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Abstract:

In this paper, we study the influence of demographmy inflation in developed
countries. Moreover, we consider if the recent dgmraphic trends can be considered
as a substitute or a complement to central bankpexddence on the road to low
inflation. Our results show a time-varying relatioetween central bank independence
and inflation: while central bank independencempartant in the first periods (1960
to 1979), population aging proves more influenaérwards. In short, we show that,
on the path to low inflation, it pays for societtesbecome older.
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You haveto be old to be wise:
I nflation, demographic trends and central bank independence

1. I ntroduction

In the 1960s, the young felt they had a chancéhémge the world. They mostly have come
back from this perspective and are now entering tineir retirement period. Since then, most
of them have been able to accumulate some capitdl this fact would have contributed to

male them much more conservative than they wetbdim twenties. This would have been

unnoticeable except for the size of this generatramch has enabled them to translate their
preferences in policies. Since the 1980s, the asaen the proportion of middle aged people
and retirees has been accompanied by a reductimfiation, and then by monetary policies

geared towards low inflation.

A correlation between inflation and the age disttidn has notably been exhibited by Lindh
and Malmberg (1998, 2000) for the OECD countriesd @ also stands for countries
separately considerédThe mechanisms behind the correlations are prghabltiple. The
most evident for economists may be the one we thiateabove: a simple life-cycle saving
theory. When people accumulate capital, they héiibaincentives to prevent it from being
eroded by inflation. One can also think of the tieteship in terms of the AD-AS model: the
savings process shifts the demand curve to theléeftling to a decreasing influence on the
price level. Lindh (2004) also speaks of a demdrahnel triggered by an increasing demand
for low productivity services, with the average ketsused in price index computations being
lowered as a consequence.

Central bankers and macroeconomists may feel gludidm such kind of upheavals by the
increased degree of independence most central lmanwkdenefit from. It is true that, at least
since the last two decades, central bank indepeedbkas been thought of as a quick fix
against inflation. It has also been econometricsligwn that central bank independence can
bear strongly on inflation (see Brumm, 2002).

However, the emphasis on central bank independerae have been too strong (Forder,
2005). One could even argue that, if demograpleicds are really strong, and the ones we
have seen in the last decades are of such a Kied,ihstitutions may not even matter. In
which case, the negative econometric relationshgpwéen inflation and central bank
independence may even be a spurious one — at feastpme periods. Most of the studies
have been conducted in the 1990s, considering #&9-1990 period. Yet, this period
includes a first phase when where baby-boomers si@réed to consume and contract debts
and a second phase, when they have started t@ljmeit the protection of their savings.
Hence, in the literature, the coefficients on cartank independence may have captured (and
in fact hidden) strong changes in preferencesidfis true, then, as Hayo and Hefeker (2002)
state, central bank independence should not beettes an exogenous variable. And to the
guestion "Why societies need independent centrakd®, the answer may be "Because
people are not old enough”. In other words, andirffiationary matters at least, maturity
leads to wisdom, understood as low inflation.

! See, e.g. McMillan and Baesel (1990) for the WhBates, or Lindh (2004) for Sweden.



A question emerges: does central bank independeaséad a role to play when underlying
major demographic trends where favorable to thengpand could it be neglected by an
aging society? In other words, should the meritnemists have attributed to central bank
independence be awarded to aging societies? Haydlafeker (2002) insisted on the need
for a public consensus to obtain (and maintaimepstability. In this paper, however, we test
for the possibility that aging people may have momwn interest in the preservation of price
stability, and that this interest may be strongugioto prevail over any formal institution,
even central bank independence.

Testing the influence of demography on inflationthen important both on academic and
practical grounds. From a theoretical point of vigle verification of the hypothesis would
support Forder's (2005) case that the importancemdgpendence has been overstated. In
which case, the links between age structure andtiorh should be studied more thoroughly,
following, for example, Faust (1996) or Bullard aneller (2002).

From an empirical point of view, the demographentts that have occurred since the 1960s
would contain important consequences, and a ceriealk forecasting demographic
tendencies would obtain precious information on thwmlerlying variations in inflation.
Though we have no direct evidence of central bambkgplicitly considering the
(dis)inflationary consequences of recent demograpteind$, this does not mean that the
relationships are not important. The obvious coneage is clearly opposite: if the
connections between demography and inflation aesegmt, inflation measures should take
into account demographic trends to obtain an ateureeasure of the core (or underlying)
inflation rate. Instead, monetary policies may grover- (or under-)reactive.

