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ARTÍCULO

SACRIFICE RATE AND LABOUR 
PRECARIOUSNESS IN MEXICO, 2005Q1-2019Q4

Eduardo Loría 
Raúl Tirado

Loría, E., & Tirado, R. (2022). Sacrifice rate and labour precariousness in 
Mexico, 2005Q1-2019Q4. Cuadernos de Economía, 41(87), 427-456.

Since 2005 the Mexican economy has registered four disinflationary episodes. We 
estimate six Phillips curves (OLS and ARDL), to evaluate the sacrifice rate in the 
GDP, in the unemployment rate, and in the Rate of Critical Labour Conditions 
(RCLC). Our contribution is that, by including labour precariousness in the New 
Keynesian Phillips Curve, augmented with the RCLC, inflation is more accurately 
modelled. We determine that labour precariousness has been the main disinfla-
tionary adjustment variable and we found that there are cointegrating relation-
ships indicating that a one-point reduction in inflation increases the RCLC by 3.65 
points in the long run.

mailto:eduardol@unam.mx
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428 Cuadernos de Economía, 41(87), julio-diciembre 2022

Keywords: New Keynesian Phillips Curve; labour precariousness; unemploy-
ment; disinflation; cointegration; ARDL;  sacrifice rate.
JEL: E31, E63, J81, C22, C52.

Loría, E., & Tirado, R. (2022). Tasa de sacrificio y precariedad laboral en 
México, 2005T1-2019T4. Cuadernos de Economía, 41(87), 427-456.

Desde 2005 la economía mexicana ha presentado cuatro episodios desinflaciona-
rios. Estimamos seis Curvas de Phillips para evaluar la tasa de sacrificio en el PIB, 
la tasa de desempleo y la tasa de condiciones críticas de ocupación (TCCO). Nues-
tra contribución es que al incluir la precariedad laboral en la Curva de Phillips, se 
modela la inflación con mayor precisión y que la precariedad laboral ha sido la 
principal variable de ajuste desinflacionario, encontramos relaciones de cointegra-
ción indicando que una reducción de un punto en la inflación incrementa en 3,65 
puntos la TCCO en el largo plazo.

Palabras clave: Curva de Phillips Neokeynesiana; precariedad laboral; desem-
pleo; desinflación; cointegración; ARDL; tasa de sacrificio. 
JEL: E31, E63, J81, C22, C52.
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Inequalities in income, health and education, (perhaps) will continue to 
increase 
until they become unpredictable and politically intolerable (...) 
and will thus fuel individual opportunism.
Each person’s wish will be to progress alone; 
individualism will legitimise and strengthen inequalities.
Jaques Attali (1999)

INTRODUCTION
In 1958, Alban Phillips established a seemingly stable and negative relation 
between nominal wage inflation and the unemployment rate for the case of the 
United Kingdom (1861-1957). Subsequently, Samuelson and Solow (1960) tested 
it for the U.S. (1934-1954) and since then –with multiple changes– it has become 
widespread and has been incorporated into the Keynesian theory. Henceforth it 
would be known as the Phillips Curve (PC). Since then, it has become a powerful 
theoretical instrument used to explain price formation and define economic policy. 
However, since Friedman (1968, 1977) and Phelps (1968) incorporated the adap-
tive expectations hypothesis, its comprehension has evolved drastically, and pres-
ently it remains a central piece in modern macroeconomic debate.

Since the 1980s, the macroeconomic consensus, which has derived from the 
rational expectations revolution, has been progressively establishing itself in 
the New Classical Approach (NCA) and, successively, within the New Keynes-
ian Approach (NKA).1 Both schools of thought consider inflation stability to be 
essential for the sound functioning of the macroeconomic system. Specifically, 
the NKA –the integrated version of Carlin and Soskice (2015)– acknowledges the 
existence of an Accelerationist Phillips Curve (APC), along which the economy 
moves around its medium-run full equilibrium.

During the Great Moderation (Stock & Watson, 2002), in the developed countries, 
the focus of monetary policy turned to establishing monetary rules and constrained 
discretion, along with fiscal rules that would maintain macroeconomic fundamen-
tals aligned and, as a result of its “economic success”, inflation stopped being a 
recurring issue in the developed economies (Blanchard, 2008), but remained so in 
the emerging world. In economies, such as the case of Mexico, said processes have 
not vanished, and have always been a topic of broad discussion and controversy in 
the implementation of monetary policy.

As a result of the 2009 Great Recession, the developed world focused its inter-
est and its theoretical and economic policy concerns on deflation, but in countries 
such as Mexico –on the contrary– inflationary spikes were observed, reason why 

1 Ball et al. (1988) –among many others– initially contributed to the New Keynesian theoretical 
framework to explain the trade-off between inflation and output in a different manner. More re-
cently, there were more contributions from Blanchard (2008), Blanchard et al. (2010) and Carlin 
and Soskice (2015) within a solid framework.
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the problem of inflation and the trade-off with labour variables have remained fun-
damental both for the authorities and for the academy.

For the U.S., Romer and Romer (1989) showed that reducing inflation inevita-
bly leads to recession and unemployment. Shortly after, Ball (1993) suggested 
the sacrifice rate, which measures the unemployment gap and the output gap that 
should be generated by stabilising monetary policy in order to decrease inflation 
and return the economy to its long-term path. The sacrifice rate is a quotient, in 
which the numerator represents the observed unemployment and output devia-
tions with respect to their natural or potential levels, and the denominator repre-
sents the change in inflation of the final period with respect to the initial one. This 
allows to algebraically measure the change in the gaps with respect to a one-point 
change in inflation.

For the case of Mexico, considering a brief analysis of the last five decades, we 
can see that, following a short period of stability and growth (1958-1970), it has 
been characterised by systematic processes of instability and the corresponding 
macroeconomic adjustments. Since the early 1970s, when macroeconomic fun-
damentals began to misalign, Mexico has had an important inflationary tradition. 
Between 1973 and 1999, the economy went through frequent stagflation processes 
in which it on average exhibited double-digit inflation rates, except for 1986 and 
1987, in which these spiked to 130%, on average, and with the exception of 1993 
and 1994 as well, when these marked 7-8%. Only after adopting the Inflation Tar-
geting Regime (ITR) in 2001 (Ramos-Francia & Torres, 2005), did the Mexican 
economy register systematic one-digit inflation, although on many occasions it 
was above the central bank target.

