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OUTLOOK FOR THE PORTUGUESE ECONOMY: 2009-2010'

1. INTRODUCTION

The outlook for the Portuguese economy for the 2009-2010 period is marked by the interaction be-
tween an unprecedented crisis in international financial markets and strong slowdown in economic ac-
tivity worldwide. In turn, expectations point to a recessionary scenario in almost all advanced
economies and low growth in emerging market economies. Thus, the current projections for the Portu-
guese economy encompass a contraction in economic activity in 2009, followed by moderate recovery
in 2010, in a context where the persistence of several fragilities of a structural nature will continue to
condition the performance of the economy (Table 1.1).

Economic activity in some of the major advanced economies had already followed a decelerating trend
since the end of 2006, in part, due to rising commodity prices in international markets and to the down-
ward adjustment of housing market prices in several countries. The financial crisis that emerged in
mid-2007 accelerated this profile, in particular due to its negative impact on economic agents’ expecta-
tions and on their financial situation, which will likely contribute to both a recession in major advanced
economies and to a significant deceleration in activity in emerging market and developing economies,

Table 1.1

PROJECTIONS OF BANCO DE PORTUGAL 2009-2010

Rate of change in percentage

EB
Current Autumn EB Summer
projection 2008 2008

Weights
2007 2008(e) 2009(p) 2010(p) 2008(e) 2008(p) 2009(p)

Gross Domestic Product 100.0 0.3 -0.8 0.3 0.5 1.2 1.3
Private consumption 65.0 14 0.4 0.6 1.4 1.3 0.7
Public consumption 20.3 0.2 -0.1 -0.2 0.2 -0.2 0.0
Gross fixed capital formation 21.8 -0.8 -1.7 -0.3 -0.8 1.0 1.2
Domestic demand 107.6 1.0 0.0 0.3 1.0 1.0 0.7
Exports 326 0.6 -3.6 1.8 1.4 4.4 4.0
Imports 40.1 24 -1.0 1.5 2.6 3.3 21

Contribution to GDP growth (in p.p.)

Net exports -0.8 -0.8 0.0 -0.6 0.1 0.5
Domestic demand 1.1 0.0 0.3 1.0 1.0 0.8

of which: change in inventories 0.3 0.1 0.0 0.2 0.0 0.0
Current+capital account (% of GDP) -9.0 -7.9 -9.4 -8.9 -10.6 -11.1
Trade balance ( % of GDP) -8.0 -7.0 -7.5 -8.0 -7.8 -7.5
HICP 2.7 1.0 2.0 2.8 3.0 25

Source: Banco de Portugal.

Note: (e) - estimated; (p) - projected. The central projections for each aggregate is shown (considered to be its most likely value, depending on the set of assumptions in question). As de-
scribed in Section 7, probability distributions assigned to the possible values of the aggregate may be asymmetrical. Therefore, the probability of observing a value below the central pro-
jection may be different from the probability of observing a value above the central projection.

(1) This section is based on data available up to mid December. The assumptions underlying interest rates, exchange rates and oil prices are based on figures
up to 11 December 2008.
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in which the pace of growth was above trend. A small open economy fully integrated in economic and
financial terms like the Portuguese economy tends to be affected by these developments, in particular
considering its high level of indebtedness.

The pass through of the international economic and financial developments into the Portuguese econ-
omy will continue to influence economic growth over the projection horizon through multiple channels.
First, the slowdown in economic activity and deteriorating prospects for world growth and demand tend
to affect negatively both the external demand for Portuguese goods and services and commodity
prices in international markets, and in particular oil prices. Second, the expectations of national eco-
nomic agents will tend to be negatively affected by an international environment marked by the in-
creasing economic slowdown and high uncertainty surrounding the size and duration of the current
downturn of the economic cycle, not only in the euro area and major advanced economies, but also in
relevant emerging markets for Portugal. Finally, developments in financing conditions over the projec-
tion horizon reflect, on the one hand, expectations of lower money market interest rates, in a context
where market anticipate further cuts in the key ECB interest rates, and lower risk premia in these mar-
kets over the projection horizon, against the background of a gradual easing of financial market insta-
bility. In turn, in the current stage of the economic cycle, developments in money market interest rates
are not expected to be fully passed through on to bank interest rates. This follows from both the tighter
access conditions of banks to international financial markets, and from the deteriorating households
and corporate balance sheets. At the same time, these factors may also translate into more stringent
borrowing conditions for some economic agents.

