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Table 1 – (Unrestricted) Markov Switching, fiscal rule scenario with two regimes, U.K. 

 c ρ
 

β2 β1 Infl σε  
( x 102 ) 

p q 

Regime 1 0.0000 

(0.0050) 

-0.0258* 
(0.0124) 

-0.0616 
(0.1196) 

0.7410*** 
(0.1339) 

0.0136 

(0.0395) 

0.0242 
(0.0041) 

0.9852 
(0.0856) 

 

Regime 2 0.0000 

(0.0050) 

0.0859*** 
(0.0098) 

-1.1396* 
(0.1065) 

-0.2779 
(0.1446) 

0.0136 

(0.0395) 

0.6567 
(0.0027) 

 0.9556 
(0.2400) 

R2 Logl BIC 

0.6395 445.30 -819.55 
Note: standard deviations in brackets. Logl – Loglikelihood. *, **, ***, indicates significance at a 10%, 5%, 
and 1% level. p and q are the transition probabilities. 

 

The effect of inflation on the budget balance would be positive when fiscal policy is 

being used for stabilisation purposes, or no effect if that is not a fiscal objective, as it 

appears to be the case in the UK (a result along the lines of Hughes Hallet, 2008). 

In addition, fiscal policy seems to be a-cyclical in regime 1, the so-called passive fiscal 

regime, while it is counter-cyclical in regime 2. Therefore, in times of increasing output 

gaps or economic booms, the automatic stabilizers allow, for instance, for higher revenues 

and lower social transfers, which would reduce the budget deficit, and vice versa for the 

times of busts.  

Both fiscal regimes are very persistent, as indicated by the values of the transition 

probabilities p and q showing, respectively, the probability that regime 1 will be followed 

by regime 1, and the probability that regime 2 will be followed by regime 2. 

 

Figure 2 – Fiscal regimes, U.K. 
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Figure 2 plots the smoothed probabilities of each fiscal regime. Therefore, we see that 

regime 1 predominates throughout the sample in the U.K., with the exceptions of two 

periods: 1993-1996 and after 2007, when fiscal policy tended to be more active.8 

According to Devries et al. (2011), in the period 1992-1996, and after the recession in the 

early 1990s,  the size of the fiscal consolidation that took place in the U.K. was not too big 

in terms of its magnitude, which would not contradict a more active fiscal behaviour in that 

period. Along the same lines, and using alternative measures for fiscal episodes, Afonso 

(2010) also reports the existence of fiscal expansions in the U.K. in the period 1992-1993, 

followed by episodes of fiscal contraction broadly in the period 1995-1999. In addition, 

one can also recall that the British pound exited the Exchange Rate Mechanism on 

September 1992.  

Regarding the switch towards a more passive fiscal policy around 1996, it is interesting 

to notice the move to an independent Bank of England in 1997, which may have deterred 

somehow more fiscal activism. The return to a less passive fiscal policy after 2007 cannot 

be disconnected from the impact of the 2008-2009 economic and financial crisis, notably 

in terms of public finances, with the sustained worsening of the primary budget deficit. 

 

Monetary rule 

We report in Table 3 and in Figure 4 the estimation results for the U.K. of the monetary 

reaction function (23).9 The results show in the first regime an above unity response of the 

interest rate to the inflation rate in most of the period under analysis, which would imply 

more active monetary developments. In this case, such results can be somewhat paralleled 

with the abovementioned passive fiscal regime. Interestingly, with the Bohn-like fiscal 

rule, around the 2008-2009 economic crisis the fiscal regime shifts from passive to active 

while the monetary regime changes from active to passive.10 Both regimes are particularly 

persistent as indicated by the transition probabilities. 

 

 

 

 

                                                           
8 In this case, if one uses the more ad hoc fiscal rule of Favero and Monacelli (2005), this regime shift is  
uncovered for the period 1990-1994. 
9 We also estimated the monetary rule using instead a measure of expected inflation derived from a trivariate 
(interest rate, inflation, and output gap) VAR with four lags but the ensuing MS results were rather similar. 
10 The entry (October 1990) and exit (September 1992) of the U.K. into and out of the Exchange Rate 
Mechanism (ERM), does not seem to have played a big role int this context. 
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Table 3.2 – (Unrestricted) Markov Switching Scenario, monetary rule, UK 

 c β γ σε  
( x 102 ) 

p q 

Regime 1 0.0000 

(0.0042) 

1.9604*** 
 (0.0964) 

-0.9348*** 
 (0.2152) 

0.0309 
(0.0055) 

0.9902 
(0.1071) 

 

Regime 2 0.0000 

(0.0042) 

0.7540*** 
 (0.0536) 

0.7873* 
 (0.4430) 

4.1162 
(0.0459) 

 0.9808 
(0.1407) 

R2 Logl BIC 

0.4172 363.01 -654.98 
 

 

 

Figure 4 – Monetary regimes, U.K. 