The last important inflation hike was observed in the second half of the 1990s. First, 
in 1995, in the wake of the greatest economic and financial crisis since the 1930s 
Great Depression, inflation attained 52%, and shortly afterwards (in 1998), as a 
result of the crisis in Asia and South America, other important inflation outbreaks 
were registered. Nonetheless, from then on inflation has decreased progressively 
until, as a result of both the macroeconomic congruence and the Banco de México’s 
autonomy, the country started registering annual inflation rates around 3%.2

Since 2001, subsequent to the implementation of the ITR, inflation has been low 
and stable. However, we have identified that since 1998 there have been six impor-
tant disinflation episodes, which have been associated to negative output and 
unemployment gaps,3 which are consistent with conventional theory, Romer and 
Romer (1989) and Ball (1993).

2 Between 2000 and 2019, average inflation was 4.55% with a standard deviation of 1.55 in contrast 
with the period 1970-1999, which had figures of 36.11% and 35.83%, respectively.

3 We define the unemployment gap as the difference between the observed unemployment rate and 
the natural unemployment rate ( ), and the output gap as the percentage difference of the 
observed output with respect to its potential: ( ), by doing this we assume that a long-run 
equilibrium condition exists. 
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Nevertheless, at least since 2005,4 precariousness5 and informality in the labour 
market –which since then and up to 2019Q4 have affected, on average, over 12% 
and 56% of the employed population, respectively– are the variables that mainly 
absorbed the costs of disinflation policies and which have, thereby, become a major 
problem of the Mexican economy, a bigger problem than the unemployment rate.6 

This article demonstrates that, in accord with modern conventional theory (NKA), 
the Banco de México has managed to dissipate inflation episodes by generating 
slack in labour markets and in economic activity, and the main adjustment varia-
ble has largely been the RCLC,7 thus increasing precariousness –more than unem-
ployment–, which has importantly affected the quality of life of a large share of the 
population, therefore, strongly affecting social fabric and cohesion.

In order to prove this, we estimated 6 models of the New Keynesian Phillips Curve 
(NKPC), (four with OLS and two with ARDL)8 for 2005Q1-2019Q4, the only 
period for which integrated and consistent official series are available. Likewise, 
we made an in-sample forecast in order to choose the model that best explains the 
monetary policy impact on labour market variables in Mexico. 

We found short and long-term robust statistical relations between slack in economic 
activity (as measured by output gaps, unemployment gaps and labour precarious-
ness) and corrective monetary policy, contrary to what could appear to be intuitive, the 
Labour Informality Rate (LIR) does not cointegrate with the disinflationary adjustment.

The paper is divided as follows. Following the introduction, we review the theo-
retical issues and literature regarding the sacrifice rate concept. In the next section, 
we analyse stylised facts concerning the variables of interest, and after we pres-
ent econometric issues, along with the estimates that substantiate our hypothesis. 
Finally, we conclude and make some final remarks and further comments.

THEORETICAL ISSUES AND 
LITERATURE REVIEW
Consistent with the NKA –that we here identify with Ball et al. (1988), Galí and 
Gertler (1999), Mankiw (2001), Blanchard (2008), lanchard et al. (2010), and 

4 The official data of the Mexican labour market starts in 2005Q1.
5 Measured by two main variables: a) the RCLC and b) the relation of employed population that 

receives up to one minimum wage with respect to the employed population that receives up to five 
minimum wages (RW). 

6 Unlike what might be considered and compared to other economies at the same development 
level, and especially unlike the OECD, Mexico has not registered high unemployment rates, but 
it did observe high labour precariousness levels, as shown later.

7 It refers to the share of employed population that works fewer than 35 hours a week for market reasons, 
that works more than 35 hours a week and receives a monthly income below the minimum wage, or 
that works more than 48 hours a week and earns less than two minimum wages, INEGI (2020b).

8 This last estimation technique addresses the problem that arises from having different variables of 
integration order.
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principally Carlin and Soskice (2015)– in the event of an inflationary shock, the 
central bank adjusts (raises) the interest rate, which lowers aggregate demand and, 
consequently, modifies businesses’ supply function with the consequent effect of 
reducing labour demand and labour costs, which we here define as the relation 
between average productivity and average real wages in manufacturing. Thus, in 
this theoretical and economic policy approach, the cost of inflation stabilisation 
falls finally and inevitably on producers, who react by adjusting their labour costs 
in two ways: by reducing the workforce (by decreasing working hours and/or the 
number of personnel) and/or lowering wages, including nominal wages.9

In the first case, the adjustment impact is mainly reflected in a higher unemploy-
ment rate. In the second case, with higher labour precariousness choices will 
depend on the degree of labour flexibility.

Romer and Romer (1989) clearly documented that those disinflationary pro-
cesses in the U.S. (1920-1987) were always caused by a tight monetary policy that 
affected unemployment, albeit only temporarily.

This argument was strengthened shortly afterwards by Ball (1993), who related 
this effect for a broad range of developed and emerging economies. He men-
tions that recessions in the U.S. between 1961 and 1988 mainly derived from 
a (tight) disinflationary monetary policy and he argues regarding the effective-
ness and the consequences of the aggressive nature of the policy with reference 
to what is best for a central bank: either to reduce inflation gradually (gradual-
ist monetary policy) or do it abruptly (Cold Turkey). He found that in terms of 
social welfare it is better to distribute losses throughout more periods, using the 
first approach. What remains unclear in this methodology is which one works 
better in the medium term.

Mankiw (2001) mentions that the inflation-unemployment trade-off is undeniable, 
at least in the short run, but it is necessary for a price formation theory. He ques-
tions the validity of the NKPC since it relies heavily on backward-looking expec-
tations. Despite the backward-looking expectations assumption that could restrict 
the microeconomic foundation of the PC, Galí et al. (2001) prove that for the Euro 
area a backward-looking Phillips curve is efficient in order to understand inflation 
dynamics. Loría et al. (2020) applied it for México.

