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1. Introduction 

This paper provides new evidence on the stochastic properties (more specifically, mean 

reversion and persistence) of both nominal and real wages in the UK over a long time 

span, i.e. from 1715 to 2015, using fractional integration techniques. In a previous study 

based on a much longer sample (more precisely, from 1260 to 1994) Gil-Alana (2005) 

had focused exclusively on the long run and only in the case of real wages and found 

evidence of a unit root; Caporale and Gil-Alana (2006) had instead analysed the same 

data applying a 
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2.  Methodology 

For our purposes we use fractional integration methods that have the advantage of being 

more general and flexible than standard ones based on the unit root versus stationarity 

dichotomy that only allows for integer degrees of differentiation. 

The chosen specification, which also includes deterministic terms (namely a 

constant and a linear time trend), is the following: 

           (1) 

where y(t) is the observed time series; α an β are unknown coefficients on the constant 

and the linear time trend respectively; L is the lag operator, i.e. Lkx(t) = x(t-k), and x(t) is 

assumed to be integrated of order d, or I(d), where d is another parameter to be estimated 

from the data. Finally, u(t) is a I(0) or short-memory process which is assumed in turn to 

be a white noise and to exhibit (weak) autocorrelation. 

 The estimation is carried out using a Whittle function in the frequency domain as 

in the fractional integration tests of Robinson (1994), which are widely applied in the 

empirical literature. In addition, the Bai and Perron’s (2003) tests re used to detect any 

possible structural breaks. 

 

3. Data Description and Empirical Results 

The data examined are nominal and real wages in the UK at an annual frequency over the 

period from 1715 to 2015. They have been constructed by the Bank of England and are 

available from https://ourworldindata.org/grapher/nominal-wages-consumer-prices-and-

real-wages-in-the-uk-since-1750. Both series, whether in their raw or logged form, 

exhibit an increasing trend (see Figure 1 and 2).  

Figures 1 and 2 about here 
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Table 1 reports the estimates obtained when using the original data. It can be seen 

that in the case of nominal wages neither the intercept nor the time trend are statistically 

significant regardless of the assumption made about the disturbances; by contrast, the 

intercept is significant in the case of real wages. The estimates of d are higher than 1 in 

all cases (namely for both nominal and real wages and with both white noise and 

autocorrelated residuals), the I(1) hypothesis always being rejected in favour of d > 1. 

Tables 1 and 2 about here 

Table 2 reports the results for the log-transformed data. The estimates of d are 

now smaller compared to those based on the original data. More precisely, in the case of 

white noise disturbances (panel i) they are equal to 1.50 for nominal wages and 0.99 for 

real wages, and the I(1) hypothesis is rejected in favour of higher values of d for nominal 

wages but not for real ones. In addition, a significant positive time trend coefficient is 

found for the logged real wages. When allowing for autocorrelation (panel ii), the 

estimates of d are smaller (1.34 for nominal wages and 0.80 for real wages) and, as in the 

white noise case, the I(1) hypothesis is rejected for nominal wages but not for real ones. 

The time trend coefficient is now significant for both series and nominal wages have a 

higher slope coefficient. 

On the whole our findings suggest that nominal wages exhibit a higher degree of 

persistence than real ones, i.e. they are characterised by higher (lower) rigidity 

(flexibility) compared to the latter; this is a similar result to what is normally found for 

the US, where real wage flexibility and nominal wage rigidity are thought to reflect 

relatively long lags between inflation and wage 
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low degree of inertia in the determination of nominal wages – see, e.g., Coe, 1985 and 

Arpaia and Pickelmann, 2007



7 
 

hypothesis, the only exception being the first subsample for which the estimate of d is 

below 1 and thus mean reversion is found. 

Tables 3 and 4 about here 

 As for logged real wages, the trend is now found to be positive for the third (1889 

– 1935) and the fourth (1936 – 
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4. Conclusions 
 
This paper has analysed the stochastic properties of UK nominal and real wages over the 

period 1750-2015 using fractional integration techniques that are more general than 

standard approaches restricting the differencing parameter to be an integer. Endogenous 

break tests have also been carried out since different wage determination regimes have 

been in place over the time period considered. Nominal and real wage developments 

matter because they have implications for price stability and competitiveness at country 

level. The results generally suggest that nominal wages exhibit a higher degree of 

persistence, and thus adjust with relatively long lags to inflation shocks. Also, on the 

whole the subsample estimates imply an increase over time in the degree of persistence 

of both series. 

The fact that nominal wages exhibit a higher degree of persistence than real ones 

indicates that the UK labour market is more similar to the US one than those of the other 

European countries. In the latter set of economies real wage rigidity versus nominal wage 

flexibility is frequently found as a result of a relatively high degree of indexation of wages 

to prices. Persistence in real wages affects international competitiveness negatively since 

it implies that labour (and thus production) costs do not adjust quickly in response to 

shocks; in such cases appropriate labour market policies should be designed to increase 

flexibility and restore competitiveness. It would appear that the UK has generally had a 

competitive advantage given the higher degree of flexibility of its labour market. 
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Table 1: Estimated coefficients using the original data 

i)    No autocorrelation (white noise) errors 

 d 
(95% band) 

Intercept 
(t-value) 

Time trend 
(t-value) 
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Figure 1: Time series plots (original data) 
Nominal wages 

 
Real wages 
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Figure 2: Time series plots (logged data) 

Nominal wages 

 
Real wages 

 
 
 
 
 
 
 
 
 
 
Table 3: Bai and Perron’s (2003) results with multiple breaks 
Series N. of breaks Break dates 

Log of nominal wages 5 1792, 1835, 1879, 1924, 1969 

Log of real wages 4 1858, 1888,  1935, 1975 
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Table 4: Estimated coefficients using a model with structural breaks 

i)    Logged nominal wages 

 d 
(95% band) 

Intercept 
(t-value) 

Time trend 
(t-value) 

1750 – 1792 0.52 
(0.30,   0.83) 

-1.2713 
(-52.49) 

0.00523 
(4.83) 

1793 - 1835 1.26 
(1.06,   1.57) 

-1.0400 
(-30.91) --- 

1836 - 1879 1.50 
(1.08,   2.00) 

-0.6629 
(-33.76) --- 

1880 - 1924 1.82 
(1.47,   2.35) 

-0.3124 
(-7.34) --- 

1925 – 1969 1.30 
(1.14,   1.54) 

0.6982 
(16.77) 

0.03865 
(2.22) 

1970 – 2015 1.67 
(1.51,   2.13) 

2.7967 
(102.64) 

0.11105 
(3.88) 

i)    Logged real wages 

1750 – 1858 0.82 
(0.64,   1.16) 

3.7612 
(48.16) 

--- 

1859 – 1888 1.07 
(0.59,   2.09) 

3.9415 
(145.61) 

--- 

1889 – 1935 0.68 
(0.38,   1.02) 

4.2098 
(248.99) 

0.00692 
(7.36) 

1936 – 1975 0.96 
(0.81,   1.18) 

 

0.11105
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