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Abstract: In the short run, the fall in aggregate demand leads to falling out-
put and price level and rising unemployment. In this sense, it is important to 
use the Phillips curve, i.e., the curve that shows the short-run relationship 
between inflation and unemployment. This paper creates a relatively sim-
ple chaotic inflation rate growth model. Also, this paper examines the infla-
tion rate growth stability in the period 2000-2021 in France, and confirms 
the existence of the convergent fluctuations of the inflation rate in France in 
the observed period.
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1.	 INTRODUCTION

Eser, F., Karadi, P., Lane, P.R., Moretti, L., & C. Osbat (2020) explain the Phillips Curve in 
the formulation of monetary policy at the ECB. They use the structural Phillips Curve, and 

identify the slope of the structural Phillips Curve by exploiting cross-country variation and by 
using monetary policy surprises. Also, they present the role of inflation expectations. They con-
clude that inflation expectations remain central to successful inflation stabilization.

Del Negro, M., Lenza, M., Primiceri, G.E., and A. Tambalotti. (2020) explain the origins of this 
disconnect between inflation and economic activity. Namely, the unemployment rate has fall-
en, but U.S. inflation hasn’t responded to this steep drop in joblessness. They conclude that un-
employment needs to get lower to bring inflation back to target after a recession. They use an 
econometric model to explore how monetary policy should adapt. 

Coibion, O., Gorodnichenko, Y., & Ulate, M., (2019) show surveys of household or firm expec-
tations for 18 countries to estimate an expectations-augmented Phillips curve. They find strong 
evidence of a Phillips curve relationship: the Phillips curve is alive and well. 

Passamani, G., Sardone, A. & Tamborini, R. (2022) create the Phillips Curve model, in which 
expected inflation, instead of being treated as an exogenous explanatory variable of actual in-
flation, is endogenized. This model is tested with the Euro-Zone data 1999–2019 and explains 
the “inflation puzzles”.

Gordon, R.J., (2013) shows that he greatest failure in the history of the PC occurred not within 
the past five years but rather in the mid-1970s, when the predicted negative relation between in-
flation and unemployment turned out to be utterly wrong. Instead, inflation exhibited a strong 
positive correlation with unemployment. The model’s simulation success is furthered here by 
recognizing the greater impact on inflation of short-run unemployment (spells of 26 weeks or 
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less) than of long-run unemployment. The implied NAIRU for the total unemployment rate has 
risen since 2007 from 4.8 to 6.5 percent, raising new challenges for the Fed’s ability to carry out 
its dual mandate

The negative short-run relationship between the rate of inflation and the unemployment rate 
was developed by A. W. Phillips (1958). Further, Samuelson and Solow (1960) showed a similar 
inverse correlation between inflation and unemployment in data for the United States. Milton 
Friedman (1968) argued that monetary policy can pick a short-run combination of inflation and 
unemployment on the Phillips curve. Edmond Phelps (1957, 1967.1968) also denied the exist-
ence of long-run trade-off between inflation and unemployment. Their views imply that a long-
run Phillips curve is vertical.

This paper uses logistic mapping as an interesting tool of chaos theory. Chaos theory has been 
applied in economics by Benhabib and Day (1981,1982), Day (1982, 1983), Grandmont (1985), 
Goodwin (1990), Medio (1993), Lorenz (1993), Jablanovic (2016), Klioutchnikov, I., Molchano-
va, O., Klyuchnikov, O. (2017), Puu, T. (2003), Zhang W.B. (2012), etc. 

2.	 THE MODEL

The chaotic inflation growth model is presented as:

ut - un = - α (Πt - Πe) α > 0	 (1)

un = β ut β > 0	 (2)

Πe =γ Πt γ >0	 (3)

Π – actual inflation, Πe – expected inflation, u – the unemployment rate, un – the natural rate 
of unemployment, α is a parameter which shows the responsiveness of unemployment to infla-
tion; β is a parameter which shows the responsiveness of u the natural rate of unemployment to 
the current unemployment rate; γ is a parameter which shows the responsiveness of the expect-
ed rate of inflation to the current rate of inflation.