Carlin and Soskice (2015, pp. 476) contribute to this discussion stating that pol-
icy makers should opt for the most efficient policy, that is, the one that succeeds 
in minimising economic losses, and they do so by measuring the sacrifice rate 
derived from the NKPC. They mention that it is necessary to observe the type 
of relationship between inflation and unemployment in order to determine which 
strategy is more efficient and they conclude that, if the NKPC is linear, in the 

9 These combinations fall in the definition of labour precariousness that we use here and are 
reflected in both the RCLC and RW concepts.
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medium term, the same deviations result in unemployment and in output using 
either (gradualist or shock) strategy.

Different articles analyse inflation determinants and their impacts on the economy. 
Andersen and Wascher (1999) study the evolution of the sacrifice rate in developed 
economies in a context of low inflation. Gonçalves and Carvalho (2008) show that 
countries that adopted the ITR had to sacrifice 4% less output in order to reduce 
inflation by 1% as compared to countries with other monetary policy frameworks. 
More recently, Borio and Gambacorta (2017) analyse the case of developed coun-
tries, showing that monetary policy loses its effectiveness insofar as the nominal 
interest rates approach zero. For the U.S., Cecchetti and Rich (2001) find that the 
cost of reducing inflation by 1% is between 1 and 10% of real production in annual 
terms, and Fuhrer (1994) presents a similar result, where it is necessary to sacri-
fice between 0.56 and 6 points of the GDP. Both show that this indicator is appro-
priate to assess the monetary policy impact.

For the case of Mexico (2002-2019), Loría et al. (2020) estimated an NKPC in 
order to calculate the sacrifice rate in terms of the unemployment rate and —as 
with Romer and Romer (1989)— they did not find permanent effects on that var-
iable caused by stabilising monetary policy. Therefore, they concluded that, since 
the adoption of ITR in 2001 (Ramos-Francia and Torres, 2005), monetary policy 
has been efficient in making unemployment rates and inflation rates stationary, and 
they did not find robust empirical evidence, which would relate stabilising mone-
tary policy to structural changes in the GDP and in the unemployment rate.

In general, we can say that, as a consequence of the macroeconomic success of 
the Great Moderation (1985-2008), most developed economies lost interest in the 
sacrifice rate hypothesis. 

Although the worldwide consolidated NKA textbook by Carlin and Soskice (2015) 
recognises the importance of the sacrifice rate, it clearly defines the main concern 
of the developed world regarding the Zero Lower Bound problem that threatened 
them between 2009 and 2012, and once again during the corona crisis.

However, in emerging economies, such as in the case of Mexico, the key macroe-
conomic problem continues to be that of recessions and depressions accompanied 
by inflation processes, reason for which we sustain that, for this type of countries, 
the sacrifice rate hypothesis and its proper management by the authorities is still 
extremely relevant.

Mexico has implemented changes in its monetary policy since 1995, in order to slowly 
approach the inflation targeting scheme (Turrent, 2007). First, it left behind the fixed 
exchange rate regime, to move to a floating one, granting broader margin for the cen-
tral bank to act. This generated a series of depreciations of the domestic currency, 
causing agents to doubt that the Central Bank would be able to meet the goal of con-
trolling inflation. To achieve its objective, the Banco de México created various poli-
cies throughout the period, such as el corto which consisted of withdrawing liquidity 
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from the money market by controlling the money balances of commercial banks. It 
was not until 2008 that the Central Bank finally adopted the interest rate as its main 
instrument (Ramos-Francia & Torres, 2005). For example, for 1996-1998, the mon-
etary base growth targets were published for the first time in the National Official 
Gazette (Diario Oficial de la Federación), to give certainty to the market and to anchor 
inflation expectations. However, this instrument was not effective.

In 2000, the first step was taken to formalise the inflation targeting scheme, since it 
was expressly announced that the Banco de México was committed to achieving a 
3% inflation target in the long run. Since then, the Mexican economy has enjoyed 
single-digit inflation rates.

Ramos-Francia and Torres (2008) set forth three reasons the study of inflation using 
the PC in Mexico is relevant. First of all, the inflation evolution is different from that 
observed in the developed countries, as it shifted from three-digit levels in the 1980s 
to one-digit levels starting from 2000. The second reason is that, by using it, it is pos-
sible to analyse the role of expectations (adaptive or rational) in the inflation dynam-
ics. Finally, this curve facilitates the study of disinflationary processes.

More recently, Ashley and Verbrugge (2020) attest that for the U.S. the PC has not 
weakened and that the coefficients of the model are stable and offer accurate con-
ditional recursive forecasts.

In this regard, this article focuses on assessing the sacrifice rate of the Mexican 
economy since 2005 as a consequence of said disinflationary processes, but the 
difference is now in evaluating said costs not only in terms of the unemployment 
rate, but also – and this is our main contribution– in terms of the strong increase in 
precariousness in the Mexican labour market for 2005Q1-2019Q4.

STYLISED FACTS
Following a long recession in the 1980s, unemployment in Mexico increased, but 
not as much as in other (Latin American and OECD) countries, given that a num-
ber of compensatory mechanisms operated, such as migration abroad –particularly 
to the U.S. – and informality, see Figure 1.10 Despite a long period of slow growth 
recorded by the Mexican economy since 1982, the unemployment rate never 
exceeded 6%, even considering the years in which depressions were observed, 
such as 1983 (-6.8%), 1995 (-6.3%) and 2009 (-5.5%).11

A second analysis (Figure 2) for a shorter period and with quarterly series 
(2005Q1-2019Q4) would suggest that since 2009 inflationary reduction has 
mainly decreased with the rapid increase in the RCLC and RW.

10 Given the lack of official data on the Mexican labour market prior to 2005Q1, it is impossible 
to empirically prove this assertion regarding informality, but it is possible to do so for the 
unemployment rate since 1980.

11 Figures in brackets denote annual growth rates of the GDP. 
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Figure 1.
Unemployment rate in various countries, 1980-2019
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Source: Author’s own calculations based on IMF (2020).

Figure 2.  
México: RW, Labour Precariousness, Informality and Inflation,
2005Q1-2019Q4. Normalised Data*
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* To be visually comparable, the data were normalised by the following statistical proce-
dure , where X is the arithmetic mean and  is the standard deviation.

