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Abstract: This study reconsiders the Fisher effect for the UK from 
a different methodological perspective. To this aim, the nonlinear 
ARDL model recently developed by Shin et al. (2014), is applied over 
the periods of 1995M1-2008M9 and 2008M10-2018M1. This model 
decomposes the changes in original inflation series as two new se-
ries: increases and decreases in inflation rates. Hence, it enables us 
to examine the Fisher effect in terms of increases and decreases in 
inflation separately. The empirical findings support asymmetrically 
partial Fisher effects for the UK in the long-run only for the first 
period. Additionally, this study attempts to describe and introduce 
a different version of the partial effect concept for the first time for 
the UK.
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1. Introduction

Understanding the mechanism and relationship between 
interest rates and inflation is crucially important for the 
efficient and timely economic decisions for economic ac-
tors instituting monetary policy (Praščević and Ješić, 
2019). Irving Fisher, one of the leading neo-classical econ-
omists, tested this relationship for the UK and the USA in 
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his 1930 study1 and found strong correlations running from the changes in infla-
tion to the changes in nominal interest rates. Fisher (1930) postulates that there 
is a one-for-one positive relationship between the nominal interest rate and the 
expected inflation rate, assuming the constancy of real interest rates over time.

In the most common form of below Fisher equation, it is the nominal interest 
rate, rt

e is the ex-ante real interest rate, πt
e is the expected inflation rate and εt is 

the error term.

 it = rt
e + πt

e + εt  (1)

Under the assumption of rational expectations, the Fisher equation can now be 
rewritten in the following form, since the rate of expected inflation equals the 
actual inflation rate (πt

e = πt) .

 it = α + βπt + εt  (2)

In Eqn.2, if the estimate of β equals to 1, this supports the evidence of a full 
Fisher effect, referring to a one-for-one relationship by Fisher (1930). If β is higher 
or lower than 1, this supports a partial Fisher effect (Bayat, Kayhan and Tasar, 
2018). In this positive linear form of the equation, rises in inflation rates lead to 
increases in nominal interest rates, whereas falls in inflation rates reduce them, 
signifying full or partial Fisher effects (Fabris, 2018).

However, the relationship between inflation and nominal interest rate may not be 
linear (symmetric) and instead may be nonlinear (asymmetric) (Ajaz, 2019). In 
other words, increases and decreases in inflation may affect the nominal interest 
rates differently (asymmetrically). Therefore, the empirical methodology of this 
study is based on this possible nonlinearity (asymmetry) and is different from 
the previous studies using the common linear representation of Fisher equation 
in Eqn.2. To this aim, the nonlinear ARDL model, recently developed by Shin et 
al. (2014), is applied for testing the Fisher effect.

In this model, the changes in inflation rate (πt) are decomposed into πt
+

 and πt
−, 

delineating the increases and decreases in inflation rates respectively derived 
from πt. Hence, this model enables us to examine the Fisher effects in terms of in-
creases and decreases in inflation rates separately. Because the effects of πt

+ on the 
nominal interest rates can be more or less than the effects of πt

−. If both πt
+ and 

πt
− are significantly positive this will signify full (if πt

+ = πt
− = 1) or partial (if πt

+ 
and πt

− ≠ 1) Fisher effects. The usage of this model also enables us to understand 

1 The Theory of Interest Fisher (1930)



 
The Relationship between Inflation and Interest Rates in the UK: The Nonlinear ARDL Approach 79

whether πt
+

 and πt
− have symmetric or asymmetric effects on the nominal inter-

est rates. For instance, if πt
+

 and πt
− are the same in sign and size, this will signify 

symmetric effects on the nominal interest rates. If they are different in sign or the 
same in sign but different in size, this will signify asymmetric effects. Through 
the combination of symmetry-asymmetry and the Fisher effect, if significantly 
positive πt

+
 and πt

− are the same in size, this will signify symmetrical Fisher ef-
fects. Similarly, if significantly positive πt

+
 and πt

− are different in size, this will 
signify asymmetrical Fisher effects. 

