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Este artigo, em primeira instancia, explora a dinimi-
ca ciclica das remessas, e adicionalmente, analisa seu
impacto macro-econémico e:as implicacoes que tem
na politica monetéria. Para esta tarefa usamos:como
exemplo o:caso da Filipinas, um dos paifses onde as
remessas tém uma alta importancia. Utilizou-se um
modelo dindmico estrutural macro-econométrico
trimestral das Filipinas para identificar os diversos
canais através dos guais as-rermessas exercem um im=
pacto sobre as principais varidvels economicas.

Ao avaliar o impacto da crise financeira global de
2008 as remessas também devem ser aansidieradas
comoum canal de transmisséo. Conseguimos esta-
belecer que:-as:remessas estéio impulsionadas pelo
ciclo econémico dos paises com maior. populac&o
imigrante e que,.em consequéncia, arecesséo atual
traréd como resultamdio uma diminuicéo nas:irans-
ferencias. Através do nosso modelo pudemos definir
o impacto das nuudtaipas nas remessas sobre impor-
tantes varidveis econémicas tais como:a diemanda
agregada, a oferta monetéaria e os tipes de juros, 0
tipo cambidrio, a oferta trabalhista e os salarios,
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Este articulo, en primera instancia, explora la dind~
mica ciclica de las remesas, y adicionalmente, anali~
za sy impacto macroeconémico y las implicaciones
gue tienen en la politica monetaria. Para esta tarea
usamos como ejemplo el caso de Filipinas, uno de
los paises donde las remesas tienen una alta impor—
tancia. Se utiliz6 un modele dinédmico estructural
macreeconemétrice trimestral de las Filipinas para
identificar los diversos canales a través de los cuales
las remesas ejercen: un impaeto sobre las principales
variables econdmicas.

Al evaluar el impacto de la crisis financiera global
del 2008 las remesas también deben ser :consideradas
como un canal de transmisién. Logramos establecer
gue las remesas estdn impulsadas por el ciclo econd-
mico de los paises con mayor poblacién inmigrante y
gue, en consecuencia, larecesion actual traerd como
resultando: una disminucion en las transferencias:. A
través de nuestro modelo pudimos definir el impacto
de los cambios en las remesas sobre importantes: va-
riables econdmicas tales como la demanda agregada,
la oferta monetaria y los tipos de interés, el tipo cam-
biario, la oferta laboral y los salarios.
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VERONICA BAYANGOS
KAREL JANGENF

This article first explores the cyclical dynamics of
remittances, and then, analyzes the macroeconomic
impact of remitizmees and the monetary policy im-
plications. In this endeavor, we use the case of the
Philippines, one of the countries where renmittanc-
es are substantial. A dynamic structural quarterly
macroeconometric model of the Philippines is used
to trace the various channels through which remit-
tances affect the main macroeconomic variables,

In the assessment of the impact of the 2008 global
financial crisis, we should also consider the re-
mittances as a transmission channel. We have
established that remittamees are driven by the eco-
nomic cycle of the main host countries and that
the ongoing recession will thus lead to a decline in
tramsfienss. Through our model, we have been able
to trace the impact of changes in remittamess on
important economic variables stich as aggregate
demand, money supply and interest raies, the ex-
change raie, and labor supply and wages.

JEL classification: F24, F43, E58, O53.

Keywords: remittances, mametary pollicy, cxdiwange
rate, capital flows, dynamic structural model.
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Remittances are a crucial financial flow to the Philippines; in recent years annual
inflows amounted to ten per cent of the gross domestic product (GDP). It is thus not
surprising that remittances have been the subject of intensive research. Studies have
focused on determinants of remittances and on their impact om economic growth and
poverty alleviation. In this paper we focus on the short-run macroeconomic effects
of remittances; we are mainly interested in the cyclical dynamics of remittances and
the challenges this creates for short-term macroeconomic management. Specifically,
we will argue that remittances to the Philippines are procyclical and we will explore
the challenges for the monetary policy generated by shocks to remittances.

Globalization exposes developing countries to the volatility of international markets.
In the literature on fimancial globalization there is considerable attention has been
given to the volatility of capital flows (e.g. Prasad et af., 2003). Surges of inflows and
flight of capital have severe effects om the economy. In many developing countries re-
mittances are a fimancial flow that is as important, and in some cases more important,
as capital flows, It is often noted that remittances are more stable than capital flows
to developing couitries, bt ewan so, remittances are dlso sulbject to diwmiks. Tie s
andl downs of capital flows and remittances have direct effects on aggregate demand,
liquidity of financial markets, and foreign exchange markets. In stich a scenario, the
volatility of financial flows creates significant challenges for monetary policy.

Some studies suggest that remittances are countercyclical, increasing during hard
times at home and thus providing an awtomatic stabilizer that reduces the need for
monetary policy action, but other studies suggest a procyclical pattern.
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The remainder of this paper will make two contributions to these discussions. First,
we will statistically explore the cyclical dynamics of remittances to the Fhillippines;
second and more important, we will analyze the macroeconomic impact of ramittances
and the monetary policy implications.

We will use correlation analysis to assess the cyclical dynamics of remittance flows
to the Philippines. We find that remittances are strongly procyclical with economic
activity in major host countries, such as the USA, and that they are also procycli-
call with the Philippine GD®. In the second endeavor, we analyze monetary policy
behavior in a structural quarterly macroeconometric model for the Philippines (see
Bayangos, 2007). To a large extent, our macroeconomic model shares features with
the New Keynesian model (see Ball, 1999), which assumes inflation and output to be
backward-looking, We have also assumed that there is excess capacity in fhe econony
and that the asset markets are imperfect. Central to our macroeconomic model are
important nominal rigidities in describing the Philippine macroeconomy. In addition,
there are lags in the transmission imechanmisin.

In the benchmark version of the model remittances are exogenous and do not affect
monetary policy. In the new version of the model, developed for this paper, we have
made remittances endogenous. Changes in remittamees are seen to affect important
economic variables such as disposable income and personal consumption expendi-
ture, money supply and interest rates, the exchange rate, labor supply and wages.
Shocks to remittances arise from the business cycle in the main host countries (US)
and have an impact on disposable income, personal consumption, money stipply, the
domestic market interest rate and the labor force. We simulate the impact of a shock
to the US GDP on the Philippiine economy in the two versions of the model. Our
results show that the impact is very different when remitiances are included in the
model and that the appropriate monetary policy response is sighificanily different,

The paper is organized as follows. The next section goes over the relevant litera-
ture on remittanoes: their determimaniss and impacts. Section three provides some
basic information on remittances to the Philippines. Section four estimates the cy-
clicality of remittances, and the suibsequent sections introduce the model and the
model sinnulations, The final section concludes.
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In the monetary policy literature there is considerable attention for the impact of
capital flows on monetary policy. Monetary awthorities have several reasons to be
concerned about large capital inflows, particularky when they are routed through
financial institutions. The first is the impact the inflows have on domestic credit
growth and aggregate demand. This is likely to result in pressufes on prices of goods
andl assets. The inflows may also lead to an appreciation of the real exchange raie,
undermining export competitiveness. A second concern relates to the volatility of
international financial markets. Funds that flow in may suddenly be withdrawn.

While there is considerable attention given to the impact of capital flows on monetary

stability, there is less concern about the impact of fluctuatimnsin workers' remittances.

Ome: claimed advantage of remittances is that they are less volatile. Buch et al. (2002)

analyzed the volatility of remittances and found that in 107 out of I35 countries the

volatility of remittances is smaller than that of private capital flows, in 70 countries it is
lower than that of official capital flows and in 62 countries remittances are less volatile

than both private and official flows. Lueth et al. (2007) clhserve finat remitiance recsijpts
in Swil Lanka are less volatile than ODA, FDIl and porifolio flows. Table 1 cearffimss
thesefiindimgsfor the case of the Philippines.

Still, when remittances are a significant share of the GDF, even modest volatility
cam result influctuatitorssin the inflows that are of macroeconomic sigmificance. The
average annual change in the remittances-to-GDP ratio in Table 1 is 1.1 percentage
points, certainly a magnitude that should concern policy makers. For this reason,
monetary authorities are interested in the determinants of remittance flows.