In this paper, we test for the respective influencé central bank independence and
demography on inflation. We consider developed twes) for which central bank
independence indexes have been shown to be infii¢ste notably Cukierman, 1992) and,
to keep in line with the literature and be abletonpare our results, we consider the 1960-
1994 period. The conclusion contains lessons trate drawn for the following periods. But
before, the second section deals with the datacesuiand methods, and the third section
presents the results.

2. Data and method

The reduced form model we estimate is close to lLiadd Malmbergh (1998). Therefore,
inflation will be explained by five age group shauad the population: 15-29 years old, 30-49
years, 50-64 years, 65-74 years and the categorare/eespecially interested in, the old
people — aged 75 years and alfoya important contribution of this paper consistedding

a Central Bank Independence (CBI) index in ordeatistinguish between the influence of the
latter and the part played by the elderly in th&rdiation process across the years. We also
include a quadratic term for the elderly, in ortteccount for possible non-linearities in the
relationship between the 75 years-old and aboveirdation. Our intuition is that the old
people may have an absolute marginal decreasingdaimmn inflation. In other terms, we
expect a negative relationship between inflatiod #re old people until their share reaches a
specific proportion after which the relationshipyneecome positive. Eventually, we add two

2 However, it seems that the ECB may have foundnérést in the relations between demography and the
macroeconomy, see Maddaloni et al. (2006).
% Several motivations for the suppression of thet@dar old share are provided by Lindh and Malmi§2e98).



control variables which have been extensively usedhe literature (see, for example,
Campillo and Miron, 1997), namely an output varabhd the openness rate of the economy.
For an increase in the output gap is expectedeateradditional inflationary pressures. And,
conversely, the extra competitive pressure reltiegh increase in the openness rate is likely

to exert a negative influence on prices. The resgpesequation is:
75+

infl it:B0+ z Bage(age Shaer) B_quadr(Share_75p|usj B_cprI |+B Q it+B oprit-i-8 it (1)

age=15-29
where indexe$ andt refer respectively to country and yegyris the output galp computed as
the difference between real output and potentigduty divided by potential output. The latter
has been generated using a Hodrick-Prescott filligh, a smoothing parameter equal to 100,
the value recommended by Hodrick and Prescott (1887annual dataor;; is the openness
rate, defined as the ratio of the sum of exportsiarports to GDP. The use of country-fixed
effects isde facto impossible, since we use a time invariant CBI mnd®ming from
Cukierman (1992). He computed this index from taet@al bank charters of the 1980s and,
we use it as a measure of independence for theewdeiod. The use of the same index for
the whole period is usual in the literature since tase for independence has been made
(prominently by Alesina and Summers, 1993). For ganson purposes, we will also run
regressions excluding the CBI index, in order tonpout the exact influence of age structure
on inflation:

75+

Inﬂ it:BO+ Z Bage(age Shara) B-quadl(Share_75plqu B-g it+B oprit+8 it (2

age=15-29

We use annual data of consumer price index (CPhea GDP, exports and imports for 21
OECD countried all provided by the International Monetary Fumdtérnational Financial
Satistics). Age distribution data are taken from United Nai population report (2004).
Since age data refer to end-of-the year estimaies,nflation variable is constructed as
inflation in yeart equal to log(CRIi/CPL). Estimates are performed over the 1960-1994
period, the one used by Lindh and Malmberg (199802. Besides, it covers the ones used in
most of the literature on the effects of centrahkbbandependence (see Hayo and Hefeker,
2002). Overall, we have 670 exploitable observationstead of the 735 (21 countries times
35 years) technically expected. This comes fromfélce that some data of real GDP and/or
CPI are missing for Austria, Denmark, Italy, Netaeds, and Norway at the beginning of the
sixties, or for the whole decade; GDP observatameseven missing until 1977 for Portugal.

To test our intuition that the relationship betwaeftation and age structure/CBI index is
non-linear and unstable over the considered penal,divide our sample in three sub-
periods: 1960-1972significant but controlled inflation), 1973-1979 gagflation) and 1980-
1994 gustained disinflation). Besides their obvious economic foundations, HeusWald
test$ support their statistical relevarice

* The output gap seems a better indicator of imffetiy pressureger se than GDP growth. In that respect, it is
widely used in standard monetary transmission nsdsther backward (see e.g. Rudebusch and Svensson
1999) or forward-looking (see Clarida et al., 1999)

® Australia, Austria, Belgium, Canada, Denmark, BditStates, Finland, France, Germany, Greece, ttelan
Italy, Japan, New Zealand, Norway, Spain, Portu§aleden, Switzerland, United Kingdom, United Staleis
worth noting that our panel includes Germany, amtto Lindh and Malmbergh’s one.

® More details upon these tests available from thieas on request.