Another potential output of this model is that it may enable us to describe and 
introduce a different and new version of the partial Fisher effect considering the 
signs and significances of πt

+
 and πt

− instead of 1 as a threshold parameter (de-
notes one-for-one relationship). In other words, if either πt

+
 or πt

− is significantly 
positive, this may signify a new version of the partial Fisher effect. The concept 
of introduced partiality here is considered to be the singular parametric effects 
of πt

+
 or πt

− on the nominal interest rates separately. If πt
+ is significantly positive, 

this will signify that increases in inflation lead to increases on nominal interest 
rates, thereby meaning singular (partial) Fisher effects only from πt

+. Similarly, 
if πt

− significantly positive, this will signify that decreases in inflation lead to 
decreases on nominal interest rates, thereby meaning singular (partial) Fisher 
effects only from πt

−. The nonlinear ARDL model with its decomposed variables 
may mathematically provide us an approach to the partiality of the Fisher effect 
from this perspective. However, this new concept should be considered as a dif-
ferent methodological perspective of approaching the partiality of the Fisher ef-
fect that supports the classical approach that refers to 1. In this study, we also use 
1 for the decision of partial and full Fisher effects. 

In this study, we examine the Fisher effect from this perspective by applying the 
nonlinear ARDL model for the United Kingdom (UK). This country may provide 
us a unique case study because the Bank of England (BOE) has adopted inflation 
targeting policy by using interest rates as an operational target since 1992. Hence, 
this country’s past and ongoing monetary policy is based on the relationship be-
tween interest rates and inflation rates. 

Some scholars tested the Fisher effect for the UK by using different methodolo-
gies but results of the findings of these studies are mixed. For instance, Andrade 
and Clare (1994) used the Kalman Filter and cointegration for the UK and found 
no evidence supporting the Fisher effect for this country. Similarly, Yuhn (1996) 
applied the unit root test and cointegration and found no evidence of the Fisher 
effect for the UK. Ghazali & Ramlee (2003) tested the Fisher effect by applying the 
Autoregressive Fractionally Integrated Moving Average (ARFIMA) model and 
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also found no evidence of the Fisher effect for the country. On the other hand, 
Peng (1995), Bajo-Rubio, Díaz-Roldán, & Esteve (2010), Toyoshima and Hamori 
(2011) and Granville & Mallick (2004) used cointegration and found evidence 
of the Fisher effect for the UK. Likewise, Lardic & Mignon (2003) applied Frac-
tional cointegration and found the same result for the country. Fahmy & Kandil 
(2003) used the VAR Cointegration and found the evidence of the Fisher effect for 
the UK. Similarly, Panopoulou (2005) applied the autoregressive distributed lag 
(ARDL) and found support for the Fisher effect for the UK.

The rest of this paper is organized as follows. Section 2 describes empirical meth-
odology. Section 3 presents the empirical results. Lastly, Section 4 gives conclud-
ing remarks. The data set of the study is presented in appendix.

2. Empirical Methodology 

First, we decompose the changes in inflation (πt ) in Eqn.2 into πt
+

 and πt
−. The 

decomposition is constructed with the following concept of partial sum process:

  (3)

  (4)

where πt
+

 and πt
− are the partial sum process of increases and decreases in πt .

Second, we follow Shin et al. (2014) and transform the model in Eqn.2. into the 
following nonlinear ARDL model.

  (5)

In this equation, α2j and α3j correspond to πt
+

 and πt
− respectively for the esti-

mates of the short-run Fisher effects. Similarly, α5 and α6 correspond to the same 
changes in inflation for the estimates of the long-run Fisher effects. Hence, sig-
nificantly positive α5 and α6 will indicate that a rise in inflation increases the 
nominal interest rate and a fall reduces it, signifying a full (if α5 = α6 = 1) or 
partial (if α5 and α6 ≠ 1) Fisher effect in the long-run. It is same for short-run 
Fisher effects between α2j and α3j . To our best knowledge, this is the first study 
applying the nonlinear ARDL model to test the Fisher effect for the UK from this 
perspective.
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We first apply Bai-Perron (2003) sequential structural breaks test to define the 
break dates of the series. The results of this test indicate that we should analyse 
the series in two different time frames as 1995M5-2008M9 and 2008M10-2018M1 
since 2008 is a critical game changing year in global economies. 

3. Empirical Results

Before processing the model, we must confirm whether the series are cointegrat-
ed in the long-run. To this aim, we apply bounds testing. The results of this test 
are reported in Table 1.