Thes literature on remittances clainis that remittances are driven by either altruistic
of investment motives (see e.g. Alleyne et al.,, 2008; Bouhga-Hagbe, 2004; and Buch
et al. 2002). The first sees remittances as a form of altruism from relatives overseas;
they care for their family back home, The investment motive states that the overseas
workers will have a tendengy to invest their savings in the home country. These o=
tives for sending remittances suggest possible cyclical patterns. Three scenarios can
be suggesied.
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1996 431 52 14,91 18,0
1997 5,74 70 15,56 18,9
1998 737 11,3 20,66 31,7
1999 6,80 89 32,62 428
2000 6,05 8,0 35,48 46,7
2001 6,03 79 29,03 38,2
2002 6,89 84 32,40 39,6
2003 7,58 89 33,38 3911
2004 8,55 91 37,02 395
2005 10,69 10,0 38,92 36,4
2006 12,76 10,0 46,66 36,6
2007 14,45 92 50,40 3211
2008 16,43 98 58,40 35,0
Average 8,10 8,8 32,25 35,0
SD 371 12,82

cv 45,82 39,74

Source of data: Department of Economic Statistics, Bangko Sentral ng Pilipinas; authors’ computation.
U Consistent data on OF remittances andi other indicators started in £986.

2/ Include short, and medium-to long-term debt of the: BSP.

SD= Standard deviation

CV=: Coefficeint of variation, computed as standard deviation/average * 100

In the first scenario, conditioms in the host country determine remittance flows.
When the host econonty is boonting employmient opportunities abound and wages
are good; therefore, migrant incomes rise and they can send more to the family
back home. In this scenario remittances are driven by the business cycle of the host
country and are not associated with the cycle of the home country (acyclical). It is
possible that remittances are one of the channels through which the business cycle
of the: home country becomes correlated with the cycle of the host country. If suich a
comovenent occurs, the remittance flows will appear procyclical.

In the second scenario, migrant workers have an altruistic motivation. When eco-
nomic times at home are hard they will send some more money and then compensate
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2,89 35 3,62 44 415 50
3,47 42 0,84 1,0 3,07 37
483 74 2,02 31 331 51
6,24 82 1,25 16 392 51
6,85 9,0 2,24 30 0,26 03
7.98 10,5 0,20 03 1,08 14
722 88 1,54 19 1,37 17
721 84 0,49 0,6 1,38 16
547 58 0,69 0,7 -0,80 09
4,07 38 1,85 17 3,62 34
1,05 0,8 2,92 23 461 36
0,79 05 2,93 19 3,57 23
1,81 11 1,28 08 2,58 15
4,84 55 1,72 18 2,46 24
2,47 1,04 217

50,99 60,65 88,112

when times are good. In this scenario remittances will be clearly countercyclical and
perform a welcome stabilization function.

In the final scenario, migrant workers act as investors. They moved abroad to build
up life-tinme assets and are looking for the best opportunities to invest their savings.
Given their knowledge of —and contacts in— the home country, and their desire to
eventually return, they will be quite interested in good investment opportunities at
home. This behavior may lead to a procyclical pattern in remittances as investment
opportunities at home are better when the economy is boonning. Howewer, in this
case the investment behavior could be more complex. The porifolio of the owerseas
investor is likely to contain fimancial and nonfinancial assets of the home and of the
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host country. Portfolio theory tells us that the investor will always hold a diversified
portfolio and that adjustmemits to the portfolio follow changes in relative returns on
assets. If the boom in the home country is accompanied by a recession in the host
country, the investor will shift to home assets, but if the business cycles of the home
andl host countries are synchronized, a boom will lead to no adjustmenit in the port-
folio, although the overall level of investment may increase.

Tie: literature on the cyclicality of remittances is inconclusive. Loser et al. (2006)
see a countercyclical pattern in the remittance flows to seven Latin-American coun-
tries that they study and quote a number of other studies that come to the same comr
clusion. Sayan (2006) studies twelve developing @autiiiss iinwinidh kamittances axe
significant andfindisthat only four show a statistically significant cyclical pattern: in
tw@ countries remittances are countercyclical and in two they are procyclical. Lueth
et al. (2007) show that remittances in Sri Lanka are strongly procyclical. For the
case of Mexico, Vargas-Silva (2008) finds that remittances are countercyclical with
respect to Mexico’s business cycle, but this result is not robust to the use of different
measures of remittances. Giuliano et al. (2005) correlate the cyclical components of
remittances and GDP for a sample of about 100 developing couniries over the 19735—
2002 period and find a positive correlation (i €, reamitiaressadseppoesticad) hmbooyt
e thirds of the cases. Dean Yang has carried out a number of interesting studies en
remittances in the Philippines based on heusehold data (Yang and Chel, 2007; Yang,
2008). Beth these studies are consistent with the aliruistic or insurance approeach
to remittances. These micreesenemic studies weuld thus suggest a eeuntereyslical
pattern of remittances. This is in sharp centrast with the eenchysions of studies that
Hse a macreesenemic approach io analyze the eyelicality of remittance flows to the
Philippines. Frem a panel of LIS epunitries for the 197011899 peried, Chami et af.
(2008, 2006) shewed that in the sase of the Philippines, remitiances are fet profit-
driven but are cempensatery in Rature, and henes, have a strong negative eorrslation
with grewth. Chami et al. (2003, 2006) argued that remitiances de net appear to be
intended te serve as eapital for the esenenis develepment, but as sempensation te
peer esenemie performance. Hewever, the BSP reestimated the same eguatien using
erdinary least squares (OLY) and revealed that sweh relationship fades away when
the apprepriate serrestien is made for serial earrelation (Dakila and Claveria, 2007).
Tuafie-Amader et al. (2007) de a simple serrelation test between (dstrended) GDP
adl remittances, and sonslide te proecyelicality: Dakila and Claveria (2007) ceme
te the same eenelusion using VAR analysis: On the other hand, Burgess and Hal:
sar (2005) find that the eerrelation betvween the grewth of GPP and remittaneces
i3 very low and net significant, and their VAR analysis dees net find an impast &f
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GD®P shocks on remittances. Our owm analysis (see sections 1V and V of this paper),
using an economy-widie macroeconometric model of the Philippines, reveals that
overseas Filipino remittances are procyclical not only with the Philippine output,
but with those of major host countries, including the US.

In the Philippines remittances are large relative to the economy and shifts in the
remittance flows will have short-term macroeconomic effects to which monetary
policy has to respond. In many countries monetary authorities use the Taylor rule
(Taylor 1993) when deciding on monetary policy interventions. According to this
rule they are concerned about inflation and about the output gap (unemployment),
andl they adjust the policy instrument in response to price or output shocks. Our
work on monetary policy in the Philippines has shown that the BSIP (Philippine
Central Bank) also responds to exchange rate shocks (see Bayanges, 2007). It is
thus relevant to ask how inflation, output and the exchange rate are affected by
fluctuations in remittances.

Tiee impact on output is the result of a complex set of reactions. First of all, an in-
crease in remittances will have direct effects on aggregate demand as the purchasing
power of remittance-receiving households rises. Most studies (see e.g. Chami et al.,
2003) find that the majority of remittances are consumed. Part of this will be spent
om traded goods and imports will rise. The increased demand for nontraded goods
will push up their prices.

Thee increase in the price of nontraded goods will increase domestic cost of production.
Thee inflow of remittances on the fareign exchange market may allso lead to an agpre-
ciation of the nominal exchange rate. Both these effects will hurt the competitiveness
of exporters. Many studies have confirmed this effect (see e.g. Amuedo-Dorantes
andl Pozo, 2004; Loser et al., 2006). Tuano-Amador et al. (2007) find some evidence
forr the Dutch disease effect.

