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Marriage, Employment Participation
and Home Production in Search
Equilibrium

Abstract

We model a marriage market where singles consider the prospects of
employment and income of their potential spouses, and married cou-
ples makejoint decisions on home production and labor participation.
This doubleinteraction between the marriage and labor markets is af-
Jected by search frictions in both. We characterize the job search strat-
egies of different couples; equal individuals have different behaviors
depending on their spouses. When the search for mates is easy, people
marry others with very similar productivity, and both spouses have the
same behavior in the labor market. This natural outcome is socially
inefficient as it takes some high productivity people off the labor mar-
ket and viceversa. It also expands income distribution. Some empiri-
cal findings in the labor literature are supported theoretically here.

Keywordds: labor markets, marriage markets, employment, home
production, equilibrum.

JEL classification: D83, J12, J21.
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1. INTRODUCTION

nanylabor market, thereis heterogeneityin workers’ wages

and labor participation rates. Part of it is explained, of

course, by differences in productivity: more productive
individualsare likelier to pursue work, and toreceive abetter
wage. But, in general, other circumstances may also matter.
In particular, the employment status, prospects and wages of
one’s spouse may affect whether one seeks work, as one shares
income and efforts toward home production with thatspouse.
Married to a high earner, one is likelier to engage in home
production, or to be more selective about which jobs toaccept.
Interestingly, since a person can get clear indications about
a marital partner’s earning potential while pondering the
possibility of marriage, then not only their careeris affected
by the productive features of their spouse, but their choice of
spouse is also affected by their potential careers.

In this paper, we develop amodel where agents go firstto a
marital marketand then alabor market. Agents choose their
spousestakingintoaccounttheir expected earnings, and once
married the couple makes joint decisions about job search.
Hence, the two-directional interaction described above is
brought forward. Furthermore, spouses can collaborate not
only by working and sharing their income, but by specializ-
ing, one in market work, and the other in home production.

We find that in equilibrium, across the space of all possi-
ble couples, each pair of spouses has a unique optimal strat-
egyoflaborsearch. Thereisapositive correlation in earning
potentials among spouses. When frictions in the marriage
marketare small, this correlationis verytight. Couples where
both spouses have very similar productivity also have sym-
metric (within the couple) labor search strategies. Very het-
erogeneous couples behave asymmetrically. In equilibrium,
the populationis divided in four classes: spouses with a simi-
lar (and high) productivity will constitute a high class where
both will always stay in the job market, eventually sacrificing
home production completely. If their productivity is similar
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but lower, they will choose to take turns to work, and at most
generate one income. Other more heterogeneous couples will
displaystrategies where the more productive memberis always
inthe market, and the less productive one stays at home always,
or almost always.

Theoretically, our paper contributes to the growing litera-
ture that studies the interaction between the marriage and la-
bor markets. We expand on Violante et al. (2012), who show
howreservation wages are affected by marital status and joint
search.Jaquemetand Robin (2013) studyindividual labor sup-
plywithafrictional marriage market. Bonillaand Kiraly (2013)
study how the marriage wage premium arises as an equilib-
rium outcome in a model with frictional labor and marriage
markets. Bonillaetal. (2015) study the link between marriage
and beautywage premiain search equilibrium. We add to this
literature as our main purpose is to study the consequences
of the link between search for a partnerand the facts that par-
ticipation in the labor marketis optional and consumption s,
at least partially, a public good.

Empirically, the main contribution of the paperisto explain
many previously documented facts from a coherent theoretical
framework. Our results reflect Schwartz (2010) who convinc-
ingly document that as the search technology has improved,
the positive correlationin earning potentialamongspouses has
increased, raising overall income inequality. This increased
symmetry in the human capital that the spouses bring into
the household reflects an increasing similarity in their inputs
and home production hours, as has been shown as far back as
Cancian et al. (1993). Schwartz and Mare (2005) analyzes the
data and reaches conclusions about the assortative nature of
spouse choices, and about the implicit participation decisions,
that interestingly fit our main theoretical results. We also get
a theoretical explanation for Powell (1997) and Lovasz and
Szab6-Morvai (2014), who find a positive effect of improved
child care provision on female labor supply.

We describe the environment in Section 2, and derive the
equilibrium in Section 3. We conclude in Section 4.
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2. THE ENVIRONMENT

Time is continuous and continues forever. The populationisa
continuum of measure Q  ofinfinitely lived women, and an-
other of measure Q, ofinfinitelylived men. Men and women
discount future consumptionatrate . Eachagentis character-
ized by an observable productivity p e [p,[?], taken from the
distribution function F, (p) in the case of menand F, (]_7) in
the case of women.

When young, agents first enter a marriage market, where
they can search (at a minimal but positive search cost) and
encounter members of the opposite sex. For two people to
be able to marry they require to be compatible (that s, all as-
pects of therelationship besides work and income, like attrac-
tion, personality, etc.), and notall potential couplesare such.
We assume that compatibilityisabinary characteristic of the
couplerather than theindividual, uncorrelated with produc-
tivity, and not a matter of degree (in other words, if I like you
thenyoulike me, and while we could both also like others out
there, we would not like them more or less). These meetings
between men and women emerge through a Poisson process.
For a searching man, compatible women are encountered
with an arrival rate g,=pQ , and women find compatible
men with arrivalrate p,=uQ .

Upon meeting a potential compatible candidate of the op-
posite sex, agentsalso observe their productivity, and they then
decide whether to enter a permanent monogamous relation-
ship, which emerges if doing so is strictly mutually agreeable;
otherwise, they keep searching for another spouse.! We also

' The case of unobservable productivity could be interesting, but

is not central to the main point of the paper. In addition, this has
been addressed in the literature on frictional labor and marriage
markets (see for example Boulier and Rosenzweig, 1984; Masters,
2008, or Brien et al., 2006). The most obvious consequence of
introducing such consideration is that, in some of the couples,
the partners realize ex post that they are not mutually desirable.
This would shift the attention to the possibility of divorce, which
is not the main concern of the paper. This would require to model
in much more detail the process by which information is revealed.
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assume thatagents can only entertain one suitoratatime, and
need to give up a match in order to encounter other matches.
When a couple marries, two clones of the newlyweds take their
place in the marriage market.

Onlyonce theyhave married do agents enter the labor mar-
ket. When searching, jobsare found atanother Poisson process,
with arrival rate A.Jobs pay as wages the worker’s marginal
productivity, and are indivisible — or exclusively full-time —em-
ployment, in the sense that the number of hours worked is not
variable.? With arrival rate 6 >0, the job exogenously ends.

Spousesshare income and home production; once married,
preferences correspond to the couple, not the individual spous-
es. The value of home production includes two components.
The first one (denoted #) is independent of couple’s income
and is enjoyed when atleast one of the partner’sis unemployed.
The second componentincreaseswithincome withamarginal
effect denoted a (that, for instance, enables to acquire house-
hold goods that complement home work or enhance its enjoy-
ment), butrequiresthatatleast one member of the coupleisnot
working (to produce that home work). A second unemployed
member of the family would be awaste, generating noincome
and adding nothing to the value of home production. Hence,
instantaneous tow utility is:

p+P both work and earn p and P
U=<p+h+ap if one works for wage p and the other

h does not work neither is employed.

In the appendix we address the link between this indirect
utility function and the direct function more commonlyused
in the literature.

2 Here, as in much of the macro literature and also, for instance, in
Rogerson and Wallenius (2012), individuals either work full time
or not at all. Making the number of hours worked an endogenous
variable (as in Rogerson and Wallenius, 2013) will probably not
change the general meaning of the main results.
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Searching for production opportunities carriesacost &; we
assume ¢ >0 but look at the limit case where & — 0. This in-
finitesimal cost implies that agents will search only when they
expectastrictly positive surplus from the market.?

3. EQUILIBRIUM

Due to the sequential nature of the problem, we can work out
thelabor market choicesand performance of any possible cou-
ple (whether in equilibrium such a couple would exist or not).
Then, given the benefits obtainable in different matches, we
look at the spouse-searching strategies of men and women.
Fornow, withnoloss of generality, we willlabel H the spouse
with a weakly higher productivity and L the other spouse;
whether H is the man or the woman will of course vary across
couples, and isirrelevant for now. Their productivities will be
denoted p, and p, < p,. Thevalue functionsthat correspond
to their circumstancesare denoted V,, ,where H (or L) take the
value 1 whenthespouse H (or L) hasajob,and 0when not. These
functions V,, are specific to each couple, as another pair with
different productivities would enjoy different returns. Then,

Voo :h+¢oﬂ(vlo _Voo)"'¢1;t(Vo1 _%o)

am :(1"'0‘)1714 +h+5(Voo _VIO)+¢2/I(‘/11 _Vlo)
Vo =(1+a) p, +h+6(Vog = Vi )+ A (Vi = Vi)
Wi =puthe +5(Vo1 +Vio _QVH)-

* Assuming costly search will keep us from having to analize mixed-

strategy equilibriawhereagentswhoareindifferentbetween goingto
themarketornotrandomizethedecision. Here,ifyouareindifferent
abouttheoutcomeofsearch,youchoosenottosearch,toavoidthecost.
Notice we do not need to make the same assumption of costly
search for the marriage market. In fact, the proofs below are
cleaner when we assume that men or women who are strictly
indifferent between accepting or rejecting a particular partner
always reject and keep searching, for an alternative the leaves
them strictly better off.
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The first equation tells us that the flow value of a couple
where neither has a job is given by the value of home pro-
duction (which, when nobody is getting an income, is just 4),
plus two factors related to their search behavior. First, if H is
searching (with probability ¢, ) the arrival rate 4 of produc-
tion opportunities that deliver the surplus vV,  —V,,. Second,
if L issearching (with probability ¢, ), thearrivalrate A times
the surplus V,, —V,,. The second equation tells us that a cou-
ple where only H works enjoys income p,, , plus the fruits of
the home production of L (augmented by the income gener-
ated by H, or h+ap,,), plus the arrival 6 of the destruction
of H’s job, times the implied net loss (V00 —Vw) , plus, if L is
searching for ajob (with probability ¢, ), the arrival A of the
surplus V,, —V,,. The other two equations can be understood
analogously, given ¢, is the probability H would search for a
jobwhen L is working.

For couples to behave optimally, at every chance they only
search for ajobifitimproves their condition, so:

é _{1 i Vio > Vao
) =

0 otherwise
bl TV

B 0 otherwise
b, = 1 i V11>V}0

0 otherwise
o[l VoV

: 0 otherwise

Definition 1: For all couples (H, L) an optimal job-search
strategyisacombination of values V = (VOO,VM,VH),V11 ) and la-
borsearch probabilities ¢ = (¢0, b, b, ) that satisfies the Bell-
man equations (1) and incentive compatibility conditions (2).

In principle, ¢ could take 16 different values, but the set of
possible situations narrows quite a bit thanks to the following:

Lemma 2: In any optimal strategy, a) ¢,=1, and b)

bh=1=>¢=¢=1

R. Bonilla, A. Trejos 7



Proof. Recall that there are no mixed strategies so the val-
ues 4, €{0,1} . a) Clearly, ¢, =0 cannot be an optimal strategy
when ¢ =0, because the couple can raise their income with
nosacrificein home productionifatleast one of the members
getsajob. Ontheotherhand, ¢, =0 while ¢, =1 cannotbethe
optimal strategy since it is dominated by ¢, =1, ¢, =0.Hence,
there are no optimal strategies where ¢, =0.5) When ¢, =1,
the lower-productivity spouse searches even though the high-
er-productivity spouse is employed. Then, the option of gain-
ing p, is worth giving up ~A+ap,, . Clearly, if this is the case,
itis also optimal for H to search when only L is working since
py > p, (the prize is higher) and h+ap, <h+ap, (thesacri-
ficeislower). Hence, ¢, =1= ¢, =1.

If the option of gaining p, (the same prize) is worth giving
up h+ap, (because ¢, =1), thenitisalsoworth giving upjust
h.Hence, ¢, =1=¢, =1.1

The lemma indicates that, of the 16 possible combinations
of ¢ that constitute alternative valuesfor ¢ = (¢0,¢1 N NN ) ,the
eightthatinclude ¢, = 0 arenotthebeststrategy forany couple,
nor the three thatinclude ¢, =1 and either ¢, =0 or ¢, =0.Of
theremainingfive options, two [ ¢ =(1,0,0,0) and ¢ =(1,0,0,1) ]
canbe collapsed into one—-say ¢ =(1,0,0,-) since theyonlydiffer
in ¢, which describesa choice that only happensifthe L hasa
job, something that does not emerge on the equilibrium path
if ¢ =0 and ¢, =0.Therefore, there are at most four possible
typesof optimal strategies, where ¢ = (¢0,¢1 NN ) assumes the
values (1,0,0,-), (1,1,0,0), (1,1,0,1) or (1,1,1,1).

The procedure to find out when each of these search strate-
giesisthe couple’soptimal behaviorisverysimple: Assume one
of the four candidate values of ¢ and substitute it in 1; then,
solvefor V,,, and finallyverify the parameter combinations for
which 2 hold forthat candidate ¢ , given those solutionsfor V,, .

Let’s analyze first the strategy (1,1,1,1) where both spouses
are always on the job market —either working or searching for
work. This strategy leads to families that (in their preferred
state) generate two incomes but no home production. Substi-
tuting ¢ =(1,1,1,1) inland solving for V,;, yields:

8 Monetaria, January-June, 2015



TV =A[r(1+a)+2(5 +as+A) | (py + 1)
+25(r* +8r(A+8)+25 (5 +24))h

r'v, =r[(l+a)r+(2(a +1)5 +(2a +8)),)] Pu
+A(2(a8 +8+A)+7)(py + 1)
+(28+7)(6+24+7)h

rv, =[(a +1)r* +7(2(a +1)5 +(2a +S)l)] Pu
+A(2(a8+5+A)+7)(py +p1)
+(26+7)(8+24+7) A

TV, =[r*+r((2+a)8+34)+24(8 +ad+A) | (py +p,)
+28(r+8+21)h

where F=r(5+/1+r)(2(5+/1)+r).

Although these expressions are messy, theyare also straight-
forward, and one can apply them to derive that

A(h+apy,)

V,, >V, .
P ot (@) At (@)

Similarly

(5+21+r)(h+apH)=
(a+2)5+24+r =& (tu)

Vi >Vig & b >

and

((a+2)5+22+7)py —(5+24+7)h

V.>V. o p <
1>V P a(5+24+7)

A little further exploration confirms that the first con-
straint is not binding, because it is laxer than the second
constraintforall p,,. Furthermore, the second and third condi-
tions coincide onthe ( p,, p,) plane onthe 45° line, at the value

(5+2/1+7)h

b =P1 :p*:(l—a)r+2((l—a)/1+5)‘

R. Bonilla, A. Trejos 9



For p, < p ,thetwo conditions cannot be satisfied jointly. For
Py 2P ,thethird constraintisredundantwith p, < p,, . Hence,
the strategy ¢ =(1,1,1,1) is only the optimal job-strategies for
coupleswhere p,, > p and p, > g, (pH ) .Inotherwords, thisis
the behavior in couples where both spouses have similar (and
high) productivity.

Analogous derivations can be obtained to characterize for
which couplesis each of our remaining options of ¢ the opti-
mal job-search strategy. This analysis is presented in the Ap-
pendix, and its results are summarized in the following:
Proposition 3. For all possible couples (py,, p, )
€ [p,ﬁljx [p,pH J,EI!¢ = (4,44, thatis optimal, In particu-
lar, therearevalues p’, p°<p" and (linear, increasing) functions
g:(pu). iefl,...,4} suchthatthe optimaljob-searchstrategyis

a) p=(1,1,1,1) if p,>p and p, > g (py)-

b) ¢=(1,1,0,0) if p" <py <p and p, >g,(py) orif p,<p’
and p, >g2(1bH)'

C) ¢=(1’1a0’1) if pH >ib* and pL e(g4 (pH)’gl (PH)], orif
pue(p’.p’ ] and p, (g, (pu)rgs(bn)]-

d) ¢ =(1,0,0,) if p, <p" and p, <g,(py) orif p,>p’ and
P8, (pH) :

Figure lillustrates these results.

Lemma 4. A couples utilityis an increasing function of the
productivity of each ofitsmembers. Thatis, V;, ( P =max { b, },
p, =min{p,7}) isaweaklyincreasing, piccewise linear, weakly
convex function of p, given 7 withslope Oat p= 0.

Proof. Let 7 < p°. For p~ p, 0V, (pH =max{p, 7},
p, =min{p,z}) / 0p=0V,"™ [op, =0.For p> g, (z) that deriv-
ative becomes 6%10100/6pL >0, thenfor p>r itis 8‘/(,10100/610,, =
oV, [op, , then for p> g, (m)itis OVy™ [0p, >Vy" [opy .
Allthese derivatives are non-negative and constant, and each
islarger than the previous one.
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Figure 1
OPTIMAL STRATEGIES FOR COUPLES

b,7P.,

¢=(LLLI)

¢=(L10.0 o

< ¢ =(L10,)

To verify the same for 7 [p" , p* ], simplyitis a matter of ver-
ifying that 0Vy," [op,, > V™ [op, = 0V [op, > V" [op, >
6%10000/6[7L, the appropriate values for oV, (pH =max{p, 7},
P = min{p,;r})/@p aspmoves from [[_9,g4 (ﬂ)j| to [g4 (ﬂ),gg (72')]
to[ g (7). 7] to [ﬁ,g; (72'):| to [g;l (7:),]_)} Finally, to check the
casewhere 7 > p", verify oV /op,, >V [op, =
avolom/apL > 61/010101/6pL > oV, /apL, whichin turn corresponds
to 0V, (pH =max{p,z},p, =min{p,z})/0p as pmoves from
[2g:(7)] 10 [gi(7).81(7)] 10 g (x), 7] to [mai" (7)] 1o
[gi' ().p]-®

Notice we find that symmetric couples have symmetric strat-
egies, and viceversa, in the sense that when the difference in

productivity between husband and wife is small, the optimal
jobsearch behavior is the same for both.

R. Bonilla, A. Trejos 11



Notice, forinstance, the tworegions adjacentto the 45°line,
where p, ~ p,. At the top, a marriage of two similarly produc-
tivity people keeps them in the labor market all the time. At
the bottom, amarriage of similarly (low) productivity people
keeps one of them — does not matter which — at home; when
both are unemployed, both search, and when either one finds
ajob, the other one stops searching. Meanwhile, in the other
regions, and especiallyin the region belowwhere p, is verylow,
the differences between the spousesare large, and their behav-
iorisasymmetric. Forinstance, inthe ¢ = (1, 0, 0,-) region, one
spouse is alwaysin the market and the otherisalwaysat home.

Our results reflect the pattern identified in Powell (1997)
and Lovasz and Szab6-Morvai (2014) who find that more ac-
cessible child care provision, bylowering the opportunity cost
of home production, increases female labor supply. Think
for example of decrease in the value of home production. In
this case gy(p,) shifts to the left, while g,(p,), g,(p) shift down
and both p,and p* decrease. Further, the decrease in g,(p,)
ishigher than that of g,(p,). This translatesinto the following
qualitative results: Thearea ¢ = (1,1,0,0) and ¢=(1,0,0,-) both
decrease, reflecting that now fewer marriages will be such that
one of the partners (the Linarea ¢ =(1,0,0,) ) ends up not par-
ticipating in the labor market. The area ¢=(1,1,0,1) also de-
creases, butit does so to accommodate the expansion of area
¢= (1, 1,1, 1) .Onceagain, thismeansless partnership inwhich
the L stops participating in the labor market, and more mar-
riages in which both partners remain in the labor market for-
ever. Asimilar pattern obtainsas oneanalyzesadecreasein
(brought about for example by an increase in the social provi-
sion of leisure opportunities).

Asfrictions disappear in the labor market (/1 - O) ,we find

0 h
that p” = p 1o’ 84 (pH)zgl (b )=h+ap,,and g, (py)= pu-
This means that areas ¢=(1,1,0,0) and ¢=(1,1,0,1) disap-
pear. In other words, the only couples that may arise are ei-

ther those where both spouses work or those were L never
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works; especially the latter are very frequent for extremely

high values of 4, since op* >0, g (PH) S0.
oA oA

Theresultsalsomatch thefindingsin Schwartz (2010) that
improvements in the partners’ search technology increases
the association between spouses’ earnings, thus raising in-
equalityas marriagesincreasingly consist of two high-earning
or two low-earning partners.* In our model, the individual
behavior of different types of couples may augment this in-
equality across society. See, for example, the contrast be-
tween a couple applying ¢= (1,1,1,1) and another choosing
¢=(1,1,0,0) . Individually, each member in the first couple
is more productive than each member in the second. Collec-
tively, when both couplesreach their desired state the former
has twice the number of employed people than the latter, the
differencesinincome become muchlarger. After discussing
the equilibrium in the marriage market below, we address
thelinks between family income distribution and efficiency
in our equilibria.

Whatabout the marriage market? Compatible, unemployed
single people encounter each otheratrate y,,k=m,w. Denote
‘}m ([)) the value forsingle men with productivity p of search-
inginthe marriage market. Obviously, for thisman thereisa
reservationvalue, callit R (p) ,such thatheisnotwillingto
marry a woman, even if she is compatible, with productivity
lower than R (p) . For awoman with productivity p we can
define V, (p) analogously.

Then,

* Please note, in class formation as in Burdett and Coles (2006),

the correlation in the productivity of those who marry arises
without assuming any correlation in the incomes of those who
meet. If one were to assume a matching process in which people
with similar income are more likely to meet, this would only
strengthen those results.

R. Bonilla, A. Trejos 13



A R,(p)
WV, (p)=u, ij( )

B R, (p)

rv”(p):ﬂw-[m(p)

The bounds in the integral simply imply that a single person

Voo (pH =max{p,7r},pL =min{p,7r})de ()
Voo (pH =max{[),7r},pL :min{p,ﬂ})dFm (ﬂ') .

of gender k with productivity p would not accept a marriage pro-
posal from somebody with 7 < R(p), nor get one from somebody
with 7> R (p).

Definition 5. Equilibriumin the marriage marketisa pair ofval-
ue function Vm (p),‘}w (p) andreservationstrategies R, (p) R, ([))
such that 3 holds for all p.

Of course, because allagents would rank any two (suitable) mar-
riage candidates in the same order, we know from Burdett and
Coles (2006) that, in any equilibrium for the marriage market the
population will be assorted in classes, where the men in the top
class marry women of the top class, men in the second class mar-
rywomen in the second class, and so on, with the possibility that,
for some parameter values, some men or some women with very
low productivity may never find someone who would take them.”