" An observation on non-stationarity concerns. Tineent panel unit root tests (Levin and Lin, 2008;et al.,
2003; Maddala and Wu, 1999) often disagree on énsigtence of the data, so that it would not baralhether

the variables in (1)/(2) are indeed integratedeimtegrated, whatever Pedroni’'s (2001) panel egirdtion test



3. Results

Preliminary investigations pointed out two kindspmbblems. Firstly, Greece and Portugal
appear as consistent outliers according to cumesdn/standard deviation criteria for the
1980-1994 period. Interestingly, no significantgmece of outliers could be highlighted by
the same criteria or the Hadi (1994) test for the other sub-periods, or for the whole 1960-
1994 period, apart from one or two observationgo8dly, a possible endogeneity problem
of right-hand side variables has to be considdretbed, while both Hausman and Nakamura-
Nakamura tesfsagree to accept the hypothesis of exogeneity dershares and CBI index,
they support strong evidence of endogeneity for dogput gap and the openness rate.
Instrumenting the output gap and the opennessai#iteheir own lags and estimating by two
stage least square (2SLS) provided an adequatéosolDepending of the considered sub-
periods, the number of lags used as instrumentseduput to be two or thréeFinally,
residuals have been corrected for heteroskedgstising the White estimator of variance,
and for autocorrelation using Bartlett kernel (NgwWeest)-based estimations.

The results appear in Table 1. Interestingly, ttéfer depending on the period / sub-period
considered, revealing an unstable impact of cerieailk independence and of some age
cohorts on inflation. For each period and sub-mknwee report estimates for equations (1) and
(2). We first compare the results for the wholeigetto those for the sub-periods, and then
focus on the apparent monetary regime switchesalegdy sub-periods analyses.

The first column in Table 1 shows the results fog tvhole 1960-1994 period. As appears
from model (1) estimation, the set of age structweriables and the central bank
independence index are significant, with signs eonfto economic intuition. The two
control variables are also almost always significamd rightly signed, i.e. positive for the
output gap and negative for the openness rateh&munbre, the influence of the different age
shares is qualitatively identical over the globatipd and the sub-periods, except for the 15-
29 category. For this class, the influence on tidtaturns negative in the 1973-1979 sub-
periods. Though young adults are likely to consumme than save, in these years their
behavior has probably been credit-constrained andéw those already in debts, their
attention has probably been brought to inflafforit is also worth emphasizing that these
outcomes are qualitatively very similar to the ooeékindh and Malmbergh (1998), the share
“75 and more” excepted. Though correctly signece #hare of the elderly does not
significantly impact inflation on the whole periotkhereas the CBI index displays the
expected significant negative impact. These regldtsiot hold on all sub-periods, however
(cf. infra). This tends to show that the breaks sufferedhieynhodel across time are clearly
related to the elderly (share 75 and more) andCBeindex. Our hypothesis is that central
bank independence may have not played its genextiijputed role during the whole period.
If the age structure hypothesis is true, then edéttank independence should have a strong
weight on inflation when most necessary. That isemvdemographic trends are creating by
themselves an inflationary bias.

would tell. Besides, the sub-periods we are comsigere too short (5 to 14 years) for imposing amganingful
restrictions. We can therefore perform estimationkevels, since we arde facto interested in the short-term
relationships between inflation and right-hand sideables.

8 Results are available from the authors upon reéques

° Hansen overidentification test never rejectedsatis of instruments, at least at the 5% level. Ger@pesults
available upon request.

9 This phenomenon probably contributes to expladirttubsequent fear of inflation.



Turning to sub-periods analysis (columns (2) t9,(#)is striking to see that in the first two
sub-periods, age structure variables and centrak bedependence are strongly significant.
Everything thus happens, in the first two sub-pasjas if societies had to protect themselves
from inflationary pressures notably coming from tteanand side, as economies had to cope
with the consumption needs of baby-boomers. Thssiltds in accordance with the view
proposed by Farvaque (2002) or Hayo and Hefeke®02QROthat more inflation adverse
societies build institutions fitting their feelingln other wordsceteris paribus, central bank
independence appears as a rational social chodmpted by inflation adverse societies
confronted with rising inflationary pressures.

Notwithstanding, demography appears to dominatenthgence of institutional frameworks
over the 1980-1994 sub-period. In the latter, @mmtank independence appears as completely
insignificant, while the weight of the retirees anflation is strongly significant and
negatively signed. These results thus support gpothesis, as independence is no longer
needed when people have matured enough to residirdn's song of inflation. Given the
strong belief among economists in the benefitsesftal bank independence, this result is
guite innovative.