 
4.3.2. Germany  

Fiscal rule  

 We report in Table 4 the estimation results for the baseline fiscal rule (22), inspired in 

Bohn (1998, 2005), for the case of Germany, with a time span that covers the period 

1979:4-2010:3. Also in this case we have fixed across the two regimes the coefficients of 

the constant and of inflation. In addition, Figure 5 shows the probability for each of the two 

possible fiscal regimes in Germany. 

The main conclusion relates to the fact that fiscal policy has always been, to some 

degree, somewhat passive, in the sense that in the both identified regimes increases in the 

level of government indebtedness reduced the primary budget deficit. In other words, a 

Ricardian fiscal behaviour would be a fair characterisation of fiscal developments in 
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Germany. Eventually, and if we want to differentiate somewhat across regimes, we could 

see regime 1 as a passive fiscal regime and regime 2 as a marginally less passive fiscal 

regime. Both regimes are persistent with regime 2 being slightly more so than regime 1. 

 

 

Table 4 – (Unrestricted) Markov Switching scenario with two regimes, Germany 

 c ρ
 

β2 β1 Infl σε  
( x 102 ) 

p q 

Regime 1 0.0000 

(0.0018) 

-0.0338*** 
(0.0033) 

-0.4006*** 
(0.0388) 

0.4528*** 
(0.0233) 

0.4052*** 

(0.0238) 

0.0007 
(0.0001) 

0.9359 
(0.1255) 

 

Regime 2 0.0000 

(0.0018) 

-0.0222*** 
(0.0040) 

-0.8191*** 
(0.1282) 

0.1714*** 
(0.0826) 

0.4052*** 

(0.0238) 

1.0920 
(0.0025) 

 0.9456 
(0.1290) 

R2 Logl BIC 

0.6877 445.68 -824.00 

Note: standard deviations in brackets. Logl – Loglikelihood. *, **, ***, indicates significance at a 10%, 5%, 
and 1% level. p and q are the transition probabilities. 
 

Figure 5 – Fiscal regimes, Germany 

 

Such results seem to point to the existence of a higher degree of fiscal sustainability in 

this case, which is consistent with the empirical evidence in the literature that usually finds 

Germany as a case of less unsustainable public finances.11  

Moreover, and although fiscal policy is counter-cyclical in both regimes, the effect of 

the output gap has a higher absolute effect on the reduction of the primary budget deficit in 

                                                           
11 See, for instance, Afonso (2005), and Bajo-Rubio et al. (2009). 
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the second regime, the less passive one. Furthermore, this fiscal regime seems to pick up 

such periods as the one following the German reunification, after 1990-1991; the 2002-

2003 economic slowdown, prompting the Ecofin Council to declare an Excessive Deficit 

Procedure against Germany in January 2003 (notably following tax cuts that were 

implemented at the beginning of 2001);12 and finally the 2008-2009 financial and 

economic crisis with the worsening of German public finances, (also encompassing two 

economic stimulus packages, in November 2008 and in January 2009),  following a rather 

balanced budgetary position in 2007.13 

 

Monetary rule 

In terms of the monetary developments (Table 5 and Figure 6), both identified regimes 

uncover a positive reaction of the short-term interest rate to the inflation rate, exhibiting 

regime 2 a more active feature in this regard and a slightly inferior persistency. 

 
 
 

Table 5.2– (Unrestricted) Markov Switching Scenario, monetary rule, Germany 
 c β γ σε  

( x 102 ) 

p q 

Regime 1 0.0000 

(0.0022) 

1.7756*** 
 (0.0702) 

0.1598* 
 (0.0952) 

0.0094 
(0.0020) 

0.9720 
(0.1156) 

 

Regime 2 0.0000 

(0.0022) 

2.6313*** 
 (0.3921) 

-0.1966 
 (0.6039) 

2.2124 
(0.0102) 

 0.9444 
(0.1598) 

R2 Logl BIC 

0.6509 347.48 -627.59 
Note: standard deviations in brackets. Logl – Loglikelihood. *, **, ***, indicates significance at a 10%, 5%, 
and 1% level. p and q are the transition probabilities. 

 

 

 

 

 

 

 

 

                                                           
12 See Deutsche Bundesbank (2003) for more details. In addition the debt ratio also increased in that period, 
in spite of the proceeds in 2000 from the auction of UMTS (Universal mobile telecommunications system) 
licences (51 billion euro, 2.5% of GDP) used to repay government debt. 
13 We also tried to estimate a fiscal revenue rule, following Davig and Leeper (2007), but in this case, and 
although revenues do respond positively to government debt increases, it is not possible to distinguish two 
different fiscal regimes. 
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Figure 6 – Monetary regimes, Germany 

 

 Interestingly, a period where monetary developments appear to be more active, the 

period 1998-2001 (see regime 2 in Figure 6) seem to be matched with a fiscal regime that 

is also more passive (see regime 1 in Figure 5).  