Lemma 6 (Burdett-Coles). There is a unique equilibrium of a
marriage market, which takes the form of a partition of | p, 17] into

sets S" for the population of men, and S for the population of
women where S} =[Rk (P) 1_7} S = [RkoiRk (p).R0™'R, (15)]
k € {w,m}, whereallagents of gender k with productivity p € St al-

ways marry the first compatible member of §;* thattheyencounter.
Ifthe number of sets §" formenis n then the number of sets S
for women will be n—1 (the least productive men never marry),

5

It is an unfortunate feature of the model that these men or women
that never marry also never work. This comes from our choice of
sequence (first the marriage market, only then the labor market).
We have explored the alternative where agents enter both markets
simultaneously, but in this case the number of states to keep track of
expands significantly, and the flavor of the results does not change.
Hence, we opted for simplicity in this regard.
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n (everybody marries eventually) or n+ 1 (the least productive
women never marry).

If y/r isverylow, n=1.Also, n increaseswith ,u/r and n —>
as pfr —>o.

The link between inequality across agents and inequality
across couplesisbehind aninefficiencyin equilibrium that we
derive and thatreduceswelfare. In thisregard, please note that
asfrictionsdisappearin the marriage market, then everybody
marries her or hisequaland all coupleslie along the 45°line.In
couples less productive than p* this means that one relatively
unproductive worker, but slightly more productive than their
spouse, remains in the labor market; couples more produc-
tive than p* are left -by choice- without the benefits of home
production. Without a subsequent labor market, this would
be welfare enhancing. In our framework, this is not necessar-
ily the case. A social planner would try to generate a negative
correlation between the productivity of spouses, to ensure that
the less productive workers in society are as often as possible
the less productive worker in their marriages, hence facilitat-
ing that they stay at home and specialize in home production,
while the most productive workers in society are also the most
productive workersin their couple, facilitating that they stayin
the market. The equilibrium, by generating a positive correla-
tion across spouses productivities, would keep out of the labor
market some highly productive agents (because they married
even more productive spouses), and would keep in the labor
market some very unproductive agent (because they married
even less productive spouses).°

® Asimple example is one where the population is divided in two
halfs, with productivities p, and p,, where p,/p, is a very high
number. If # and « are both high enough, in equilibrium the
p; agents only marry each other, the p, agents only marry each
other, and the labor force will be composed of half the popula-
tion, of which again half would be p, and half would be p, . In
this case, the more productive half of society would enjoy util-
ity (1+ a ) p, and the other half would enjoy (1+«a )p,. A social
planner would prefer it if each p, married a p, (and viceversa),
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Corollary 7. The assortative nature of the marriage mar-
ket equilibrium leads to aninefficient allocationin the labor
market. In particular, some relatively productive individu-
als will stay at home if their spouse is even more productive,
and some relatively unproductive individuals will stay in the
labor market if their spouse is even less productive. An effi-
cient outcome would require anegative correlation between
the spouses productivities, so for every very productive man
or woman there would be incentives to be always in the job
market, married to a very unproductive spouse that stays al-
ways at home.

Notice that one’s productivity at home is proportional to
the productivity at work of one’s spouse.

Corollary 8. If men and women are very similar (that is,
both genders have similar population sizes and similar dis-
tributions F,), then forlargelevelsof y /r ,almostallagents
have very similar productivity to their spouse, and thus most
couples belongto the sets where, in equilibrium, ¢ = (1,1, 1,
I)or ¢ =(1,1,0,0). Aswe consider lower levels of ¢ /r ,and
thesets S, arelessnumerous butlarger (or, alternatively, if we
allow for disparities between the population of men and the
population of women) there are sometimes bigger productiv-
ity differences across spouses, and an increasing fraction of
the couples population share the home burdens asymmetri-
cally ¢=(1,1,0,1) and ¢=(1,0,0,-).

Corollary9. The standard deviation of household per-mem-
berincomesislarger than the standard deviation of individu-
al productivities, both because highly productive individuals
marry each other, and because those couples have ahigher av-
erage participation rate than other couples.

ensuring in that case that all the p, agents stay at home and
all the p, agents work, which yields the higher utility (1+a )p,
for all agents. Hence, the same sorting mechanism that makes
income distribution more skewed among couples than among
individuals also leads to a loss of expected utility for all agents.
Also, efficient sorting is likelier to emerge when productivity
across agents is less variable.
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Corollary 10. If there are asymmetries in the distribution
of productivitiesof menandwomen, F, # F, (say, becausethe
here-unmodelled opportunities for education are not equal),
in general the less productive gender will have alower partici-
pationrate.

Corollary 11.Ifthere are differencesin populationsize be-
tween men and women, €, #Q, , everything else being sym-
metric, the gender with the higher population will be less
selective about marriage partners (have alower R,(p)), have a
higher average labor-participation rate (since many of them
will marry partners of the opposite sex that are less produc-
tive, since they are less selective), marry faster, and be likelier
to have alow-class of individuals that never marry.

4. CONCLUSIONS

We have developed amodel where the choice of marriage part-
ner is endogenous, and once the couple is formed, it jointly
decides its labor supply and home production. We find that
the equilibrium involves different labor search strategies for
different couples, and that often married agents — even the
more productive spouse within the household, or somebody
who has relatively high productivity among the population -
stay at home. Couples of spouses with similar productivities
to each other tend to choose strategies where both spouses do
the same thing, while asymmetric couples tend to have asym-
metric strategies. The latter kinds of couples tend, in equi-
librium, to be less abundant (due to the assortative nature of
equilibria), and more so as the technology for meeting poten-
tial spouses improves.

We find that the results we underscore in the corollaries in
Section 3 match a number of findings in the empirical litera-
ture. Besidesthe facts mentioned in the Introduction, the find-
ings about who marries whom tend to reconcile the results in
Schwartzand Mare (2005), but the implications aboutincome
inequality do not necessarily follow, since in any equilibria
where the two spouses in the couple behave symmetrically,
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in about half the households at any given time the less productive
spouse is in the market and the more productive one stays at home.
Thismeanstheincome distribution among households maybe more
unequal than the productivity distribution amongindividuals. Thus,
the results in Cancian et al. (1993) are also consistent with our theo-
retical results.

5. APPENDIX

5.1 Proof of Proposition 1

We apply the same procedure that we used in the text for the strategy

¢= (1, 1, 1,1) now to the other three candidate strategies (notruled out

by Lemmal): ¢=(1,1,0,0), ¢ = (1,1,0,1) ,and ¢=(1,0,0,-).
Considerfirst ¢ = (1, 1,0, 0) .Inthiscase, thevalue functionsbecome

Vo (I+a)A(p, + pr )+ (r+24+65)h
w r(8+24+7) ’

Vo= A(1+a)(py+py)+(1+a)r(5+24+7)p, +(r+5)(5+24+7)h
" r(5+7)(6+22+7) ’

A(L+a)(p,+py)+(1+a)r(5+24+7) py +(r+5)(5+24+7)h

V = )
10 r(5+r)(5+21+r)

[P +2(1+a)s+r(22+(2+a)8) (b + pu )+ 25 (5 +24+7)
- r(26+7)(5+22+7) ’

and the incentive compatibility conditionsrequire only V;, >V,, and
V,, 2V, since the latter makes V, >V, redundant. This narrows to

Apu
O+A+r

Vi

pr> & (Pu)

P28 (pH)
[+ r(ao+85+24)+5(ad+25+ad+32) ) py—(5+7)(5+22-+7)h
- Sat(5+384)+0A+ar’+2ar(5+A) ’
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where we know that g,(p,)<p, only when p, <p’, as defined
above, and that g, > g, if

k(5+1+7)
S(a+2)+(1-a)d+r
Therefore, the region where ¢=(1,1,0,0) is an optimal strat-
egy, isthe one above g, for p, <p° ,and above g, for p, € [p", 2 ]
Consider now the job search strategy ¢=(1,0,0,-). Under this
strategy,

Py <p°=

A(l+a)py +(5+A+r)h
0 r(6+2A+r)
AS(L+a)py+r(1+a)(5+A+7)p, +(r+8)(5+A+7)h
o r(5+r)(5+/1+r)
(M+a)(A+r)py +(S+A+7)R
0 r(6+A+r)
Vi

_ (84 A+r)(r+25+ad)(py+ pu ) +2(1+ @) 5 Apy +25(5+7)(S+A+7)h

r(5+/1+r)(5+r)(25+r)

and optimality requires V,, <V, and V,, <V, . The former trans-
latesinto p, < g,(p, ); the latter translates into

A(h+apy)
r+28)(1+a)+ 4

As it turns out, g, is the binding upper bound when p,, < p°,
and viceversa.

To conclude, consider now the job-search strategy ¢ = (1,1, 0, 1).
The value functions are straightforward to obtain yet rather
messy, so we skip directly to the incentive compatibility condi-
tions, which require simply V,, >V, >V, >V, .

From thesolutions of the value functionswe derive that v, >V,

correspondsto p, > g,(py, ). Meanwhile, V,; >V;, holdsifand only

pLng;(in)E(
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if p, <g,(py).and v, >V, ifandonlyif p, < g;(p; ). Sincewe
know that the former is the binding constraint if p,, > p’, and
viceversa, we conclude that the couples for whom ¢ =(1,1,0,1)
is the best job-search strategy are those that satisfy

pu>p and g (py)2p2g,(py) or
p* > p, = p° and g (PH)ZPLZ& (PH)

5.2 Link to a Direct Utility Function

Here we address thelink between the indirect utility function
we use, and the direct function more commonly used in the
literature, with features that include a fixed amount of avail-
able time that can be used either to work, as an input in home
production, or to consume leisure; and include ahome produc-
tion function that uses time from the individuals and goods
produced as inputs.

In the model, individuals either participate in the labor
market full time or not at all. Income derived from the labor
market for a couple, the independent variable in this utility
function, has a domain that is not a dense interval in the real
line, but a set of four discrete points (the income he can get,
theincomeshe canget, theincome can get together, and 0 -the
income that they getif neither works). Label these four points
tobey,=0,y,=p,,y,= pyand y;= p,+p,, and consider the choice
ofhowto allocate the resulting non-working time between lei-
sure and home production. The option of allocating 0 hours
tohome productionyields utility %, to a couple with marketin-
come y;, and the optimal allocation between leisure and home
production yields utility v, > w; > y,. Our only other restriction
relative to some papers in the literature is that we assume that
an agent working full time in the market cannot work at all at
home. Hence, /&= v, follows with noloss of generality, v, =y, fol-
lowsfrom thisrestriction, and we can define the values ¢, and
a, bythe equation v, = y,(1+a,)+v, .

Consider a general utility u(/, ¢, d) as a function of leisure /,
consumption of market goods ¢, and consumption of domestic
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goods d. Commonly, we assume that d is an increasing func-
tion of homework hours d = f (%,), ¢ anincreasing function of
market work hours and productivity ¢ = pf,(h,), and [ is the time
left after working in both, /= H~- h,— h,. We are imposing, as
we said above, restrictions on this general problem. The first
isthat £, € {0, H}, whichimplies that for each spouse thereisa
binary choice: either 4,=0, &, = H and contribute p, f,(H) to to-
tal ¢, or #,=0and contribute O to total ¢. There are four types of
household, defined by this binary choice. IntypeO0, 4,,,= 4, =0,
¢=0, and the couple maximizes u(l, 0, f;(2H-()), choosing an
optionalvalue [, thatsatisfies the first order condition u, () = us
O/ (), thatyields utility w,=u(l,, 0, f;,(2H-{,)). In type 1, where
L works, &,,=H, hy,,=0, c=p, I (where I = f,(H) isa constant),
and couples maximize u(l, I" p,, f,(H-1)), again choosingan op-
timalvalue /, thatsatisfiesanalogous rocs and implicitlyyields
utility w, = u(l, I p,, f,(H-1,)). Intype 2, where Hworks, obviously
the coupleis optimizing u(l, I" p,, f,(H-1)) and deriving u, = u(l,,
I p, fi(H=1,)). Intype 3, where both spouseswork, #,,,= k;;,,= H,
c¢=(pytpy) I',1=0andthe derived utilityis going tobe u; = u(0,
I (p.+ pu), £1(0)). At this point, these Focs and implicit values
u; are obtained with no loss of generality across the set of pos-
sible functions u(l, ¢, d), applying as a unique restriction rela-
tive to some literature that %, € {0, H}. Itis natural (and again
onlyanormalization) toassume that f;(0) =0, «(0,y,0) = y. Again
with noloss of generality define the parameter that we called 4
inthe paper as the value u,, and derive that u;= (p,+p,) I' . The
only restriction we are imposing here is that w(,, I" p,, fi(H-
0)/u(H, T py, 0)=u(ly, T py f; (H-1))/u(H, T py,, 0), which is
guaranteed, among others, by any » function that his homo-
geneous in its first and third components.

With thisnotation, the only three restrictions we are impos-
ing on the most general utility functions common in the liter-
ature are: a) That individuals either participate in the labor
market or not at all. »)) That individuals who work in the mar-
ket do not work at home. ¢) That ¢, =, .

Restriction a), as mentioned before, issomething done quite
frequentlyinbroaderliteratures since Hansen (1984), and done
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in thisliterature, forinstance, in Rogerson and Wallenius. Re-
striction b) is not too stringent. Only restriction ¢) is a loss of
generality relative to the literature, and we do not feel it is big
here. Again, in the absence of restriction a), ifthe range of the
possible incomes was an interval of the real line, restriction
¢) would amount to choosing averyspecific functional form for
utility (one where utility is homogeneous in leisure and home
production, including but not limited to Cobb-Douglas). But
given the granularity of the range, restriction ¢) isnot that strin-
gent. A discrete domain implies that order, not curvature, is
the relevant attribute.

References

Bonilla, R., and F. Kiraly (2013), “Marriage Wage Premium in a Search
Equilibrium,” Labour Economics, 2, pp. 107-115.

Bonilla, R., F. Kiraly, and J. Wildman (2015), Beauty Premium and Mar-
riage Premium in Search Equilibrium: Theory and Empirical Test,
cesifo Working Paper, No. 5242.

Boulier, B.,and M. Rosenzweig (1984), “Schooling, Search, and Spouse
Selection: Testing Economic Theories of Marriage and House-
hold Behavior,” Journal of Political Economy, Vol. 92, No. 4, pp.
712-732.

Brien, M., Lee Lillard, and S. Stern (2006), “Cohabitation, Marriage,
and Divorce in a Model of Match Quality,” International Economic
Review, Vol. 47, pp. 451-494.

Burdett, K., and M. Coles (2006), “Marriage and Class”, The Quarterly
Journal of Economics, Vol. 112, pp. 141-168.

Cancian, M., S. Dazinger, and P. Gottschalk (1993), “Working Wives
and Family Income Inequality among Couples,” in S. Dazinger
and P. Gottschalk (eds.), Uneven Tides: Rising Inequality in America,
Russell Sage Foundation, pp. 195-221.

Jaquemet, N., and J. M. Robin (2013), Assortative Matching and Search
with Labor Supply and Home Production, cemmar Working Paper.

Lovész, A., and Agnes Szab6-Morvai (2014), Does Subsidized Childcare
Matter for Maternal Labour Supply ? A Modified Regression Discontinu-
ity Analysis, Working Paper, HETFA Research Institute.

22 Monetaria, January-June, 2015



Masters, A. (2008), “Marriage, Commitment and Divorce in a Match-
ing Modelwith Differential Aging,” Review of Economic Dynamics,
Vol. 11, pp. 614-628.

Powell, L. (1997), “The Impact of Child Care Costs on the Labour Sup-
ply of Married Mothers: Evidence from Canada,” The Canadian
Journal of Economics, Vol. 3, No. 3, pp. 577-594.

Rogerson, R., and J. Wallenius (2012), “Retirement, Home Produc-
tion and Labor Supply Elasticities,” 2012 Meeting Papers, No. 1,
Society for Economic Dynamics.

Rogerson, R., and J. Wallenius (2013), “Nonconvexities, Retirement,
and the Elasticity of Labor Supply,” American Economic Review,
Vol. 103, No. 4, pp. 1445-1462.

Schwartz, C. (2010), “Earnings Inequality and the Changing Associa-
tion between Spouse’s Earnings,” American Journal of Sociology,
Vol. 115, No. 5, pp. 1524-1557.

Schwartz, C., and R. Mare (2005), “Trends in Educational Assortative
Marriage, 1940-2003,” Demography, Vol. 42, No. 4, pp. 621-646.

Violante, G., B. Guler, and F. Guvenen (2012), “Joint-Search Theory:
New Opportunities and New Frictions,” Journal of Monetary
Economics, Vol. 59, pp. 352-369.

R. Bonilla, A. Trejos 23






Carlos A. Medel

Inflation Dynamics
and the Hybrid New Keynesian
Phillips Curve: The Case of Chile

Abstract

It is recognized that the understanding and accurate forecasts of key
macroeconomic variables are fundamental for the success of any eco-
nomic policy. In the case of monetary policy, many efforts have been
made toward understanding the relation between past and expected
values of inflation, resulting in the so-called hybrid New Keynesian
Phillips curve (HNKPC). In this article I investigate to which extent the
HNKPC help to explain inflation dynamics as well as its out-of- sam-
ple forecast for the case of the Chilean economy. The results show that
the forward-looking component is significant and accounts from 1.58
to 0.40 times the lagged inflation coefficient. Also, I find predictive
gains close to 45 % (respect to a backward-looking specification) and
up to 80% (respect to therandom walk) when forecasting at 12-months
ahead. The output gap building process plays a key role delivering better
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results than similar benchmark. None of the two openness measures
used—real exchange rate nor oil price— are significant in the reduced
Jorm. A final estimation using the annualvariation of a monthly in-
dicator of GDP deliver reasonable forecast accuracy but not as good as
the preferred forecast-implied output gap measure.

Keywords: New Keynesian Phillips curve, inflation forecast, out-
of-sample comparisons, survey data, real-time dataset.

JEL classification: C22, C53, E31, E37, E47.

1. INTRODUCTION

heaim of thisarticle is to investigate to which extent for-
ward-looking (FL) measures of inflation help to explain
inflation dynamics as well as its out-of-sample behavior
witha Phillips curve ensemble. This objectiveis tackled by ana-
lyzing the performance of the so-called hybrid New-Keynesian
Phillips curve (HNKPC), introduced by Galiand Gertler (1999,
GG), using a dataset of the Chilean economy.
Itiswidelyrecognized that the understanding and accurate
forecasts of keymacroeconomic variables are fundamental for
the successinalmostall economic policies. In the case of mon-
etary policy, inflation forecasts are not useful froma practical
but from a theoretical viewpoint also. Many efforts have been
made toward understanding the relation between pastand ex-
pected values of inflation (even going beyond the particular
case of inflation; see Elliott, Granger, and Timmermann, 2006,
and Clementsand Hendry, 2011). The former component of in-
flation reflects the traditional inertia of price setting, while the
latter stands asan ingredient of rational expectations agents’
behavior. This corresponds to a confluence of the traditional
Muth (1961) argument on asset dynamics but without allow-
ingjumps giveninertiamodelling (Fuhrer, 2011). The HNKPC
offers an amalgamation of these two components by allowing
both a Calvo price setting scheme plus a fraction of FL price-
setters firms (see Calvo, 1983, and GG).
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Supposeastaggered price-setting scheme. Let 1 -6 the frac-
tion of firms that change prices at a given period, and 1-®
the fraction of firms that set prices optimally in a FL. manner.
Hence, current prices constitute a weighted average between
backward- (BL) and FL-firms, leading to the HNKPC baseline
equation:

ﬂt = ﬂ,x[ +7/117z.t—1 +7fEt |:7z.t]:t+h:|+gt ’

where 7, isinflation, E, [ﬂt{Hh] istheinflation expectationat pe-
riod f,measured withaforecastmade h-stepaheadat period ¢,
and x,isareal marginal cost measure. {/1; 394 f;of } are parame-
terstobeestimated,and ¢, isacost-pushshock, ¢, ~iid N (O, o’ )
This specification constitutes a reduced form of a structural
NKPC with v, =6/, y,= /¢, 1=[(1-0)1-0)(1-0)]/s
where g isadiscount rate, and ¢ =60+ a)[l -0(1 —ﬂ)] . Equa-
tion I results in a convenient form as it allows many price set-
ting schemes, making possible simple forecasting exercises
(as, forinstance, that of Jean-Baptiste, 2012).

There is a huge literature concerning a formal theoretical
derivation of the HNKPC. Some examplesare Smets and Wout-
ers (2003,2005), Christiano, Eichembaum, and Evans (2005),
Ercegand Levin (2003), and Collard and Dellas (2004), among
others.

Some other specifications, specially defined for open econ-
omies, include different and more complicated output gap
definitions or simply more independent variablesin Equation
1.! Gali and Monacelli (2005) analyze the case of the NKPC in
a small open economy using a rich economic model leading
to a simple reduced model including domestic inflation and
output gap. Thereisalso provided an application to the Cana-
dian case; same as in Kichian and Rumler (2014). In the same

! A thorough review in this matter can be found in Corsetti,
Dedola, and Leduc (2010).

Medel, C. A. 27



vein (NKPCinsmall open economies), Rumlerand Valderrama
(2010) analyze the case of Austria, Balakrishnan and Lépez-
Salido (2002), Batini, Jackson, and Nickell (2005), and Posch
and Rumler (2015) of the United Kingdom (UK), Leith and
Malley (2007) of G7 countries, Rumler (2007) of Euro Area
countries, and Mihailov, Rumler, and Scharler (2011) of some
OECD countries. All these articles putaspecial attention to test
the existence of an open economy component and in some
cases providing out-of-sample evidence. There is no a unique
nor common way on how to include openness in the baseline
model. Itis expected to differ considerably on the manner how
opennessisincluded. But, opennessinreduced form equation
typically lies within the options of either the output gap or as
anindependentvariable. Obviously, the latter typeis easier to
handle with forecasting purposes.

Many of the empirical evidence of the HNKPC have been col-
lected forindustrialized economies. Some selected examples
are Roberts (1997), GG, Gali, Gertler, and Lépez-Salido (2005),
Rudd and Whelan (2005), and Brissimisand Magginas (2008)
for Unites States (US), Jean-Baptiste (2012) for the UK, McAdam
and Willman (2003) for the Euro Area, and Jondeau and Le
Bihan (2005) for the UK and major Euro Area countries. The
main difference in their methodology concerns inflation ex-
pectation proxies, real-time estimates with different datavin-
tages, and the measurement of marginal costs.”

Acurrent controversial methodological discussion confronts
the results obtained by Rudd and Whelan (2005) in opposi-
tion to those of GG. While the former finds that lagged infla-
tion is the major driver of current inflation, the latter states
thatis the FL component. This bifurcation is due to different

? Itisworth mentioning that the US economy has richer conclusions
on this matter as it has several sources of survey expectations data
with along sample span, as is the case of the Survey of Professional
Forecasters (SPF) of the Federal Reserve Bank of Philadelphia, the
Livingstone Survey, the Michigan Survey, the Greenbook, Consen-
sus Forecasts, the Congressional Budget Office, and the Real-Time
Data Set for Macroeconomists (Croushore and Stark, 2001).
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specifications and estimation method assumptions; still an
ongoing buoyant discussion. Thisarticle follows more closely
the GG derivation of the HNKPC, with some minor twists ex-
plained later. Closer literature supporting the GG findings
and methodology are Gali, Gertler, and Lopez-Salido (2001),
Sbordone (2002), Smets and Wouters (2003, 2007), Levin etal.
(2005), Rabanal and Rubio (2005), Nason and Smith (2008) —
using the SPF expectations for the US economy-, and Henzel
and Wollmershauser (2008) —using CESifo World Economic
Survey for Italy- among others.?