The deterioration of the financial crisis and the lower inflation expectations in the second half of 2008,
combined with the deceleration in world economic activity, led to more accommodative monetary poli-
cies across countries, as well as in the euro area. In addition, several measures were announced to
strengthen confidence and to restore the smooth functioning of financial markets.? On the other hand,
many countries adopted fiscal policy measures, intending to stabilise economic activity. With regard to
the specific fiscal policy measures in Portugal, in line with the procedure adopted in the Eurosystem
staff projection exercises, the current projection only includes the measures already approved in legal
terms or specified with sufficient detail at the cut-off date of this article. This criterion is applied to both
the measures included in the State Budget for 2009 and to those announced subsequently, namely
those approved in the Council of Ministers on 13 December 2008.

The latest estimates point to an increase in Gross Domestic Product (GDP) of 0.3 per cent in 2008,
versus the 1.9 per cent growth in 2007. This slowdown was marked by the interaction between the in-
ternational financial crisis and world economic activity, in an environment in which the persistence of a
set of fragilities of a structural nature seems to have continued to condition the growth of the Portu-
guese economy. In 2009 economic activity is expected to contract by 0.8 per cent. This contraction
mainly reflects the dynamic effects associated with the deterioration of the external environment,
which, on the one hand, will directly affect the growth of exports and, on the other, will imply the post-
ponement of consumption and investment decisions by domestic economic agents. In the context of
the assumed reduction in international financial market tensions over the projection horizon, accompa-
nied by a gradual recovery in demand prospects in the markets of destination of Portuguese exports,
GDP is projected to grow 0.3 per cent in 2010.

The degree of uncertainty surrounding the current projection remains particularly high, namely as re-
gards the scale and persistence of the slowdown in the global economy, the new level around which in-
ternational financial markets will stabilise, and the effects of government measures. The balance of

financial crisis”, in the text “The Portuguese banking system in 2008", Banco de Portugal, Economic Bulletin-Autumn 2008.

(2) For the Portuguese case, see “Box 1 Main measures taken by the Portuguese authorities regarding the financial system in the context of the international
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risks referring to economic activity lies to the downside in both 2009 and 2010 (see “Section 7
Uncertainty and risk analysis”). This risk arises mainly from a potentially longer international crisis en-

vironment, which may lead to a larger contraction in the advanced economies and to an even more
marked slowdown in emerging market and developing economies.

The materialisation of this situation would affect considerably economic growth in Portugal, due to both
its transmission through the international trade channel and through the financial channels which
would tend to determine the persistence of liquidity problems and of credit risk premia at particularly
high levels until the end of the projection horizon, translating into particularly adverse financing
conditions.

As to developments on the supply side, the current estimates regarding GDP growth are consistent
with a reduction in total factor productivity in 2008. These developments seem to have occurred
against a background characterised by a significant reduction in the degree of capacity utilisation and
by the fact that so far employment has not fully reflected the slowdown in economic activity, suggesting
the maintenance of a level of employment not fully used in the production process.’ Total factor pro-
ductivity is expected to decrease further in 2009 and to increase marginally in 2010. The current con-
text of unfavourable developments in demand, in particular in export markets, stresses the need for an
additional restructuring effort of the Portuguese economy, in order to channel the production of goods
and services to segments with higher value added and to markets with higher growth prospects over
the medium term. Maintaining this effort is essential for the creation of conditions that will ensure, after
the current period of slowdown, the resumption of a sustained growth process of the Portuguese
economy.

The slowdown in GDP in 2008 was driven by a deceleration in the several components of global de-
mand, in particular investment (that decreased) and exports, amid an increasing deterioration in de-
mand prospects both in the domestic and external markets. The contraction in economic activity
projected for 2009, reflects besides a further decline in investment and a reduction in exports, a signifi-
cant slowdown in private consumption, in particular in the durable goods component, which is more
sensitive to developments in the economic cycle and to the deterioration of economic agents’ expecta-
tions. In comparison with the period before the emergence of the financial crisis and, despite the fall in
money market interest rates, the more difficult financing conditions for the national banking system will
likely imply tightening of credit standards for loans. Hence the intertemporal budget constraints of firms
and households will become particularly active, given the high level of indebtedness of the non-finan-
cial private sector. The mild pick-up in economic activity in 2010 mainly stems from the favourable de-
velopments in exports and, to some extent, in private investment, in the context of the assumed likely
recovery of worldwide economic activity and, hence of the external demand for Portuguese goods and
services, amid the progressive easing of tensions in financial markets.