Higher remittance flows will increase liquidity in fiimancial markets, which may
push down the interest rate and lead to an expansion of credit. A lower interest
rate may invite an increase in expenditure. Increased investment of remittances in
real estate or the stock market can push up asset prices, which may exert a wealth
effect. The total demand impact of an increase in remittances is the sum of these
various effects: the direct expenditure effect, the multiplier effect and the interest
rate effect will have a positive impact, while the exchange rate appreciation could
have a negative impact.
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There could also be a supply effect. Some have argued that an increase in remttance
income will induce the household to supply less labor or to reduce work effort (Chami
et al. 2003). Yeang (A008) fimbisiattineiinereasei inmamittances totie Ph jgpireschiuring
the Asian crisis had no significant effect on the total number of hours wierikeat}.

Tiee net effect of all these effects on the output gap is an empirical matter. If the posi-
tive demand effect and labor supply effect dominate the negative export competitive-
ness effect, the output gap will tighten.

Tiee increase in remittamces will also have an effect on inflation. The demand
pressures generated by the higher expenditure will push up prices and the adiverse
labor supply effect may push up wages, while the exchange rate appreciation will
reduce the domestic prices of imported goods. If the demand pressures dominate,
inflation will increase.

A monetary authority that follows a Taylor rule will respond to these changes. If,
indeed, the output gap tightens and inflation rises in response to an increase in
remittances, the policy rate should be increased. Andl if the whole process off aatjjust-
ment would indeed lead to a deterioration of the current account balance, the need
for a tighter monetary policy wouild furties increase. 1t is possible that the monetary
authority is also concerned about the exchange rate and worried that its appreciation
might undermine the competitiveness of the export sector. Swch a concern could
reduce the willingness to increase interest rates.

In the impact assessment it is also relevant to take into account any second round
effects. Studies about the determinanits of remittances have established that changes
in the exchange rate, the interest rate, inflation and home income may influence
the decision to remit funds. The empirical evidence on these relationships is ofien
mixed. For instance, Alleyne et al. (2008) find a positive impact of the interest
differentiall (domestic minus foreign interest rate) but Bougha-Hagbe (2004) finds
a negative relationship. Howuewer, it is clear that shocks to remittances will lead to
shifts in econoniic variables that, in turn, will lead to new changes in remittances.
Moreover, the monetary policy response to the original shock in remittances changes
economic variables, which will invite adjusimeniss to remittances.

1 However, ine did find a significant effect on children. The iincrease in remittances meant that
more children were kept in school and children spent less time working (Yang 2008). it should be noted
though that this study only looks at the very short-term impact of the increase in remittances.
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Im deciding on the appropriate monetary policy response, the cyclicality of the
remittances is crucial. If remittances are procyclical, the policy conchusioms are
straightforward. The boomning economy itself would require cautious monetary
policy, and the increase in the remittances would have impacts on the output gap
andl inflation that would strengthen that need. It should be noted that, at the same
time, the increase in remittances will make the monetary policy less effective. As
noted above, the increase in remittance inflows increases liquidity on fimancial
markets and puts a downwards pressure on the interest rate; therefore, monetary
policy action will have to be strong to counter these impacts. At the same time,
monetary policy can easily become perverse when the Central Bank tries to cool
down the booming econony and the spurt if remittances through an increase in
the interest rate, and the growing interest rate differentiall may invite even more
remittances or privaie capiial flows.

If remittances are countercyclical, the policy response will be different. When a
domeestic recession is compensated by an increase in remittances, the increase in
expenditure is welcome as they compensate the decline in domestic demand, and
therefore, monetary policy can be less active than would have been desirable in the
absence of the remittances. In an economy with dkadk capasity utillizeion, tiheiirfia-
tionary effects of the increase in remittances are also likely to be less strong.

Remittances in this paper cover transfers sent by both Filipino migrants and
overseas workers. In the Philippines, remittances data are sourced from the bail=
ance of payments statistics. Overseas Filipino (OF) remittances surged particu-
larly in the 1990s.

Graph 1 and Table 2 show that the magnitude of remittances to the Philippines has
been significant, both in absolute terms and as a percentage of the GDP and other
economic indicators. As of end-December 2008, remittances reached US$16.4, the
highest level since the 80s. Latest available data in 2009 (lanuary to March) showed
the OF remittances at US$4.06 billion.

In 1996, remittances accounted for only 5.2 percent of the GD®. This has risen to
around 10 percent in recent years. Tuafio-Amador et al. (2007) presented three major
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factors behind the uptrend in OF remittamces since 1996. First, there is a trend rise in
the number of deployed workers and immigrants, as indicated by the stock of over-
seas Filipino workers and naigrants.

Second, there has been a change in the skill composition of. Filipino workers and
migrants. From 1995 to 2007, there was a significant rise in the number of. deployed
Filipino workers in the services and professional categories. In fact, in 2007 the
number of higher-paid and skilled workers, such as those working in the medical,
healthcare, information technology, and food and hotel services continued to rise,
despite the decline in the number of professional workers.
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—— Amount in Mil US$ Year on year growth
1996 43 113 5.2 28,9 118,9 36,6 85,7
1997 57 333 70 369 6811 65,3 102,6
1998 74 283 113 35,7 3655 68,0 1446
1999 6,0 183 89 20,8 544,9 40,0 915
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2000 61 05 80 171 2701 402 96,6
2001 6,0 03 79 20,8 3.092,8 38,4 92,4
2002 6,9 14,2 84 21,3 446,6 421 887
2003 76 101 89 22,7 1543,4 42,4 95,4
2004 86 12,8 91 231 1.242,7 52,7 1185
2005 10,7 25,0 10,0 275 5765 57,8 140,2
2006 12,8 19,4 10,0 273 4369 55,6 161,5
2007 14,5 13,2 9,2 28,7 4935 30,6 204,8
2008 16,4 13,7 9,8 28,1 1.283,6 438 2234

Source of data: Department of [Ecemoemic Statistics, Bamgko Sentral mg Rilipinas.
1/ Refers to cash remittances passing through the banking system.

GDP= gross domestic product

XGS = exports of goods and services

FDI = foreign direct iimvestment

GIR = gross international reserves

DSB = debt service burden

And third, the measures adopted by the BSIP and the banks to encourage OFs to
channel their remittamees through the financial system are also essential. BSP ini-
tiatives are geared towards enhancing transparency and promoting competition in
the remittance market; improving access to financial services, especially the trans-
fer of funds to beneficiaries in remote areas of the country; encouraging OFs and
their families to increase savings and investment; and increasing financial literacy
among OFs and beneficiaries.

The bulk of remittances continued to come from the United States, Saudi Arabia,
Canada, the United Kingdom, Italy, the United Arab Emirates, Singapore, Japan, and
Hong Kong (Table 3). However, it should be noted that, except for the Americas, all
other regions showed an uptrend from the average in the 1990s.

Tuwafio-Amador et al. (2007) argued that higher incomes in source countries serve
as attraction to those whose skills are in demand overseas. In addition, globalization
and aging populations in some source countries, togeiher with rising global labor
mobility, also encourage the movement of Filipino workers.
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The ADB (2004) study —based on survey data— provided some information about
the potential source of remittances for capital formation and development. The study
specifically addressed the issue on how remittances can be channeled to strategic
areas and sectors of the economy. The constraints reported by the survey inchudisdi
the difficulty experienced by OFs iin amaesding ramiitance sarwieess imlhost aourtinies
(or source countries). However, the gap was addressed by Philippine banks, courier
services, and informal channels of transmission. The ADB (2004) also revealed that
80 percent of respondents regularly remit through banks and other regulated chan-
nels. Nevertheless, outt of this group of respondents, 90 percent were able to save
some money, but only 45 percent had a savings account.