More evidence on the HNKPC is provided by Paloviita and
Mayes (2005) for a panel of OECD countries. The authors, by
using a real-time database, find an influential role for the ex-
pectations; also unveiling the controversial role of the output
gapasameasure of marginal costs. Also considering real-time
data, Gruen, Robinson, and Stone (2002) and Robinson, Stone,
and van Zyl (2003) consider the case of Australia. The issue of
real-time datasetshasbeen analyzed thoroughlyin Orphanides
(2001), Orphanidesand van Norden (2002,2003), and Runstler
(2002). They provide evidence supporting the view that due to
different datavintages, estimated coefficients are subjecttoa
substantial data measurement uncertainty.

Canova (2007) analyzes the case for G7 countries using sever-
almultivariate economics and statistical-based models. Nunes
(2010) analyze the case for United States, whether is allowed
rational expectations and expectations coming from a sur-
vey. By doing this, the author is able to include different types
of firms when setting prices beyond the traditional Calvo set-
up. Granger and Jeon (2011) reinterpret the original Phillips
(1958) article with modern econometric techniques using the
originaland extended datasample for the UK. This exercise is

* There is also literature supporting the Rudd and Whelan (2005)
arguments —specially concerning the theoretical derivation of the
NKPC— as, for instance, Rudd and Whelan (2007), Agénor and
Bayraktar (2010), Mazumder (2010, 2011), Abbasand Sgro (2011),
Lawless and Whelan (2011), and Vasicek (2011).
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interesting since ease acomparison with all the new elements
developed to obtain the GG NKPC.

Some other approaches include that of Carriero (2008)
arguing that it is possible to test the NKPC without having to
estimate its structural parameters. Using this approach, the
author is unable to find a combination of structural param-
eters coherent with US data. This result suggests that the pro-
cess of expectations formation does not necessarily obeys
entirely to the rational expectations hypothesis. Lanne and
Luoto (2013) propose an estimation method based on a uni-
variate noncausal autoregressive model to avoid simultaneity
problemswhen using the GMM estimators. By using this, most
of the quarterly US inflation dynamics seems driven by iner-
tia. Some othervariations can be found in Smets and Wouters
(2002), Matheron and Maury (2004), Batini, Jackson, and Mal-
ley (2005), Petrellaand Santoro (2012), Malikane and Mokoka
(2014), and Posch and Rumler (2015), among others.

Finally, for the case of Chile, little research has been con-
ducted in thismatter. Some exceptionsare Céspedes, Ochoa,
and Soto (2007) and Pincheiraand Rubio (2010). The first arti-
clederivesaNKPC from astructural microfounded model, and
analyzestheirin-sample ability to explaininflation dynamics.
The second article addresses the issue of the weak predictive
power of purely BL PC with real-time data. While Céspedes,
Ochoa, and Soto (2007) also provide an out-of-sample assess-
ment, it is not the major concern of the authors. Instead, in-
ner motivation of Pincheira and Rubio (2010) —shaping the
specification search exercise-is precisely forecast accuracy.

In this article I first estimate an unrestricted version of
the HNKPC with Chilean data, to then compare its predictive
powerwithaBLPCand traditional benchmarks predicting at
h-months-ahead, 2 ={1; 3; 6; 12}. The dataset corresponds to
monthlyinflation, amonthlyindex of economic activity, and
the expectations of the Chilean Survey of Professional Fore-
casters (ChSPF). The estimation is made through the gener-
alized method of moments (GMM). As a robustness exercise,
I also analyze to what extent traditional openness measures
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are allowed in the reduced form of Equation 1. Again, for ro-
bustness purposes, I conduct the same estimations with the
so-called core inflation. A stability analysis is complemented
with some recursive estimations to shed some light about (in-
sample) parameter uncertainty.

The results show that the FLinflationary componentis sta-
tistically significant when is included in the specification. In
size, accounts from 1.58 to 0.40 times the lagged inflation co-
efficient. Real-time ChSPF forecasts of output are also useful
butasinstruments. When considering short-term forecasting,
I find predictive gains close to 45% (respect to the BL speci-
fication) and up to 80% (respect to the random walk) when
forecastingat 12-months-ahead. However, these gains are not
statistically significant according to the traditional Giacomi-
ni and White (2006; GW) test. In sum, these results should be
read carefully and just asavalid benchmark.

The in-sample results for core inflation support the exis-
tence of the HNKPC. Nevertheless, predictive results suggest
that core could be a process with higher memory. The out-
put gap plays a key role delivering better results than similar
benchmark. None of the two openness measures used -real
exchange rate nor oil price—deliver significant results in the
reduced form. Arobustness checking estimation using the an-
nual variation of amonthlyindicator of GDP instead of output
gap deliver reasonable forecastaccuracybutnotasgoodasthe
preferred forecast-implied output gap measure.

The article proceeds as follows. In Section 2, I detail the
econometric procedure, alongside the dataset utilized em-
phasizing the output gap construction —an unobservable vari-
able.Section 3 presents the empirical results divided in those
obtained in-sample and those when predicting both measures
ofinflation. Itis also presented the result of robustness exer-
cises. Finally, Section 4 concludes.

* This finding is in line with those of Orphanides and van Norden

(2002, 2005) obtained for the US economy.
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2. ECONOMETRICSETUP

Thebaseline specificationis the Equation 1. Toavoid part of the
simultaneity in the variables of the right hand side, I estimate
Equation 1 with GMM. However, this method eliminates meth-
odologicalsimultaneity only, as the series exhibitsa high corre-
lation given their underlying data generating process. I make
use of lagged observations of the variables as instruments (Iv),
described and tested later. Recall that the problem that GMM
addressesisthe orthogonality condition E, [X; £, ] thatnolon-
gerholds. Hence, itisneeded toinstrumentalize the x| matrix
with another one, say z,, containing ¢ IV (¢ > k) which fulfils:

El E._ [(”t —Ax, +y, 7 +7 B, I:ﬂ-thh ])th—l] =0.

In this context, a formal test for IV suitability is analyzed
through the Hansen’s J-statistic:

A

B () =pln-xi ) 2. (r,-x. B):

where w, isa /x ¢ symmetricand positive-definite weighting
matrix, asitweight the moments considered in the estimations.
Hence, GMM finds the vector of coefficients:

n B_( N )_l [N )
=(x'zw, z'x) x'zw, z'y.

that minimizes Equation 3. As | (,é, \ ) ~ x%,,alongwith the
estimated coefficients it is also reported the p-value that test
the null hypothesis: K, [j(,é,WT )] =0.If p-value >« , the 1V
arevalid at the « -level of significance.

The estimation of the weighting matrix is made according
to Hansen (1982) recommendation —the inverse of covariance
matrix, i.e. w, =87, and avoiding potential autocorrelation
with the Newey-West HAC method. The estimation of both
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covariance matrices-for the twostages: IVand final regression
-is set in the same manner. The whitening lag specification is
setautomatic, to be selected according the Bayesian Informa-
tion Criterion (BIC) choosing in amaximum of three lags (fol-
lowing the rule 7'7).

Despite the solution offered by the 1V, some other problems
could arise. A common setbackiswhen IV are weak instruments.
The problem could be easily explained when comparing the two
available estimators —OLS (,B) and GMM (ﬁ) : ﬁ =(x'x)" x'y
and g = (77’x)7l x'y with7=2w,z'. So, the relative asymptotic
bias could be expressed as:

plim[ 3 - 4]

Relative Asymptotic Bias =——=>—— = .

H ymp = Clm.2]
phm[ﬂ—ﬂ] (C[X,g]

T—xo

Cln,x] .

From Equation (5) itis easy to notice that the higher C[n,x],
the smaller the relative asymptotic bias. Note also that:

Av[g]=c(xn)" (a'n)(n'x)"
=0} (x'x)" (x'n) (n'm)(n'x)" (x'x)=V[B]-n:.

Hence, the lower the correlation between x and 7 (pﬂx ), the
higher the variance of the IV estimator relative to that of OLS.
Forthesetof Tvusedin each estimationitisused the Stockand
Yogo (2010) test, which null hypothesisis: IVareweak. Note that
itiscomputed through the Cragg-Donald F-statistic. More de-
tails on the econometrics of weak instruments can be found
in Bound, Jaeger, and Baker (1995), Stock, Wright, and Yogo
(2002), and Moreira (2009). A deep overview for the specific
case of the NKPC can be found in Nason and Smith (2008).
All the estimations are made through the GMM estimator.
There are many reasons to prefer this method. First, and fol-
lowing GG, the GMM results are robust to the non linear IV
GMM (NLIVGMM) estimator, which has been criticized by, for
instance, Lindé (2005) and Rudd and Whelan (2005). Thisisa
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goodreason tokeep GMM since NLIVGMM estimation requires
more computer time and it is more sensitive to the IV election
inaunivariate ensemble. Hence, GMM is more efficient in the
sense that Chumacero (2001) suggests, and it has proved to be
as good as NLIVGMM when accommodating eventual specifi-
cation bias.”

Second, GMM isalso the preferred estimation method in sev-
eralarticlesthatfollow GG especiallywith forecasting purposes.
Thisisthe case of Brissimisand Magginas (2008), Rumlerand
Valderrama (2010), Jean-Baptiste (2012), Kichian and Rumler
(2014), and Posch and Rumler (2015) among others. Itis often
argued that the use of this estimator must be stronglyattached
to IV validation through Hansen’s test and weak instruments
results. Both elements are empirically analyzed later.

Finally, thereisnoaclear norwidelyaccepted reasonto use
an estimator different to GMM. GG response to Lindé (2005)
proposal towards fullinformation maximum likelihood (FIML)
estimator relies heavily on a supposedly flaw simulation exer-
cise.® Asemphasized by Cochrane (2001), the election between
one (GMM) or another (ML) estimator for univariate cases is a
trade-off, and no consensus has been achieved. So, choosing
GMM implies more sensitivity to IVselection but reducing mis-
specificationrisk tofalse assumptions made for the error term.

2.1 Data

Equation 1 involves three different kinds of series: actualinfla-
tion, inflation expectations, and the output gap. The source of
all variables is the Central Bank of Chile (CBC). The available
sample spans from 2000m1 to 2013m12 (168 observations).

® An assessment of criticism response can be found in subsection
1.2 of GG.

® In particular, GG states in regard of the use of FIML: “[...] While
we do not take a stand on this claim we find Lindé’s argument
unconvincing. In particular as we discuss below Lindé’s Monte
Carlo exercise is heavily tilted in favor of FIML.” (p. 1110).
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When forecasting, itis used the firsts 77 observations (2000m1-
2006mb) as estimation sample, leaving the remaining 91 obser-
vations to evaluation sample (2006m6-2013m12). This scheme
delivers 91 out-of-sample observations when predicting one-
step ahead, 89 for 3-, 86 for 6-, and 80 for 12-months ahead.

Actualinflation -headlineinflation— corresponds to annual
percentage change of the total CPI (index level, 2013 =100),
the same measuring units in which the inflation target is set.
Forrobustness exercises, I make use of anotherinflation mea-
sure, the so-called core inflation. This corresponds to the CPI
inflation but extracting the components of Food and beverages
and Energy (reducing exogenous volatility).

Theinflation expectations are provided by the ChSPF.” The
ChSPFisinformed at the beginning of each month. Inflation
forecastsare delivered for 1-, 12-,and 24-monthsahead, along
with projections of GDP for the current and following year. It
collectsanswers from academics, consultants, executives and
private sector consultants who alsoreportforecasts for other
variables. Since each individual analyst’s projections are not
revealed, the median forecastisused. The ChSPF startsin 2000
and several times has changed its content. Except for minor
changes madesince 2004m1ll, ithasremained unaltered. On
average over the period 2000-2009, 35 analysts completed the
questionnaire each month.

Note that another source of inflation expectations is the
Consensus Forecasts monthly report. However, the expecta-
tions provided there are made in a fixed-horizon basis. This
is, everymonthitisreported the forecast for December of the
currentand nextyear. Hence, the information provided forin-
termediate horizons would be weaker than that coming froma
moving horizon forecast. Moreover, thiswillredound into an
inefficient forecast since the implied errors will show smaller
errorsatlonger horizons that those made at shorter horizons.

" Database freely available at <http: / /www.bcentral.cl /eng/eco-
nomic-statistics /series-indicators /index_ee.htm>. See Pedersen
(2010) for details.
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Table 1 displays some descriptive statistics of all the series,
including the output gap which is described in the next sub-
section. Basically, its construction relies on the use of the Eco-
nomic Activity Monthly Index (EAMI, index level 2013 =100),
which constitutesamonthly measure of GDP.* Note that the pre-
ferred transformation to achieve stationaryinlevel seriesis the
annual percentage change. This transformation is preferred
becauseitisachieved stationarityaccordingtothe Augmented
Dickey-Fuller test it is an easy to interpret standard transfor-
mation, and matches the denomination of the ChSPF answers.

Finally, for robustness purposes, and considering this case
as an open economy, there is also analyzed the real exchange
rate and the Brent oil price (sources: CBC and Bloomberg) as
independentstationaryvariablesin Equation 1. Note thatboth
headline and core inflation alreadyinclude information from
oil price, since there is a considerable pass-through to domes-
tic prices (see De Gregorio, Landerretche, and Neilson 2007;
and Pedersen, 2011, for details). In contrast, the real exchange
rate considers amore genuine interaction dynamics between
the domestic and foreign economies.

Figure 1 displays the actual and k-lagged forecasted infla-
tion series across the whole sample. Note that the inflation ex-
pectation 24-months ahead [ChSPF: inflation (¢+ 24)] is very
close to the inflation target the majority of the time. Also, the
time span includes the global inflationary spillover of the re-
cent financial crisis.

Note that the use of ChSPF datasetis made under anumber
of implicit assumptions. One of the most important is that re-
spondents minimize their mean squared forecasted error, i.e.
quadraticloss function. Thisimplies, among otherresults, that
they are efficient into incorporating and using new available
information. Foran appraisal of the suitability of these projec-
tions, in Figure 2, I plot the cross-correlation between inflation

Moreover, the annual rate of growth of the EAMI coincides with
that of the GDP for each third month of each quarter. EAMI as well
as inflation are freely available at: <http:/ /si3.bcentral.cl /Siete /
secure /cuadros /arboles.aspx>.
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Figure 1

ACTUAL AND H-LAGGED FORECASTED HEADLINE
AND CORE INFLATION!
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Headline — ChSPF Headline, h =12 (/-lagged)
-~ Core — ChSPF Headline, 2 =24 (hlagged)

!'Vertical line indicates out-of-sample forecasts start point (2006.6).
Source: Author’s elaboration using CBC's dataset.

(both) and the ChSPF expectations for 12 and 24 months. Af-
ter noticing that the forecast is made for headline inflation,
both expectations variables match the horizon at which they
are targeting relatively well. As expected, however, it is a less
clear cut with core inflation. In that case itis observed that ex-
pectations match the horizon with almost three or four lags
but with a similar accuracy.

2.2 Output Gap Building Blocks

One of the major drawbacks when estimating the NKPC is the
impossibility to accurately measure the excess of demand, i.e.
marginal costs. The typical alternative is the output gap, i.e. the
difference between the currentand potential output.’Basically,

? Note that I focus on output gap instead of unemployment gap
following the recommendations of Staiger, Stock, and Watson

(1997a, 1997b).
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Figure 2

CROSS-CORRELATION. INFLATION
AND (LAGS OF ) CHSPF EXPECTATIONS!

B Actual headline & ChSPF headline, 2=12
1.07 ®mActual headline & ChSPF headline, 4 =24
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!Confidence interval: 0+ Z, / n, where a is the probability-level of the inverse
normal distribution (n =168) (see Chatfield, 2004, for details).
Source: Author’s elaboration.

instability arise with the end-of-sample problem of filtering, es-
pecially when the Hodrick-Prescott (HP) procedure is used to
obtain the potential output; an unobservable component."
To alleviate this setback, I follow the approach proposed by
Bobbitt and Otto (1990) and Kaiser and Maravall (1999), re-
launched by Mise, Kim, and Newbold (2005). This consists of

% See Orphanides (2001), Orphanides and van Norden (2002, 2005) and
Garratt et al. (2008) for a discussion on this matter.
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Figure 3

OUTPUT GAP BUILDING BLOCKS
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Source: Author’s elaboration.

addingforecasted observationsto level series prior to perform
any filtering procedure. Hence, the method applied to obtain
the output gap follows the steps of Figure 3. Note that the sea-
sonaladjustmentis made with X-12-ARIMA in its default mode,
and the filtering method is HP (1 =129,600) -

Asthe method involves the use of forecasted observations,
three measures of output gap emerges: 7)using forecasted val-
ues up to five-years ahead (60 observations) coming from an
ARMA(p, q) model (labelled: Bwd), i) using ChSPF GDP fore-
cast for the current year [Fwd (t+ 12)], and #ii) same as i) but
using forecast for the following year [Fwd (t+24)]. As aresult,
three different matched specifications of the Equation 1 are
analyzed:

I)a (now non-strictly) BL model, including lagged inflation
only, plus Bwd output gap,

2)aFLmodel, including lagged inflation, the ChSPF expecta-

tions of inflation 12-months ahead, plus Fwd (t+ 12) output
gap, and
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3)aFLmodel, including lagged inflation, the ChSPF expecta-
tions of inflation 24-months ahead, plus Fwd (¢ + 24) output
gap-

The chosen ARMA model for EAMI corresponds to

AIQYt =y, =a+py._+6v,_,+0,,0,_, +v, ,with v, ~iid N(O, Uf ),
chosen with the general-to-specific (GETS) iterative process allow-
ing for skipped terms. The estimation is presented in Table 2,
whichalsorevealsrobustresultsacross the sample span,and a
correctspecification according to the Durbin-Watson statistic.

InAppendixAitiscompared the stabilityacross the sample
of the purely BL and Bwd output gap measures to assess the
stability gain using forecast observations. This procedure re-
doundsintoamore demanding BLbenchmark for the HNKPC
estimation and forecasts. As expected, the latter methodolo-
gy exhibit minor deviations while the number of observation
isincreased.

Severalarticles use output gap as a proxy of marginal costs,
differing often on the way how to obtain detrended output
(whether based on HP or other device). The economic ratio-
nale behind this measure is striking; it considers the distance
between the current state of the economy and the counterfac-
tual that may be obtained if all factors were employed in the
absence of shocks. Some examples using output gap are Rude-
busch and Svensson (1999), Stock and Watson (1999), Lindé
(2005), Paloviitaand Mayes (2005), Rudd and Whelan (2005),
Gali, Gertler,and Lopez-Salido (2005), Canova (2007), Dees et
al. (2009), Nunes (2010), and Jean-Baptiste (2012), among oth-
ers. Moreover, Batini, Jackson, and Nickell (2005) use output
gap alongside the labor share on the basis of an endogenously
determined price mark-up.

Nevertheless, some other measures of marginal costs have
beenalsoused. In particular, GG and many otherauthorsmake
use of the logarithm of the non-farm business labor income
share. For the particular case of Chile, Pincheira and Rubio
(2010) make use of the HP-based output gap, whereas Cés-
pedes, Ochoa, and Soto (2007) of amore complicated specifica-
tion relying heavily on structural assumptions (and ultimately
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Table 2

AUXILIARY MODEL FOR EAMI (y,) FORECASTS!

Estimation sample Full sample
Dep. variable ¥ W
P 0.961 0.893
(0.000) (0.000)
o -0.510 -0.226
! (0.000) (0.000)
0 -0.489 -0.773
2 (0.000) (0.000)
o 6.536 4.360
(0.000) (0.000)
R 0.656 0.741
D-W statistic 2.288 2.355
RMSE 1.209 1.324
Sample 2000m2-2006mb 2000m2-2013m12
Number of observations 76 167

Notes: 'p-value shown in parenthesis. Variance corrected with Newey-West HAC.
RMSE stands for root mean squared error.
Source: Author’s elaboration.

depending on calibrated parameters). Due to frequency consid-
erations (monthlyin thisarticle versus quarterlyin Céspedes,
Ochoa,andSoto, 2007),Iam unable to replicate their marginal
cost measure. Also, some of the input data used to build their
marginal cost measure has suffered of a major methodologi-
cal change since 2010 making difficult a fair extension of the
sample (see INE, 2010, for details).

Finally, Stockand Watson (1999) suggest that especiallywhen
theaimistoforecast, the output gap measure providesa conve-
nientalternative since relies basicallyinaunivariate ensemble.
Also, some of the major problems associated with output gap
-instead of using marginal cost-are rather an empiricalissue.
Typically is the end-of-sample problem, already tackled in this
articlein an efficient manner according to Chumacero (2001).
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2.3 Out-of-sample Assessment

To investigate whether the BL or one of the two FL specifica-
tionsis better at forecasting, I compute and compare the root
mean square forecast error (RMSFE):

N | —

RMSFE, =HZT“(7; Al )2} ,
t=1

/

tyt—h
t.For completeness, and amore demanding comparison, Ialso

include two competing models: the random walk (RWK), and
an AR(p) model choosing paccording to a fixed-7Tversion of the
stepwisebackwards procedure (labelled: AR[SB]). Thislast model,
similar to GETS, chooses the autoregressive order p within the
estimation sample, fixingituntil the last observation is used for
estimation. Note that OLS deliver misleading results (notshown),
implying that each forecast involve the multistage estimation
once an observation is added to the sample (and dropping the
last one under arolling window scheme).

Finally, statistical inference is carried out with the GW test
of predictive ability. It requires that errors have to be comput-

where 7/,_, isthe forecast A-step-ahead of 7,

., »madeat period

ed in arolling window scheme, and works for both nested and
non-nested models. The null hypothesis can be summarized
as both models have the same predictive ability conditional to its model
(see Clark and McCracken (2013), fora comprehensive descrip-
tion of the test.)

2.4 Robustness Exercises

Despite that the baseline exercises (in-and out-of-sample) are
reestimated using core inflation, three more estimations are
conducted. As above mentioned, to analyze whether interna-
tional variables play a role in inflation dynamics, there is in-
cluded in Equation 1 the real exchange rate (¢, and the oil
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price (p,) separately. Hence, the equation to be estimated cor-
responds to:

n ﬂ’-t = ﬂ“xt +th +7b7zt—l +7fEt [”tj,mh:l"'gt ’

where g is either g,or p,, and k isanew parameter to be estimat-
ed. The remaining robustness exercise consists simply on the
substitution of x,as output gap and defining x, as the annual
percentage change of EAMI.