 Moreover, also the period up to 1990, where a more passive fiscal regime was in place, 

encompasses broadly the 1984-1991 period when the monetary poly regime was more 

active, with a stronger upward response of short-term interest rates to rising inflation.14 

 

4.3.3. Italy  

Fiscal rule  

 We present in Table 6 and in Figure 7 the estimation results for the primary budget 

deficit fiscal rule (22) for the case of Italy, covering the period 1983:3-2010:4. As before, 

for the cases of the U.K. and of Germany, the estimated coefficients for the constant and 

for inflation are fixed between the two regimes.  

 For Italy, regime 1 is what we can label as a passive fiscal regime since the primary 

budget deficit is reduced after a previous increase in the debt ratio. Interestingly, in that 

regime there is a-cyclicality vis-à-vis the business cycle as proxied by the output gap. As in 

the case of Germany, also for Italy inflation puts upward pressure on the primary budget 

                                                           
14 More prescisely, the regime shift in 1985, is also uncovered  by Assenmacher-Wacher (2006), who uses 
nevertheless a teim smaple that ends in 1998:4. 
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deficit, again revealing that fiscal developments worsen with price rise. Regime 1 is 

slightly less persistent than regime 2, as indicated by the transition probabilities. 

 Regarding the uncovered fiscal regimes, Figure 7 shows that the passive fiscal regime 

is detected around the period 1990-2000, and afterwards a switch occurs. For instance, one 

can mention that fiscal consolidation efforts were undertaken in Italy starting broadly in 

1991, and more consistently in 1991-1995, and lasted until 1997-1998 (helped by rising 

primary budget balance ratios roughly up to 1997-1998).15 Such developments also need to 

be seen as being especially motivated by the need to decrease the budget deficit in order to 

meet in 1998 the budget deficit Maastricht criterion of 3% of GDP.16 

 

Table 6 – (Unrestricted) Markov Switching scenario with two regimes, Italy 

 c ρ β2 β1 Infl σε  
( x 102 ) 

p q 

Regime 1 0.0000 

(0.0260) 

-0.0683*** 
(0.0199) 

-0.2440 
(0.1949) 

0.1198*** 
(0.0357) 

1.1452*** 

(0.1321) 

0.0115 
(0.0026) 

0.9591 
(0.1446) 

 

Regime 2 0.0000 

(0.0260) 

-0.0348 
(0.0220) 

-1.1132* 
(0.1349) 

0.0838*** 
(0.0393) 

1.1452*** 

(0.1321) 

1.0107 
(0.0028) 

 0.9815 
(0.1393) 

R2 Logl BIC 

0.8827 320.22 -575.15 

Note: standard deviations in brackets. Logl – Loglikelihood. *, **, ***, indicates significance at a 10%, 5%, 
and 1% level. p and q are the transition probabilities. 

 

Figure 7 – Fiscal regimes, Italy  

 

                                                           
15 See notably Banca d’Italia (1998). 
16 One can also recall that 1997 saw the adoption of the Stability and Growth Pact, which specified and 
expanded the fiscal policy regulations for the European Union contained in the Maastricht Treaty of 1992. 
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 Although, after 2000, it seems that fiscal activism was more prominent, as depicted by 

the switch to regime 2, with decreasing primary balances and the debt ratio stabilizing at a 

high level, and rising up again in the end of the sample in the aftermath of the 2008-2009 

economic and financial crisis. In that period, fiscal consolidation periods delivered only 

mitigated fiscal relief (see notably Devries et al., 2011). 

  

Monetary rule 

Regarding the monetary reaction function for Italy (see Table 8 and Figure 9) the 

results show a strong positive response of the short-term interest rate to increases in 

inflation, which is true in both identified regimes. The magnitude of such response is 

higher in the second regime, which stops roughly around 1998, indicating that monetary 

conditions were then made less in face of the economic recovery at the time. 

Interestingly, a less active monetary regime, regime 1 in this case, which comes into 

place around 1999, is then accompanied by the implementation, essentially around 2000, 

of a more active behaviour in terms of fiscal developments (as can be seen from Figure 7 

and Figure 9). Transition probabilities show that both regimes are very persistent since the 

probability that regime 1 is followed by regime 1 0.9799 and the probability that regime 2 

is followed by regime 2 is 0.979. 