TOTAL * 100,0 100,0 100,0 100,0 100,0
ASIA 54 86 12,9 11,5 12,8
of which:

Japan 27 29 47 35 4,6

Hong Kong 12 33 32 25 2,2

Singapore 11 1,6 23 32 41
AMERICAS 41,8 691 58,0 56,1 51,8
of which:

USA 41,5 68,7 55,7 47,6 41,3

Canada 03 03 17 8,0 101
OCEANIA 08 1,0 05 09 09
of which:

Australia 0,8 0,9 04 0,8 0,8
EUROPE 5,2 7.7 12,9 16,2 187
of which:

italy 01 11 39 41 38

Germany 09 22 11 1,9 27

United Kingdom 16 2,6 32 4,7 4,8
MIDDLE EAST 325 42 141 15,2 15,6
of which:

Kuwait 1,0 0,5 0,9 08 05



ENSAYOS SOBRE POLITICA ECONGMICA, VOL. 28, NUM. 61, EDICION ESPEGIAL CICLOS ECONOMICOS GLOBALES, 33
CRISIS FINANCIERA Y SUS EFECTOS EN LAS ECONOMIAS EMERGENTES

Saudi Arabia 30,5 35 99 84 9,0
UAE 0,0 01 22 38 37
AFRICA 0,0 0,0 01 01 01
OTHERS 14,3 95 15 0,0 0,0

* Bredkdownmay mot add wp to totals due to rounding off.
Source: Department of Economic Statistics, Bangko Sentral ng Pillipinas.

Economies indeed undergo significant cyclical variations of distinct pattern and origin
with differences in depth and length. In duration, a cycle varies from more than ILygaar
to 12 years, andl comprises @thoom ((orexpandmreany plivess) ant] axssessimn( (arccorttac-
tionary phase). In order to estimate the cyclicalfiluctuatimnof a macroeconomic series,
it is contmon to wse afiitte ttodiecampunse tie sseitesintoasitewmuoning conpaoarartt ((ar
trend) and a cyclical component.

Several key issues surround the use of the appropriate technique to estimate the
cyclical component off a macroeconomic series®. This section used the Hodrick-
Prescott (HP) filier procedure®. After Burns amdl Mitchell’s influential work @n
pre-Second World War U.S. business cycle regularities, the length of the business
cycles were widely accepted to vary between one and a half and eight years. Con-
sequently, filters were specified to cut off components at higher or lower frequencies,
in order to better capture the cyclical component. Rand and Tarp (2001) observed

2 Yap (2003) expounded the several research strategies that have been employed for the
potential output estimation in the Philippines. A common weakness runs across these; that is, the
estimates are largely dependent on the sample period. Changing, the sample therefore creates large
deviations in the estimates.

3 Some studies suggest that fiitting a trend on euiiput wing @ iHoedrick-Prescott (HP) flilter yields
more benefits in terms of the trend-cycle component of output. However, other studies seem to e
weary of using the HP filter, There are of course limitations on using a HP filter as it depends on what
adjustment factor has been used in smoothing the time series. There are rules that are widely used in
practical work but these are rules of thumb and arbitrary.
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that business cycles in developing countries, as opposed to cycles in imdiustnializsd]
countries, are significamtly shorter in duration.

Leitner (2005) provides an overall picture of the Philippine business cycles cowanimg)
the period 1981 to 2003 by characterizing them in terms of volatility, comovement
and persistence. As a trend-cycle decomposition technique, the most frequently used
Hodrick Prescott filter was applied. The period under investigation brought about
three cycles: 1983-1989, 1989-1997, and 1997-2000 with initially very erratic but
over time smoother fluctuations.

Remittances of overseas Filipinos refer to transfens sent by both Filipino migrants and
overseas workers. In the Philippines, remittances data are sourced from the balance
of payments statistics. Output is measured as seasonally adjusted real GDP for all
the host countries’ output: Hong Kong, Japan, Italy, United Kingdom and Canada.
The Philijppine cntiputt iis edittaingd! ficam tihe wedissite off tine Watoord| SStatisticd] and
Coordination Board (NSCB), while these off imajor hest cawintries are clitained firom
the IMF International Financial Statistics website.

As shown in Table 3 from the previous section, the sources of remittance flows
are geographically diverse, reflecting the pattern of migration flows. From 1985 to
1989, the Middle East and the US accounted for around three quarters of the total
remittances. Later, the share of the Middle East declined, but in the period 2000-
2007 these two regions still accounted for about two thirds of the total flows, Other
significant source countries include Canada, the United Kingdom, lialy, Singapore,
Japan and Hong Kong.

We estimated the cyclical component of major host countries’ business activity.
We used the gross domestic product of the United States, Hong Kong, Japan, Italy,
United Kingdom and Canada. Initially, we included Sawdi Arabia, United Arab
Emirates and Singapore. While those of Saudi Arabia and United Arab Emirates
are not available, that of Singapore yielded insufficient data. We estimaie the cycli-
cal component of the Philippine real GDP from 1994 to 2007 using two methods.
One is using the Hodrick-Prescott filter described earlier on and the other is using the
updated Deveza (2006) methodology applied to the Philippines. In Deveza (2006),
the identification of business cycles inivolved four major steps. The first step is the
selection of the appropriaie measure of the economic activity. The second step is
the identification of the turaing points (peaks and troughs) of the underlying busi-
ness eycles. The third step invelves the vallidiation SIf kasulis.
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After the cyclical components have been estimated, the next step comsists of estimating
the correlation between the cyclical components of remittances and those of the Philip-
pine real GDP, and those of the Philippine major host countries’ output. Using a Pair-
wise correlation matrix, Table 4 shows the contemporaneous and lagged (up to three
quarters) cross-correlatiom of the Philippine real GDP and its major host countries’
business activity. Remittances in the Philippines (im US dollars and deflated by US$
CPI) seem to be strikingly procyclical with economic activity in main host countries
such as the United States, Hong Kong and Japan. These three countries account for
about two thirds of total remittance inflows. However, remittances and business ac-
tivities of ltaly, UK and Canada appeared to be countercyclical.

In particular, remittances and the Philippine GDP, when detrended by the Hodrick-
Prescott filter (with no lags), show a correlation of almost 41 gaakasmt cxerttie pericd!
that goes from 1994 to 2007. Using Dewveza methods, remittances appeared to be
similarly procyclical with the Philippine real GDP. Meanwhile, the Philippine GDP
seems to move along with the business activities of the United States, Hong Kong
(allbeit not significant) and Japan.

The analysis we have so far reveals that it is reasonable to dig deeper into the

macroeconomics of remittances and challenges to Philippine monetary policy.

However, there are limitations of our analyses, the most important of which is the

issue of endogeneity, that is, remittances are seen as part of the GIDIP since they

are immediately reflected in expenditure, and this leads to a positive asridbaiwan
that does not mean very much, Fer instance, Chami et al. (2003) use the two-stage

least squares (instrument variable) approach. This problenn is aggravated in a panel
data framework due to potential dynamic heterogeneily over the cross sections. The

study of Alleyne et al. (£2033)sbhasveechmswitietillky et et cpddhaztyldersts gyuaess
(FOMLS) can be adjusted to make inferences in cointegrated panels with heteroge-

neeus dynamles, while evercoming the problems in OLS, ineluding endogeneity. [a

our medel, we used Chami et al . (£2033)meeHaeboffi iveesstage] deastssuunnsttoaddeesss
the issue of endegeneity.
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Remit 1,000 1,000

Philippines 0,410 * 1,000 0,400 ¥ 1,000

us 0,133 % 0442 ¥ 0126 ¥ 0412 |
Hong Kong 0,002 -0,36i & 0,233 0,254

Japan 0,293 #0522 % 0,262 0,426 %
Italy -0,084 0,284 0,086 0,131 3
UK 0,341 0,594 % -0175 0,501 %
Canada -0,257 0,421 ¥ -0,260 0,283 w2/

Note: ¥ significant at 5% level of confidence; **/ signiificant at 10% level of confidence; the remaining coefficients are not significant.

The purpose of this section is to determine the impact of remittances on the Philippine
macroecononmy’,

Indeed, the literature on the relationship between remittances and growth is con-
troversial. Moreover, the empirical relationship between remittances and growth is
complicated by problems of endogeneity, associated difficulties in finding adequate
instruments to explain the behavior of remittances, and measuremenit issues.