Source: INEGI (2020).
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This figure is highly relevant, given that it shows important structural changes in 
the Mexican labour market. With the onset of the 2009 Great Recession, the LIR 
and the RCLC started to grow notably. 

Everything seems to indicate that the 2012 labour reform12 contributed to gener-
ating permanent changes in at least three senses: a) formal employment13 grew in 
a manner unseen since public records began, given that, while in the period 1993-
2012 the average growth rate of formal employment was 2.55%, after that reform 
(and until 2018) it grew by 3.64%. But the most paradoxical aspect is that in the 
first period, the GDP increased by 2.29%, and in the second by 2.17%, which 
yields elasticities of 1.11 and 1.67, respectively; b) at the same time, the LIR fell 
abruptly reaching its lowest historical levels, and c) precariousness (RW and the 
RCLC) grew exponentially. 

Therefore, it seems clear that the disinflationary adjustment mechanism was reduc-
ing labour costs –by increasing labour precarity– and not reducing occupation or 
increasing unemployment and informality.14

When there is either an economic contraction or growth slows down, firms nego-
tiate different labour conditions with workers, in order to reduce Unit Labour 
Costs (ULC). Consequently, two things can happen: a) firing employees and/
or b) cutting wages and also reducing (or even increasing) working hours. It is 
plausible to assume that these negative macroeconomic conditions force workers 
to make their working conditions more flexible (precarious).15 We found statisti-
cal (negative) significance between economic growth and the RCLC (r = -0.49, 
t= -4.11), and Granger causality (up to 4 lags) running from economic growth to 
the former, and not inversely.16 Figure 3 shows that since 1998, but more clearly 
since 2012, potential GDP growth has been declining, reason why corporate 
sales and incomes are likely to decrease too. Therefore, the above mechanism 
tends to apply.

When analysing the quarterly ULC of Mexican manufacturing (MULC), a strong 
downturn in trend can be noted between 2001 and 2016, which can reflect the 
above-described firms’ adjustment mechanism, and the surprising increase from 
that year onwards can be accounted for by wage increases decreed by the federal 
government, see Figure 4.17

12  Loría and Salas (2019) evaluate it.
13  Measured with the number of IMSS-insured workers.
14 As a matter of fact, since the implementation of the Labour Reform in 2012, this variable has been 

decreasing. It reduced from 59.9% in 2012Q1 to 56.14% in 2019Q4.
15  For the case of Italy, Coibion et al. (2020) found that when inflation expectation rises, businesses 

tend to cut down on their workforce (mainly, temporary) and increase their prices. 
16  Ho: GDP growth does not Granger Cause RCLC = (F = 5.17, Prob = 0.0018); RCLC = (F = 2.05, Prob = 

0.10). Therefore, we can clearly reject the null for the first relation, and we cannot reject the second one.
17  Between 2017 and 2019, minimum nominal wages of the economy as a whole grew by 4.2, 9.6 

and 16.2%, respectively, in a context of a severe contraction of economic growth. 
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Figure 3. 
GDP growth rate (observed and potential*),
1980-2019. Normalised Data
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Figure 4.
Manufacturing sector unit labour costs and unemployment rate,
1998Q2-2019Q4. Normalised Data
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Thus, the increase in MULC, in the unemployment rate, and in labour precarious-
ness can be explaining the decreasing trend in aggregate demand, particularly of 
private consumption,18 reason why an additional important long-term recessionary 
effect could be generated.

There is an extensive discussion regarding the effects of monetary policy on the 
real sector of the economy. Moreno-Brid and Ros (2009) mention that by concen-
trating only on price stability the Central Bank has diminished investment rates in 
physical capital, thus, reducing gross capital formation and long-run growth. Per-
rotini (2007) and Huerta (2006) claim that there are effects of monetary policy on 
economic growth that ultimately are reflected in the labour market. Loría et al. 
(2019) and Loría (2020) agree with the previous arguments, however they con-
clude that according to robust econometric tests of structural change the monetary 
policy has not had any permanent effects on potential output or on the labour mar-
ket for 2002Q1-2018Q2. 

In addition, because the Banco de México adopted its ITR, it sets the interest rate 
and since it has no management on the monetary aggregates, changes in the inter-
est rate modify the money market equilibrium and loanable funds market, affect-
ing output and labour markets. Our results implicitly demonstrate that workers’ 
wages are affected during disinflationary periods, due to considerable increases 
in the RCLC.

However, we believe that the monetary policy has been efficient in reducing infla-
tion, not in recovering wages, because that is beyond its responsibility. According 
to theory, the distortions generated in the labour market cannot be corrected by the 
Central Bank. Institutional (supply side) policies are necessary for this purpose.

On the other side, for 2005Q1-2019Q4 there is strong statistical evidence that 
monetary policy has not been destabilising because when ∆π = 0, it has been guar-
anteed that . This means that when the Central Bank maintains stable 
inflation (at its target level), unemployment and output are at their natural levels, 
as can be seen in Figure 5. Nevertheless, labour precariousness is a consequence 
of the new adjustment mechanisms in which firms have benefited from the flex-
ibilisation of the labour market, where the Central Bank has no acting capacity. 

Given the characteristics and concerns expressed in this article, we evaluate the 
sacrifice rate in the labour market in terms of gaps in unemployment and the 
RCLC, and not only in the output gap. To that end, it is necessary to first present 
selection and identification criteria for disinflationary episodes and the methodol-
ogy for their estimation. 

For our purposes, there is a disinflationary episode during which the inflation trend 
falls substantially; that is, when it starts at a local maximum and ends at a local 
minimum. More precisely, and following Ball (1993), a disinflationary episode 
occurs when the inflation trend is negative for over four consecutive quarters and 

18  This variable, on average, grew 3.27% (2000-2008), as compared to 2.33% between 2010 and 2019.
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when inflation decreases by over 2%. This definition ensures its correct identifi-
cation because the episode does not conclude with a small rebound in inflation, 
and, in addition, it is associated with episodes prompted by disinflationary mone-
tary policy, which distinguishes them from small fluctuations caused by short-term 
shocks unrelated to the labour market. 

Figure 5.
Scatter plot with a linear fit, 2005Q1-2019Q4.
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Source: Author’s own calculations based on INEGI (2020).