Table 1: Test Results of Bounds Testing

Critical Values

k F stat. I0 Bound I1 Bound

10% 5% 1% 10% 5% 1%

(1) 2 3.93c 2.63 3.55 4.13 3.35 4.38 5.00

(2) 2 4.32c 3.38 3.88 4.99 4.02 4.61 5.85

(3) 2 5.57b 3.17 3.79 5.15 4.14 4.85 6.36

(4) 2 6.94a 3.38 3.88 4.99 4.02 4.61 5.85

(5) 2 6.97a 3.38 3.88 4.99 4.02 4.61 5.85

(6) 2 4.63a 1.99 2.27 2.88 2.94 3.28 3.99

Note: a, b and c denote statistical significances at 1%, 5% and 10% levels respectively. The 
optimal lags were automatically selected by using the Modified Akaike Information Criterion. 
∆ denotes the first differences of the series. 1,2 and 3 in parentheses represent the period 
of 1995M5-2008M9 and give the interest rates in different maturities: (1): 1-year treasury 
bond rates, (2): 5-years treasury bond rates, (3): 10-years treasury bond rates. 4,5 and 6 in 
parentheses give the same maturity interest rates for the period of 2008M10-2018M1. 

Our calculated statistics, which are above the upper bounds at 1%, 5% or 10% 
significances, indicate that the series are cointegrated in the long-run. Hence, we 
can estimate the nonlinear ARDL model. The estimates of the model in the long-
run and short-run are reported in Panels A and B in Table 2. 
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Table 2: Estimation of the Interest Rate – Inflation Relationship (Nonlinear)

1995M1-2008M9 2008M10-2018M1
(1) (2) (3) (4) (5) (6)

Var. Coef. Prb. Coef. Prb. Coef. Prb. Coef. Prb. Coef. Prb. Coef. Prb.
Panel A: Long Run