The inflation rate, as measured by the annual average change in the Harmonised Index of Consumer
Prices (HICP), increased from 2.4 per cent in 2007 to 2.7 per cent in 2008. In 2009 and 2010, the cur-
rent projection points to inflation standing at 1.0 and 2.0 per cent respectively. Developments in 2009
are likely to be marked by the fall in prices in the energy component of the HICP, in line with the as-
sumptions for oil price and to a lesser extent, by the deceleration in the non-energy component. After
the strong upward trend between the end of 2007 and mid-2008, oil prices have declined sharply,
driven by the impact on the demand for commodities, resulting from the interaction between the world
economic deceleration and the crisis in financial markets (see “Section 2 Assumptions underlying the

projection exercise”). The non-energy component of the HICP, reflects, on the one hand, the impact of

(3) The retention of workers (labour hoarding) prevents the destruction of specific human capital, i.e. unrecoverable costs for a firm resulting from the
transmission of specific skills to workers. In situations of brisk slowdown in economic activity, firms tend to avoid firing workers with specific skills, which
contributes to the lag between employment and the output cycles.
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falling food commodity prices in international markets and, on the other, the expected developments in
both unit labour costs and import prices of non-energy goods, for which annual average growth rates
are expected to be over 2 per cent in 2009. In 2010 the projected increase in inflation is based on de-
velopments in the energy component, as the non-energy component is likely to slow down further, in
line with the projected developments in the import prices of non-energy goods and in unit labour costs.

The net borrowing requirements for the Portuguese economy, as measured by the combined current
and capital account deficit as a percentage of GDP, is estimated to increase from 8.2 per cent of GDP
in 2007 to 9.0 per centin 2008. This evolution reflects essentially the marked deterioration of the goods
and services deficit, chiefly translating unfavourable developments in terms of trade, owing to the
strong rise in oil prices in annual average terms and to a sharp reduction in the growth of exports, while
import penetration continued to increase. In 2009 the net external borrowing requirements are pro-
jected to decline to around 8 per cent of GDP, as a result of the reduction in the goods and services def-
icit, due to favourable developments in the terms of trade, reflecting falling oil prices in the second half
of 2008. The current projection points to an increase in net borrowing requirements in 2010, to 9.4 per
cent of GDP, reflecting the worsening of the income balance as a result of the limited and gradual rise
in interest rates, as well as the further deterioration of the international investment position of the
Portuguese economy.

In comparison with the estimate published in the Economic Bulletin-Autumn 2008, GDP growth for
2008 was revised downwards by 0.2 percentage points (p.p.), which involves mainly the incorporation
of more negative developments in exports, in line with data released in the meantime (Chart 1.1).

Versus the projection published in the Economic Bulletin-Summer 2008, the current projection por-
trays a considerable downward revision of GDP growth (-0.9 p.p.) in 2008, largely due to the downward
revision of exports and investment. The deepening of the international financial crisis since the end of
the summer 2008 and, in particular, its impact on expectations on households’ income and wealth, as
well as the persistence of high uncertainty, determined a contraction in consumption and investment
worldwide. This process seems to have affected, first, the advanced economies, having subsequently

Chart 1.1

REVISIONS VIS-A-VIS THE PROJECTIONS OF PREVIOUS ISSUES OF THE ECONOMIC BULLETIN

Percentage points

Vis-a-vis the Autumn 2008 EB Vis-a-vis the Summer 2008 EB
2008 2008 2009

GDP -0.2

Private consumption 0.0

Public consumption 0.0

Gross fixed capital formation 0.0

Exports -0.8

Imports -0.2

Domestic demand contribution 0.0
Net exports contribution -0.2
HICP -0.1

Current account+capital account
(% of GDP)

-0.1

765432101234 765432101234 765432101234

Source: Banco de Portugal.
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been transmitted onto emerging market economies, affecting the levels and expectations of global de-
mand and thereby of exports and investment in a wide range of economies, including the Portuguese
economy.