We detect six distinct disinflationary episodes between 1998Q4 and 2019Q4, as 
shown on Table 1. All of them share regularities, except for episodes 1 and 4, which 
correspond to unique circumstances. The first one is extraordinary, since it corre-
sponds to a correction of an important inflation outbreak, during which two-digit 
figures were observed, and which is associated to relevant nominal exchange rate 
depreciations (16%), which are accounted for by economic and financial crises 
in Asia and in South America.19 On the other hand, the specific nature of episode 
4 corresponds to the 2009 Great Recession that also caused important nominal 
depreciations (21.1%), combined with a strong decrease in economic activity.

To characterise each one of these disinflationary episodes in terms of our hypoth-
eses, we present their main features:

19  The analysis starts in 1998, and this first episode is totally atypical in that it refers to a very high 
inflationary process, prior to the adoption of the ITR. On the other hand, even when this approach 
had not been adopted, it appears to have been the most successful episode of the disinflationary 
policy, insofar as it is the one that reports –after episode 5– the highest efficiency of the policy, 
evaluated by column 10.
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1. All episodes, except for the first one, are characterised by having variations 
in inflation between -1.72 and -3.65 percentage points (column 7). 

2. Column 10 shows the monetary policy efficiency insofar as it reports the 
inflation decrease generated by the increase in the real interest rate. In 
that sense, in all cases the stabilising monetary policy has been efficient, 
despite relatively low inflation levels,20 particularly in episode 5 and, mod-
erately, in episode 6. In all cases, a correct sign is registered, except for epi-
sode 4, which refers to the Great Recession. 

3. It is observed that efficiency was diminishing clearly and progressively over 
the first three episodes; which could be explained by the hybrid policy used 
by the Banco de México at that time. In its 2008 Report (Banco de México, 
2008), the Central Bank declared that it would start using the bank fund-
ing rate as an operational target instead of the “corto”. That change seems 
to have been adequate given that in episode 5 efficiency increased notably. 

4. In all episodes, except for episode 4, there were relevant increases in nominal 
and real interest rates (columns 8 and 9). In the first one, it is observed that, 
given the inflation peak in 1998, the nominal rate (CETES) rose from 19% 
to 35% during one year, which contributed to an increase in the real interest 
rate from 3.54% to 16.09%, this being the highest figure of the entire analysis 
period. As already noted, episode 4 is extraordinary given that the inflation 
correction, to a large degree, can be attributed to a strong decrease in aggre-
gate demand that occurred as a consequence of the Great Recession. In that 
sense, although inflation was high in 2007, the negative impacts of the Great 
Recession on aggregate demand prompted the adoption of anticyclical mon-
etary and fiscal policies. As mentioned above, episode 1 stands out because 
of the aggressive nature of the monetary policy. During the remaining dis-
inflationary periods, the stabilising policy was more moderate given that its 
efficiency improved and that inflation outbreaks were weaker.

5. However, episode 6 —which is more recent, and which continued until 
2019Q4— exhibits the highest initial inflation over the last 5 periods, only 
lower than the first one. The variation of the real interest rate is also the 
highest, only below the first one. 

6. Only episode 4 reports a reduction in interest rates, which could be due to 
a non-conventional countercyclical monetary policy (Quantitative Easing) 
which was adopted by the Banco de México, as in the other central banks. 
In addition to said measures, the central bank increased the real monetary 
base to GDP by almost 18% between September 2009 and April 2010, to 
later resume its average growth rate of approximately 5.7%.

20  Andersen and Wascher (1999) mention that, the closer the inflation rate is to its target, the more 
costly it is to attain it. This is presented in the literature as diminishing returns of the monetary 
policy, which does not seem to apply for Mexico. 
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7. Another fact worth noting is that the sacrifice rate, measured in terms of the 
unemployment gap (column 11), declined from 3.87 to 0.12 between epi-
sodes 4 and 6, while the RCLC variation was the highest, column 12.

8. Column 14, in turn, shows the change in the MULC in each disinflationary 
episode. Leaving aside episode 1 —which is completely atypical—, epi-
sodes 2, 3, and 4 exhibited important reductions. However, starting from 

episode 5, the disinflationary cost, measured by D RCLC and by D RW, 
has been the highest in the entire period of analysis.

9. In the last episode –as mentioned above– what stands out is the strong 
increase in the MULC, which can explain the fact that the cost of disinfla-
tionary adjustment has mainly fallen on the precarious labour conditions 
that we use here.

ECONOMETRIC ISSUES
To prove the central hypothesis of this work, we estimate six Phillips Curves 
augmented with the RCLC and the LIR: four with OLS and two with ARDL, 
as a result of which, in principle, we face the problem of “alternative or rival 
models” to explain inflation. However, in no case do we have contradictory 
results. On the contrary, we find that all results point in the direction of our 
main hypothesis.

In order to distinguish and select the model that best proves our hypothesis, we 
employ the following strategy: a) the results must comply with statistical criteria 
of correct specification; b) the results should show regressor signs as dictated by 
the theory (Hendry and Richard, 1983), c) that, in accordance with different com-
mon statistical indicators of contrast, the in-sample forecast should yield smaller 
values, Pindyck and Rubinfeld (1991, pp. 336-341), and d) that “the interocular 
trauma test” of Kennedy (2002) is passed.21

Although these six estimated models are NKPC versions, only the first four are 
accelerationist, given that the autoregressive parameter (which refers to adaptive 
expectations)22 is statistically equal to one;23 however, the fact that the other two 
models are not accelerationist does not invalidate the analysis or its comparison. 

For exposition purposes, we divide what follows into two subsections.

21 “Are the signs of coefficients expected? Are the variables statistically significant? Are the 
magnitudes of coefficients reasonable? Are the results consistent with the theory?”

22 Given that the autoregressive term is statistically significant in all models, it is shown that in the entire 
analysis period adaptive expectations have been observed, Friedman (1968, 1977) and Phelps (1968).

