -y %2} B f[xn—lv Tp—25 -y .CL']_] (8)

Tp — 1

These differences can be used to evaluate the coefficients in Eqs. (2) to (5). The coefficients
are then substituted into Eq. (1) to construct the general form of Newton Divided Difference
Interpolating polynomial:

foo1(@) = flz1)+(z—m1) flre, z1]+.. .+ (x—21) (@ —22) ... (x—2p_1) [ X0, Tne1, ..., T2, X1]
)

So, once the polynomial function is obtained, the absolute error, E=|True value-Approximated
value| is computed to measure how far off a measurement is from the actual value.

The data about the inflation rate (x) and unemployment rate (y) in Poland is shown in Table
1. The Newton Divided Difference Method is applied to approximate the polynomial equation
for the given data set. To implement the Newton Divided Difference Interpolation Method,
the points should be ordered so that they are centered around and as close as possible to the un-
known data (Chapra, 2011). The mathematical analysis is then performed using Maple software
version 2022.

Table 1: Inflation Rate against the Unemployment Rate in Poland

Inflation rate ()  Unemployment rate (y)

2.9 32
3.0 3.5
3.1 33
32 3.4
33 3.4
3.4 3.1
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3. Result and Discussion

Table 2 shows the finite divided differences (DD) table of the = and y values. By using the
Newton Divided Difference Interpolation Method, the approximation polynomial function of
degree 5, Ps(z) = —379241.4001 + 597457.4669z — 376139.1668x2 + 118291.6667x> —

18583.333342* +1166.6666672° is obtained. The unique Sth-order polynomial equation fits
the given 6 data points.

Table 2: Finite Divided Differences
T y  First DD  Second DD  Third DD  Fourth DD  Fifth DD

29 32
3
3.0 35 -25
-2 133.3333
31 33 15 -500
1 -66.6667 1166.6667
32 34 -5 83.3333
0 -33.3333
33 34 -15
-3
34 3.1

The results in Table 3 shows that the Newton Divided Difference Interpolation Method is
able to find the approximated polynomial function. Also, Microsoft Excel 2019 is used to
figure out the accuracy of the equation by calculating the absolute error. The largest absolute
error is found to be equal to 0.0003, which is close to zero and can be thought of as a small
error. So, the equation fits the data sets because the absolute error for each data point is small
and near zero.

Table 3: Approximation Value of Unemployment Rate and Its Absolute Error

Inflation rate (z)  Unemployment rate (y) Y E
2.9 32 3.1999  0.0001
3.0 35 3.4998  0.0002
3.1 33 3.2998  0.0002
32 34 3.3998  0.0002
33 34 3.3998  0.0002
34 3.1 3.0997 0.0003

4. Conclusion

The Newton Divided Difference Interpolation Method is successfully applied to approximate
the polynomial function in analysing the effects of inflation on the unemployment rate in
Poland. The function can be used to estimate the values of the unemployment rate correspond-
ing to a given inflation rate on the basis of the range of a discrete set of known data points. Since
the smaller absolute error is achieved, the polynomial function of degree 5 fits the given data set.
It can be concluded that the polynomial function suits the values of the finite set points. Hence,
the objective of the study is achieved. Another interpolation method, namely the Lagrange In-
terpolation Method, can also be applied to approximate the polynomial function of the same
degree. The Lagrange Interpolation Method is a reformulation of the Newton polynomial by
avoiding the computation of divided difference (Chapra and Canale, 2006). Another advantage
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of the Lagrange formula is that it is independent of the order in which the points are arranged
(Berrut and Trefethen, 2004).
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