In the first part of the paper we argued that the total demand impact of an in-
crease in remittamees is the sum of various effects; the direct expenditure efffect,
the multiplier effect and the interest rate effect have a positive impact on aggregate
demand, while the exchange rate appreciation and the labor supply effect have a
negative impaci. The rise in aggregate demand, the increase of prices of nontraded
goods and the increase in wages will push up prices, although the appreciation of

4 Using a lag of two guarters, Bayangos and Jansen (2009) ran the Granger causality test
at 10% level of significance. Their findings reveal that the {Granger) causation appears to run from
remittances to inflation, remittances to 91-day Treasury bill rate, real money supply to remittances,
real deposit liabilities to remittances, remittances to nominal peso-dollar rate, real disposable personal
income to remittances, nonagriculture real compensation index, a proxy for wages to remittances,
remittances to current account balance.
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1,000 1,000
0,394 % 1,000 0,373 % 1,000

0,079 % 0,334 5 0,029 # 0,233

0,469 % 0115 0,666 % 0,029

0,292 ) 0,212 0,343 # 0,021
-0,082 0,082 -0,104 -0,024 %
0,222 0,328 e -0,292 ) -0,023

-0,259 0,085 -0,311 ) -0,087

the exchange rate may dampen the inflationary effects. In the previous section we
established the correlation between remittances and a number of economic variables.
This suggested that remittances are part of a complex set of economic interactions.
In an economy where remittances are significantly large, such as in the Philippines,
these interactions need to be taken into account when analyzimg economnic shocks
and econonnic policies. In this section we include these effects iin & guarterly macto-
econometric model. We address the endogeneity and measuremeiit issues by using
two state least squares on some important indicators.

A.  STRUCTURE OF THE MODHE”

Ourr study builds on Bayangos (2007) dynamic structural quarterly macroeconomet-
ric model for the Philippines. Our dataset covers the period from March 1989 to De-
cember 2008. To a broad extent, the dynamic structural quarterly, macroeconometric
model presented here is Neww Keynesian & Ja Ball (1999). It can be noted that the Ball
(1999) model assumes that inflation and output are backward-looking,. It thus dieliber-
ately abstains from any optimizing foundation. In addition, a purely backward-losk-
ing specification is appealing in that it resembles the empirical macroeconometric

5 The theoretical properties and fundamental equations of the Bayangos (2007)
macroeconometric moadel are found in Chapter 5: Model Specification and Estimation Results, inflation
Targeting and Exchange Rate Uncertainty, pages 124-134, Shaker Publishing.

37



38

THE MACROECONOMICS OF REMITTANCES IN THE HPHILIPRINES
pp. 18-58

models used by many central banks (Ball, 1999 BIS, 1995;; Rudebusch and Svensson,
1999). Central tio tihis medisl| @re inportant mominel rigidities in desmitbing the mac-
roeconomy, typical of the New Keynesian approach. In addition, there are lag efffects
in the transmission mechamism.

The agents in this macro model include (1) households, (2) domestic firms, (3) the
government, (d4 the rest of the world —which provides capital, goodis andl savices
demanded by the domestic economy and a market for domestic productiom—, and
(5) the Central Bank. In this model, the Central Bank has the task of anchoring the
nominal side of the economy. The Central Bank adopts an inflation-targeting firame-
work (IT) and is a flexible inflation targeter that sets a short-term interest rate to
achieve an inflation target, consequently providing nominal stability. There are lags
and delays between a change in the interest rate and inflation. Given these lags, and
price and wage rigidities, the use of a simple interest rate rule is required to anchor
inflation in the long run.

Moreover, this model describes an economy in which there is an excess supply;
hence, aggregate output is demand-determined in the short to medium run®,

The: transmission mechanism starts with the BSP domestic interest rate policy. The
overnight reverse repurchase rate r? is prescribed as the nominal interest rate, which
follows a behavioral equation required to anchor inflation in the long run (Clarida,
Gali and Gertler, 2000). The overnight RRP adjusts to inflationary pressuie measured
by the difference between the inflation forecast and the inflation target announced by
the Government and the output gap. This is seen as:

=&+ B0 —m) +pla af) e, @

where r? is the RRP, & connotes the neutral monetary policy stance’, i/ is the one-
quarter ahead inflation forecast, n* is the medium-term inflation target announced by
the Government, g is real output, g* is potential real output , and an error term, &,

6 Typically Keynesian approach in describing an economy. See Gochoco-Bautista (@000),
Yap (2006), Bautista et al. {2004), Balisacan and Hill {2008), Vos and Yap {1996) for a discussion on the
economic structure of the Philippines.

7 lIn some studies, the constant represents the desired RRP rate that is expected to prevail
when inflation and output are at their target growth.
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The RRP rate is transmitted to the benchmark interest rate, r, through the natural
arbitrage condition. In this model, the benchmark interest rate is the 91-day Treasury
bill rate. As seen in equation (2), r is also affected by other variables, such as the
overnight RRP r¥, inflation rate m, foreign interest rate r?, real money supply m
and an error term e.

re=a+ @ + om + jri-sdfm, + e, @

Equation (2) states that the higher the RRP rate, the higher benchmark interest rate
is, and the higher the inflation rate, the higher the foreign interest rate and the lower
the level of money supply are. In this equation, there is a direct channel from the BSP
policy rate to the benchmark interest rate.

Changes in the benchmark interest rate are then carried over to changes in the other
market interest rates, such as savings and lending rates, through the natural arbitrage
condition. It is also assumed that the short-run domestic inflation is relatively sticky,
indicating that inflation expectations for the short term are similarly sticky. This
further implies that by controllliing the nominal overnight RRIP rate, the BSIP czan
also affect the short-terin real RRP rate or the difference between the short RRP rate
and short-term inflation expectations. Through market expectations of futuiie real
raies, longer real rates (that is, longer than overnight rates) also are affected. Thus,
lowering of the overnight RRP is expected to lower short and longer real interest
rates, and consequently affect econontic astitviiky .

Changes in the RRP rate affect changes in the nominal exchange rate. This model
embeds the Uncovered Interest Parity (UIP) cum risk premium to exchange rate de-
termination, while a fully flexible exchange rate regime is assumed. This assumption
underlies the baseline dynamics of nominal exchange rate for an important reason.
Indeed, the UIP condition relies on arbiirage arguments that are expected to be true.
Although arbitrage is often subject to limits (Shleifer and Swmmers 1990; Shleifer
and Vishny 1997; Wollmershawser 2003), it is nonetheless one of the basic building
blocks of economic decision making. The UIP is seen as;

—eny =l -1 +uj, ®
where the difference between the foreign interest rate r/ and the domestic inter-

est rate r represents the interest rate differential, E,e”,, is the expected nominal
exchange rate and ujj is the risk premium (Leitemo and Soderstrom, 2004; West,
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2003; and Wollmerdhausar, 2006). This risk premiwm is assumed to follow the
stationary process:

e = PEUT + &7, %)

where 0 < p, < L In this equation, p, could capture the UIP disturbances or effects
of persistent movements in the risk premium. Equation (4) then feeds into the BSP
reaction function in equation (1). To determine the link between the real exchange rate
and the nominal exchange rate, it is assumed that deviations from purchasing powear
parity occur in the short-run.

The nominal exchange rate is allowed to transitorily deviate from the purchasing pow-
er parity (PPP) so that movements occur in the real exchange rate. In addition, the
nominal short-term interest rates play the leading role as the instrument of monetary
policy, with the money supply having a limited role in describing the monetary stance.

The main features of Bayangos (2007) model are the following: (1) the policy interest
rate of the BSP responds to inflationary, output gap, and exchange rate pressures; (2)
changes in the BSP policy rate affect changes in the nominal exchange rate, based on
the uncovered interest parity (UIP) condition; and (3) the nominal exchange rate is an
effective transmission mechanism, as both direct and indirect pass-through effects to
inflation are relatively above average.

The original model (Bayangos, 2007) did not give much attention to remittances. The
remittances were an exogenous inflow on the current account. Shocks o ramitances
woutild lead to changes in the current account balance and this would have a small efffect
on the exchange rate, which would subsequently affect imports and exports. The iin-
novation of this paper is that we have explicitly introduced remitiances iinio fhe msid]
as an encdogenous variable with a number of impacts on the macroeconomy:.

