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2. Literature Review  
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Finally, a few papers have found that 
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(LM) test for serial correlation, the Wald test of regressor endogeneity and the Gregory-Hansen 

test for cointegration with regime shifts.  

 

3.2. The Threshold Vector Error Correction Model 

A natural extension of the linear model is a nonlinear Threshold VECM (TVECM) which 

includes two regimes identified through a threshold variable and takes the following form 

(Tsay, 1989): 
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where 7! is the threshold variable, 9 is the threshold value and the other variables are defined 

as before. The threshold value is estimated empirically as the one which minimises the residual 

sum of squares.  

 

In the empirical application below the threshold variable is calculated as the deviations from 

the Taylor rule adopted by the monetary authorities. Specifically, for each of the countries 

under examination we estimate the following three different types of rules by using the 

Generalised Methods of Moments (GMM) method: the classical Taylor rule, the extended 

Taylor rule, and a Taylor rule with interest rate smoothing. The classical one can be represented 

as follows: 

 

1! = < + =(>!"#3!*+ − 3?) + 9(>!"#@!*+) + *! (3) 
 

where 1! is the nominal interest rate set by the central bank, >!"#3!*+ is the 3-month ahead 

central bank’s expectation of the inflation rate, 3? is the target inflation rate,  >"#@!*
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The extended Taylor rule includes the real exchange rate as an additional regressor and can be 

specified as follows: 

 

1! = < + =(>!"#3!*+ − 3?) + 9(>!"#@!*+) + BC! + *! (4) 
 

where C! is the real effective exchange rate and all other variables are defined as before.  

 

Finally, t
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identified for each country as the difference between the policy rate and the target rate 
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4.3. The Linear Model 

Tables 3a and 3b report the estimation results for the linear VECM. Most of the short-run 
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Table 3a. Linear Vector Error Correction Model Results for Inflation Targeting Countries 
 GBPNZD CADAUD CADNZD CADSEK NZDSEK 
 ∆"! ∆#$! 
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Table 3b. Linear Vector Error Correction Model Results for Non-Targeting Countries 
 USDEUR USDCHF EURCHF 
 ∆"! ∆#$! ∆%̃! ∆"! ∆
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4.4. Taylor Rule Deviations 
Prior to the estimation of the threshold model, we need to obtain a measure of Taylor rule 

deviations. As already mentioned, the GMM method, which we use to estimate the Taylor 

rules, requires all variables to be stationary, wherefore we test the individual series for a unit 

root using the DF-GLS and KPSS tests. The results of these tests are reported in Table 5. As 

can be seen, the interest rate and real effective exchange rate series are integrated of order !(1), 
whilst the inflation rate series and the output gap series are integrated of order !(0) and !(2) 
respectively.  

 
Table 5. Unit Root Test Results for Individual Series Entering the Taylor Rule 
  Level series Differenced series 
  DF-GLS KPSS DF-GLS KPSS 

Interest Rates 

UK -2.193 2.64*** -4.678*** 0.0911 

Canada -2.092 1.0*** -6.613*** 0.0657 

Australia -0.880 4.9*** -4.820*** 0.0918 

New Zealand -2.049 2.94*** -5.188*** 0.0821 

Sweden -2.428 1.55*** -4.077*** 0.0928 

US -1.557 1.79*** -3.259*** 0.0971 

Euro Area -2.134 4.09*** -4.870*** 0.0858 

Switzerland -2.672 3.41*** -5.017*** 0.0338 

Inflation Rates 

UK -3.560*** 1.42*** -4.834*** 0.0558 
Canada -4.352*** 0.519*** -5.291*** 0.0091 
Australia -3.167** 1.65*** -4.630*** 0.0243 
New Zealand -3.919*** 1.59*** -8.055*** 0.0284 
Sweden -3.497*** 0.54*** -6.205*** 0.0204 
US -4.159*** 0.329*** -6.339*** 0.0201 
Euro Area -3.333** 0.865*** -5.426*** 0.0296 
Switzerland -3.396** 0.544*** -6.557*** 0.0251 

Output Gap 

UK -2.299 3.86*** -0.932 5.86*** 

Canada -1.805 2.65*** -0.906 4.89*** 

Australia -0.471 2.66*** -1.939 1.42*** 

New Zealand -1.295 3.99*** -2.351 3.07*** 

Sweden -1.316 3.58*** -1.734 2.66*** 

US -0.674 3.84*** -1.619 3.72*** 

Euro Area -0.618 6.08*** -2.679 2.07*** 

Switzerland -2.121 5.03*** -1.891 4.21*** 

Real Effective 
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Therefore the !(1) series are included in the GMM model in first differences and the !(2) series 

are included in second differences. The results of the GMM Taylor rule estimations for the 

individual countries are reported in Tables 6a and 6b.  

 

The optimal Taylor rule is selected by using the J-statistic of overidentifying restrictions. This 

turns out to be the extended Taylor rule in all cases except Switzerland, for which the classical 

Taylor rule is instead selected. Our findings are consistent with those of other studies, since the 

extended Taylor rule, which includes the real exchange rate, should provide a more accurate 

description of monetary policy than the classical rule in open-economy inflation targeting 

countries (Svensson, 2000). Next we calculate the Taylor rule deviations in a similar manner 

to Wilde (2012) and Nikolsko-Rzhevskyy et al. (2014), namely as the difference between the 

central bank interest rate and the target interest rate which is determined by the Taylor rule 

fundamentals.  