Itis worth mentioning that all specifications, i.e. variables,
lags, and 1V, for the baseline close economy case were chosen
followinga ¢-statistic significant criterion in two sample spans:
using the estimationsample and the full sample. Any specifica-
tion that does not fulfil statistical significance within these two
samplesis discarded. If the specification fulfils the criterion,
thenitisanalyzeditsforecasting power and becoming the pre-
ferred specification. After having found the preferred specifica-
tion itis analyzed the case with g,variable, making use of the
same lag and IV structure. Hence, analyzing simply the mar-
ginal information that g, would provide.

3.RESULTS

3.1In-sample Results

Theresults for the three specifications with headline are pre-
sented in Table 3 for two samples: estimation (1-5) and fullsam-
ple (6-8). The J-stat. p-value indicates that IV are valid along
the sample span except for the BL specification. The list of
IVanditsusedlagsis presented in Table 5. It also reports the
weak instruments testing results. There are two other vari-
ables tested as IV: Consensus Forecasts’ Brent oil price and
ChSPF’s foreign exchange rate. Theybothresultasnovalid IV
with any acceptable lag length. Also, according to the Stock
and Yogo (2010) test, the set of IVare not weak, soits variance
estimation is not spoiled by IV bias.
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Note thatin both BL equations (1 and 4), the lagged infla-
tion coefficients ranged from 0.83 to 0.88 (both significant).
The output gap is significant with one lag (note that the first
lag is allowed as it comes from a forecasted variable. In real-
ity, delayin datarelease allows since two lags onwards). Equa-
tion 2isthe preferred with Fwd (¢t + 12). In this case, the output
gap is not significant with any lag between [1; 24]. Equation
3 shows the results when considering the 12-lag. As the data
for ¢ are sorted considering the A-period value, any lag be-
tween [1; 12] can be still considered as a forecasted value of
7, (inthis case, lag 12 matches the targeted variable). Never-
theless, the output gap resultsasavalid IV. The FL coefficient
accountsfrom 1.08 times bigger than the lagged coefficients
in the first sample (Equation 2), declining to 0.67 times with
the whole sample (Equation 7). The set of Equations 4, 5 and
8 mimics the results for Fwd (t+ 24). In this case, the decay in
importance of the FL coefficient is more dramatic. For the
first sample (Equation 4) accounts for 1.58 times to then de-
cay to 0.40 with the full sample (Equation 8).

Table 4 shows the results for core inflation. Qualitatively
these results are similar to headline but quantitatively their
figures are more dramatic. The lagged inflation coefficient
in the BL specification fluctuates between 0.77 and 0.91 (Ta-
ble 4: Equations 1 and 6). The FL coefficientin the Fwd (t+ 12)
specification starts from 2.48 times the lagged coefficient,
declining to 0.39 when considering full sample. Considering
the Fwd (t+24), the FL coefficient accounts from 1.12 times
with respect to the lagged, to just 0.19 with full sample.

All these results reveal instability in the parameters asso-
ciated to FL inflation. To this end, in Figure 4, I display four
graphs for each variable analyzing the evolution across the
sample (recursive) of the key parameters: y,, 7,, the t-sta-
tistic of 7, , and the J-stat. p-value (keeping the same IV)."

' However, this analysis is simpler than that developed, for in-
stance, in Swamy and Tavlas (2007) and Hondroyiannis, Swamy,
and Tavlas (2009). In those studies, the authors make use of a
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Figure 4
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IN-SAMPLE RESULTS OF RECURSIVE PARAMETER
ESTIMATION ACROSS FORECASTING SAMPLE!
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Figure 4 (cont.)

IN-SAMPLE RESULTS OF RECURSIVE PARAMETER
ESTIMATION ACROSS FORECASTING SAMPLE!

C. T-STATISTIC OF THE FORWARD-LOOKING PARAMETER
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These results show that for headline the persistence param-
eter moves slowlyaround 0.80to 0.90 at the end of the sample.
However, differentresults are obtained for the FL parameter.
Amajorshiftisadvertedin the aftermath of the financial cri-
sis. While in 2009 the parameter reaches values even great-
er than one, since 2012 that is around 0.50 with the two FL
specifications. The parameter is almost always significant,
and the IV are valid until 2013 for the FL specifications only.

For core inflation the situation looks similar. However, al-
most all estimates remain steady since late 2009. The lagged
coefficients look similar for the three specifications around
0.90, while the FL coefficient below 0.40 (significant along
the sample). The IV are consistent, especially with the Fwd
(t+24)specification.

From this analysis it is possible to conclude that there is a
robust but low role for expectations when determining cur-
rentinflation. This evidence is shared for headline as well as
core inflation.

The results of robustness exercises when using headline
inflation are the following."? In Table 6 there are shown the
estimations using the real exchange rate within the preferred
specification for each output gap version using two sample
spans. Note that these results are obtained after fulfilling
statistical significance with the full sample for a given lag -
or some lags—, and then analyze the results with the reduced
sample. By doingso, Equations 4 to 6 using full sample reveal
asignificantbutunclearrole forreal exchange rate, ranging
from —6.0% to 7.6%. When considering FL measures, the co-
efficient is significant negative around 6% to 3%. However,
the chosenlaglength —-the onlysignificant-doesnotremain
significant within the estimation sample, see Equations 1 to

time-varying coefficient environment to reduce bias specifica-
tion, finding a minor role for lagged inflation in four European
countries.

2 The robustness results using core inflation are not reported for
the sake of space, but they are available upon request.
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3. Even if they were significant, the coefficients are unstable
in bothsignandsize. Hence, this version of the HNKPC is dis-
carded for a further forecasting analysis.

Table 7 present the results when using oil price. It is no-
ticed qualitatively same situation than before: significance
with full sample ~Equations 4 to 6—, and erratic results with
the short sample ~Equations 1 to 3—. The elasticity is close to
zero possiblybecause the information provided by oil pricesis
alreadyincluded in the FL component of inflation as De Gre-
gorio, Landerretche, and Neilson (2007) argues. Again, these
estimationsare discarded for further out-of-sample analysis.

Finally, Table 8 shows the results when instead of output
gapitisused theannual percentage variation of EAMI. In this
case, the results seems promising for forecasting exercises
since the variable is significant when it is included in both
the first- and second-step regression and with the expected
sign. Note that the output gap is completely substituted by the
growthrate, evenasan IV. Thisisa particular convenient re-
sult when the aim is to forecast since same specification could
produce accurate forecasts with less information —an issue
addressed later. According to Table 8, there is a major role
for lagged inflation, whereas FL component has declined it
importance as more observationsare included. Using the es-
timation sample, the ratio between FL and lagged component
is greater than unity, while with the full sample it accounts
between 32% to 54% only.

3.2 Out-of-sample Results
Theresultsare presented in terms of the RMSFE ratiobetween

the preferred FLspecification (pivot) and acompeting model:

RMSFE,; ™"

] RMSFERatio, =—— 4 ___
RMSFE, """
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Hence, figures below one are in favor of the Fwd (t+k)model,

where k = 12 for headline and k = 24 for core. The results are
presented in Table 9.
Theresults for headline show predictive gainsinalmostall cas-
es. The exceptionsarewithrespect tothe RWKand the AR[SB] at
h={1;3}. Note that when comparing to the other PC, the gains
are qualitatively mixed: while higher gains are observed re-
spectto Fwd (t+24)at h={1; 3}, it achieves 45.9% (=1-0.541)
when predicting at 2={6; 12}. The preferred specification is
also better than both benchmarks when predicting at 4= {6;
12}. According to the GW test, all differences are statistically
significant except those with the BL specification.

The results for core reveals that the preferred specification
Fuwd (t+ 24) outperforms the other FL specification, and both
benchmarkswhen 2=12. The GWtest reveals that only respect
to Fwd (t+12)at h={1; 3} the gains are statistically significant.
However, note the BL specification is better at any horizon
(but gains not significant). This result suggests that the lower
variance of core respect to headline —i.e. its smoothness— in-
flates the relevance of the autoregressive term neglecting the
inflationary FL variable (recalling that the forecast is made
for headline).

In general, the out-of-sample exercise suggests that along
with the ability of the HNKPC to explain inflation dynamics,
it could be also considered as a valid benchmark model when
forecasting at short-run. The predictive results for core infla-
tion point out thatits dynamics differs from those of headline,
suggesting that core could be a process with higher memory
(Grangerand Joyeux, 1980).Itisalsosuggested that the FL mea-
sures used are more related to the most volatile components of
inflation. Conditional to the 1V, the output gap measure plays
arolewithin the BLspecification delivering better results than
its closer benchmark, AR[SB]. Further unexplored vignettesin
thisarticle mayshed somelight on core dynamics byanalyzing
some minor twists. For instance, nonlinearities in the (same)
IV, and /or long-run forecasting horizons.
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The results using the annual percentage variation of EAMI
instead of output gap are presented in Table 10. As a robust-
ness exercise, these results are compared to the baseline case.
Hence, itisreported the ratio:

Annual variation
RMSFE!
Output gap
RMSFE/

m RMSFE, Ratio Robustness=

’

where figures above unity implies a worst performance of the
annual percentage change (annualvariation) compared to the
same specification when using output gap measure (output
gap). In all the cases the baseline specification achieves a low-
er RMSFE except with the Bwd representing a predictive gain
of 8%. Nevertheless, this gain is not statistically significant ac-
cording to GW test.

Despite these results, the annual variation option stillseems
convenientand efficient given its simplicity. With headline in-
flation, the average predictive lossusing the Fwd 12 output gap
acrossthe horizons achieves 5%. This figure is even smaller at
h=1and 3 around 2.8%. For the case of core inflation there is
a similar situation. With Fwd 12 output gap, the average pre-
dictivelossachieves4.8%, and upto 2.4% at =1and 3. Hence,
the annual variation option seems as avalid second best alter-
native for inflation forecast.

4. CONCLUDING REMARKS

Theaim of thisarticleis toinvestigate to which extent FL mea-
sures ofinflation help to explain inflation dynamics and their
forecasts with a PC ensemble. This objective is tackled by ana-
lyzing the performance of the HNKPC, using a dataset of the
Chilean economy, including inflation forecasts as a measure
of inflation expectations.

To that end, I first estimate with GMM an unrestricted ver-
sion of the HNKPC, to then compare its predictive power with
a BL PC and traditional benchmarks predicting at 2= {l; 3; 6;
12}-months-ahead.
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The results show that the FL inflationary component is sta-
tistically significant when is included in the specification. In
size, the preferred specification accounts from 1.58 to 0.40
times the lagged inflation coefficient; the latter figure consid-
eringwhole sample. When considering short-term forecasting,
I find predictive gains close to 45% (respect to the BL specifi-
cation) and up to 80% (respect to the RWK) when forecasting
at 12-months-ahead. However, these gains are not statistically
significant. In sum, these results should be read carefullyand
the HNKPC just as avalid benchmark.

For robustness purposes, there are estimated same speci-
fications with core inflation, plus an open economy analysis
with real exchange rate or oil price. The in-sample results for
core inflation support the existence of the HNKPC. Neverthe-
less, predictive results suggest that core could be a process with
higher memory. The output gap plays akeyrole delivering bet-
terresults than similar benchmark. None of the two openness
measures used -real exchange rate nor oil price- deliver sig-
nificant results in the reduced form.

Finally, the estimation using the annual variation of amonth-
ly indicator of GDP instead of output gap deliver reasonable
forecast accuracy but not as good as the preferred forecast -
implied output gap measure.

AnnexA. Output Gap Stability Analysis

One ofthe most desirable conditions foran unobservable vari-
ableisits stability. This can be understand as how robustis the
measure while more observations are added to the sample. A
more robust measureisthatlessinvariant to new observations,
and statistical inference can be carried out with a higher de-
gree of reliability.

There are several measures towards stability assessment.
Some common as well as useful measures are those contained
in the X-12-ARIMA program in order to assess the seasonal
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adjustment quality, i.e. sliding spans and revision history."”” In
thisappendixitis described and employed the revision histo-
ry technique to determine the effect of forecast observations
in the stability of the output gap measure, compared with the
case where no observationsare added. Thislast situationis of-
ten referred as the end-of-sample identification problem.

Therevision historyis defined as the difference between the
earliest estimation of a given observation obtained when that
observation is the last available and a later estimation based
onallfuture data available at the time. Hence, this measure is
specifically concerned with the effect of new information on
the historical record of the output gap and the variance con-
tribution to the estimation and the forecast afterwards.

Therevision historyis calculated as follows. Let }7,‘, =Y — Yo
the output gap measure (inlogs) calculated using ¥, asamea-
sure of potential output. y;, corresponds to the trend compo-
nent of the decomposition Yy, = Y + Y, obtained with the HP
filter using available data until observation ¢. Now, suppose
that the same 37”[ measure is obtained considering all future
dataavailable until observation 7, j,; . The revision historyis
defined as:

Rt = &t\T _5)t\t'

Note also that the decomposition Y, = ¥, + ¥, canbe made
by using the actual plus 2-forecast-augmented variable, y,{Hh ,
toimprove itsstability. In this case, the output gap corresponds
to j)t\t,f = Yy —y,{tfh , while the revision history to:

Rl,f :5)1\T _5)l|l,f .

The comparison comprises R,and R, , as R, isrelated to the
purely BL case and R, , to the Bwd output gap measure. In Fig-
ure Al, the first panel show the revision historyacross the sam-
ple for output gap based on the purely BL potential output (v

B See Findley et al. (1990) and Findley et al. (1998) for details.
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-point is the most recent estimation ;). The second panel ex-
hibit the revision history for Bwd. In both figures there is also
depicted the average of both measures. Note that the difference
between purely BL and Bwd accounts for approximately 0.20
(=0.78-0.59) basis points, while the variancesare 0.83% and
0.59%, respectively. Hence, the procedure proposed by Kaiser
and Maravall (1999) of adding forecast observations prior to
any filtering procedure deliver a more stable measure of out-
put gap. Thislast characteristic is desirable since this variable
is prone to exhibitalarger measurement error which may turn
to spoiling both interpretation and inference.
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Household debt in many advanced economies has increased signifi-
cantly since the 1980s and accelerated in the years before the Great
Recession, resulting in an aggregate reduction of saving rates in the
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Precautionary savings, due to laborincomeuncertainty, have also in-
[fluenced household decisions especially during the 2007-2009 period.
Keywords: Private consumption, financial developments, precau-
tionary savings, debt.
JEL classification: E21, E44, FOI.

1.INTRODUCTION

ousehold debt in most advanced economies has in-
H creased significantly since the 1980s and accelerated

in the years before the Great Recession that started in
20072008 (see first panel of Figure 1). In fact, since 2000 the
rapid debt growth hasallowed consumption to grow faster than
income. This has entailed a reduction in the saving rates of
most developed countries during the expansionary phase of
the business cycle (see second panel of Figure 1). Although this
process has been heterogeneous across countries (Denmark
and United Kingdom reduced their household saving rate by
six percentage points, while it increased by four percentage
pointsin New Zealand and Austria), the overall saving rate of
the OECD countries declined by almost one percentage point
between 2001 and 2007 (and the lending capacity by more
than two percentage points).

Some of those economies are deleveraging toachieve asus-
tainable level of debt relative toincome and this balance-sheet
restructuring may affect their recovery. In the early phase af-
ter the financial shock, the aggregate OECD household saving
rate increased by more than two percentage pointssince 2007
(and the lending capacity by almost five percentage points),
involving an adjustment in private consumption. Afterward,
there hasbeenadownward correction, although theyare still
above those observed in the Great Moderation period.

Many analysts have said that household debt overhang and
the increase in house prices observed in many countries be-
fore 2007 could play an importantrole in explaining the con-
sequences of the current financial crisis over the business
cycle. In fact, we know that historically housing busts and
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Figure 1

OECD COUNTRIES: HOUSEHOLD DEBT, SAVING RATE
AND LENDING CAPACITY, 2000-2013
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credit crunches are associated with deeper and longer-last-
ingrecessionsinadvanced economies (Claessensetal., 2009).
Moreover, this time recovery is taking place in an uncertain
environment with persistently high unemployment rates.
This paper studies the empirical influence on consumption
of these factors.

There is considerable heterogeneity across countries re-
garding changes in the composition of assets and debt. In
some of these countries, debt levels rose until 2007 in paral-
lel with the increase in household wealth. In fact, the rise in
gross household debt and the following correction has been
associated with the developmentsin the housing marketand,
specifically, with the boom-bust of housing prices. That is
the case for countries like the USA, the UK, Ireland or Spain,
where house prices have been declining more (for example,
Garrote et al., 2013). Whereas in Italy or Korea, the increase
in household debt has been associated with consumer loans,
which have very different characteristics from mortgages.
And, at the other extreme, households in Germany and Ja-
pan have reduced their debt level since the 2000s. Figure 2
comparesthe notable differences since the 2000s between de-
velopments in debt, wealth, income and consumption in the
USA and Germany.

Private consumption has increased more than disposable
income in the USAsince 2001, involvingadeclinein the saving
rate in the years before the recession. Afterward, an adjust-
ment in consumption was recorded jointly with a significant
increase in the saving rate. By contrast, German households
have expanded their saving rate over the whole period, and
did not reduce consumption during the recession.

Figure 2 shows the enormous differences between the be-
havior of household balance sheets in these two economies.
Household debtincreased in the USAuntil 2007 and declined
during the recession. These developments were anticipated
by housing wealth, although the adjustment during the re-
cession has been stronger on the assets than on the liabilities
side. Since 2012, netfinancialassetsand housing wealth have
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recovered, while debt has continued to decline, closing the gap
among them to the relative levels of 2000. By contrast, housing
wealth in Germany declined during the expansionary peri-
od, stabilized afterward and begun toincrease by 2011, while
debt has continued to diminish. A similar analysis could be
made looking at residential investment instead of consump-
tion given the strong correlation between household debt,
residential investment and housing prices.

These changes in savings and balance-sheet composition
have beeninfluenced bytechnicaland institutional changesin
the financial sector during the last thirtyyears. Financial lib-
eralization made it easier the availability of credit, especially
in presence of borrowing constraints. For example, depend-
ing of the countries, households could borrow more easily
against their wealth (mainly housing) significantly reducing
their saving rate (Muellbauer, 2007). And the procyclicality
of the financial system for real decisionsis already well docu-
mented in the literature (for example, in the financial accel-
erator model of Bernanke and Gertler, 1989).

Moreover, the suddenreversal of the credit-loosening condi-
tions after 2007 may have also exacerbated the consequences
ofthe crisis. High leveraged households maywant to downsize
their mortgage or default. Others maywant to reduce their ob-
ligations paying down their current debts and reducing new
borrowing. For example, Mian and Sufi (2010) have document-
ed that the regions of the US that have experienced the larg-
est swings in household borrowing have also experienced the
largest declines in employment and output. And at the theo-
reticallevel, Eggertsson and Krugman (2012) have shown that
in presence of a deleverage shock, the level of debt matters.
Highlyindebted households face different constraints to low
indebted households and these emphasize that the distribu-
tion of debt has effects especially with a zero bound interest
rate constraint.

This papertries to disentangle how these financial develop-
ments have influenced aggregated household consumptionin
the advanced economies considering the most recent period
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Figure 2

USA AND GERMANY: HOUSEHOLD CONSUMPTION,
INCOME AND BALANCE SHEETS, 2000-2013
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Figure 2 (cont.)

USA AND GERMANY: HOUSEHOLD CONSUMPTION,
INCOME AND BALANCE SHEETS, 2000-2013
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of house price boom-bust. In particular, we analyze empiri-
callyifthe presence of credit constraints could make the debt
ratio to have arelevant role explaining consumption dynam-
ics across countries. For that purpose we use a panel of OECD
countries in the 1980-2013 period, controlling for the tradi-
tional determinants of private consumption: Income, net fi-
nancial and non-financial wealth, and interest rates.
Asecond factor closelyrelated to the financial sectoris the
existence of households’ uncertainty about their future in-
come. Precautionarysavings models show that the saving rate
climbs (consumption falls) in response to an increase in uncer-
tainty (see Carrolletal., 2012). Manyadvanced economies are
experiencing suddenrisesin the unemploymentrate after the
financial crisisin 2007 that may be considered by households
as a permanent and unexpected shift in their labor income.
Thus, we investigate the relevance of this precautionary effect
on consumption once we have considered the wealth and debt
effects to account for possible income and financial shocks.
Thus, the second section of the paper presents the empiri-
caltests for these two additional financial factorsin a (solved
out) specification of private consumption. It also introduces
the construction of the database and the empirical counter-
partsof the theoretical determinants of household decisions.
The third section presents the econometric results where a dy-
namic consumption equation includes as additional factors
the credit-channeland labor uncertainty. Asrobustness exer-
cise, wewillinvestigate in Section 4 whether these results may
depend on the existence of non-Ricardian effects on private
consumption given the recent rise in the public deficits and
debt of manyadvanced economies. Fifth section analyzes the
period after the financial crisis, 2008-2013, and whether these
additional financial factorsare having a differentiated effect
on consumption across countries. Finally, section six sum-
marizes the main conclusions and possible future research.
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2. EMPIRICAL CONSIDERATIONS

Taking into account the policy analysis objectives of the pa-
per, we follow Muellbauer (2007) and adopt the solved out
consumption function approach, which integrates the inter-
temporal Euler condition and the budget constraint in just
one equation. Besides, this will allow us to incorporate long
run information on household decisions, which could be im-
portant, when departures from steady state may be verylarge
in some countries. The most simple solved out consumption
equation can be specified as follows:

W LaCy =a,+ BLnY, +(1-B) LW,

it-1 +77%t +‘9£]'

C"being the non-durable consumption of households,
Y their labor income, W their net wealth (including financial
and real assets) and r the real interest rate. This specification
implies that, in the long run, permanent income is captured
through aweighted average of currentincome and non-human
wealth. Note that the elasticity of consumption out of income
and out ofwealth is constrained to add to one. Thus, this could
beinterpreted as households trying to balance tworatiosat the
same time: Consumption over income (the saving rate) and
wealth overincome. The additional explanatoryvariable, the
interestrate, willattain anegative effect (y < O) oncurrent con-
sumption due to intertemporal substitution effects.

The empirical counterparts for the variables in this model
are difficult to obtain for a broad sample of advanced econo-
mies since the 1980s, though the frequency of information is
annual. In particular, labor income is proxied with dispos-
ableincome, amore homogeneous measure of income, asitis
directly obtained from National Accounts.! This implies that
we are including part of the revenue generated by wealth, bi-
asing upward the parameter f. Financial assets and liabilities
are taken from the accounts of the different countries and

I The list of countries as well as the sources of variables used in the

empirical analysis is detailed in Appendix 1.
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non-financialassetsare proxied with the housing stock at mar-
ket prices. Due to data constrains, the nominal interest rate
corresponds to the 10-year yields of government; therefore, it
does not include the possible spread applied by financial in-
stitutions to consumers’ loans.?