By = a + 86k + plt: — nd) + 8Y/ + e )

Remittances are positively related with real consunmptiom C, indicating that they do
not stabillize canaumgitan, as fiauat iinmest stiutiiss. Thiks wd ltondhipiateates it
remittances increase when demand for consumiption accelerates and they decrease
when demand for consumption deteriorates. We look at the interest rate diifferential
(r —m") teoddeterniine wiioehaeriinessineentoconiidensidonsaae attpbiay. [nadditition,
we look at the income of host countries Y./ to determine the cyclicality of remittances
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with the income of host countries. This latter specification is based from the dis-
cussions in Sections 1V.

Y7 = a+ ORt-98Y, + & 6)

Following Chami et al. (2003), equation (6) shows that remittamees add to real dis-
posable income Y:¢ and, through this, to real private consumption expenditure C;
in equation (7).

Ci = a + O + Xmy — O(f" — o) + e, @

The impact of remittamces R is seen as directly affecting deposit liabilities D in
equation (8).

Dt = a T6Yi T X& T et ®

Equation (8) is also driven by real output Y.. As in Bayangos (2007), the money
supply process follows the typical estimation of deposit liabilities of the monetary
system, such as demand, savings and time deposits as well as deposit substitutes, and
currency in circulation. Tetal dtanestic liquidity is dstarmined by aditing el digpasit
liabilities and real currency in circulation. Equation (8) shows that real bank deposits
are driven by remittances so that any change in remittances will have an impact
om the money supply. Andl this has, as equation( 2) shows, an impact on the 91-day
Treasury bill rate.

Ly = a — 61 — XWWi + e, ©)

Following Chami et al. (2003) and Yang (2008), equation (9) shows that an increase
in remittamces R will have a negative effect on the labor force supply L. In addition,
membexs of households receiving remittances reduce their work effort TW.

The model traces the impact of changes in remittances on important econonic vatit
ables, such as disposable income, personal consumption spending, money supply and
interest rates, exchange rate, labor supply and wages. All the changes in spending
behavior, when added up across the whole economy, generate changes in aggregate
spending. Total domestic expenditure plus the balance of trade in goods and services
reflects the aggregate demand in the economy, and is equal to the gross domestic
product (GDP).
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Potential output and the resulting gap as measure of future inflatiomary jpressures
have regained importance under the IT framework. The output gap in this model is
estimated based on Dakila (2001), in which it is expressed as the difference between
the log of a one quarter moving average of supply side GDP (dieseasonalized series)
and the potential output.

The output gap then feeds into the wholesale price index. The whole price index im
this model is affected by the average prices of merchandise imports in pesos, the
excess liquidity as indicated by real money supply relative tio gross diomestic produet,
the average compensation (or wages) for industry and services sectors and the output
gap. This specification makes the pricing decision based on a flexible markup.

In this specification, the main link between monetary policy and the wholesale price
index, and consequently on inflation, is the output gap. Hence, there is an impact
of monetary policy on expenditure. In additiom, the real money supply strengthens
the link to price level and consequently the link between monetary policy and the
production sector.

Meanwhile, changes in the wholesale price drive prices of the industry and services
sectors, and finally the final demand prices. Final demand prices are contained in the
implicit GDP deflator. This then is the basis of headline inflation.

Because of the forward-looking nature of inflation targeting, the role of inflation ex-
pectations in this transmission mechanism becomes crucial. Indicators of inflation
expectations include the two-year ahead inflation forecast.

The estimation of long-run inflation expectations follows a hybrid structure that
contains both forward-lodkimg and backward-looking expectations. The structure
includes a rational component of inflation, indicated by the medium-term (three to
five years) inflation target announced by the Government, and cartamporaneous
and inertial components, indicated by current and past inflation rate. The rational
component is based on Demertzis and Viegi's (2005) work on inflation targets as
focal points for long-run inflation expectations. The idea is that in the absence of
concrete information about inflation expectations, the only information that agents
have is the quantitative inflation target announced by the Government, In turn,
inflation expectations provide the bridge between the relatively shori-tesin RRP to
rather long-term market interest rates.
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B CHANNES OFRENATTANGES TOMARDS CROWTHAND INFLATION

Graph 2 provides a schematic and simplified overview affovearseas Fillipino remiitam-
ces and the Philippine monetary transmission. The 67 equations are grouped into
seven major blocks: monetary sector (bottom left), public sector (bottom right), prices
(middle left), expenditures including balance off payments (mdidle right), prodiuction
(upper right) and employment (wpper left). In particular, remittances are seen to afffect
the supply of money, current account, total demand and labor supply.

Our paper traces the impact of changes in remittances on the Philippine monetary
policy transmission mechanism, by adding and respecifying the model in line with
the suggestions from the empirical literature in section 2 and the analysis in section
4 of the paper: Appendix 1 details the adjustmentts to the model that were made to
capture the fulll impact of remittances.

We base the revised model on our empirical finding that remittances are procyclical
with the Philippine aggregate demand but they also cause demand to change. This
bidirectional causality is captured by Table Al.1 (see Appendix 1) that shows that
remittances are determined by real personal consumption demand (PCE) but also by
US real ouiput, seasonally adjusied and detrended. Rennittances are therefoie procy-
clical both with the Philippine and the US business cycle (which confirms our finding
that the US and Philippine cycles are correlated). Remittances are further drivem by
the interest rate differential as indicated by the difference between the 91-day Trea-
sury bill rate and the 90-day Libor, lagged by one month, and remittances, lagged by
one quartes. The table shows that a higher level of US GDP, personal consumption
and a higher interest rate differential lead to higher remmittances.

Remuittances in Table Al.1 (Appenditk 1) are positivelky related with consumption,
indicating that they do not stabilize consumption, as found in most studies. The
result shows that remittances respond to investment opportunities in the Philippines
as much as to altruistic and insurance considerations. Again, this result implies that
remittance flows may not be as important to smooth fluctuations or shocks in the
economy as commonly believed. Table AL2 (Appandiix 1) shows that remmittances
add to disposable inconie and, through this, to private consumption expenditure.
This interaction strengthens the procyclical impact of remittances.
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PP. {1B-58
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Source: Authors

We have re-specified three endogenous equations in the model to capture the impact
of remittances on money supply, Dlt-diay Tireaauny bill matke and suyppiky of letbhoar (or the
labor force). Table (A1.3) shows that real bank deposits are driven by remittances, so
that any change in remittances will have an impact on the money supply. And this has,
as Table Al4 shows, an impact on the 91-day Treasuiry bill rate (TBR91). Bayangos
(2007) results show that in the original model the response of market interest rates
to changes in the policy interest rate is moderate. Our new results suggest that the
impact of remittances may be one of the channels that explain this low elasticity. In
a booming economy, monetary policy tries to cool down by raising the policy rate at a
time that rising remittances increase liquidity on financial markets.
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Table (Al.5) shows that an increase in remittances will have a negative effect on the
labor force supply. Members of households receiving remittances reduce their work
effort. Thus the labor supply falls at a time when the demand impulse from the in-
creased remittamces increases the demand for labor. This reduces the unemployment
rate and increases wages.

We use the open and dynamic macroeconomic model presented in the previous sec-
tion to identify the economic variables of Philippine monetary policy transmission.
All provide important information about the stance of Philippine monetary policy.
In this paper we are particularly interested in how shocks to remittamees affect the
economy and monetary policy efftectiveness.

For instance, in standard macroeconomic models, as in the original (Bayangos 2007)
version of our model, a recession in the United States will afffect the Philippines maimly
through the trade balance with a US recession reducing demand for Philippine exports.
In the revised model, the US recession would also result in a decline in remutfances
from the US and a fall in disposable income so that, on top of the decline in export de-
mand, also private consumption demand declines. Moreover, the shock to resmittances
will also have impacts on the money supply, domestic interest rates and labor supply.
The adjustmesnit process will thus be more complex and the task of monetary policy
more challenging.