A note has to be made for the non-linear impad¢hefshare of elderly. As shown in Table 1,
the case for non-linearity is not overwhelming. Tdeefficient of the squared share of the
elderly is in most cases negative and non-sigmficdoough it turns significantly positive for
the last sub-period, 1980-1994, but only at thédl@vel. For the latter, this means that there
might be a threshold from which the proportion lofeely acts positively on inflation. As the
share of elderly becomes too important, then mewgple would be consuming than saving,
and pressure could be felt on prices (the tradilislemand-pull inflation, potentially coming
in this case from an increase in government contfompat least partly driven by health
services for example).

To check the robustness of these results, we waldedeveral sensitivity checks. First, the
inclusion over the last sub-period of dummy vaeabfor European Monetary System
membership and the adoption of inflation targetiragneworks for some countries lead to
guantitatively and qualitatively similar resulteec®nd, we estimate models (1) and (2) using
GDP growth instead of output gap. This brings qainte identical results, while affecting
very marginally significance in a few cases. Mameeiestingly, controlling for intra-group
correlatiort* leads to only one major change in the resultsemtes! in table 1: on the whole
period 1960-1994, the coefficient on CBI index bwes clearly non-significant (t-stat equal
to -0.87). This clearly strengthens the idea tlpg structure could be a better and stronger
predictor of inflation than central bank indepentnwhose influence may have been
overestimated.

M Intra-group correlation means that the error tenescorrelated within groups, but not across gsoup



4. Conclusion

How can one reconcile our results with the now psine view about the need for central
bank independence? As shown by Forder (2005), ¢fiefbn the benefits of central bank
independence has spread quickly, and policymaketgaliticians have endorsed the idea. In
the years following the sample period under stusintral banks have become much more
independent. Independence has even been a preoarfdit European countries preparing to
enter the monetary union.

Hence, even though the countries in our sample kegr their people becoming older (to the
point that it now creates doubts about the sudtdityaof, e.g., pensions or health systems),
they have transformed their institutions beyond twinas required. This is consistent with the
view that institutions should be there to serve st the current, but also the future
generations. And, should the latter become moreenons, younger, and more turbulent, they
would appreciate the bequest of central bank inagece.
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Table 1: Inflation explained by age shares, CBI, output gap and opennessrate

1960-1994 1960-1972 1973-1979 1980-1994
2SLS, HAC residuals 2SLS, HAC residuals 2SLS, Ha€iduals 2SLS, HAC residuals
Dep. var. infl| with CBI no CBI with CBI no CBI with CBI no CBI wit CBI no CBI
Constant 0,056 0,056 -0,020 0,118 0,543 0,661 0,423 0,417
1,120 1,120 -0,220 1,320 3,310 3,930 3,770 4,000
shr_15 29 0,472 0,461 0,449 0,277 -0,960 -1,116 223D, -0,206
4,260 4,170 3,190 1,990 -3,490 -4,260 -1,040 -1,070
shr_30_49 -0,606 -0,605 -0,404 -0,411 -0,836 -0,9%0 -0,972 -0,962
-7,190 -7,090 -2,520 -2,520 -3,200 -3,760 -5,960 -6,340
shr_50 64 -0,075 -0,064 -0,433 -0,319 -0,125 0,292 0,014 0,011
-0,440 -0,390 -2,730 -2,010 -0,290 0,560 0,090 0,070
shr_65 74 1,841 1,940 2,075 1,698 0,768 0,587 1,463 1,437
5,820 6,040 3,700 2,850 0,820 0,550 4,270 4,330
shr_75plus -0,655 -1,255 3,086 -3,341 3,572 -2,112 -4,259 -4.171
-0,690 -1,330 0,980 -1,320 0,840 -0,500 -2,830 -2,860
square’s -5,364 -0,548 -67,600 21,039 -69,571 -11,489 23,476 23,035
-0,650 -0,070 -1,520 0,600 -1,540 -0,240 1,890 1,880
cuk8094 -0,027 - -0,055 - -0,075 - 0,004 -
-2,100 - -3,610 - -2,900 - 0,350 -
output gap 0,640 0,640 0,413 0,415 0,773 0,755 70,35 0,357
5,790 5,800 3,680 3,830 3,480 3,320 5,200 5,200
or -0,023 -0,023 -0,001 0,003 -0,066 -0,060 -0,016 -0,016
-3,450 -3,360 -0,120 0,370 -4,650 -4,150 -2,430 -2,410
N 630 630 164 164 134 134 283 283
Centered R2 0,363 0.356 0,345 0.27§ 0,538 0,500 360,5 0,535

t-statistics in italic. 2SLS indicates that algressions have been performed using two-stage $gastres. HAC means that t-statistics have been

computed from White/Newey West estimates of hekeaasticity and autocorrelation consistent standamt's.