About consumption, it is also difficult to obtain a homo-
geneous measure of non-durable consumption for the whole
sample. Furthermore, the classification of durable goods can
change depending on the frequency of the data considered.
This compels us to use total private consumption (C) obtained
from the National Accountsas the dependentvariable in Equa-
tion 1. Recent empirical evidence shows this does not need
to be a limitation at all. On the contrary, durable consump-
tion reacts much more than non-durable consumption both
to expected and unexpected shocks to households’ resources
(Coulibalyand Li, 2006; Aaronson et al., 2012; Browning and
Crossley, 2009). Durable goods actasinsurance against unex-
pected shocks, and it is important to take them into account
when we want toanalyze the role of uncertainty. Moreover, this
approach also controls for possible non-separabilities between
both types of consumption.

However, including durability hasimplications for the solved
out consumption function and for the random walk result of
Hall (Mankiw, 1982). In particular, assuming the services of
the durable goods enter into the utility function, and that
these servicesare proportional to the stock of durables, it can
be shown that not only current shocks are relevant to taking
decisions today, but so are past shocks. That would suggest
the inclusion of lagged consumption in the empirical specifi-
cation. An observable equivalent conclusion would be reached

? International series of households’ loan interest rates are available
only for a very short time period. It was possible to obtain a banks’
assets interest rate since 1980 for most of the countries in the sam-
ple; however, we prefer to use the risk free interest rate, assuming
that the households specific risk premia could be captured by
some of the other financial variables included in the consumption
equation.

80 Monetaria, January-June, 2015



if we were to consider instead the existence of habits in non-
durable consumption.

One of the most popular tests on consumption theory was
that of excesssensitiveness; wherebyseveral researchers found
that changesin currentincome had informational content to
forecast the growth rate of consumption. One explanation for
thisresult was the existence of financially constrained consum-
ers, which cannot be debtors, so they do not consume accord-
ing to their permanentincome butaccording to their current
income. Therefore, for this type of households, consumption
willbelinked to currentincome (thatis, LnC;, = pLnY, +¢, ).

Denoting by A the percentage of total consumption of con-
strained agents (this parameter may change over time) and
assuming that the income of constrained and unconstrained
households move in parallel, it is possible aggregate both for-
mulations to obtain the consumption function for both types
ofhouseholds (Muellbauer and Lattimore, 1995). The expres-
sion, taking into account durable consumption, would be:

1 ALnC, =a+$ALnC, , + AOALRY, + uALnY™
+nALnW,_ +yAr, —6,(1-1)
[anit—l —pLnY, - (1 - ﬁ) LnW, o +yr,, ] THTE.

This expression resembles the traditional error correction
modelfor private consumption. It establishes that private con-
sumption growth will depend on the increase in their basic
determinants (including some inertia) and the progressive
correction from long-term desired consumption. Both coun-
try and time effects are included in the specification.

Short-term determinants of private consumption growth,
thereare three additional regressors considered by the litera-
ture that we will controlforin the baseline specification. First,
itis convenient to introduce a variable which captures house-
hold income growth expectations (Y“#) to complement current
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income and wealth.? Both expected income growth and current
income growth could be jointly determined with consumption
atthisaggregatelevel; therefore, theywill be instrumented with
lags of the other variables in our preferred specification. Sec-
ond, we consider the possible impact on aggregate consump-
tion of income distribution, by including the Gini index (G).
Thattakesintoaccount that different subgroups of population
could presentadifferent propensity to consume out of income
and wealth; we expect it to be negatively signed. And third, it
has been argued that the elasticity out of net wealth should be
different depending on the liquidity of the assets included in
the portfolio. But besides the liquidity differences, the work
among others of Aron et al. (2011) recognizes also the impor-
tance of credit conditionsin the mortgage boom preceding the
financial crisis and the subsequent significant drop. In order
to control for those effects and because of the varying impact
of institutional changes on the financial sector, the empirical
analysiswill distinguish between net financial assets (NFA) and
housingwealth (HW). We would have liked toseparate also shares
and pension funds from the other financial assets, but sample
limitations meant that this was not feasible.

Substantial empirical research with microdata duringthe
last two decades has shown that different types of households
respond differently to given changes in economic environ-
ment. Moreover, the crisis has shown that the responsiveness
of groups to shocks has changed. And in the presence of a
debtshock, highlyindebted households respond differently
thanlowindebted ones (see Eggerston and Krugman, 2012).
In order to incorporate some of these composition effectsin
our aggregate analysis, we include the debt dynamics in our
specification. Thus, our first testable hypothesisis that, once
we have considered the traditional determinants, debt accu-
mulation (D) firstand deleveraging latter reflects changesin
the credit conditions affecting households’ decisions. It would

* This variable is taken from data of an OECD survey on households’

economic sentiment (see Appendix 1).
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indicate that both credit availability and the excessive house-
hold debt affects consumption once we have considered the
net wealth effect. If so, adding current debt accumulation in
the baseline model should favor consumption (o, > 0) where-
as past household debt accumulation should be negatively re-
lated to consumption (a)2 < ()).

H ALnC, =a+@ALnC, | +6,ALnY, + 6,pALnY™ +6,G,
+1,ALnNFA, | +17,ALnHW, | +wAr, +o,Ad,
+o,Ad,  +o,Astd(AU, )~ [LnC,_, — BLnY, |
_(1 - ﬁ)LnVVit—Q + VYl :| + Hy +€it .

Obviously, contemporaneous changes in households’ debt,
our proxy for credit conditions, are an endogenous variable
in this context, as long as it capture both demand side (jointly
determined with consumption) and supply side developments
in the credit market. Therefore, in order to check if credit con-
strains performaroleitisnecessarytoinstrumentthisvariable.
We chose two instruments. The first is a predetermined demo-
graphicvariable, the dependencyratio (percentage of popula-
tion over 65), as long as data of households finances shows that
at this age households start the process of wealth reduction, in
line with life-cycle hypothesis. Second, we use the financial re-
form index constructed by Abiad et al. (2008), after being en-
larged totake intoaccountrecent eventsin the financial sector,
in order to isolate the changes in the regulatory environment
that canbe crucialin determining the credit supply conditions
of every economy.

Beside the credit conditions, the existence of a risk percep-
tion about the household future income also affects their real
decisions. In models of precautionary savings, households ac-
cumulate a larger stock of wealth to offset the increase in un-
employmentrisk. And afteranegative shock, consumption can
overshoot the required downward adjustment (see Carrol, 2012).

Therefore, in Equation 3 we will also test if a measure of un-
employmentriskis quantitativelyarelevant factor explaining
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the recent drop in consumption relative to income across
advanced economies (@, <0). We proxy this effect using the
standard deviation of the changes in the unemployment rate
(U) in 5-year windows (std(AU)). By using the first differences,
we try to get rid-off of the structural component of the unem-
ployment rate.

In Figure 3, this indicator of households’ uncertainty shows
avery high synchronization with more sophisticated measures
of policy uncertainty such as those developed by Baker et al.
(2013). Infact, for the countries (Canada, France, Germany, It-
aly, Spain, UKand USA) and the period (19972013 for the Euro-
pean countries, 1990-2013 for Canada and 1985-2013 for USA)
where this economic policy uncertaintyindexisavailable, both
indicatorsare positively correlated and the explanatory poweris
high. By country, the worstresultis obtained in Germany, where
the correlationis 0.26, compared to 0.85 for the UK. Clearly, the
variability of the changesin unemploymentrate is determined
by other factors in addition to changes in monetary, fiscal or
regulatory policies, which are the variables considered by this
economic policy uncertainty index.

3. CONSUMPTION AND FINANCIAL CONDITIONS

Before testing the hypothesis about the influence of financial
conditions, Table 1 presents the estimation results for the base-
line consumption equation. Asshown in the previous section,
one of the main advantages of the solved out consumption func-
tionis thatitincorporateslongruninformation on household
decisions. In fact, once the possibility has been considered
that credit constrained households exist, the solved out con-
sumption function can be understood as an error correction
mechanism. From a statistical point of view, this is a very con-
venient representation, as private consumption and most of'its
determinants are non-stationary variables. Therefore, if they
cointegrate, the deviations from that long run relation should
provide valuable information for projecting the growth rate of
consumption.
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Figure 3

ECONOMIC POLICY UNCERTAINTY INDEX AND STANDARD DEVIATION
OF THE FIRST DIFFERENCES OF THE UNEMPLOYMENT RATE
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Thus, the estimation approach for the panel follows the tra-
ditional two-step procedure applied to single equation cointe-
grating relations. It involves assuming, once we have included
fixed effects to control for non-observable characteristics and
time effect to capture, for example, common aggregate shocks
toallthe countries, anidentical form oflong run consumption
function forall countries and also acommon function that mea-
sures the deviations from such a relation.

Table 1A presents the panel estimation of the long run rela-
tion. Thevariablesin the regressionsappearinlevelsand, aside
fromtherealinterestrate,inlogsand per capita. Therefore, the
coefficients should be interpreted as elasticities. Reverse cau-
sality and endogeneity of regressors could be a relevant issue.
However, asin most specifications the variablesareintegrated,
the superconvergence of the OLS guarantees the consistency of
the parameters, though their distributionisnotastandard one.
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The first column considers current disposable income as
the onlydeterminant of consumption. The coefficientis statis-
tically significant, positive and slightly higher than 1, reflect-
ing a long run downward trend in the saving rate, probably
associated with the development of the financial sector and
social safety nets in most of these countries. In fact, the Fish-
er type test checking for the stationarity of the residuals (see,
for example, Baltagi, 2008) accepts the null hypothesis that
all panels contain unit roots, implying disposable income is
not enough to explain the evolution of private consumption
in the long run.

Therefore, we add anothervariable to the regression: House-
hold net wealth (column 2). At this stage, net wealthis not dis-
aggregated intoits financialand non-financial counterparts,
aslongastheliquidity considerations that could justify differ-
ent elasticities for these two components should not apply for
along enough timespan. This variable is significant and the
parameteris positive, showing gainsin the fit of the model. As
expected, the corresponding coefficient of current income
diminishesbutstill the stationarity tests show that the residu-
als of, at least, some panels contain unit roots.

If we add the real interest rate, the results continue to im-
prove (column 3). It is signed negative (namely, an intertem-
poral substitution effect), and it is statistically significant,
without changingthe relevance of the othervariables much.*
In column 4 we check whether the parameters of current in-
come and wealth add up to one, asimplied by the theory. This
constraint slightly worsens the fit of the model, but the real
interest rate coefficient becomes more robust and the sta-
tionarity tests of the residuals show no unit roots at the 95%
of probability. Thus, thatis the specification whose residuals
will be included in the estimation of the solved out consump-
tion functions, to capture the error correction term.

* Similar results hold when the risk free interest rate is replaced by

a banks’ assets interest rate as a proxy of the household interest
rate.
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Table 1A

LONG RUN ESTIMATES OF SOLVED OUT CONSUMPTION FUNCTIONS

Dependent variable: Per capita consumption. Fixed effects

(1) (2) (3) (4)
Constant -0.404 -0.399 -0.304 -0.137
(0.034) (0.035) (0.045) (0.012)
Current income 1.078 1.033 1.020 0.972
(0.009) (0.014) (0.014) (0.007)
Net wealth (-1) 0.032 0.025 0.028*
(0.007) (0.007) (-)
Real interest rate -0.328 -0.529
(0.101) (0.086)
Standard deviationx100 4.709 4.525 4.489 4.539
Residual stationary tests
46.618 51.926 52.540 57.527
Fisher type (Inv. }(2 ) [0.288] [0.140] [0.128] [0.056]
Imm-Pesaran-Shin -2.867 -2.307 -2.354 -2.279
[0.002] [0.011] [0.009] [0.011]
Number of observations 714 693 693 693

Notes: Standard deviations in round brackets; p-values in square brackets; *restricted
coefficient.

The previous specification implies an estimated long run mar-
ginal propensity to consume of 0.4-1.1 cents out of one unit of
wealth.” Although that value is below the estimates in the litera-
ture, some authors have argued that the pure wealth effects have
been overestimated preciselysoasnot to consider precautionary
or credit availability effects that are correlated with wealth (for
instance, Carrolletal., 2012). We will analyze these effectsin the

5 Thisequationisspecifiedinlogs, sothe estimated parameters represent
elasticities. Therefore, the propensity to consume out of wealth would
be equal to the elasticity multiplied by the ratio of consumption over
net wealth, which, in our sample, shows a median of 0.20, the 10th
percentile is 0.14 and the 90th percentile is 0.39.
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short run specification. Furthermore, it should be taken into
account that our proxy for human wealth is disposable income,
which includes part of the revenues of wealth.

Table 1B presents the estimation results for the basic speci-
fication of the per capita consumption growth (Equation 2).
Beside the income expectations and the Giniindex terms, we
incorporate separated wealth effects for financial assets and
housing stocks.

The first column presents the OLS estimatesincludingasan
additional regressor the deviation of the long runrelation (the
error correction term). This parameter is negatively signed
and is very significant, confirming the cointegration of the
long run specification.

Theresultsreveal the relevance of the net financialassetsand
the difficulty of findingasignificant relation between housing
wealth and consumption when pooling all the countries and
periods. Infact, the lagged housing wealth was significantand
negativelysigned, implying that only progressive increases or
decreases of housing wealth have effects on the consumption
path. All the other coefficients, except the changes in the real
interest rate and the Gini index, are statistically significant
and have the signs predicted by the theoretical considerations.

When country dummies are included (column 2) or coun-
try and time dummies (column 3) we see a better fitand small
changes in coefficients’ significance. Finally, column 4 also
tries to control for the endogeneity ofincome (currentand ex-
pected) withlags of all the right side variables as instruments.
These instruments seem to be orthogonal with the residuals
(see the Sargan test).

Analyzingthe1vestimates, the currentincome and theincome
expectations coefficientsbecome notsignificant. However, coun-
trieswith anincrease inincome inequality (higher Giniindex)
have lower consumption growth. This indicates that societies
where the share of income in the top decilesis high have a high-
er saving rate. Moreover, under this specification both finan-
cial assets and housing stocks are significant for consumption,
butin the latter case is the acceleration effect thatis relevantas
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Table 1B

ESTIMATION OF BASIC CONSUMPTION FUNCTION
Dependent variable: Per capita consumption growth

Constant

Consumption
growth (-1)

Income growth

Income growth
expectations

Gini index change

(=1)

Net financial assets

growth (-1)

Housing wealth
growth (-1)
Housing wealth
growth (-2)
Real interest rate
change (-1)
Error correction
mechanism
Country dummies
Time dummies
R2
Standard
deviationx100
Durbin-Watson

Sargan test

Number of
observations

(1) (2) (3) (4)
OLS OLS OLS 1%
0.007¢ 0.007" 0.014¢ 0.001
(0.001) (0.003) (0.004) (0.004)
0.194¢ 0.154¢ 0.137¢ 0.191¢
(0.034) (0.035) (0.036) (0.045)
0.448¢ 0.373¢ 0.326¢ 0.214
(0.031) (0.031) (0.032) (0.150)
0.019¢ 0.051¢ 0.046¢ 0.028
(0.004) (0.006) (0.006) (0.023)
-0.102 -0.134* -0.139* -0.148"
(0.078) (0.075) (0.073) (0.076)
0.035¢ 0.034¢ 0.022¢ 0.026¢
(0.005) (0.005) (0.006) (0.007)
0.026" 0.029° 0.033> 0.048¢
(0.013) (0.013) (0.013) (0.015)
-0.020° -0.023" -0.029° -0.023*
(0.012) (0.012) (0.012) (0.013)
-0.005 -0.014 -0.061 -0.091°
(0.038) (0.036) (0.040) (0.046)
—-0.085¢ -0.073¢ -0.063¢ -0.070¢
(0.014) (0.014) (0.014) (0.024)
No Yes Yes Yes
No No Yes Yes
0.563 0.612 0.678 0.667
1.514 1.427 1.299 1.364
1.838 1.830 2.079 1.899

- - 16.342
[0.231]
642 642 642 601

Notes: Standard deviations in round brackets; p-values in square brackets; *, * and °
significant at 10%, 5% and 1%, respectively. Instruments: Variables lagged two to

three periods.
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opposed to the growth effect in the former case. Also the real
interest rate change is relevant to consumption. The speed of
adjustment of this cross-country equation (0.07) seems low com-
pared with time series studies (Aron et al., 2012), even taking
intoaccounttherelevance of thelagged consumption growthin
our estimates. In order to analyze the sensitivity of the results to
the countryheterogeneity, we repeated these regressions using
exclusively the sample of EU countries.® Qualitatively the results
did notchange, but, quantitatively, itisremarkable that the Gini
indexlostits statistical significance, probably due to the homo-
geneity of this variable among the European countries; beside,
the elasticity out of net wealth is higher, something that could
be related to the higher average population age in this area.

The estimated wealth coefficients imply a short run margin-
al propensity to consume of 0.5-1.6 cents out of one unit of net
financial wealth and 0.7-1.8 cents out of non-financial wealth.
These results are difficult to compare with the work of Case,
Quigley and Shiller (2005, 2013), that finds a higher MPC out
of housing wealth than out of financial wealth with the data of
14 countries in the period before the last housing boom (1975-
1999). The main reason is that, unlike our work, they consider
afinancial wealth variable that excludes the least volatile com-
ponents of financial wealth such as deposits, securities or insur-
ance reserves. Our results are more similar to Ludwig and Slgk
(2004), since they cannot conclude that the elasticity of housing
differs from that of financial assets. But in this case, the study
only consider the behavior of stockand housing prices (and not
the quantities) in the determination of the effect of both wealth
components on consumption.

Weare trying to determine whether the leverage process first
and deleveraginglatter onisaspecific determinant of consump-
tion growth, in beside the traditional passive role the debt ratio
plays through the wealth effect (Dynan, 2012). This active role
could be the result of households targeting a particular lever-
agelevel, or financial institutions using leverage asan indicator

® These results are available upon request.
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ofhouseholds’ soundness. Thus, beside the consideration of
net wealth, debt accumulation may reflect improving credit
conditions. And similarly, households may want to reduce
theirleverage when house pricesfall, especiallywhen theysee
a high probability of job loss. As initial evidence of the exis-
tence of such an effect in the most recent period, we present
ascatter plot with the average cross-country residuals of the
consumption equation (Table 1b, column 4) between 2008
and 2013 and the change in (the log of) the ratio of house-
hold debt to income in the same period and in a previous ex-
pansionary period (2001-2007). In Figure 4 we see, first, that
countries with higher negative (positive) residuals after the
Great Recession have been also characterized by a reduc-
tion (increase) in the debt to income ratio during the same
period. Atthe same time, these were the countries where the
debt to income ratio increased the most (least) in the Great
Moderation period. This suggests that countries with high-
er (and negative) consumption residuals are the ones with a
higher debt ratio in the period previous to the beginning of
deleveraging.

However, these are simple correlations calculated for a
very specific sample period. Itisnecessaryto check howdebt
works in a fully specified consumption equation over a lon-
ger horizon, toanalyze any possible additional effect. There-
fore, in Table 2 we reestimate the last specification in Table
1B adding the contemporaneous and lagged growth of the
household’s debt.”

The debt growth coefficientis positive and significantwhen
enters contemporaneously (columns 1 and 2) and negative
andsignificant with atime lag of twoyears (columns 3 and 4).
Thus, after controlling for net wealth and the other traditional

" Infact, we have chosen the lag of debt growth providing the lowest

Sargan test among the first four lags, which were statistically signifi-
cant on individual basis. When household debt to income growth
was considered instead of household debt growth the estimation
results did not change except for the coefficient of the current
disposable income.
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Figure 4

Consumption equation residuals
(table 1B column 4, average 2008-2013)

Consumption equation residuals
(table 1B column 4, average 2008-2013)
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Table 2

ESTIMATION OF THE CONSUMPTION FUNCTION: HOUSEHOLDS’ DEBT
AND UNCERTAINTY EFFECTS
Dependent variable: consumption growth per capita. Country and time fixed effects

(1) (2) 3) (4) (5) (6)

OLS v OLS 1% OLS v

Constant 0.009" 0.001 0.010¢ 0.002 0.011¢ 0.002
(0.004)  (0.004) (0.004) (0.004) (0.004) (0.004)

Consumption 0.047 0.151¢ 0.061* 0.129¢ 0.061* 0.124¢
growth (-1) (0.035)  (0.046)  (0.034)  (0.046)  (0.034)  (0.044)
Income growth 0.263¢ 0.229° 0.271¢ 0.315° 0.263¢ 0.298"
(0.030)  (0.134)  (0.030)  (0.135)  (0.029)  (0.131)

Income growth 0.035¢ 0.016 0.034¢ 0.006 0.034¢ 0.007
expectations (0.005)  (0.021)  (0.005)  (0.021)  (0.005)  (0.020)
Change in the Gini ~ -0.111 -0.127+  -0.11%* -0.118 -0.115* -0.119*
index (-1) (0.068)  (0.073)  (0.067)  (0.071)  (0.065)  (0.069)
Net financial assets  0.021¢ 0.025¢ 0.020¢ 0.023¢ 0.015¢ 0.018¢
growth (-1) (0.006)  (0.007)  (0.006)  (0.007)  (0.006)  (0.007)
Housing wealth 0.025* 0.041¢ 0.025" 0.035" 0.016 0.027¢
growth (-1) (0.013)  (0.014) (0.012)  (0.015) (0.012)  (0.014)
Housing wealth -0.030c  -0.024* -0.018 -0.015 -0.014 -0.011
growth (-2) (0.011)  (0.013)  (0.011)  (0.013) (0.011)  (0.012)
Real interest rate -0.040 -0.078  -0.051 -0.0770  -0.056 -0.075*
change (-1) (0.037)  (0.044)  (0.037)  (0.043) (0.036)  (0.042)
Households debt 0.133¢ 0.060" 0.144¢ 0.093¢ 0.141¢ 0.092¢
growth (0.014)  (0.030)  (0.014)  (0.032) (0.013)  (0.031)
Households debt - - -0.049¢  -0.038> -0.045¢ -0.036°
growth (-2) (0.012)  (0.016)  (0.012)  (0.015)
Changes in - - - - -0.011¢  -0.012¢
uncertainty (0.002)  (0.002)
Error correction -0.058 -0.073¢ -0.057¢ -0.081c -0.057¢ -0.083¢
mechanism (0.013)  (0.022) (0.013)  (0.022) (0.013)  (0.021)
R? 0.724 0.694 0.731 0.706 0.745 0.724
Standard 1.204 1.291 1.188 1.255 1.156 1.221

deviationx100

Durbin-Watson 1.808 1.937 1.886 1.981 1.862 1.919
Sargan test - 21.449 - 17.251 - 20.751
[0.207] [0.438] [0.238]

Num. observations 642 601 642 601 642 601

Note: Standard deviations in round brackets; p-values in square brackets; , * and ° significant
at 10%, 5% and 1%, respectively. Instruments: Variables lagged two to three periods plus
dependency ratio contemporaneous and lagged one period and financial liberalization index
lagged one and two periods.
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determinants, an increase in debt rises current consumption
growthwhereasithasanegative effectin future consumption.
The adjustment of the equationswith debtis betterand onlythe
lagged growth of housing wealth is not statistically significant
compared to the previous specification. Moreover, when the
endogeneityofincome and debtis considered, the expected in-
come variable becomesinsignificantand thelagged consump-
tion variable coefficient becomes significant but less relevant
than previously. And when these regressions are run only for
EU countries, the contemporaneous and lagged debt growth
coefficients slightly diminish in absolute value, resulting in a
reduced but statistically significant response of consumption
to debt accumulation and deleveraging.