The strategy we follow to assess the impact of remittamces on the macroeconomy,
in general and on monetary policy in particular, is straightforward. We simulated a
sustained one percentage point reduction in the US GDP growth rate on the estimated
macroeconomic model from the first quarter of 1994 to the fourth quarter of 2003
through two versions of the Philippimne quarterly model. In the first version of the
model (the Bayangos 2007 version) remittamces are exogenous. A US recession is
thus only felt through the trade account and remitiances do not change. The second
version of the model has made remittances endogenous. In this version the US re-
cession leads to a decline in remittances, which in turn has effects on consumption
demand, meney supply and interest rates, and laboer supply. We compared the out-
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comes of the two models, with and without the remittance channel. Annualized quar-
terly growth and the volatility are computed using the coefficient of variation (CV).

The impact of a sustained one percentage point reduction in the US real GDP growth
on BSP credibility is based on the estimated BSP objective function (or the welfare
loss of a policy rule or the “policy loss function™). The idea is to map the impact of
simulations to the BSIP objective function over time, not to derive the eptimizing
policy loss function. A welfare or credibility loss (gain) to the BSP is measured by
a higher (lower) value of the policy loss function. The impact on interest rates, the
exchange rate, the money supply, componenits of GDP and finally, inflation and infla-
tion expectations, are also assessed.

In the subsequent analysis we will focus on the impact of a one percentage point
reduction in the US GDP growth rate during the inflation-targeting (IT) 2001--2003
period (For referemce Table 5 also shows the results for the pre-IT and pre-Asian
crisis period (1994-1996).

In the basic version of the model, the US GDP shock was felt through trade. As the US
economy declines, exports of the Philippines fall and that leads to a fall in aggregate
demand and output, a deterioration of the current account and a depreciation of the
exchange rate.

When we introduce remittamees into the model the adjustmentt becomes richer. The
remittamces become another transmission channel, next to the trade linkage of the
US shock. The direct effect on the current account now includes the fall in export
demand as well as the decline in remittance transfeis;; the current account deterio-
rates to a greater extent: Table 5 shows that while in the original model the current
account declines by 1.47 per cent, in the model with remittiances the decline is 2.34
per cent. This is despite some mitigating effects: the US GDP shock leads to a fall in
remittances with an immediate impact on disposable income and private consump-
tion demand; this reduces imporis, The sharper deterioration of the current account
also implies a stronger depreciation of the exchange rate with impacts on exports and
imports. Moreover, the fall in remitiamers increases the labor supply, which leads to
a fall in wages and prices and thus an improvement of the real exchange rate. All the

8 Volatility is a measure of how wild or quiet an indicator is relative to its history. The CV isa
comparative measure defined as the ratio of the standard deviation to the mean.
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countervailing effects are not so strong as to turn the current account around. The
decline in the current account is stronger in the model with endogenous remittances.

The decline in remittances has a direct effect on personal consumption expenditure.
In the original version of the model the decline i consumpticon spemdiing is relatively
small (-0.18), a result of the decline in GDP growth due to falling export demand. But
once remittances are endogenous the impact is stronger: the decline in remittances,
next to the other negative impacts of the US recession, causes private consumption o
fall by 1.07 per cent. This deepens the aggregate demand impact of the US recession
on the Philippine economy.

In the original model the monetary effects are small. The fall in the GDP growth
reduces the money supply and the decline in the output gap lowers inflation. The
decline in the output gap and in inflation invites a downward adjustmenit of the policy
rate (RRIP) and the market interest rate TBR91 falls as the policy rate and inflation
decline. Again, when remittances are endogenous the effects are stronger. The owtput
gap and the money supply fall by more and inflation declines as the output gap and
the money supply fall, and wages decline as labor stipply increases. The decline in the
meney supply, imndiuestiy the fall in remifances, would lkead ws o expest an iingrease
in the market interest rate but, in fact, the TBR91 falls. The impact of falling inflation
and reductions in the BSP pelicy rate doniinate. But te achieve this effect on market
interest rates the BSP has to take stronger policy action: the RRIP rate falls by 0.08 in
the original version ef the model but by 0.16 in the remittances version.

The: fall in the market interest rate helps private investment even though the negative
impacts of the depreciating currency and the fall in GDP dominate. Still, the decline
in capital formation is smnaller in the model with remittances.

The larger current account deficit and the stronger fall of the market interest rate have
their effect on the nominal exchange rate. While the peso-dollar rate depreciates with
1.08 per cent in the original version of the model, it falls by 1.18 in the new version.

A final impact of declining remittances is felt on the labor market. According to
the model, the labor supply increases when remittances decline: households seek
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alternative income to compensate the cut in transfers®. Table 5 shows a stronger
labor force growth in the model with endogenous remittances and, as a result, a
stronger decline im nonagricultural wages. This helps to curb inflation.

Comparing the two versions of the model, there is thus a stronger direct effect on
aggregate demand, reflected in a much stronger dechine in real GDP growth and
a declime in the output gap, inflation falls by more and the exchange rate shows a
stronger depreciation. These variables are in the BSIP aihjjettire fiunstion aant we
cam therefore expect a different policy response. As showm in Table 5, the policy
rate (RRMD) declines by 008 per aaint i the eriginal version of the medel but by 0.16
per cent in the model wilh andiagenous remitances.

It should e moted tinat monstany policy becames rather canyplex wikan ramittances
are endogenous. The worsening of the output gap invites a stronger monetary policy
response and, as the decline in remittances helps to reduce inflation, a stronger
policy response seems also feasible. On the other hand, the direct effect of the
fall of remittances on the money market creates an upward pressure on the market
interest rate; to counteract that pressure, the monetary policy response needs to be
stronger. Moreover, the fall in remittances implies a stronger depreciatiom of ihe
exchange rate, compromising the BSP objective of stabilizing fluctuations around
the exchange rate. To stabilize the exchange rate the Ceniral Bank should @siudlly
increase the policy rate. They may be reluctant to do so as the depreciation gives some
much-needed support to exporters. Thus, there is a trade-off between stabilizing out-
put and stabilizing the exchange rate. Such trade-offs will increase the loss function.

The volatility measure in Table 5 indicates that the BSP's reactian ttowardisiiritato-
nary pressure, output gap and exchange rateflluctuatimrsgenerated, from the base-
line, lower volatility of inflation, the two-year-ahead inflation forecast, long-num irz-
flation expectations and output gap but higher in the nominal peso-dollar exdiange
rate. As real GDP growth slowed and the output gap widenedl, lower volatility —
compared to the baseline— was seen. With these results, the BSP’s preference to
react towards inflationary pressure, output gap and exchange rate fluctuatioms re-
sulted in the decline of its credibility, as the policy loss estimate rose, Tablle 5 shows
that losses increase. This is not surprising: a negative shock to the econonny afffects

9 Alternatively, it could be argued that as employmenit opportunities abroad decline due to the
US recession workers stay in the Philippines or return to the Philippines to seek empioyment.
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the output gap negatively and reduces inflation but also leads to depreciation of the
exchange rate. While this depreciation is helpful for exporters (and can contribute
to improving the output gap), it will push inflation (pass-througfh). This is the trade-
off between the various policy oljectives, which is amplified when remittances are
endogenous. It should also be noted that the endogenous remittances reduce the
effectiveness of monetary policy. In the basic versiom of the model the fall of the
policy rate (RRH) of 0.08 is almost fully translated in the fall of the market interest
rate (TBR91) of 0.07, When remittances are endogenous these numbers are -0.16
andl -0.12 respectively; the policy rate has less impact on the market rate.

At the time of writing this paper (early 2009) the Philippines is facing a global re-
cession. In the current commentary it is noted that the fall in demand in the US,
Europe and Japan will reduce demand for Philippine exports and that the turmoil on
global financial markets will reduce capital flowss (FDI[, portfolio investment, loans)
to the Philippines. This will require a painful adjustmenit and an aggressive policy to
mitigate the impact of the recession. This paper has argued that in the @ssessment
of the impact of the global recession we should also consider the remittances as a
transmission channel. Remittances are a crucial element of the Philippine economy
and] we have established that they are driven by the econonmic cycle of the main host
countries, and that an ongeing recession will thus lead to a significant slowdown in
transfers (see e.g. World Bank, 2008).