The projection for economic growth in 2009 is revised downwards by 2.1 p.p., owing to the dynamic ef-
fects resulting from the deterioration of the economic situation which have significantly affected ex-
ports and investment developments at the end of 2008. This revision also reflects the deepening of the
financial crisis and the increased effects of its interaction with world economic growth, leading to a sub-
stantial revision of the external demand for Portuguese goods and services (around -6 p.p.). Private
consumption growth was also revised downwards, in part due to the deterioration of labour market
conditions. In the same vein, the envisaged downward revision of investment reflects the sharp fall in
economic agents’ expectations about their future income and wealth developments. These expecta-
tions will certainly affect residential investment, which will also be penalised by the deteriorating labour
market conditions, and corporate investment, which will suffer the impact of less favourable demand
prospects than assumed in the previous projection. Finally, it should be noted that both private invest-
ment and durable goods consumption will be affected by the increase in bank loan spreads (although
the reference interest rates is expected to decrease) and by more difficult access to bank credit, de-
spite the downward revision of money market rates amidst higher tensions in international financial

markets than assumed in the previous projection.

The current projection incorporates a downward revision of the net borrowing requirements of the Por-
tuguese economy: 1.6 p.p. of GDP in 2008 and 3.2 p.p. in 2009. The revision in 2008 mainly reflects a
reassessment of the income and of the current and capital accounts deficit, taking on board data re-
leased in the meantime.* In 2009 the current projection for net borrowing requirements benefits from
the more substantial revision of the income deficit, in the context of a more favourable than expected
developments in interest rates and a lower goods and services deficit that mainly stems from the fa-
vourable evolution of terms of trade, which reflects the significant downward revision of the prices of
imported commodities, in particular oil prices.

Finally, the revision in the inflation rate is -0.3 p.p. in 2008 and -1.5 p.p. in 2009. This revision reflects
the reassessment of the prices of the energy component portraying the unanticipated fall in the price of
oil at the end of 2008, which has a strong effect on the average inflation projected for 2009.

2. ASSUMPTIONS UNDERLYING THE PROJECTION EXERCISE

These projections are based on a set of assumptions regarding future developments of variables de-
fining the framework underlying the Portuguese economy. They incorporate data available until 11 De-
cember 2008 and rely on several assumptions on interest rates, exchange rates and international
commodity prices, as well as on developments in external economic activity and their implications for
the external demand for Portuguese goods and services.

The interaction between the international financial crisis and the deterioration of economic activity
worldwide affected the variables underlying the framework of the projection, in particular the expecta-
tions on developments in world demand, reflected inter alia in the evolution of commodity prices — es-
pecially oil prices — and the global re-evaluation of risk. The latter was triggered by the significant
increase in default in the US sub-prime mortgage market, which severely affected the functioning of
both the interbank money market and debt markets, and led to a substantial increase in risk premia.
Over the projection horizon, short-term interest rates in the interbank money market (3-month

(4) The reduction of the income deficit relative to the previous estimate stems mainly from the updating of base information used in the estimation process of the
income of foreign direct investment within the scope of the balance of payments statistics.
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EURIBOR) are assumed to decline significantly, reflecting expectations of a reduction in the key ECB
interest rates, as well as a reduction in risk premia in this market. Furthermore, the current projection
incorporates some judgement referring to the financing conditions in the Portuguese economy, reflect-
ing both the tightening of the credit standards applied by banks for the approval of new loans, and an
increase in the credit risk premium for the non-financial private sector, resulting from the tighter financ-
ing conditions for banks borrowing in international markets and the deterioration of the household and
corporate balance sheets.

With regard to developments in economic activity abroad, the assumptions considered in this projec-
tion exercise result are a mere update of the data on which the December 2008 Eurosystem staff pro-
jections were based, in a context of a rapid deterioration of global economic growth prospects.

As usual, the current projection includes a set of specific assumptions for the Portuguese economy re-
lating to public finances and administered prices.