Now, compared with the IV results in Table 1, the housing
wealth effect becomes less significant and with a lower coef-
ficient. The difference with the other wealth variable (net fi-
nancial) is notorious, as in this case the coefficient remains
unchanged and continue being very significant. Probably,
part of the sensitivity of housing wealth in previous specifica-
tions was capturing the existence of credit constraints due to
itsrole as collateral (see Mian, 2012). Also Muellbauer and his
coauthors (forinstance, Aron etal., 2011) have shown that the
easing of credit standards during the 2000s was linked to the
boom in house prices and that has influenced consumption
behaviorin countries like the USA or the UK. But we recognize
thatsome of the debt significance mayalso capture the house-
holds’ credit risk that is absent in our simple risk free interest
rate measure.

The second additional financial factor considers a precau-
tionary savings effect. Thus columns 5 and 6 in Table 2 incor-
porate our measure of labor uncertainty: The volatility of the
change in unemployment. All else being equal, we find that
anincrease inincome uncertainty reduces consumption asre-
sult of precautionarybehavior.®* As expected, all the other esti-

8 The empirical analysis suggests that it is the change in our proxy

for uncertainty what is relevant for the change in consumption.
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mated parameters remain with verysimilar coefficientsaside
from those of wealth, which diminish again. Therefore, in
our dataset the volatility of the change in the unemployment
rate seems a good proxy for the labor income risk. This result
is similar to the one found by Mody et al. (2012), but in their
case uncertainty is measured by the level of unemployment
rather than its variability.

The term premium isa possible additional financial factor
to explain consumption dynamics. And this could become
more relevant in the last part of the sample period when of-
ficial interest rates were bounded to zero and central banks
were very active implementing non-conventional policies to
affectlongtermyields. Nevertheless, whenwe included aterm
premium (tenyears sovereign bonds minus three month mon-
ey market) in previous regressions the coefficient was nega-
tive but insignificant. That result holds with or without debt
growth and labor uncertainty in the specification.’

We can use these results to illustrate how the components
of wealth (including the additional effect of debt) have influ-
enced the behavior of consumption and saving in different
countriesinthelastdecade, using the estimated equation in
Table 2. The countries selected show different dynamics of
consumption and the indebtednesslevel. Thus, the first pan-
els of Figure 5 present the behavior of these variables both
in USA and Germany, which we saw in the introduction, were
showing notable differencesin the debt and wealth develop-
ments before the crisis. There was a lack of synchronization
between these two economiesin that respectand gives a par-
tial explanation for the observed pattern of consumption.
Atthe beginning of the 2000s Germany presented relatively
highindebtedness, and its deleveraging process represented

This is consistent with theory, as if the level of uncertainty affects
savingratio, it should be the changesin uncertainty whatinfluences
the changes in consumption.

Onlywhen disposable income and lagged consumption were drop-
ped from the equations this variable became significant.
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Figure 5

PRIVATE CONSUMPTION GROWTH (PER CAPITA)
AND THE CONTRIBUTION OF THE DIFFERENT COMPONENTS
OF HOUSEHOLD WEALTH: EXAMPLES
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Figure 5 (cont.)

PRIVATE CONSUMPTION GROWTH (PER CAPITA)
AND THE CONTRIBUTION OF THE DIFFERENT COMPONENTS
OF HOUSEHOLD WEALTH: EXAMPLES
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amoderate drag onits consumption rate, fully compensated
by the increase in net financial assets. By contrast, debt ac-
cumulation by US households jointly with the stock market
recovery after the dotcom bubble burst and house price in-
creasesallowed them to support consumption growth. After
2008, deleveraging and assets price adjustments represented
adragto US consumption growth, although the situation was
reversed by 2013. On the contrary, it seems that in Germany
debt has not influenced private consumption growth after
the financial crisis.

The intermediate panels of Figure 5 analyze the situation
of the Netherlands and Canada. Both countries have shown
an increase in indebtedness after the Great Recession, but
the consumption pattern has been radically different. The
Netherlands is characterized by a high indebtedness ratio
(more than 250% in 2008); in Canada it was below 150% at
that time. Both economies continued increasing indebted-
nessduringthe recovery period. The behavior of private con-
sumption in these economies has been radically different
both before and after the crisis. In the Netherlands, the in-
crease in debtsustained the moderate increase in consump-
tion before the Great Recession;afterward the high debtlevel
represented a drag for consumption. In Canada, the contri-
bution of debt has been positive in all the sample period, al-
though diminishing after the crisis; anyway, indebtedness
has played a minor role.

Finally, Spain and Italy are two other interesting examples
(final panels of Figure 5) since they show a similar consump-
tion pattern after the crisis. Indebtedness in Spain almost
doubled that of Italy before the crisis and the increase was
also higher. After the crisis, Spain has deleveraged while Ita-
lyincreased the debt ratio with a decelerating path. In both
countries indebtedness played an important role to explain
private consumption before 2008, more importantin the case
of Italy. Afterward, in both countries the debt level has been
adrag, more relevantin Spain.
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4. ROBUSTNESS: THE PRESENCE OF NON-RICARDIAN
EFFECTS

The existence of credit constraints and uncertainty may also
cause theappearance of non-Ricardian effects when consider-
ing government decisions. And the recent unprecedented in-
crease in public debt during the financial crisis may have been
avery relevant factor for consumption dynamics.

Given the sovereign debt crisis in the euro area after 2010
we have decided to consider the spreads of long term interest
rates (with respect to aworld GDP weighted average) in our re-
gression analysis instead of the most traditional approach of
including the public debt or the fiscal balance (see, for exam-
ple, Mody etal., 2012). We prefer this variable as it is probably
amore comprehensive measure of all the burdens (observed
and contingent) public finances could supportin the shortand
long run. Besides, this is an indirect way to check for the in-
fluence of an additional credit constrains factor in consump-
tion given the severe sustainability problems in public debtin
some advanced economies. For those countries, markets may
require a higher interest rate to finance public and private ac-
tivities. For example, in the euro area bank lending rates be-
came very heterogeneous across certain countries after the
sovereign debt crisis.

Thus, asarobustness exercise, we want to see ifthe previous
credit-channeland uncertainty factors survive in the presence
ofanotherfinancial factorasitisahigh public debtratio. Table
3, columns 1 and 2 once we consider the disaggregated net fi-
nancial wealth effect, check whether the interest rate spread
has a strong influence on private consumption. According to
the hypothesis that deficit finance affects current household
behavior, we would expect consumption to respond negative-
ly to an increase (observed or contingent) in the public debt
ratio. Such aresponse would be consistent with a negative im-
pactofthesovereign spread. Asthisvariableisincludedjointly
withtherealinterestrate, thischannelisnot contaminated by
asubstitution effect. When the regression is estimated by OLS
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Table 3

ESTIMATION OF THE CONSUMPTION FUNCTION: NON-RICARDIAN EFFECTS
Dependent variable: consumption growth per capita. Country and time fixed effects

(1) (2) (3) (4)
OLS 1A% OLS v
Constant 0.014¢ -0.001 0.012¢ 0.001
(0.004) (0.004) (0.004) (0.004)
Consumption growth (-1) 0.166° 0.237¢ 0.080> 0.144¢
(0.072) (0.050) (0.034) (0.050)
Income growth 0.296¢ 0.177 0.247¢ 0.262°
(0.032) (0.141) (0.029) (0.132)
Income growth 0.047¢ 0.027 0.035¢ 0.009
expectations (0.006) (0.022) (0.005) (0.020)
Change in the Gini index -0.163" -0.186" -0.130° -0.140°
(-1) (0.072) (0.078) (0.065) (0.072)
Net financial assets 0.025¢ 0.030¢ 0.017¢ 0.020¢
growth (-1) (0.006) (0.007) (0.006) (0.007)
Housing wealth growth 0.037¢ 0.046¢ 0.019 0.026*
(-1) (0.013) (0.015) (0.012) (0.014)
Housing wealth growth -0.027° -0.020 -0.015 -0.010
(-2) (0.012) (0.013) (0.011) (0.012)
Real interest rate change -0.102° -0.144¢ -0.079> -0.102°
(-1) (0.041) (0.054) (0.037) (0.050)
Households debt growth - - 0.135° 0.098¢
(0.013) (0.030)
Households debt growth - - -0.039¢ -0.044¢
(-2) (0.012) (0.014)
Changes in uncertainty - - -0.010¢ -0.011¢
(0.002) (0.002)
Sovereign spread changes -0.293¢ -0.343° -0.172¢ -0.196
(0.064) (0.202) (0.059) (0.195)
Error correction -0.059¢ -0.067¢ -0.056¢ -0.078¢
mechanism (0.014) (0.023) (0.013) (0.021)
R? 0.689 0.672 0.749 0.731
Standard deviationx100 1.276 1.356 1.147 1.208
Durbin-Watson 1.895 1.911 1.860 1.909
Sargan test - 20.898 - 21.487
[0.231] [0.205]
Number of observations 642 601 642 601

Notes: Standard deviations in round brackets; pvalues in square brackets;?,  and © significant
at 10%, 5% and 1%, respectively. Instruments: Variables lagged two to three periods plus
dependency ratio contemporaneous and lagged one period and financial liberalization index
lagged one and two periods.
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the sovereign spread isnegatively signed and very significant.
However, whenitisinstrumented, the statisticallysignificance
dropssubstantially, to 9%. Compared to the results in column
4 of Table 1B, the most significant change in the other coeffi-
cients is that of the real interest rate, that now is higher in ab-
solute terms, becomingsignificantat 90%. Columns 3 and 4 of
Table 3add the other financial factors considered in previous
section: Household’s debt and uncertainty. Again the sover-
eign spread is negatively signed but it losses all statistical rel-
evance. Other checks with a different set of instruments did
not provide favorable results. As a consequence, this could
imply that non-Ricardian effects identified elsewhere could
be the consequence of the presence of more general credit
constrains effects. In fact, when we added public debt in the
specification including household’s debt and uncertainty it
was also not significant.

5. CONSUMPTION 2008-2013:
A COUNTRY COMPARISON

This section makes a cross-country comparison of the deter-
minants of consumption between 2008 and 2013 using the
previously estimated behavioral equations. We are interested
in an assessment of the countries for which the non-tradition-
al determinants may be more relevant. In particular, we are
interested first, in the relevance of the increase of household
debtlevel before 2007 and the debt deleveraging afterward for
dampening consumption behaviorin the mostrecent period,
and second, on how the increase in labor income uncertainty
has also influenced that behavior.

Figure 6 analyzes the determinants of (per capita) consump-
tiongrowthinthe period 2008-2013 takingasabenchmark the
estimated equation that takesinto account both financial fac-
tors (Table 2, column 6). The countriesare grouped according
to their average growth in consumption during that period.

Korea showed the highest increase in consumption in this
sample whereas Spain, followed by Ireland, experienced the
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largest decline. The bars represent the estimated annual av-
erage private consumption growth rate during the period
2008-2013. These bars are divided into the contribution from
the traditional determinants (country fixed effects, inertia,
income, expected income, Giniindex, disaggregated wealth,
interestrate and error correction mechanism), changesinun-
certainty and household debt growth (the sum of the contem-
poraneousand the lagged effects). All these factors add to the
estimated value (the white bullet) that may be compared with
the observed value (the black diamond).

The equation seems to capture relatively well the changes
in private consumption during the recession. It successfully
predictsthesign of the average growth rate in most countries,
and theresidualsare relativelylow. On average, the traditional
determinants of private consumption are the major explana-
tory factors of its behavior during the recession.

The two additional financial factors considered in the pa-
per also play a relevant role in constraining consumption in
some countries and their effect seems more relevant in coun-
tries where consumption fell. For example, in the countries
reducing debt in this period (USA, UK, ESP, POR, ITA, IRL,
GER, DEN and AUS) it explains an average reduction of around
0.2% in per capita private consumption out of an average de-
cline of 0.8%. For the US economy, its recent favorable recov-
ery explains that though past deleverage process still weighs
negatively on consumption it hasrecorded a positive average
growth figure since 2008.

Finally, the contribution of uncertaintyis of aminor order,
except in countries like Ireland and Spain (and to a less ex-
tent USA and Canada). For these two countries the variability
of unemployment explains an average decline of per capita
private consumption of 0.4%, out of the 2.1% reduction ob-
served. However, in specific periodsit could be veryimportant
forall countries. For example, in the period 2007-2009 the ag-
gregate saving ratio of this sample of countries increased by
2.3 percentage points, of which one percentual point (40%)
is explained by the variability in unemployment. This effect
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Figure 6

CONTRIBUTORY FACTORS TO THE PRIVATE CONSUMPTION GROWTH
RATE AFTER THE FINANCIAL CRISIS (2008-2013)
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is in the lower part of the range encountered by Mody et al.
(2012), who estimate that at least two-fifths of the increase in
saving in this period in the OECD countries can be attributed
to unemployment risk and the GDP volatility.

6. CONCLUSIONS AND FUTURE RESEARCH

The empirical literature on consumption behavior has em-
phasized the importance of financial innovation and dereg-
ulation to explain the shifts in wealth and credit conditions
for understanding the boom in consumption preceding the
crisis and the weakness in the recovery period. And recently,
some authors have mentioned that debt overhang linked espe-
cially tothe mortgage developmentsin some advanced econo-
mies, may have an independent role beside more traditional
financial factorsin explaining this weaknessin consumption.
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This paper has presented the first cross-country evidence of
the importance of the household balance-sheet composition
to explain the slow recovery of consumption after 2008. Using
the panel data of 21 OECD countries from 1980 to 2013 we esti-
mated atraditional dynamic consumption equation that con-
siders wealth composition and the standard effect of income
(observed and expected) and interest rates. Once we take into
account the endogeneity, there are relevant effects of both fi-
nancialassetsand housingstocks, reinforcing the influence of
credit conditions on consumption through the housing market.

Moreover, we find a better specification when unemploy-
ment volatility and household debt dynamics are considered
additional determinants. Both a positive leverage effect and
anegative debt overhang effectare significant explaining per
capitaconsumption growth. Thisdebtdynamics’significanceis
consistent with the perceived changesin the credit constraints
and the overestimation of housing wealth effects when that is
not taken into account in aggregate consumption equations.
And uncertainty is crucial in explaining the saving behavior
of households, especially at the turning points of the cycle
(2007-2009). Overall these results highlight the relevance of
uncertainty capturing the precautionary savings effect and
the balance-sheet composition measuring households’ finan-
cial soundness.

Looking at the balance sheet’s relevance across sectors, we
measure the possible public debt effect through the changesin
thelongterminterestrate spread. That doesnot have asignifi-
cant effect on private consumption once we take into account
the household’s debt dynamics. Therefore, it seems that non-
Ricardian effects do not seem relevant once a general credit
constrain effectis considered.

Our findings imply that deleveraging in countries like the
USA, the UK or Spain after 2008 explains around 25% of the
drop observed in consumption. Furthermore, the uncertainty
arising from the increase in unemploymentin some European
countries (Spain and Ireland) has been an additional factor
which explains their consumption dynamics relative to other
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OECD countries. The increase in uncertaintyis also crucial to
explainsavingsinall countries in specific periods; in particu-
lar, 40% of the increase in savings in this sample of countries
between 2007 and 2009 can be explained by the increase in
uncertainty.

However, more robustness exercises are needed to under-
stand the interaction of aggregated consumption and finan-
cial variables before we extract policy implications or try to
anticipate the expected movement of household spending in
future. Note that current macroeconomic policies, such as fis-
cal transfers to favor household debt restructuring or cuts in
interest rates to historic lows, are influencing the aggregate
household debtreductionand the household cash flowand they
are relevant counterweights of consumption dynamics. Simi-
larly, restructuring of financial institutions in some countries
isaffecting credit conditions. Thus, itisrelevant to analyze how
thatspecific set of policies may have affected the consumption
dynamics of certain countries. From a technical perspective,
we leave for furtherresearch higher dimensional frameworks,
like panel VAR, which could consider the joint adjustment of
debt and consumption to financial and real disturbances.

Appendix 1

The Dataset’’

The 21 OECD countries are Australia, Austria, Belgium, Can-
ada, Denmark, Finland, France, Germany, Ireland, Italy, Ja-
pan, Korea, the Netherlands, New Zealand, Norway, Portugal,
Spain, Sweden, Switzerland, the United Kingdom and the
United States.

- Real consumption: Obtained from the OECD database
and Datastream.

1 The full data set is available upon request.
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Population: OECD.

Nominal consumption: Obtained from the OECD,
Datastream and national statistical sources.

Gross disposable income: OECD.

Consumer confidence (income growth expectations):
Obtained from the OECD and national statistical sources.

GinilIndex: The Standardized World Income Inequality
Database and the OECD.

Financial assets: Obtained from the OECD, enlarged by
the year-on-year growth rate of Stock Exchange Index,
adjusted by the regression coefficient between both vari-
ables, at country-level.

Household debt: See previous variable. Missing values
were generated with information from bank credit.

Non-financial wealth: defined as real housing stock times
housing prices. The initial condition for real fixed cap-
ital stock is obtained from the EU-KLEMS database, if
available. For the other countries, the initial condition
is calculated dividing real housing investment (obtained
from the OECD and AMECO) in 1980 by a country specif-
ic estimated ratio between real housing investment and
real housing stock. This estimated ratio depends on per
capita GDP at PPP in 1980, from the IMF. The deprecia-
tionrate of the housing stockis estimated at 2% peryear.
Finally, housing prices are obtained from the Interna-
tional House Price Database, provided by the Federal
Reserve Bank of Dallas.

Long term interest rate: Obtained from the OECD,
Datastream and AMECO database. It corresponds to that
of 10-year government debt yields.
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- Longterminterest rate spread: Difference between the
long-term interest rate for each country and the world
one, obtained as the PPP-weighted average of the corre-
sponding interest rates of this sample of countries.

+ Unemployment: Obtained from OECD and Datastream.

Table A.1
SUMMARY STATISTICS OF THE VARIABLES
Standard
Mean deviation Min Max

Per capita real
consumption 0.016 0.024 -0.141 0.105
growth rate

Per capita real
disposable income 0.013 0.014 -0.116 0.127
growth rate

Consumption over

. . 0.891 0.067 0.675 1.064
disposable income
Gini index 0.288 0.043 0.197 0.375
Financial asscts over 3.198 1.703 0.201 29,385
disposable income
Non-financial wealth
over disposable 2.226 1.049 0.615 8.777
income
Debt over disposable 1.005 0.550 0.133 3.191
income
Real interest rate 0.038 0.025 -0.048 0.216
Interest rate spread 0.010 0.029 -0.079 0.201
Uncertainty
(standard deviation
of the change in 0.768 0.526 0.042 3.436
the unemployment
rate)
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Abstract

It is well established in the literature that the financial system plays a
pivotalrolein the development process. Thus, it is incumbent on gov-
ernments to have strong and effective regulatory regimes in place to
protectinvestors, ensure orderly functioning of financial institutions
and markets, and maintain confidence and stability in the financial
system. An area of regulation receiving renewed attention in recent
times is the institutional structure of financial regulation; specifical-
ly, whetherthe existing institutional arrangements for regulation are
resulting in comprehensive and effective regulation of the financial
system. These discussions have been driven to alarge extent by chang-
es in the structure of the financial services industry globally and the
disruption to financial systems in many countries.

While the type of institutional structure may not be the main de-
terminant of regulatory effectiveness, an inappropriate or outmoded
structure can impede the atiainment of regulatory and supervisory
goals. The aim of this paper is to examine the adequacy of the finan-
cial regulatory framework in Barbados. Specifically, the paper seeks
to determine whether the current architecture of financial regulation
provides suitable coverage of all areas of regulation, and whether the
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Central Bank’s responsibility for prudential regulation and monetary
policy is appropriate and in keeping with best practice. Data were 0b-
tainedvia an interview survey with managerial personnel of the regu-
lators (Central Bank of Barbados, Financial Services Commission and
Fair Trading Commission) and selected financial institutions during
the period July to September 2014. The research findings reveal that
though an integrated regulator would benefit the Barbadian financial
system, it is not necessary as the current system is adequate. However,
the lines of responsibility for certain aspects of regulation by the three
agencies should be better delineated. Also, the Central Bank should
maintain responsibility for monetary policy and prudential regulation.

Keywords: Barbados, central bank, Fair Trading Commission, Fi-
nancial Services Commission, financialregulation, financial system,
regulatory framework.

JEL classification: G10, G18, G28.

1. INTRODUCTION

tis well established in the literature that the financial sys-

tem plays a pivotal role in the development process. In the

course of financial activity, the savings of the economy are
increased and rendered highly mobile, and the risk facing
savers are reduced through diversification. Also, the finan-
cial system contributes to economic growth by enhancing the
volume and productivity of investment activities. By assessing
which managers and which projects are likely to be the most
profitable and monitoring the behavior of borrowers, finan-
cialintermediaries ensure that resources are used efficiently
(Wood, 2012).

Given the critical role of the financial system in a country’s
development, it is incumbent on governments to have strong
and effective regulatoryregimesin place to protectinvestors,
ensure orderly functioning of financial institutions and mar-
kets, and maintain confidence and stability in the financial
system. Thisimperative was once again broughtinto sharp fo-
cus by the latest financial crisis which had devastating conse-
quences for companies and governments worldwide. In a crisis
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situation confidencein the financial systemis undermined and
thereisareduction of credit to firms and individuals whichin
turn leads to a contraction in economic activity.

Anareaofregulationreceiving renewed attention in recent
timesis theinstitutional structure of financial regulation; spe-
cifically, whether the existing institutional arrangements for
regulation are resulting in comprehensive and effective reg-
ulation of the financial system. These discussions have been
driventoalarge extent by changesin the structure of the finan-
cial services industry globally and the disruption to financial
systems in many countries. Notable examplesare the financial
crisis originating in the United States of America in the late
2007 which, through contagion, affected several countries
and financial systems across the globe, and in the Caribbean
the failure of Colonial Life Insurance Company Group which
had disastrous consequences for investors, policyholdersand
governments in the region. In many jurisdictions the tradi-
tional distinction between the activities of different types of
financial institutions has faded. Hence, the previous division
of regulators based predominantly on institution type is now
being relooked. Indeed, some countries have established a
single regulator for the entire system while others have opted
foraregimewithregulatorsbased on the regulatory objectives
theyseek to achieve.

While the type of institutional structure may not be the
main determinant of regulatory effectiveness, an inappro-
priate or outmoded structure can impede the attainment of
regulatoryand supervisorygoals. Institutional structure may
have an impact on the overall effectiveness of regulation and
supervision because of the expertise, experience and culture
that develop within particular regulatoryagenciesand the ap-
proaches they adopt (Llewellyn, 2004). The aim of this paper
is to examine the adequacy of the financial regulatory frame-
work in Barbados. Specifically, the paper seeks to determine
whether the current architecture of financial regulation pro-
vides suitable coverage of all areas of regulation and whether
the Central Bank’s responsibility for prudential regulation and
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monetary policyisappropriate and in keeping with best prac-
tice. The paper extends the Caribbean literature on financial
regulation which focuses mainly on describing the regulatory
frameworks (Williams, 1988; Feracho and Samuel, 1997; Nich-
olls and Seerattan, 2004).