23  Wald (1943) contrast test does not allow to reject the null hypothesis that the autoregressive term 
equals one at 1% of significance. For the four models, F = 0.89(0.34), with Ho:�

t-1 = 1.
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Table 2.
NKPC, 2005Q1-2019Q4 (OLS)

Variable (1) (2) (3) (4)

𝜋 t-� 0.980
(60.03)

0.979
(61.92)

0.978
(65.47)

0.979
(64.15)

0.054
(1.96)

-0.461
(-2.53)

-4.000
(-2.61)

-0.421
(-2.39)

Dummy 1/ 1.054
(4.39)

1.050
 (4.49)

1.154
 (5.18)

1.134
 (5.00)

Correct Specification Tests

Variable (1) (2) (3) (4)

R2 0.72 0.73 0.76 0.75

F 72.22 79.74 92.66 88.01

DW 1.68 1.87 1.87 1.58

JB 1.36 (0.50) 0.86 (0.64) 1.15 (0.56) 0.41 (0.81)

LM(4) 1.63 (0.18) 1.10 (0.36) 1.59 (0.18) 2.07 (0.09)

White (n.c.) 2.32 (0.08) 1.68 (0.18) 1.23 (0.30) 1.12 (0.34)

White (c) 1.40 (0.22) 1.60 (0.16) 0.95 (0.46) 0.77 (0.59)

Reset(1) 2.14 (0.14) 2.68 (0.10) 2.32 (0.13) 2.13 (0.14)

Reset(2) 1.61 (0.20) 1.65 (0.20) 2.20 (0.11) 1.64 (0.20)

In-Sample Forecast

RMSE 1.46 1.49 1.30 1.47

Theil 0.17 0.18 0.16 0.18

MAE 1.21 1.21 1.03 1.21

Multicollinearity (VIF)
𝜋

t
: 1.00

 :1.00
D: 1.00

𝜋 : 1.00

 : 1.00
D: 1.00

𝜋 : 1.00
: 1.01

D: 1.01

𝜋 : 1.00
: 1.01

D: 1.01
1/ The dummy variable captures positive and negative shocks on inflation for the 
following observations: 2010Q1, 2010Q4, 2017Q1 = 1; 2013Q3, 2015Q1 = -1.
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ACCELERATIONIST PHILLIPS CURVES (APC)
As a first approximation to our hypothesis, we estimate four alternative models 
that explain the inflation dynamics in Mexico for the entire period. The first two 
include only the output and unemployment gaps, and the last two, only the RCLC 
and the LIR gaps.24

Given that all variables used in this section are stationary (see Table A1 of the Sta-
tistical Appendix) OLS is appropriate since it ensures that the estimated parame-
ters are consistent, unbiased and efficient (Hayashi 2000, p. 52). Table 2 shows the 
statistical results of the first four models.

All models are correctly specified, the goodness of fit (R2) is acceptable and simi-
lar in all cases, the signs are as expected by the theory and point in the direction of 
our hypothesis, and non-linearities were ruled out, see Table A2.

The estimated parameters suggest that inflation is mainly sensitive to the RCLC 
gap, marginally to the unemployment gap, and, finally, to the output gap.

In accordance with the in-sample forecast accuracy indicators, model (3) better 
explains the inflation dynamics, which suggests that the RCLC is the variable that, 
to a greater extent, has assumed the cost of inflationary adjustment. 

PHILLIPS CURVES AUGMENTED WITH 
LABOUR PRECARIOUSNESS
In this section, we estimated two Phillips Curves augmented with the RCLC in 
levels, which when expressed in this way, are unit roots. Given that the series have 
different integration orders (see Table 1A)25 we applied the ARDL method (Pesa-
ran & Shin, 1998; Pesaran et al., 2001). 

These models are OLS regressions that include lags, both in the dependent varia-
ble and in explanatory variables (Greene 2008, pp. 571), and gained popularity in 
examining cointegration relations among variables of a different integration order, 
not higher than I(1) (Nkoro & Uko 2016, pp. 64 ). 

If y
t 
is the dependent variable and  are k explanatory variables, a general 

ARDL model ( ) is represented as follows:

  (1)

24 The RCLC and the LIR models were estimated in the same way as the unemployment gap, using 
the HP filter. Although RW complements the precariousness analysis, it is more oriented toward 
measuring labour market inequality, given that it shows the gap between the extremes of income 
levels of the employed population. That is the reason why it was not included as a regressor. 

25  Unlike inflation and the gaps that are stationary, the RCLC and the LIR are I(1). 
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Where 𝑎0 is the constant, and 𝑎1,φ1, and β j,z are the coefficients associated to a lin-
ear trend, lags of �� and lags of k regressors 𝑥𝑗,𝑡, respectively for , and ∊𝑡 
are Gaussian type innovations (Pesaran and Shin 1998, pp. 372). 

Following this general formulation, three very important complementary rep-
resentations can be made for analysis and inference purposes. The first is typically 
used for intertemporal dynamic estimation; the second, for the long-term (cointe-
gration), and the third gives the long-term form in its representation of the condi-
tional error correction (CEC), Pesaran et al. (2001). 

Table 3 presents short-term estimations using this technique. Unlike the four pre-
vious models, we observe that the autoregressive term –despite being high– is 
lower than one, showing a high intertemporal persistence of inflation expectations, 
and it also fully validates the NKPC.

We found that the first lag in the output and unemployment gaps is not significant, 
which can be due to the fact that the adjustment in the labour market due to infla-
tion takes effect after two quarters.26 The number of lags was chosen in accordance 
with Akaike’s minimisation criterion.