 
Table 6a. GMM Results for Individual Taylor Rules in Countries with Alternative Monetary Regimes 

  + , - . / 

United States 

Classical 
9.349*** 1.087*** -6.027***   
(1.516) (0.148) (0.814)   
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Table 6b. GMM Results for Individual Taylor Rules in Inflation Targeting Countries 
  + , - . / 

United 
Kingdom 

Classical 
30.92*** 0.471*** -1.725***   
(1.393) (0.0746) (0.769)   

Extended 
4nPPrp , Ph4Pe m n e8sP .p 8sP .p 8sP .p 8sP .p 8sP; q S,o o,h rr ,. dolv,s v lSp ,5 rPE 5 re f,5
jrr ,P ; v dhd pS5 re m n m
ePPrp , Pf c-a Pj AP ; q vl5S v v vl5S ,p r5,lh5
jm 7P %vlvv q S,o o,h rr p dppl,.oS Sod
733ePPrp , Pf W c4nPPrp , Ph4Pe m n e8sP .p 8sP .p 8sP .p 8sP r5,lh5  q S,o o,h rr ,. dolv,s v lSp ,5 rPrp ,re  c a Pj re f ; q 5,5 o,h rd ,.
re m n e8s, js v v v sj q vl5S v v vl5S ,, r5,lh5  q S,o o,h rr p ,r,SlhS. Sod Pm
ePPrp , Pf c-a Pj AP ; q vl5S v v vl5S ,p r5,lh5
jm 7P %vlv q S,o o,h rr p ,r5lolS. Sod
00 ePPrp , Pf W c4nPPrp , Ph4Pe m n e8sP .p 8sP .p 8sP .p 8sP r5,lh5  q S,o o,h rr ,. dolv,s v lSp ,5 rPrp ,re fc a Pj AP ; v dhd pS5 re m n m
ePPrp , Pf c-a Pj AP ; q vl5S v v vl5S ,p r5,lh5
jm o5hlvl5S q S,o o,h rr p dppl,.oS Sod
11 ePPrp , Pf W c4nPPrp , Ph4Pe m n e8sP .p 8sP .p 8sP .p 8sPpjs o5hS q S,o o,h rr ,. dolv,s v lSp ,5 rPrp ,re  c a Pj AP ; ; q Sp. o,h dd ,. re m n e8s, js v v v sj q vl5S v v vl5S ,p r5,lh5
 q S,o o,h rr p dpolv,s v lSp ,5 rPrp , Pf c a Pj AP ; ; q v v dhd pS5 re
m n eNs, gs 7P o5 vlSp v sj ,S5l.5 oSSl7P o5js lSp re f ,S5lp odolvS7P o5 vlSp v sj ,S5l.5 o.5lv7P o5jvlSp
re f 5,5lrS o.5lv7P o5 vlSp v se f Sp5S odolv7P o5jvlSp re fre f .5 o.5lv7P o5 vlSp v sre f .5 o.dolv7P o5 vlSp re fe f Spp oSSld7P o5 vlSp v sre f .lS o.5lv7P o5jvlSp
re f S,rlpp o.5lvp7P o5 vlSp v se f SppS oSSld7P o5 vlSp re fre f .5 o.5lvpr5,v v v sj,,lSp 
o5lS.5 o.5lvr5,v v v sj,,lSpe f Sp5S o oSdr5,v v v sj,,lSpre f .5 o.oSdr5,v v v sj,,lSpre f .p oSSldr5,v v v sj,,lSpe f SppS o.5lvr5,v v v sj,,lSpre f .5lrS o.5lvp  c a Pj AP ; ; q 5,5 ovo r
pS5 re m n e8s, js v v v sj q vl5S v v vl5S ,p r5,lh5 jm 7P %vlvv.5 Pj .p v v .p ,r5lordo S5.
Pm ePPdo S5.f W c(do S5..a %, c7a 5 c6a 5 c9a 5 c)a J PE AP ; q vl5S v v vl5S ,p r5,lh5
.5 Pj .p v v .p .o.l55ph d5o Pm ePPrp lvp  c a Pj AP ; ; q 5or o,h rh ,. re
m n e8s, js v v v sj q vl5S v v vl5S ,p r5,lh5 jm 7P %vlvv.5 Pj .p v v .p pppl.r5S S5.
Pm ePP5S S5.0a 5 c0a 5 c5S S5..a %, c7a 5 c6a 5 c9a 5 c)a J PE AP ; q vl5S v v vl5S ,p r5,lh5
.5 Pj .p v v .p .o.l55ph d5o Pm ePPrp lvp vc a Pj AP ; ; q .Sd o,h o5 ,. re
m n e8s, js v v v sj q vl5S v v vl5S ,p r5,lh5 jm 7P %vlvv.5 Pj .p v v .p pppl.r5S S5.
Pm ePPa ,za do S5.do S5..769)
-
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Table 7. Nonlinearity Test and Model Selection 
 Threshold variable Lag sup-Wald Test Bai-Perron Threshold Test 
GBPCAD 
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perceived as an indication of a permanent shift in monetary policy (Neuenkirch and Tillmann, 

2014; Kahn, 2010), which lowers the adjustment speed to PPP and UIP.  

#
#

Table 8. Differences in Adjustment Speed Between Regimes 
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Table 9. Diagnostic Tests for the Nonlinear Model 
 Threshold variable Breusch-Godfrey Test for 
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