Datawere obtained viaan interview survey with managerial
personnel of the regulators (Central Bank of Barbados, Finan-
cial Services Commission and Fair Trading Commission) and
selected regulated financial institutions during the period of
Julyto September 2014.

The remainder of the paper is organized in the following
way: Section 2 reviews the relevant literature on financial reg-
ulation; Section 3 provides an overview of the Barbadian fi-
nancial regulatory framework; the methodologyis discussed
in Section 4; the findings are presented in Section 5 while the
discussion of the findings is the focus of Section 6; and a con-
cluding summaryis provided in the final section.

2. LITERATURE REVIEW

2.1 Why Financial Regulation?

The idea of mandatoryregulating something suggests aneed
to controlit, have it conform to standardized norms and com-
plywithruleswithina particular framework. Financial regula-
tion involves government intervention in the financial system
through the passage of rules and laws, and the establishment
ofinstitutional arrangements to deal with enforcement, moni-
toring and supervision. It is generally acknowledged that the
financial system is more heavily regulated than other areas
of the economy. This situation arises from the special nature
of the activities undertaken by financial institutions and the
vital role of the financial system in the development process.
Wood (2012) discusses the important functions performed
by the financial system. First, through economies of scalein the
collection of information and portfolio management, finan-
cial intermediaries transmutate the financial claims flowing
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from borrowers to lenders in order to satisfy simultaneously
the portfolio preferences of both economic agents (Gurley
and Shaw, 1956, 1960). Through the intermediation process
transaction costs are reduced and there is greater diversifica-
tion of risk than is achievable under direct finance. Thus, fi-
nancialintermediaries contribute significantly toanincrease
ininvestmentactivities and, hence, growth. Second, financial
intermediaries mayserve as leading agentsin development by
identifying entrepreneurswith the potentially most profitable
ideas and products, and supplying finance to these projects
(Kingand Levine, 1993; Drzeniek-Hanouzetal., 2009). Third,
financial intermediaries facilitate a more efficient allocation
of resources through their ability to overcome informational
problemsin financial markets (Diamond, 1984; Mayer, 1988).
Fourth, financialinstitutions mayserve asadisciplinarydevice
on management, thereby incentivizing managers to pursue
policiestoimprove the financial performance of firms (Jensen,
1986 and 1988;Sheard, 1989; Aokiand Patrick, 1994). Further,
financial intermediaries may play animportantrole in the re-
allocation of assets through corporate restructurings. Fifth,
the financial system facilitates trade through the provision of
credit and guaranteeing payments. Finally, financial institu-
tions provide specialized services, for example, brokerage,
insurance, property management, underwriting and other
financial services.

In the performance of these important functions, finan-
cial institutions are open to varying types of risk (for exam-
ple, credit risk, default risk, interest rate risk, market risk,
liquidity risk, operational risk, reputational risk) which, if
not efficientlymanaged, could be detrimental to the financial
health of the institutions and could undermine confidence
and stability in the entire financial system. Also, because of
the inextricable link between finance and real development,
other sectors within the economy are affected when financial
institutions fail. Asnoted by the Warwick Commission (2009,
p- 9) “when financial markets malfunction, the real economy
takes anose-dive.”
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Given the crucial role of the financial system in the growth
process and the risks inherent in the intermediation process,
governments have consistently intervened to regulate and
control the activities of financial institutions. The standard
rationale for government intervention in the financial sec-
toris the problem of market failure, that is, the market would
produce asuboptimal outcome ifleft toitself. Several reasons
have been identified for market failure in the financial sector
including asymmetricinformation or information inadequa-
cies, moral hazard and externalities of financial disruptions.
Asymmetricinformationrelates to the situation where investors
have limited information about the products sold by financial
institutionsand asaresult can be disadvantaged byfinancialin-
stitutions at the time of purchase. Moral hazard relates to the
situation where management of the financial institution takes
on riskier than normal activities once the investor purchases
the product. The moral hazard problem may be exacerbated
with a deposit insurance scheme which guarantees investors
recovery of some percentage of their funds should the finan-
cialinstitution experience difficulty. Externalties of financial
disruptions orsocial externalities relate to the situation where
the failure of a financial institution (or subset of institutions)
has a negative effect on other financial institutions and, in se-
vere cases, may lead to a collapse of the financial system. Also,
because of the nexus between finance and real development,
problemsin the financial sector are likely to have devastating
consequences on the entire economy.

The above discussion indicates that the major objectives of
government intervention in the financial sector are the pro-
tection of investors, ensuring orderly functioning of financial
institutions and promoting financial stability. Other reasons
identified by Pilbeam (1998, p. 368) are to promote fair and
healthy competition to ensure competitive prices for consum-
ers and the government’s desire to exert some degree of con-
trol over the level of economic activity, particularlyin relation
to monetary policy.
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2.2 Types of Regulatory Measures

Financial systemsworldwide are subject to several types of reg-
ulatory measures which vary by levels of complexity and scope
depending on the state of development of the country’s finan-
cial system and the differing cultural, economic and political
systems.

The literature identifies the following types or categories of
financial regulation: Structural, monetary, prudential, code-
of-conduct/consumer protection and competition. Structural
regulation sets the general parameters for the financial insti-
tutions; it refers to the types of activities, products and geo-
graphical boundaries within which financial institutions can
operate. Monetaryregulation, sometimes termed macro-mon-
etary regulation, refers to the use of monetary policy tools to
bring about predetermined macroeconomic outcomes. Tra-
ditionalinstruments of monetary policyinclude open-market
operations, cash reserve requirements, interest rate controls
and discount rate.

Prudential regulation focuses on the safetyand soundness of
financial institutions. This type of regulation emphasizes the
control of risk through mainly capital requirements, limits on
customer concentration and risk-based portfolio assessment
(Williams, 1996). Prudential regulation is further divided into
micro and macroprudential regulation. Microprudential reg-
ulation focuses on the health of individual institutions where-
as macroprudential regulation refers to the use of prudential
toolswith the explicit objective of promoting the stability of the
financial system as a whole. Macroprudential regulation may
therefore be considered systemic regulation where the focusis
on the externalities from financial disruptions.

Immediatelyafter the financial crisis, awidespread consen-
sus emerged among policymakers and academics that a new
macro approach to prudential regulation aimed at containing
externalitieswasneeded tostabilize the economygoing forward
(Glavan and Anghel, 2013). Specifically, the regulatory mea-
suresshould addressissuesrelating to the underestimation of
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risk during economic booms and overestimation during eco-
nomic recessions, the procyclicality phenomenon discussed
by the Warwick Commission (2009) and Mishkin and Eakins
(2012), among others. This would ensure that financial insti-
tutions, mainly banks, invest more capital than they would
generally consider necessary in boom periods so they can
support credit during crash periods by releasing this capital.
Such activitieswould narrow the gap between economic boom
and crash periods and, hence, achieve greater economic sta-
bilization.

Consumer protection regulation is focused on conduct-
of-business arrangements designed to protect the consumer
from factors such as incomplete information, bad practices
by financial firmsand unfair practices (Llewellyn, 2004). This
type of regulation requires setting and enforcing the appro-
priaterules underatransparentlegal framework. Itisnot the
simplest task for the ordinary consumer to understand the de-
tails of financial productsand, hence, can be disadvantaged in
theirtransactionswith financialinstitutions. Woolward (2013)
notes that many financial firms add layers of complexity via
impenetrable jargon, pages of terms and conditions, bizarre
exclusionsinthe reams of small print, and products launched
and withdrawn with often bewildering frequency. However,
regulations that consider the interest of consumers, with re-
gards to making financial terms more customer-friendly and
having the financial institutions being more transparent, fair
and accountable for their actions, will help to ensure that cus-
tomers are protected against discriminatoryand unfair prac-
tices by the institutions (Jordan, 2015).

Competition regulation is designed to ensure that there is
an appropriate degree of competition in the financial system
and thatanticompetitive practices by financial firmsare elim-
inated. Thistype of regulation isnecessary to prevent ineffec-
tive competition fromleading to poor outcomes for consumers.
Competition regulation involves analyzing markets from all
angles and seeking to understand the interactions between
both demand and supply-side competition weaknesses. The
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regulator then uses his powers toimprove the effectiveness of
competition.

2.3 Regulatory Structures

The Group of Thirty (2008) and Fresh and Baily (2009) identify
fourmaintypes of structures: The twin peaks model, the functional
approach, the institutional approachand the integrated approach.

The Twin Peaks Model

The twin peaks modelrelies on two types of regulators: A pru-
dential regulator and a conduct-of-business (consumer protec-
tion) regulator. Although defined as separate entities, these
two regulators generally employ a high level of coordination
since they are each responsible for overseeing the operations
of different aspects of the same institutions. The twin peaks
model is generally considered, like the integrated approach,
to offer the type of flexibility needed to deal with rapid inno-
vationinthe financial sectorand the blurring of lines between
what were once considered the traditional actors in finance.

The Functional Approach

The functional approach seeks to regulate financial institu-
tions based on the type of business theyundertake, with disre-
gard for how a given institution is defined legally. Therefore,
various branches of the same institution could be under the
purview of different regulators as aresult of the business that
they conduct. For example, a bank, which as part of its busi-
ness model also offers securities services, would have toreport
to two regulators, the banking regulator and the securities
regulator. For the functional approach to operate most effec-
tively, agreat deal of coordinationisrequired among the vari-
ous functional regulators to ensure that no branch of a given
institution escapes oversight.
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The Institutional Approach

Underaninstitutional approach, the legal status of an institu-
tion determines its regulatory supervision. In this case, once
aninstitutionislicensed asabank, itisregulated by the bank-
ing supervisor though it mayalso be lawfully conducting secu-
rities business. The institutional approach is one of the least
flexible, proving difficulttoadaptto the blurringlines between
typesoffinancialinstitutions. Despite agivenlegal status, many
financial institutions have engaged in increasingly broad op-
erations outside of the relatively narrowly-defined confines of
that status. Furthermore, shifting their legal status allows in-
stitutions to engage in regulatory arbitrage.

The Integrated Approach

Inanintegrated approach, asingle regulator overseesall types
of financial institutions and provides both prudential regula-
tion as well as conduct-of-business (consumer protection) reg-
ulation. Llewellyn (2004) does not, however, consider the mix
of conduct-of-business regulation and prudential regulation
as the integrated approach; he considers this a mega regula-
tor, amore drastic level of integration.

Few countries have a model that fits neatly into any one of
the above approaches. Most developed countries such as the
United Kingdom, Switzerland, Canada and Australia have
adopted a twin peaks system. On the other hand, the United
States of America appears to have an institutional approach
with multiple regulators for one type of financial institution.
Singapore, Trinidad and Tobago, and Cayman Islands exhibit
traits of amega or integrated system as there is one combined
regulator with a mandate for all types of regulation.

Itshould be noted thatseveralregulatoryarrangements are
possible whereby the single or multiple regulators can function
while ensuring appropriate coordination, sharing offacilities,
and, where appropriate, establishing clear-cut responsibili-
ties. These arrangements may include establishing an over-
sight board over the multi-regulatory structure, unifying the
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support systems while leaving the regulators separate and es-
tablishingamemorandum of understanding (MOU) amongall
of theregulators, therebyreducingissuesrelating to account-
ability, transparency and information exchange.

2.4 The Role of the Central Bank

Anotherimportant factor that must be considered when con-
templating changing the regulatorystructureistherole of the
central bank. More specifically, towhat degree should the cen-
tral bank, with responsibility for monetary (macro-monetary)
regulation, be involved in prudential regulation? There are
three main issues which must be considered in determining
the centralbank’srole: The interaction between financial sta-
bilityand prudential supervision, the concentration of power
and the independence of the central bank.

One school of thought espouses that the central bank is
well placed to perform the dual role of monetaryand pruden-
tial regulator. Schoenmaker (2013) supports this view on the
grounds that the objectives of financial stabilityand prudential
supervision are two sides of the same coin since disruptionsin
the financial system have an impact on the real economy, with
related effects on output and inflation.

Combining the responsibilities for monetary policyand pru-
dential regulation can also be advantageousin crisis manage-
ment arrangements. For example, in the United Kingdom,
the memorandum of understanding between the Bank of
England and the Financial Services Authority gave the Bank
of England lender of last resort responsibilitywhile the Finan-
cial Services Authority had responsibility for the conduct of
operations in response to problem cases affecting firms, mar-
kets, and clearing and settlement systems within its purview.
When the bank run on Northern Rock occurred in Septem-
ber 2007 the authorities were criticized for failing to respond
sufficiently promptly to avert the run on the bank. This led to
arevival of the argument that the central bank should also be
the bank supervisor, since it is very difficult for the lender of

A. Wood, K. Clement 121



lastresorttoact promptlywhen the agencywith the knowledge
ofaparticularfailing bankis not the same agencyresponsible
for extending credit (Taylor, 2013). The authorities’ response
inthe United Kingdom was to unifythe Financial Services Au-
thority with the Bank of England.

Further support for combining central banking with pru-
dential supervision focuses on the positive synergies between
the macroeconomic and microeconomic goals. The close rela-
tionswith banks, through bank supervision, will assist the cen-
tral bank in anticipating the direction of the economy and in
addressing financial crises. Intimate knowledge of banks will
prevent inappropriate access to lender of last resort lending.
Also, responsibility for bank supervision enables the central
bank to protect the payments system from the risk of contagion
(Schooner and Taylor, 2010).

The argument for the dual role of the central bank must be
balanced against the concern about concentration of power.
Some of the normal checks against the abuse of regulatory
power might be relaxed when the regulatory function is com-
bined with other powers. For example, abank might be reluc-
tantto challenge regulatoryactions (anything from proposed
rulemaking to an enforcementaction) for fear that the central
bank mightretaliate by limiting its access to liquidity support
in times of need (Taylor, 2013). In addition, the central bank
may sufferloss of credibility if it performs poorlyas a bank su-
pervisor, which could compromise its effectiveness in imple-
menting monetary policy.

However, in developing countries such concentration may
prove beneficial. The stature of the central bank maybe neces-
saryto compel change in the culture of regulation. The central
bank may be a necessary force behind a nascent supervisory
regime. Indeed, The World Bank’s Bank Regulation and Su-
pervision Survey 2012 notes that in more than 60% ofjurisdic-
tions, central banksare the agencies that supervise commercial
banks for prudential purposes.

Independence of central banks is generally considered de-
sirable with respect to monetary policy. There is also a trend
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to require regulatory and supervisory independence; hence,
if the supervisory role is performed by the central bank, it is
assumed that the independence the central bank has over its
monetary policy functionwill also apply toits prudential func-
tion. In many emerging market economies, the central bank
possesses adegree of prestige and independence not enjoyed
by a regulatory agency under a wing of a government minis-
try. This allows the central bank to pursue a forceful regula-
tory policyfree from political interference. However, the type
ofindependence thatis necessary for the central bank’s mac-
roprudential function may not be appropriate for micropru-
dential regulation since microprudential regulation has the
potential toimpact on individual rights (for example, those of
shareholders). Therefore, the bank supervisor must be limited
bythe checksand balances provided byjudicial review and po-
litical accountability (Schooner and Taylor, 2010).

In practice, no bank regulator could, or should, ever be to-
tallyindependent of the central bank. The central bankis the
monopoly provider of the reserve base and the lender of last
resort. Moreover, the central bank, in its macro policy opera-
tional role, must have a direct concern with the payments and
settlements system, the money markets and the development
of monetaryaggregates. Thus, there are bound to be, and must
be, very close relations between the bank regulator and the
monetary policy authority.

3. OVERVIEW OF THE BARBADIAN FINANCIAL
REGULATORY FRAMEWORK

In ordertodetermine whether the Barbadian financial system
would benefit from a consolidated regulator and to opine on
therole of the central bank, the current structure of the regu-
latory system must be understood.

The Barbadian financial system comprises the central bank,
commercial banks, merchant banks, finance companies, trust
companies, credit unions, insurance companies, financial as-
set management firms (mutual funds), financial brokerage
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firmsand astock exchange. These institutions operate mainly
inmoney, credit, equity, bond, and foreign exchange markets;
and are both of domestic and international ownership (How-
ard, 2013). The July 2014 Central Bank of Barbados Financial
Stability Report indicates that assets in the financial system
as at March 2014 were estimated to be in the region of 21 bil-
lion of Barbadian dollar (BBD) or 250% of the gross domestic
product. Commercial banks dominate the financial system,
accounting for 59% of total assets, followed by insurance com-
panieswith 17%, mutual funds with 9%, credit unions with 8%
and finance companies with 7 percent.

The regulatory framework in Barbados is currently struc-
tured to give coverage to every financial institution. The main
regulatorsare the Central Bank of Barbados (CBB), the Finan-
cial Services Commission (FSC) and the Fair Trading Com-
mission (FTC). The CBB was established by the Central Bank
of Barbados Act 1972 and commenced operations with the
pivotal central banking mandate to safeguard and ensure
monetary and financial stability, while seeking to promote
economic development. Other important roles performed
by the CBB include maintaining the external reserves to safe-
guard the external value of the Barbadian dollar, administer-
ing the country’s exchange control regulations, issuing and
makingamarket for governmentsecurities, actingasabanker
to government and commercial banks, and providing advice
to Government (Wood, 2012).

Within its mandate for prudential regulation the CBB moni-
tors the operations of commercial banks, finance companies,
trust companies, merchantbanksand mortgage finance com-
panies on the basis of the Financial Institutions Act 1997.In ad-
dition, it hasresponsibility for the regulation of international
or offshore banks on the basis of the International Financial
Services Act 2002. The CBB effects supervision of the financial
institutions under its charge through the Bank Supervision
Department and the Research Department which houses the
Financial Stability Unit. The Bank Supervision Departmentis
responsible for microprudential regulation and the Research
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Department for macroprudential regulation. The Bank Su-
pervision Departmentis divided into three sections: The pol-
icy section which has responsibility for producing guidelines,
amending legislation and developing prudential reporting
norms;the approvalssection whichisresponsible forapproving
new applications and applications to change business models;
and the supervision section which focuses on reviewing data
submitted and conducting onsite inspections. The Research
Department monitors the impact of macroeconomic develop-
ments on the financial system and monetary policy impacts
and, through the Financial Stability Unit, conducts stress tests
onindividual banks and the entire financial system.

Other departmentswithin the CBB play important support-
ive roles. The Banking, Currency and Investments Depart-
ment monitors interbank activity and performs the lender of
last resort function of the CBB, and the Foreign Exchange and
Exchange Control Department monitors all external capital
flows and is, therefore, constantly kept abreast of the external
transactions of financial institutions (Howard, 2013).

The Financial Services Commission was established by the
Financial Services Act of 2010 and commenced operations in
April2011. The FSCisresponsible for the regulation of the non-
banking financial services sector. The creation of this regula-
torybodyrepresentsasignificant developmentin the evolution
of Barbados’ regulatory framework sinceitisanamalgamation
of the regulators of non-bank financial institutions (Wilson,
2011). These agencies are the Supervisor of Insurance which
regulates the operations ofinsurance companies, the Depart-
ment of Cooperatives which regulates credit unions and the
Securities Commission which is responsible for the Barbados
Stock Exchange and its market participants. The FSC has sev-
en divisions: Securities, credit unions, insurance, pensions,
registration and licensing, research and examinations. The
examinations division deals with onsite inspections of all en-
tities under the purview of the FSC.

The Fair Trading Commission was established in January
2001 through the Fair Trading Commission Act. The duties of
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the FTC include determining principles, rates and standards
for regulated service providers; monitoring general business
conduct; investigating possible breaches of the Acts admin-
istered by the FTC; educating and informing businesses and
consumers about the requirements of these Acts; and taking
enforcementaction whenneeded. Withregard to the financial
sector, the FTC’sfocusis on conduct-of-business (consumer pro-
tection) regulation and competition regulation. The FTC has
three divisions: Fair competition division, consumer protec-
tion division and utility regulation division. The sections are
notfurther broken down byindustrysince the size of Barbados
does not allow for such alevel of specialization.

4. METHODOLOGY

The main purpose of the research is to review the financial
regulatory framework of Barbados to determine whether the
currentstructure of financial regulation provides suitable cov-
erage of all areas of regulation and whether the Central Bank
of Barbados’ responsibility for monetary and prudential reg-
ulation is appropriate.

Datawere obtained viastructured interviews with manage-
rial personnel of the regulators and selected financial institu-
tions during the period July to September 2014. Thisapproach
was preferred over self-administered questionnaires for the
followingreasons. The interviewer can explain questions that
the respondent has not properly understood and there is the
opportunity to probe respondents to elaborate on answers
(Sealeetal.,2011). Hence, the interviewer can pursue in-depth
information around the topic. However, we should note that
interviews may be subjected to the influence of the interview-
er (Bryman, 2012).

Two triangulation methods were used to validate the re-
search findings: Data triangulation and methodological tri-
angulation. Data triangulation involves the use of different
sources of information. Potter (1996) asserts that a research-
erwhose findingsare derived from many sources willbe more
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convincing than another researcher whose conclusions are
based on observations from one source. To effect data trian-
gulation the views of the key stakeholders in the financial sec-
tor (theregulators and the regulated institutions) were sought.
Methodological triangulation is the use of multiple research
methods to study a phenomenon. Methodological triangula-
tionwas effected by combining document review with the inter-
view technique. The documents reviewed include regulators’
websites and published literature in the area.

Two general instruments were developed to capture infor-
mation from the targeted categories of participants.' The ques-
tions to the regulators cover areas such as the purpose of the
organization, the organization’sinteraction with otherregula-
tors, the entity’s coverage of various areas of regulation, prin-
ciples guiding the supervisory approach and the response to
the possibility ofaunified regulator. The questionsto the regu-
lated institutions cover areas such as the similarity in products
by various financial institutions, the frequency of reporting,
opinionabout the effectiveness of regulation and the response
to the possibility of a unified regulator.

The instruments were not pre-tested because of the rela-
tively small size of the target population. However, the struc-
ture of the questions was reviewed by University personnel for
clarity, ability to initiate discussion, sequencing and whether
itadequately covered the area of investigation.

Purposive sampling was employed in conjunction with the
snowballing technique to determine the sample. Purposive
sampling, alsoreferred toasjudgmental sampling, is based on
specific characteristicsapopulation meets. The personstarget-
edintheresearch were those holding managerial positions at
theregulatoryagenciesand the regulated institutionsand were
activelyinvolved in the regulatory process. However, we should
note that purposive sampling, asanon-probabilitymethod, has
thelimitation of being prone toresearcher bias. Nevertheless,
the presence of researcher biasis onlyaserious drawbackwhen

! The instruments are available on request.
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theresearcher’sjustification for utilizing purposive sampling
isill-conceived or poorly understood (Wood and Brathwaite,
2014). The snowballing technique, also referred to as chain-
referralsampling or respondent-driven sampling, isarecruit-
ment method which requires participants with whom contact
hasalreadybeen made to use theirsocial networks torefer the
researcher to other potential participants. The snowballing
technique allows the most relevant persons to be contacted
and provides encouragement for their participation.