 

Table 8.2 – (Unrestricted) Markov Switching Scenario with two regimes, monetary rule, 
Italy 

 
 c β γ σε  

( x 102 ) 

p q 

Regime 1 0.0000 

(0.0032) 

1.5616 *** 
 (0.0653) 

0.3011** 
 (0.1257) 

0.0108 
(0.0036) 

0.9799 
(0.1705) 

 

Regime 2 0.0000 

(0.0032) 

2.1771*** 
 (0.0752) 

-0.4110 
 (0.3186) 

1.6283 
(0.0044) 

 0.9790 
(0.1365) 

R2 Logl BIC 

0.9080 298.32 -531.35 
Note: standard deviations in brackets. Logl – Loglikelihood. *, **, ***, indicates significance at a 10%, 5%, 
and 1% level. p and q are the transition probabilities. 
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Figure 9 – Monetary regimes, Italy 

 

5. Conclusion 

In this paper we estimated fiscal regime shifts for three major European Union 

countries (the U. K., Germany, and Italy), using a newly built quarterly data set. Moreover, 

we try to avoid the ad-hoc character of many existing fiscal rules, and use fiscal rules that 

stem from the possibility of fiscal sustainability (see Bohn, 1998, 2008), which are then 

estimated within a Markov switching framework. In addition, some insights are also 

recovered from the estimation of Taylor-type monetary policy rules for the three countries, 

in an attempt to cross-check the existence of fiscal activism periods coupled with either 

active or passive monetary policy developments.  

Our main results show the existence of fiscal regimes shifts, sometimes coupled with 

regime switches also regarding monetary developments. For instance, in the U.K., active 

and passive fiscal regimes are clearer cut, notably regarding the periods 1992-1996 and 

after 2007, when fiscal policy tended to be more active. In Germany fiscal regimes have 

been overall more passive, providing some confirmation and support of more sustainable 

fiscal developments in this country throughout the sample period (1979:4-2010:3). Finally, 

for the case of Italy, a more passive fiscal behaviour can only be uncovered in the run-up to 

the EMU, and broadly covering the period 1990-2000. In addition, a less active monetary 

regime, starting around 1999, is accompanied by the implementation, after 2000, of a more 

active behaviour in terms of fiscal developments. 
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Appendix – data sources 

 

United Kingdom 

Nominal GDP: IMF IFS (IFS.Q.112.9.9B.B$C.Z.F.$$$), rolling sum of 4 quarters to 

calculate annual GDP. 

GDP deflator: IMF IFS (IFS.Q.112.9.9B.BIR.Z.F.$$$). 

Interest rate: end of quarter Sterling interbank lending rate, 1 month, average; Bank of 

England, series IUQVNEA. 

Government debt: Since 2000 Quarterly Government Debt (Maastricht Debt) for General 

Government, Eurostat; older data from other sources, merged using growth values in 

overlapping periods (Public sector debt, National Statistics, series BKQK; Quarterly 

amounts outstanding of General Government sterling and all foreign currency 

consolidated gross debt total (in sterling millions), Bank of England, series 

DPQG004). 

Short-term interest rate: end of quarter Sterling interbank lending rate, 1 month, mean. 

BoE. IUQVNEA. 

Inflation rate: IMF IFS (IFS.Q.112.6.64.$$X.Z.F.$$$). 

 

Germany 

Nominal GDP: Federal Statistical Office, DeStatis, National Accounts, Gross Domestic 

Product since 1970, Quarterly and Annual Data. The time series before the German 

Unification was rescaled to the post-unification period using growth rates of quarterly 

data that overlap in 1991. The GDP deflator was calculated as the ratio of nominal 

and real GDP (available as index of 2000=100 only), rescalled to the post unification 

period using quarterly growth rates as well.  

Interest rate: Money market rates reported by Frankfurt banks, monthly average of 

overnight money. 

Government debt: Statistische Angaben: Umrechnungsart: Endstand, Euro, Millionen, 

Bundesbank. Series BQ1710, BQ1720, central, state and local government debt, total 

debt (excluding hospitals). 

Government spending, revenue, and interest payments: General government budgetary 

position total spending and revenue for Germany as a whole (excluding hospitals 

with commercial accounting practices, excluding supplementary pension funds for 

public sector employees). 
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Short-term interest rate: Money market rates reported by Frankfurt banks / One-month 

funds / Monthly average (Bundesbank, SU0104). 

Inflation rate: IMF IFS (IFS.Q.134.6.64.$D$.Z.F.$$$). 

 

Italy 

Nominal GDP: OECD (OEO.Q.ITA.GDP); GDP deflator: IMF IFS (OEO.Q.ITA.PGDP). 

Interest rate: money market rate, IMF IFS. 

Government debt: General Government debt, Banca d'Italia. 

Government spending, revenue, interest payments: Ministry of Finance, ISTAT. 

Short-term interest rate: money market rate, IMF IFS; OECD, OEO.Q.ITA.IRS. 

Inflation rate: IMF IFS (IFS.Q.136.6.64.$$$.Z.F.$$$). 
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