We have also established that the fluctuations in remittance flows over the years are
of a magnitude that is significant @nowgjh far policy makers to take notice.

Through our model we have been able to trace the impact of changes in remittances
om important economnic variables such as the aggregate demand, money supply and
interest rates, the exchange rate, and labor supply and wages. The model simukimrs
have shown that the impact of the US recession on the Philippine economy is more
severe once we take account of the endogeneity and procyclicality of remittances.
Ourr simulations clearly show that the BSP should consider taking this endogeneity
into account when formuilating moneiary policy.
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A, DIAGNOSTICS

The Philippine quarterly macroeconometric model consists of 67 equations, with
29 simultaneous equations estimated using two-stage least squares and ordinary
least squares. There are 32 recursive equations largely estimated using ordinary least
squares, and the remaining 6 are identities.

The 29 simultaneous equations are estimated using single-equation methods: 17 are
estimated using two-stage least squares and the remaining 12 equations are esti-
mated using ordinary least squares. The choice of instrumemis for the two-stage
least squares is assumed to be all the lagged endogenows variables and all current
and lagged exogenous variables in the whole system. These equations are largely
overidentified, while the rest are identified. It is argued that there is not anything
wrong with overidentified equations since the statistical fit is never perfect anyway
(Greene 2003).

Each of the 29 simultaneous equations is assessed for basic and higher order diagnos-
tic tests. The signs and magnitudes of individual coefficients in each equation —such
as t statistics—, the adjusted R?, Durbin Watson and F statistics are all @xamimed!. m
general, all of the hehaviiardl eguations jpess these tesks. lin particular, the adijusted AR
values for all equations are greater than 60% and values in all equations suggest there
is no penalty for the number of explanatory variables used. Alll calculated F values are
higher than the critical values, at the 5% to 10% level of significance, thereby indica-
ting a significant degree of reliability of coefficients of determimnation®,

Results of higher order test statistics of residuals are similarly examined. Higher
order diagnostic tests start with the Jarque-Bera test. This test is designed to ascer-
tain whether the series is normally distributed. Results show that all of the series
are normally distributed. With a lag order of up to two and at a 5% to 10% level
of significance, Breusch-Godfrey results show that not all equations exhibit serial

10 Exact collinearity is similarly checked. Highly collinear regressors lead to spurious estimates.
There are a few cases though where exact collinearity is encountered, especially when dummy variables
are used; however, a respecification of some of these equations is done.
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correlation. There are equations which initially exhibit serial correlation but for
which additionmal lags are incorporated to make the residuals stationary.

White's heteroskedasticity test in the residuals is also used. White's test is a test of
the null hypothesis of no heteroskedasticity. Using the 5% to 10% level of signifi-
cance and in general up to two fitted items, RESET results reveal that there are no
specification errors in equations.

B. MODEL SOLUTION

Solving a system simultaneously is indeed difficult. Both deterministic and static
simulations are performed using the Fair-Taylor method". This is an iterative algo-
rithm, where each equation in the model is solved for the value of its associated
endogenous variable, treating alll other endogenous variables as fixed. Meanwhile,
terminal conditions are assumed to hold in a specified time period. Put simply, this
means that the values contained in the actual series after the end of the forecast
sample are used as fixed terminal values. A forward solution is similarly used for
equations that contain future (forward) values of the endogenous variables.

We report five equations that were added and reestimated to expand the model so
that it could trace more fullly the impact of changes in remnittances.

LOG(TBRY1(-1)-LIBORIO(-1) 0.016 1.895
LOG(PCERH/FXR(-1)) 0.402 2.082
LOG(USGDPHP) 1.567 2.996
LOG(REMIT(-1)) 0.531 3.799
DUMCRISIS -0.082 -2.033
DUMASIAN 0.272 2.555

Adjusted R2 = 0.940 largueBera=0.526(0.631)

Breusch-Godfrey (2 Lags)=0:611(0.323) Durbin Watson = 2,00

White= 0.619(0.781) Ramsey (RESET) (2 fitted)=1.309(0.154

11 In technical terms, this is called the Gauss-Seidel! algorithm method.
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C 2.071
LOG(REMIT) 0121
INDIVTXRT -6.954
LOG(DISHEY) 0.693
Adjusted R2 = 0.787 Jarque-Bera= 0.416(0.231)
Breusch-Godfrey (1lag)=0:211((:318); Durbin Watson = 1.979
White= 0.519(0.314) Ramsey {RESET) {2 fiittedl)=2.119(0.312)
C 1.818
LOG(GD®(-4) 0.227
LOG(FXR) -0.354
LOG(REMIT) /. 0.069
SDR-XINFL 0.540
LOG(DEPLIAB) 0578
Adjusted R2 = 0.870 Jarque-Bera= 0.316(0.159)
Breusch-Godfrey (2 lags)=0118(0448); Durbin Watson = 1.893
White= 0.712(0.323) Ramsey (RESET) {2 fitted)=1.899(0.154)

*/ Canverted into pesos and deflated by GDP.

1.877
3.338
-1.803
5.468

2.839
4.864
-4.727
2.781
3.369
12.533
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C 67.951
RRP 0.149
XINFL 0.301
LIBOR90 0.522
LOGIMS) -4533
Adjusted R2 = 0.89 Jarque-Bera= 0.181(0.234)
Breusch-Godfrey {2 lags)=01111(0:316); Durbin Watson = 1.89
White= 0.212(0.411) Ramsey (RESET) {2 fitted)=2.118(0.215)
C -0172
LOG(WORKAGH)) 0.342
LOG(QSERY(-1)) -0.084
LOG(REMIT) -0.021
LOG(LF(-2)) 0.752
Adjusted R2 = 0.971 Jarque-Bera= 0.112(0.238)
Breusch-Godfrey (2 lags)=0:812(@)378); Durbin Watson = 1.845
White= 0.113{0.349) Ramsey (RESET) (2 fitted)=1.116(0:115)

C.  SIMULATION PROPERTIES OF THE MODEL

To gauge the simulation and forecasting performance of the model, the mean absolute
percent error (MAPE) of selected endogenous variables is computed. As a general rule,
the smaller the MAPE the better the fit of the modil to the actuall data. MAPE (winich

is unit free) is computed as follows:

*100)

4.896
4.194
3.525
2.890
-4.691

-1.898
4.308
-2.279
-3.078
9.937
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where A refers to the actual value, P is predicted or simulated by the model and n is
the number of periods covered by the simulation.

The model’s forecastimg performamce: over parts of the sample period and the simu-
lated response to some exogenous changes in policy variables are assessed. The
simulation period extends from the first quarter of 1994 to the fourth quarter of 2006.
The simulation period includes the in-sample (historical) performancz from the first
quarter of 1994 to the fourth quarter of 2003, while the out-of-samplle parfiarmance
extends from the first quarter of 2004 to the fourth quarter of 2006.

In our model, the major macroeconomic variables can be predicted within measonable
error margins. In general, the MAPHES of the static model are lower than those of the
dynamic model. In fact, using static model, most of the real and financial sectors
have a MAPE below the benchmark of 10%, except for two variables; for the dynamic
model this is four variables.

Using two-stage least squares and ordinary least squares, about 86% of the MAPESs
fall below 10%. These include key variables in the external and real sectors, like
remittamces (REMIT), real personal consumption (PCE), disposable income (DISY),
the consumer price index (CPI94), tihe wiudtasdle ppiitee 1iniex ((WIFEBY), the ppiiteeiin-
dex for services gross value-added (PMSR), tihe 1 kdixar flaxae ((LIF) andl | bonpgroumniirftis-
tion expectations (XINFIL). For instance, CPI94, kPB4 JARAMIIT aaddWINFL hiaseaa
NI of 0.91%, 2.28%, 8.43% and 9.87%, respectively.