Table 2.
ANKPC, 2005Q1-2019Q4. Short Run (ARDL)

Variable (5) (6)

�
0.852 

(14.46)
0.773 

(11.63)

�
0.068 
(3.15)

�
0.0871 
(4.93)

�
-0.383 
(-1.87)

�
-0.516 
(-3.84)

RCLCt 
�

-0.097
(-3.42)

-0.062 
(-3.44)

Dummy 1/

�
1.293
(9.57)

1.129
(6.16)

Constant
�

0.833
(1.65)

1.681
(4.55)

Trend
�

0.007
(1.72)

26  This is the case of England, Fisher et al. (1996) and the Bank of England (1999).
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Variable (5) (6)
Correct Specification Tests

R2 0.83 0.81

F 43.19 46.35

DW 1.98 1.83 

JB 2.30 (0.31) 0.66 (0.71)

LM(4) 2.05 (0.10) 1.44 (0.23)

White(n.c.) 1.18 (0.32) 0.68 (0.63)

White(c) 1.20 (0.29) 0.89 (0.59)

Reset(1) 0.47 (0.49) 0.32 (0.57)

Reset(2) 0.28 (0.75) 0.20 (0.81)

In-Sample Forecast
RMSE 0.48 0.58

Theil 0.05 0.06

MAE 0.39 0.44

Multicollinearity (VIF)
: 1.14

 :1.26
: 1.14

RCLC
t
: 2.16

Dummy: 1.10
Trend: 2.30.

t
: 1.65
 : 1.92
 : 2.17

RCLC
t
: 1.04

Dummy: 1.37

1/ The dummy variable captures positive and negative shocks on inflation for the 
following observations: 2010Q1, 2010Q4, 2017Q1=1; 2013Q3, 2015Q1= -1.

ANALYSIS AND DISCUSSION 
Based on the results of the six models, we find the following important regularities: 

1. OLS models (1 to 4) are NKPC versions, and are expressed in terms of 
gaps, which, given their specification, only have simultaneous effects. Of 
all of them, the one that stands out is the one with the highest value of the 
RCLC gap and the lowest one is that of the output gap. This would suggest 
that inflation is a lot more sensitive to adjustments in labour markets than 
to those in production.

2. Using the VIF test, it is proved that no model incurs in collinearity, reason 
why the parameters are significant, and the signs are correct.

3. Models 5 and 6 –given their nature– estimate simultaneous and dynamic 
effects, which allows to see the temporality of adjustment more accurately. 
In the same way, they incorporate a dummy that captures inflation and dis-



Sacrifice rate and labour precariousness Eduardo Loría y Raúl Tirado   447

inflation (transitory) shocks, by means of which serial correlation, normal-
ity and heteroscedasticity are also corrected.

4. The output and unemployment gaps27 have adequate signs and are significant 
with 2 and 3 lags, which would indicate that inflation takes between 6 to 9 
months to decrease after the adjustment in the real sector, as a consequence 
of the stabilising monetary policy. Specifically, it is noteworthy that 9 months 
later the effect in both cases is a lot greater, particularly with respect to the 
unemployment gap, which reinforces the hypothesis that it is upon the labour 
market where the weight of the macroeconomic adjustment mainly falls.

5. We find that all Phillips Curves are linear,28 reason why it is suggested that 
both a gradualist and an abrupt (Cold Turkey) policy adjustment generate 
the same losses.

6. In models 5 and 6, the RCLC is contemporaneous, statistically significant 
and has the correct sign, which, unlike the previous variables, shows its 
immediate disinflationary effect. We left out the LIR since it was not sig-
nificant, something that we forewarned.

7. Although model (6) does not yield the highest R2, or the lowest in-sample 
forecast, it is the one that generates better short-term economic results 
in terms of our hypothesis and, therefore, we focus our analysis on it. 
Again, this model explains that the weight of stabilising monetary pol-
icy mainly falls on the labour market, given that the inflation decrease is 
based on widening the unemployment gap and on increasing the RCLC. 
Although the accumulated effect of two and three lags in the first varia-
ble on inflation is 0.9 and that of the RCLC is only 0.06, as we will see 
in the next section, in which we measure long-term effects, it turns out 
that the cost of adjustment in terms of the RCLC is higher according to 
the sacrifice rate.

To confirm the existence of long-term equilibrium relations (cointegration), we 
applied the Bound F-test of Pesaran et al. (2001) and Pesaran and Shin (1998), 
which verifies if the coefficients δ1 and δ2 are different from zero.

  (2)

The null hypothesis (Ho) of the F test suggests that the coefficients of the long-
term relation variables are equal to zero and it contrasts with two critical values 
that are known as the lower bound and the higher bound. The critical value of the 

27  LIR and RCLC gaps are not significant in either of the specifications, reason why they are not 
reported. 

28  No evidence of quadratic or cubic relationships were found in either of the models. For all cases, 
the parameters are not significant at 90% of confidence and R2 did not improve. In addition, the 
Reset (2) test rejects the existence of non-linearities. 
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lower bound assumes that all series are stationary, and, therefore, the cointegration 
issue vanishes. On the other hand, the critical value of the higher bound assumes 
that the series have a unit root.

If the calculated statistic exceeds the bands, a conclusion can be drawn with-
out having to prove the integration order of the variables. If the estimated F is 
lower than the lower bound, the null hypothesis cannot be rejected, and a long-
term relation is ruled out. On the other hand, if the calculated value falls between 
both bounds, the test is inconclusive. Finally, if the value is higher than the upper 
bound, the null hypothesis is rejected, and it is concluded that there is a stable 
long-term relation (cointegration) among variables.

According to Nkoro and Uko (2016, pp. 83-84), long-term parameters result from the 
following expression that takes the estimations of short-term parameters from Table 3:

  (3)

Table 4.
Long-run ANKPC

Variable (5) (6)

CEC
 
 

𝑡
-0.0950 
(-4.22)

-0.2266 
(-5.46)

𝑡
-3.9714 
(-3.48)

𝑡
1.0530 
(2.17)

RCLC
𝑡

-0.6612 
(-1.75)

-0.2736
(-2.50)

Cointegration tests

 (Bound F-Test) Ho: No levels relationship.

F estimated  6.02  9.57

F lower bound  4.87  3.79

F upper bound  5.85  4.85

Results from Table 4 show that for short-term estimators there are corresponding 
long-term representations, all of them having broad statistical and economic sense. 
However, and in the interest of this paper, model 6 allows to evaluate the sacrifice 
rate in terms of the labour market, in addition to yielding the highest error-correc-
tion parameter.

Finally, Table 5 presents the summary of the results of models 2, 3, 5 and 6 in 
terms of estimating the sacrifice rate.
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The estimated slopes (���) indicate a decline in inflation caused by a one-point 
variation in each explanatory variable. In this way, we calculate the sacrifice rate 
as: SR

i
 =  in order to calculate the numerical change that the independent varia-

bles should have to generate a one-point reduction in inflation.

Table 5.
Sacrifice Rate, 2005Q1-2019Q4.