(1) shows the short-run Phillips curve; α is a parameter that shows the responsiveness of unem-
ployment to inflation; (2) shows the natural rate of unemployment; (3) shows the expected rate 
of inflation.

According to (1)-(3), it is obtained that:

	 (4)

Where Π- actual inflation, u – the unemployment rate, α is a parameter that shows the respon-
siveness of unemployment to inflation; β is a parameter that shows the responsiveness of u the 
natural rate of unemployment to the current unemployment rate; γ is a parameter which shows 
the responsiveness of the expected rate of inflation to the current rate of inflation.
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Further, it is postulated that the growth rate of the unemployment rate at time t should be pro-
portional to 1 - ut (the fraction of the labor force that is not used up by the unemployment at time 
t). After introducing a suitable parameter δ, we obtain:

	 (5)

Solving the last equation (5) yields the unemployment rate growth model, i.e., 

ut+1 = (1+δ) ut – δ ut
2	 (6) 

Now, putting (1)-(6) together we immediately get:

	 (7)

This model given by equation (7) is called the logistic model. Lorenz (1963) discovered the lack 
of predictability in deterministic systems. 

Further, it is assumed that the current value of the inflation rate is restricted by its maximal val-
ue in its time series. We introduce π as π = Π /Π m. Thus π range between 0 and 1. Again we in-
dex π by t, i.e., write π t to refer to the size at time steps t = 0,1,2,3, ... Now growth rate of the in-
flation rate is measured as:

	 (8)

This model given by equation (8) is called the logistic model. 

3.	 THE LOGISTIC MAP

It is possible to show that iteration process for the logistic map:

z t+1 = µ z t ( 1 - z t ) , µ ∈[ 0 ,4 ] , z t ∈[ 0 ,1 ]	 (9)

is equivalent to the iteration of growth model (8) when we use the identification:

	 (10) 

Using (8) and (10) we obtain:
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On the other hand, using (9) and (10) we obtain: 

	

Thus we have that iterating (8) is really the same as iterating (9) using (10). It is important be-
cause the dynamic properties of the logistic equation (9) have been widely analyzed (Li and 
Yorke (1975), May (1976)).

4.	 EMPIRICAL EVIDENCE

This paper creates a simple chaotic inflation growth model and confirms the existence of the 
convergent fluctuations of the inflation rate in France in the observed period. In this sense, 

πt+1 = μ πt – ω πt
2 μ, ω > 0	 (11)

where π - the inflation rate , μ = (1 + δ) and ω = [α δ (γ – 1)] / (1 – β) ; α is a parameter which shows 
the responsiveness of unemployment to inflation ; β is a parameter which shows the responsive-
ness of u the natural rate of unemployment to the current unemployment rate; γ is a parameter 
which shows the responsiveness of the expected rate of inflation to the current rate of inflation. 

Figure 1. Inflation, average consumer prices, (% change) and unemployment rate (% of total 
labor force): France. 2000-2021

Source: www.imf.org

Now, we estimate the model (11). The results are presented in table 1.
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Table 1. The estimated model (11): Inflation, average consumer prices, % change:  
France, 2000-2021

R=0.45815 
N=22 π ω
Estimate 2.308603 2.201169
Std.Err. 0.368858 0.531581
t(20) 6.258790 4.140795
p-level 0.00000 0.000506

Because μ= 2.308603, it can be concluded that convergent fluctuations of the inflation rate ex-
isted in France in the observed period. 

5.	 CONCLUSION

This paper creates the chaotic inflation growth rate model (8). A key hypothesis of this paper 
is based on the idea that the coefficient μ = (1+δ) plays a crucial role in explaining local growth 
stability of the inflation rate, where, δ is a parameter that shows the responsiveness of the unem-
ployment growth rate to the difference between 1 and the unemployment rate, u. The estimated 
value of the coefficient μ was 2.308603. In his case, the convergent fluctuations of the inflation 
rate existed in France in the period 2000-2021. 
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