0.59a 0.00 0.71a 0.00 0.85a 0.00 -0.08a 0.00 -0.30a 0.00 -0.24a 0.00

0.83a 0.00 0.95a 0.00 1.08a 0.00 -0.02b 0.02 -0.10a 0.00 0.01 0.64

Constant 7.35a 0.00 7.22a 0.00 7.73a 0.00 0.69a 0.00 2.45a 0.00 4.03a 0.00

Panel B: Short Run

0.41b 0.03 0.65a 0.00 0.38b 0.04 0.58a 0.00 0.40b 0.02 0.47a 0.00

0.41b 0.03 0.61a 0.00 0.41b 0.03 0.63a 0.00 0.53a 0.00 0.60a 0.00

0.43b 0.02 - - 0.66a 0.00 0.60a 0.00 0.71a 0.00 0.64a 0.00

0.38c 0.05 0.75a 0.00 0.38b 0.04 0.59a 0.00 0.68a 0.00 0.72a 0.00

- - - - 0.54b 0.03 0.20b 0.01 - - - -

- - -0.85a 0.00 -1.00a 0.00 0.16a 0.00 0.53a 0.00 - -

- - -0.54b 0.03 -0.77b 0.01 0.13b 0.01 0.59a 0.00 0.56b 0.01

- - - - -1.05a 0.00 - - - - - -

- - - - -0.79a 0.00 - - - - - -

- - - - - - -0.15c 0.06 - - - -

- - - - - - -0.12b 0.04 - - - -

- - - - -0.68b 0.02 0.06 0.43 -0.52b 0.04 -0.06b 0.01

- - -0.75 0.00 - - -0.21a 0.00 - - - -

- - -0.65 0.00 - - -0.07 0.32 - - - -

0.74 - 0.87 - 0.82 - 0.94 - 0.81 - 0.89 -

0.72 - 0.85 - 0.79 - 0.90 - 0.77 - 0.86 -

0.37 - 0.83 - 0.54 - 1.20 - 0.70 - 0.85 -

102.32 0.00 64.23 0.00 88.46 0.00 0.00 1.00 46.93 0.00 39.13 0.00

0.45 0.49 12.64 0.00 30.11 0.00 0.62 0.43 1.16 0.28 0.63 0.42

0.15 0.92 1.08 0.58 2.27 0.32 3.88 0.14 4.72 0.09 1.85 0.39

17.83 0.21 30.10 0.18 22.90 0.34 33.17 0.55 9.18 0.95 17.75 0.40

4.11 0.04 24.10 0.00 4.88 0.02 1.09 0.29 1.60 0.20 11.03 0.00

4.11 0.04 26.72 0.00 4.88 0.02 20.95 0.00 8.10 0.00 6.31 0.01

-3.11 0.02 -4.00 0.00 -3.41 0.01 -5.18 0.00 -2.62 0.27 -5.07 0.00

Note: a, b and c denote statistical significances at 1%, 5% and 10% levels respectively.  
is Breusch-Godfrey LM test for autocorrelation,  is the Jarque-Bera test for normality, 

 is Ramsey test for functional form misspecification,  for white heteroscedasticity, 
 is largest value of the Engle-Granger residual-based ADF test.  and  are long 

and short-run Wald tests. All these additional diagnostic test results signify that there is no 
autocorrelation, misspecification of the optimum models and heterogeneity. The series are 
normally distributed and cointegrated.
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The test results in Panel A support the evidence of long-run Partial Fisher effects 
between 1995M1-2008M9 since the estimates of 1, 5 and 10-years treasury bond 
rates are significantly positive and are either lower or higher than 1. Furthermore, 
10-years Treasury bond rates respond to the increases and decrease in inflation 
the most. In other words, the highest degree Fisher effect is detected on 10-years 
treasury bonds rates in the UK. Decreases in inflation affect the nominal inter-
est rates more than increases. The effects of increases and decreases in inflation 
on the nominal interest rates rise when the maturity gets longer. Additionally, 
increases and decreases in inflation have asymmetric effects on all interest rates 
since the estimates of πt

+
 and πt

− are same in sign but different in size. However, 
the same test results in Panel A for 2008M10-2018M1 do not support the evidence 
of Fisher effects for any interest rates since the estimates of 1, 5 and 10-years 
treasury bond rates are not significantly positive.

Nevertheless, the test results in Panel B support the new version of partial Fisher 
effects, as described in Section 1, in the short-run for different lags. While sig-
nificantly positive  supports this type of partiality for 10-years treasury bond 
rates between 1995M1-2008M9, significantly positive ,  ,  support 
the same types of partialities for 1, 5 and 10-years treasury bond rates between 
2008M10-2018M1. In other words, the introduced version of partiality is valid 
only in the short-run (only from ), not in the long-run. 

4. Concluding Remarks

This study approaches the Fisher effect from a different methodological perspec-
tive and thereby tries to describe and introduce a new version of the partial Fisher 
effect in this manner. To accomplish this, the nonlinear ARDL model recently 
introduced by Shin et al. (2004) is applied for the UK. This model and its decom-
posed variables allow us to re-examine the Fisher effect on a singular parametric 
manner. Hence, the model answers how increases and decreases in inflation rates 
in the UK separately affect 1-, 5-, and 10-year Treasury bond rates of this country 
in terms of the Fisher effect. The empirical findings indicate that long-run partial 
Fisher effects are valid for the UK only in the period of 1995M1-2008M9 and 
not for the period of 2008M10-2018M1. The positive relationship running from 
increases and decreases in inflation rates to the changes in interest rates are bro-
ken down after the 2008 global financial crisis. In the first period, interest rates 
are more sensitive to the decreases in inflation rates than increases (asymmetric 
effects). The higher degree partial Fisher effects are detected in longer maturity 
UK interest rates. The introduced version of partial Fisher effects is valid only 
in the short-run and only through increases in inflation on a singular paramet-
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ric manner. This means that while increases in inflation rates raise the nominal 
interest rates, decreases have no effect in the short-run. Additionally, this study 
shows the need for further empirical studies using new techniques in order to re-
examine the Fisher effect and understand the mechanism between interest rates 
and inflation in greater depth. This is a matter of great importance, especially for 
countries like the UK, adapting inflation targeting policy by using interest rates 
as an operational target.

Appendix

The data of monthly nominal interest rates were obtained from the database of 
the Bank of England (BOE, 2018). The monthly inflation rates are measured by 
the percentage changes in the CPI index. The data of CPI were obtained from 
IMF Data Planet.
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