Models

Variable (2) (3) (5) (6)

-0.95

2.16

0.25

1.51 3.65

0.25

These values confirm the cost in output, unemployment and precariousness 
(RCLC), which is required to stabilise the economy. Once again, it is clear that the 
disinflationary adjustment mainly falls on the labour market –to a greater degree 
than on economic activity– which can be clearly seen in model 6, in which the 
unemployment gap should widen by 0.25 points to reduce inflation by 1%, at the 
same time increasing the RCLC by 3.65 percentage points.

CONCLUSIONS AND FURTHER COMMENTS
Between 1970-1982 expansionary fiscal and monetary (populist) policies affected 
macroeconomic fundamentals, which initiated a long process of high inflation epi-
sodes accompanied by drops in output. These stagflation processes were particu-
larly relevant between 1982 and 1988, as a result of which it was called the Lost 
decade for development. Subsequently, derived from the 1995 financial and mac-
roeconomic crisis (the Tequila crisis), depressions accompanied by inflation were 
observed again. However, from then on, the independence of the central bank and 
coherent economic policies caused inflation to decrease progressively. Since the 
year 2000, it has prevailed at one-digit levels and follows a stationary process. 
Thus, in contrast with a 52% inflation in 1995, as of 2001 it has remained at levels 
around 3%, except for the years in which inflation upticks were observed.

In 1998, the Asian and South American turmoils led to a strong inflationary out-
break, as a result of which, since then, we have detected six distinct disinflationary 
processes, which were addressed by stabilising (contractionary) monetary policy. 
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The original Phillips Curve (model 58), considering all its modifications and the 
evolution registered since its release, including its different variants, has been fun-
damental in the development of macroeconomic theory and economic policy.

The rehabilitation of this curve by the New Keynesian School is crucial in order to 
comprehend (both the theory and the policy) of the full short —and medium— term 
macroeconomic equilibrium. Galí and Gertler (1999) conclude that the New Keynes-
ian Phillips Curve provides a good approximation to the dynamics of inflation.

Although the use of this curve in its conventional accelerationist version refers to 
the output and unemployment gaps, here we added other highly relevant variables 
of the labour market relative to the rate of critical labour conditions (RCLC). This 
is done considering that disinflationary costs in Mexico have not been as high as 
those observed in other countries, when measured exclusively by the increase in 
the unemployment rate, but when considering the RCLC, the costs have indeed 
been very high.

Although inflation has not been, at least since 2001, the central problem of the 
Mexican economy, precariousness conditions, which have characterised the labour 
market, have been, given that they affect multiple social aspects of a considerable 
and growing share of the employed population and their dependents. As of the end 
of 2019, close to 56% of the employed population were informal and over 20% 
were in critical conditions. Undoubtedly, these marginalising factors have been 
affecting many aspects of life of the population resulting in social unrest. 

In this paper we proved econometrically that, although slack conditions of eco-
nomic activity and of the labour market explain the disinflationary processes –
in line with the main stream theory– since 2005 labour precariousness has been, 
to a great extent, the escape valve, which has allowed for reducing inflationary 
pressures, thus stabilising the economy without excessively raising unemployment 
levels, but rather sharply increasing precariousness.

Labour informality, although significant in a number of models, and contrary to 
what could be expected, does not seem to have a clear long-term disinflationary 
effect, which does not mean that it is not a major social and economic concern. 

We have shown that since the beginning of the last decade –and perhaps also as an 
important mechanism of economic re-composition in the wake of the 2009 Great 
Recession– a combination of phenomena has emerged, which has increasingly 
affected the quality of employment in Mexico. On the one hand, we have proved 
that since 2012, when the labour reform was implemented and when the dyna-
mism of economic activity started to diminish, labour precariousness, as it is ana-
lysed here, has grown notably.

The profound crisis that the world and Mexico have barely started to witness as a 
consequence of the Covid-19 pandemic will very likely impact –as never before– the 
variables that we have analysed here, and they must be the main focus of the forth-
coming economic policy, given that they seriously jeopardise the stability of society.
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The reported results show that stabilisation and economic and social recovery (Post 
COVID-19 Society) will not be sustained by unemployment, but by an increas-
ing precariousness in jobs; both those preserved, and those newly generated. We 
affirm that unemployment will not be the variable that increases substantially as 
might be suggested by the traditional Phillips curve, but rather, as an extension of 
our conclusions, it will be the rate of critical conditions that will compensate for 
the eventual economic recovery. In fact, this is what has been happening since the 
first variable rose from 2.9% to 3.99% between December 2019 and May 2021; 
while the rate of critical labour conditions went up from 18.82% to 25.30% of the 
EAP for the same period, and this trend will likely become even more accentuated 
in the coming years, which is totally consistent with our main results. Said results 
are highly alarming in that what has been gained over decades in terms of reducing 
poverty and inequality will be lost. For these reasons, the issues in question should 
be central to the economic and policy agenda over the coming years.
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Table A2.
Non-Linear regressions, OLS

Variable (1) (2) (3) (4)

Inft-1

t
0.971

(39.92)
0.976

(38.49)
0.979

(46.14)
0.976

(44.38)
0.952

(35.21)
0.948

(34.94)
0.988

(40.93)
0.987

(40.40)

𝑡
0.059
(1.79)

0.094
(1.59)

𝑡
0.007
(0.71)

0.001
(0.11)

𝑡
-0.002
(-0.71)

𝑡
-0.478
(-2.17)

-0.351
(-1.12)

𝑡
0.058
(0.18)

0.214
(0.51)

𝑡
-0.239
(-0.57)

RCLCG

𝑡
-3.543
(-2.77)

-0.648
(-0.23)

RCLCG2

𝑡
30.486
(1.36)

38.708
(1.66)

RCLCG3

𝑡
-398.0
(-1.21)

t
-0.361
(-2.40)

-0.444
(-1.26)

𝑡
-0.104
(-0.42)

-0.088
(-0.34)

𝑡
0.130
(0.25)

R2 0.62 0.63 0.64 0.64 0.66 0.67 0.64 0.64

Note. All the quadratic and cubic parameters are not significant at 90% confidence and the 
R2 do not improve as compared to the original regressions, so the existence of nonlineari-
ties is ruled out.
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