Theregulated entities were selected based on whether they
interacted with both the Financial Services Commission and
the Central Bank. Interaction with both regulators was con-
sidered to be occurring if the financial institution provided
services thatwereregulated by both regulators, wasamember
of a financial group where members of the group were regu-
lated by one of the authorities or if there was a recommenda-
tion that the entity be regulated by an authority other than
the one which currentlyregulated it. These criteriawere used
since these entities were considered most suitable to envisage
the impact of any change in regulatory structure because of
their familiarity with the work of the regulators. The sample
ofregulated financial institutions includes one bank that was
regulated by both regulators, one credit union and finance
company group, one large credit union which the recent Fi-
nancial Sector Assessment Report recommended be moved to
the regulation of the Central Bank, and one insurance com-
pany and finance company group.

There were afewlimitationsassociated with the data-collec-
tion process. First, the sample size of the dual regulated enti-
ties was somewhat limited. Representatives of other financial
institutions were approached but declined to participate in
the study. Second, the analysis was restricted to the domestic
component of the financial system; hence, the impact of regu-
lation on the international financial sector was not included.
Only the domestic system was reviewed because the interna-
tional financial sector (while providing benefits to the econ-
omy via job creation, fees and tax payments, and benevolent
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donations) is not allowed to conduct business with most resi-
dentsand, therefore, doesnotimpact thelocal financialinter-
mediation process in a significant way.

5. FINDINGS

Thefindingsare presentedintwosections. The first section con-
siderstheviews of the regulatorsand the second section focuses
on the views of the regulated financial institutions.

5.1 Regulators’ Views

Relations between Regulators

Theregulators’ responsesrevealed that the CBBand the FSChave
aclose workingrelation which was formalized viathe signing of
amemorandum of understandingbetween the two entities. This
document was designed to allow for information sharing and
established clearlines of responsibility for dealing with various
matters by each agency. The two regulators communicate on a
veryfrequent basisand have formal meetings atleast quarterly.
However, leading up to the publication of the Financial Stability
Report they meet more frequently. They tend to focus on mat-
ters such as regulatory and supervisory issues since there are
anumber of dual registrants. Trends or concerns from either
regulator on financial groups are also discussed. In addition,
because the CBB is the more seasoned regulator the FSC draws
on the Central Bank for guidance.

Onthe other hand, the three regulators agreed that the CBB
and the FSC have alimited relation with the FTC. The FTC mainly
consults the other regulators when conducting studies.

Basis and Principles of Supervision

The CBB applies a risk-based supervisory method, in line with
the Core Principles for Effective Banking Supervision issued
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by the Basel Committee on Banking Supervision.? These prin-
ciples state the powers a supervisor should have enshrined
in law and the minimum prudential requirements that su-
pervisors should impose on licensees. While all banks are
monitored, an assessment of the riskin each bankis done and
higherrisk banks are reviewed more frequently. The CBBalso
follows the Financial Action Task Force recommendations on
combating money laundering and terrorist financing. These
include ensuring that the financial institutions have infor-
mation systems, personnel and processes in place to monitor
customer transactions for suspicious activityand that theyare
adequatelyreported.

The FsCalsousesarisk-based system of regulation where the
greatestlevel of resourcesis placed on those entities that pose
the greatest level of risk to the stability of the system. The pro-
cesses of the FSC are guided by international core principles
and best practices in all of the sectors which it regulates. For
example, the FSC follows the principles of the International
Association of Insurance Supervisors (IAIS)* for insurance su-
pervision and utilizes the monitoring system PEARLS" devel-
oped by the World Council of Credit Unions for credit unions
under its purview.

? The Basel Committee on Banking Supervision (BCBS) is a commit-
tee of banking supervisory authorities which was established by the
Central Bank Governors of the Group of Ten in 1975. It is hosted
by the Bank for International Settlements and provides a forum for
cooperation on banking supervisory matters.

* The International Association of Insurance Supervisors (IAIS) is a

voluntary membership organization of insurance supervisors and

regulators. The mission of the body is to promote effective and
globally consistent supervision of the insurance industry.

* The PEARLS system allows regulators to evaluate the protection,

effective financial structure, asset quality, rates of return and costs,

liquidity and signs of growth of licensees using predetermined

ratios in each category.
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Roles and Responsibilities of the Regulator

The views of the respondent from the CBB can be summarized
as follows:

)

2)

The mainrole ofthe CBBis to monitor the safetyand sound-
ness of the banksand finance companies. In addition, the
CBBisrepresented onthe Caribbean Financial Action Task
Force (CFATF) and is part of the local Anti-Money Laun-
dering Authority Board. A Bank’s representative sits on
CFATF working groups on behalf of the Barbados delega-
tion and also offers services as a financial assessor for mu-
tual evaluations.

The CBB also has responsibility for macroprudential su-
pervision, as facilitated through the Financial Stability
Unit. Currently, the Unit prepares the Financial Stability
Report and conducts stress tests on individual banks as
wellas system wide. Eventually, the Unit will have respon-
sibility for policy matters, for example, if creditis growing
too quickly in the sector what may be needed to slow the
pace of growth. The Unit benefits from an information-
sharingarrangementwith the Bank Supervision Depart-
ment and vice versa.

3) The CBBdoesnothave code-of-conductresponsibility. Any

responses to queries are voluntary, but responsibility may
beintheremitofthe FTC. However, the FTC “appears to fo-
cus more on competition.” In the past the CBB hasissued
guidance notes to the industry on some fees; however,
thereare drawbacksinthatregulating fees may take away
from competition. In addition, there may be a conflict of
interest since the regulator, when reviewing a licensee’s
capital position, may have concerns about the licensee’s
ability to generate revenue and, therefore, grow the capi-
tal base; but the same regulator may have restricted the
growthinthe capital base bylimiting the level of fees that
licensees can charge. The representative suggested that
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9)

there may be a need for an Office of Financial Ombuds-
man, as there is in Trinidad which is staffed by officials
from the Central Bank of Trinidad and Tobago.

The CBB does not have competition authority. However,
atlicensing the agency ensures that the new entity would
notbe breaching thelegallimit of 40% of market share of
total assets. After this stage the FTC has sole authority for
competition. The view was expressed that thereisaneed
for the FTC to consult the CBB before making a decision
on a merger or acquisition, since from a prudential per-
spective there are times when having a larger company
acquire another, even if it breaches the 40% of market
sharerule, mayactually help the market concernsand be
intheinterest of financial stability. Thisis especially true
in caseswhereabankisin distressandis unable to meetits
obligations. If such aninstitutionistaken overbyalarge,
well established bank this reduces panic in the market
andinasenserestores confidence to the banking system.

The views of the respondent from the FSC can summarized
as follows:

1)

2)

132

Facilitation of macroprudential regulation was not orga-
nized across all of the sectors at present. There are, how-
ever, elements of macroprudential regulation included
in the analysis of the sectors. The FSCis currently formal-
izing a program through which there canbe amore struc-
tured approach to this type of regulation. The FSCisalso
implementingarisk-based supervisoryframework which
incorporates the use of stress tests, especiallyin relation
to the insurance and credit union sectors. Further, the
FSC participates in the Financial Stability Report prepa-
ration with the CBB.

The FSC has in its mandate to properly ensure that cus-
tomersare treated fairlyand that “it takes market conduct
abusesseriously.” Inaddition, the FSCisindirectly respon-
sible for maintaining an appropriate level of competition.
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Hence, it is concerned with prudential, market conduct
and competition regulation.

3) Withregard to Anti-Money Laundering (AML) regulation
the FSC collaborates with the Financial Intelligence Unit
and has a seat on the Board of the Anti-Money Launder-
ing Authority.

The views of the respondent from the FTC can be summarized
as follows:

1) The FTC’srole is to safeguard the interest of consumers,
promote and encourage fair competition and ensure ef-
ficient regulated utility services.

2) Inrelation to the financial sector, the FTC receives con-
sumer complaintsaboutbanksand these are dealtwithvia
the Consumer Protection Act. When a complaint comes,
itisinvestigated to determine if the financial institution
has misled or acted outside of the arrangement agreed
with the customer. It was noted that the Consumer Protec-
tion Actisa criminal act with an aim of changing behav-
ior. Once the FTC intervenes the issue is resolved but the
circumstancessurrounding theissue, ifany, mustalsobe
addressed to prevent it from affecting other customers.

The FTC also investigates financial institutions in an effort
to determine if there is collusion.

Opinions on the Adequacy of Regulation

Allof the regulators expressed the view that the financial sector
was well regulated, though there are some areas where regu-
lation can be improved. The FSCrepresentative noted that “at
this pointin time with a ‘dual-regulator’ regime there are suf-
ficient tools to ensure adequate regulation.” The regulators,
however, cautioned that regulation will not prevent institu-
tional failure or crisis. The banking regulator stated “regula-
tion will not prevent crisis as there are constantly new products

A. Wood, K. Clement 133



emerging and itis difficult to capture everything. But they (the
licensees) cannot be left to do their own thing as they have peo-
ple’s funds, so they must be regulated.” Further, none of regu-
lators felt that the sector was over-regulated. They responded
thatgiven theimportance of the sector, itneedstobe subjected
tostrongand effective regulation which allows business to func-
tion but safeguards policyholders, depositors and investors.
The CBB representative went further saying, “I think the right
balance has been struck in Barbados, it is not as tough /heavy-
handedasthe casein otherjurisdictions oras the Financial Sec-
tor Assessment Program assessors may have wanted. Thatis, we
donotimpose punitive penalties; we trytoworkwith licensees to
comply. The United States of America, for example, hasamore
punitive, heavy-handed approach.” The FSCrepresentative be-
lieved that the sector was not over-regulated since “the two key
signals of over regulation are the increasing cost of and avail-
ability of capital. Thus far, in Barbados there is still the positive
availability of capital and the cost of capital is reducing.”

Opinions on the Consolidation of the Prudential Regulators

Respondents from the prudential regulatoryagencies acknowl-
edged that there would be advantages and disadvantages to
having oneregulator forall types of financial institutions. The
identified advantages are as follows. First, there would be bet-
ter coverage of financial groupssince the use of one regulator
would lessen the challenges associated with information shar-
ing even with a MOU in place. These challenges relate to the
timeliness and completeness of the information. Second, in
a crisis the single regulator may be better able to manage the
knock-on effects, thereby achieving a greater containment of
risk. Third, as noted by one respondent “in a properly func-
tioning entity, the removal of bureaucratic blocks and having
to deal with different sets of organizational and regulatory
cultures can be very effective.” Finally, the volume of work
handled bya consolidated regulator would allow for adequate
utilization of an enforcement team.
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A major disadvantage identified with having a single pru-
dential regulatoristhe potentialloss of focus since the consoli-
dated regulator’s operations may be too unwieldy to properly
manage. This could also lead to the development of silos and
information not being properly disseminated. One respon-
dentsuggested that the consolidated supervisor be organized
so that common risk across the entire financial sector can be re-
viewed by specialist teams. For example, consider that credit
risk can be foundin banks, credit unions orinsurance activity.
This means staff would need to be very flexible, knowing the
standards forinsurance companies, banks and credit unions.

An area of concern for the bank regulator was whether the
consolidated supervisor would be within the central bank
structure or aseparate body. He opined thatif the consolidat-
edregulatorwas notincorporated into the CBB thiswould be a
major disadvantage to the CBB, as the situation would create a
potential disconnect between the CBB as the lender of last re-
sortand the banks. The CBBwould therefore lose the intimate
knowledge of the banks which was ascertained via the regula-
tory oversight of them. On the other hand, if the CBB was the
regulator, one of the advantages would be thatitslender oflast
resort function could be extended to non-banks, if required.

5.2 Financial Institutions’ Views

Types of Reports Submitted to the Regulators

Therespondents from the financial institutionsindicated that
theyare required to submit financial information such as bal-
ance sheetsand income statements onamonthlyand quarterly
basis to both prudential regulators (CBB and FSC). They also
reported that theyare required to submit qualitative informa-
tion such as changes in management, policies and manuals,
and minutes of the meetings of the board of directors and se-
nior management committees on request.
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Differences in Products

Theintervieweesnoted that there was nosignificant difference
between their products and those of other institutions. They
stated that credit unions, finance companies and banks basi-
cally offered similar services. The representative from the bank-
ing group noted that their ability to offer chequing services,
facilitate payroll and provide letters of credit and guarantees
differentiated them from credit unions, insurance companies
and finance companies. One finance companyrespondent also
noted that insurance companies were now also competing in
the mortgage market and offering loans against policies. On
the other hand, the insurance company respondent did not
find its services similar to the other types of financial institu-
tions since its focus was on providing various types of insur-
ance such as life, health, creditor life, and mutual funds and
pension plans with its mortgage lending business not being
considered core to the company.

Differences between the Financial Services Commission
and Central Bank Requirements

The representatives from the financial institutions did not
identify any differences between the Central Bank require-
mentsand those of the Financial Services Commission. One re-
spondent noted that “the FSC guidelinesand regulations tend
tomirror the CBB.” It was also noted that the requirements for
credit unions relating to non-performing loans are now very
similar to those for banks. While there were no differences,
one of the respondents indicated that it often meant seeking
approval from one regulator before it could carry out the in-
structions of another. She explained that “for example, cur-
rently the FSC requires the use of the name brokerage in the
list of entities involved in that type of business. To facilitate,
we want to set up a separate brokerage subsidiary since thatis
not part of our core business; however, we have to get written
approval from the CBB to proceed. If the CBB’s response is de-
layed, we may miss the FSC’s correction timeline.”
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Opinions on the Effectiveness of the Sector’s Regulation

The interviewees considered the current regulatory regime
effective. Theystated that since the financial crisis, the regu-
latory oversight and guidance by the Financial Services Com-
mission has increased. This is evidenced by the issuance of
guidelines and regulations. However, two of the respondents
cautioned that the FSCis still a very young organization and
hasnotfaced anysignificant testsin terms of enforcement of
the regulations. One of the interviewees expressed concern
that her organization, given its size and contribution to the
sector’s assets, had not yet been inspected by the FSC. To di-
rectly quote the respondent she felt “on paper there was ef-
fective regulation, but more experienced regulators of credit
unions from jurisdictions like Canada are needed to assist
in the FSC’s development.” Another respondent, while ac-
knowledging the effectiveness of the regulation, noted that
the cost of regulation, particularly anti-money laundering
legislation, is high.

Also, none of the interviewees felt that the sector is over-
regulated. Onerepresentative remarked there wasabalance
between the regulators’ control and their ability to conduct
business. Another interviewee felt that the sectoris not over-
lyregulated since “to alarge extent, the market is allowed to
dictate fees, interest rates and introduce new services as well
as increase overall lending and lending to specific sectors
without restrictions being imposed by the regulators, un-
like in other jurisdiction which have restrictions enshrined
in legislation.”

Impact of a Consolidated Supervisor

None of the respondents believed thatamove to a consolidat-
edregulator would impact on their organization’s structure.
Thoserespondentsrepresenting organizationsthatare part
of afinancial conglomerate felt that each of the institutions
in the group still had different purposes to allow them to re-
main separate. Itwasnoted, however, thatifthe consolidated
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entityrepresented amerger between the CBBand the FSC “this
should provide synergies and give the non-banking sector the
benefit of the Central Bank’slong standing regulatory expe-
rience.” Hence, the respondents also suggested that the con-
solidated regulator should be part of the CBB rather than a
separate body. They did not believe that the prudential role
would conflict with the CBB’s monetary policyrole.

Anotherinterviewee outlined the benefits to the organiza-
tion of having a consolidated regulator such aslessreporting
requirements, astandard train of thoughtacross the organi-
zation and a standard set of enforcement.

Preference of Regulator

All respondents considered the CBB the stronger regulator.
Thisviewwasbased onitslength of time in operation; there-
fore, itismore experienced and has greater presence via the
frequency of inspections and influence on the financial sec-
tor. The respondents noted, however, that with time the FSC
should develop into an equally strong regulator as the Cen-
tral Bank.

6. DISCUSSION OF FINDINGS

Barbados’ regulatoryregime, like most other countries, does
not fit neatly into one of the types of regulatory structures
previously discussed. The FSCis an integrated regulator with
oversight of all non-banking institutions. It also carries some
elements of a super/mega regulator since it has code-of-con-
duct and competition authority. However, because there are
other regulators with responsibility for code-of-conduct and
prudential regulation it cannot be considered a mega regula-
tor. The system also bears some elements of the institutional
regulatory approach in which the type of regulation is based
on the legalstatus of the entity. The remainder of this section
presents an analysis of the findings.
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Benefits to the Financial System of Having
One Prudential Regulator

The findings revealed that there are possible benefits to hav-
ing one prudential regulator. First, one consolidated super-
visor would allow for better oversight of financial groups and
couldlead tobetter enforcement through the development of
a specialized enforcement team. Also, one prudential regu-
lator would allow for better monitoring of key risks through-
out the sector. These views of the respondents are congruent
with the widely-held views in the literature that one pruden-
tial supervisor can provide economies of scale and scope, and
lead to more effective regulation (Reddy, 2001; Podpieraand
Cihdk, 2006; Pellerin et al., 2009). Second, from the financial
institutions’ perspective, one consolidated regulator should
reduce the number of duplicated returns currently submitted
tothe tworegulators. Itshould also remove the need to seek ap-
proval from one regulator in order to fulfil the requirements
ofanother.

The regulators, however, cautioned that a combined entity
could pose one main disadvantage: The loss of focus of the en-
tityasthe operationbecomestoolarge tobe properlymanaged.
Thisviewisalso consistent with the literature which notes that
one of the drawbacks of the consolidated regulator is the lack
offocuswhich mayundermineits efficiency and effectiveness
(Reddy, 2001; Llewellyn, 2004).

From the responsesitwas observed that the two prudential
regulatorsare involved in macroprudential supervision. This
representsaduplication of effort. The literature suggests that
whereregulatorsare performing the same task it mayindicate
aneed to combine the regulators.

The Role of the Central Bank of Barbados

Currently the CBB operates as the regulator for banks in addi-
tion toits responsibility for monetary policy. Both categories of
respondentsare supportive of thisdual role for the CBBinstead
of moving bank supervision within the FSC. Their rationale for
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this preference is that the experience and stature of the CBB
is beneficial to the oversight of the sector and they do not find
the monetary policy role in conflict with the regulatory role.
This position finds some support in the literature where it is
noted that prudential regulation in some developing countries
may benefit from the perceived independence and prestige as-
sociated with the central bank (Schooner and Taylor, 2010).
Further, the CBB’s dual responsibility for monetary policyand
prudential regulation is similar to the structure that exists in
more than 60% of jurisdictions covered in the World Bank’s
Bank Regulation and Supervision Survey 2012. In thisregard
the CBB is following a well-established practice.

Similarly, the CBB’s respondent prefers the CBB to maintain
responsibility for at least banks and finance companies since
the CBB has the lender of last resort responsibility to banks.
The literature provides some support for this view, noting that
thelender of lastresort needs to be adequately knowledgeable
about the financial viability of the institutions which it may be
called upon to assist. Further, the literature suggests that the
separation of the prudential regulator and the lender of last
resort function in England may have contributed to the col-
lapse of Northern Rock (Taylor, 2013).

Conflicts between Regulators

It was observed from the respondents that currently the man-
dates of the CBB and the FSC are complementary and their re-
lation is guided by a memorandum of understanding which
reduces thelikelihood of conflict between the two regulators.
However, no memorandum of understanding exists between
the two prudential regulators and the FTC. Hence, there is a
likelihood of conflict in some situations between the FTC and
the CBB, and between the FTC and the FSC.

The situation is more acute in the instance of the FTC and
FSCsince both entities have in their mandate code-of-conduct
and competition authority. Both regulators also indicated
that they have limited contact with each other. Asaresult the
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environment exists for the financial institutions under their
dual auspices to receive conflicting instructions from the two
regulators. Further, in the absence of a MOU between them it
cannot be easily determined which regulator may have prior-
ity in a particular situation.

Asimilarsituation exists between the CBB and the FTC. The
main difference is that the CBB does not have either code-of-
conduct or competition authority. However, it still handles
customers’ queries and issues guidance on fee structures to
the industry. While this may have been necessary before the
formation of the FTC, it creates an environment for conflict-
ing guidelines. Further, in the area of licensing the CBB and
the FTC may conflict on whether a financial institution should
merge with another since the impact on competition in the
sector may be irrelevant to the CBB when compared with the
financial health and stability of an institution.

To deal with the instances of conflict the two prudential
regulators should establishaMOU with the FTC outlining their
rolesand responsibilities (with respect to each other) in various
situations. It is also recommended that the FSC relinquishes
responsibility for code-of-conduct and competition authority
to eliminate the conflict as suggested by the financial stability
assessors (International Monetary Fund, 2014). Further, the
informal role of the Central Bank as code-of-conduct regula-
tor should also be relinquished. The public would then have
to be properly sensitized that code-of-conduct and competi-
tion issues would have to be directed to the FTC. We should
note, however, that appropriate arrangements would have to
be made for the operationalization of the proposed MOU to
ensure maximum effectiveness.

7. CONCLUSION

It is well established that the financial system plays a vital
role in the growth of economic activity. It is therefore incum-
bent on governments to have strong and effective regulatory
structures in place to ensure safe and efficiently functioning
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financial systems. Hence, periodic review of the effectiveness
ofthe financial regulatory frameworkis necessary. This paper
therefore examined the adequacyofthe financial regulatory
framework in Barbados.

Some important findings emerged from the analysis. First,
while there may be benefits from having one prudential regu-
lator, itisnot necessarysince the respondentsare satisfied with
the current system and the change would not have a signifi-
cantimpact on the products and services offered by financial
groups or the efficiency and effectiveness of prudential regu-
lation. Hence, the current dual prudential regulatory frame-
work (with the CBB and FSC) can be considered adequate for
Barbados. Nonetheless, if in the future the decision is made
to have a consolidated prudential regulator it should be part
of the Central Bank.

Second, there are instances of conflict between the two pru-
dential regulators and the Fair Trading Commission. Thus, a
MOU should be created between the prudential regulatorsand
the FTC to ensure that the lines of responsibility for certain as-
pectsof regulation by the three agenciesare better delineated.

Third, respondents did not perceive any conflicts with the
Central Bank’s responsibility for prudential regulation and
monetary policy. This view is based on the CBB’s history in
regulation and its status in society. The dual regulatory role
played by the CBBisastructure thatiswell-established in many
other countries.

Though the study provides an interesting review of the Bar-
badian financial regulatory framework, it can be extended to
include the international financial services industry and the
impact of regional regulation since many of the financial in-
stitutions operate throughout the region.
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