In comparison with the assumptions underlying the projections published in the Economic Bulle-
tin-Summer 2008, the current external environment for the Portuguese economy includes certainly

Chart 2.1

REVISIONS OF THE PROJECTIONS’ UNDERLYING ASSUMPTIONS VIS-A-VIS THE SUMMER 2008 ISSUE OF

THE ECONOMIC BULLETIN
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less favourable developments in external demand as well as a significant downward revision of inter-
est rates and commodity prices, especially oil and food commodity prices (Chart 2.1). It is worth noting
that this set of revisions essentially portrays the materialisation of the risk identified in the Economic
Bulletin-Summer 2008, which mentioned the possibility of a deepening of the financial crisis and a

marked slowdown in global economic activity. However, the materialisation of the risk identified in the
previous projection does not imply that the current projection is surrounded by a lower degree of risk
and uncertainty, in particular as regards the scale and persistence of the ongoing economic slowdown.

2.1. Interest rates and exchange rates

The assumptions on short-term interest rates developments are based on expectations of economic
agents and are calculated from the three-month EURIBOR futures. Financial market participants an-
ticipate a fall in this rate until the third quarter of 2009, followed by a moderate and increase until the
end of the projection horizon to levels clearly below the average values recorded in 2008. Thus, in an-
nual average terms, the level of the three-month EURIBOR iis likely to fall from 4.6 per cent in 2008 to
2.6 per cent in 2009, increasing to 3 per cent in 2010. In this context, the developments in short-term
interest rates are conditioned not only by expectations about the key ECB interest rates, but also by the
expected evolution of risk premia in the money market, as measured by the spread between
collateralised and uncollateralised interest rates. The risk premia increased sharply in mid 2007 with
the outbreak of the current financial crisis, having remained at high levels throughout 2008, having in-
creased significantly further at the end of the summer of 2008 (Chart 2.1.1). The profile for the interest
rates included in the current projection implicitly assumes a gradual reduction of credit risk in the
interbank money market, in a context of a gradual easing of financial market instability.

Furthermore, the recent widening of the yield differentials between non-financial private corporate
bonds and Treasury bonds suggests that credit risk premium for these corporations, has risen which
may potentially imply tightening of credit standards, and consequently higher bank financing costs

Chart 2.1.1

ACTUAL AND EXPECTED SPREADS BETWEEN
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Note: (a) Expected spread measured as the difference between the three-month Euribor
implied in futures contracts and the average expected three-month EONIA (derived from
the EONIA swap index) starting from the future’s maturity date.
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(Chart 2.1.2). This element was taken on board in the current projection, assuming the widening of the
spread between bank lending rates and money market rates from the end of 2008 onwards.

According to implicit ten-year nominal government bond yields data, the benchmark long-term interest
rates are projected to remain at around 4.5 per cent over the projection horizon (4.5 per cent in 2008,
4.4 per cent in 2009 and 4.6 per cent in 2010).

Future exchange rates developments rely on the technical assumption of unchanged rates at the aver-
age levels prevailing in mid-December 2008, implying an annual average depreciation of the euro in
nominal effective terms of 3.8 per cent in 2009 (around 13 per cent against the US dollar), following the
4.3 per cent appreciation in 2008 (6.9 per cent against the US dollar).

Chart 2.1.2

YIELD OF BONDS ISSUED BY PORTUGUESE
NON-FINANCIAL CORPORATIONS AND SPREAD

VIS-A-VIS GOVERNMENT BONDS WITH
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Source: Barclays Capital.
Note: The non-financial corporations’ bonds considered have an average maturity of
about 7 years.

2.2. International prices

The price of oil in US dollars recorded an upward trend until the second quarter of 2008, reaching a
monthly peak value of USD 134 per barrel in July 2008. Thereafter, the oil price declined somewhat in
the third quarter and fell sharply in the last quarter of the year, averaging USD 59 per barrel in that
quarter. On 11 December, the oil price per barrel was approximately USD 45. According to expecta-
tions implied by the futures markets, the price of oil is likely to resume a moderate upward trend from
the second quarter of 2009 until the end of the projection horizon. In annual average terms, this pattern
implies a reduction of oil prices from USD 99 per barrel in 2008 to around USD 57 in 2009, followed by
an increase to USD 67 per barrel in 2010. Along with the assumptions already mentioned with regard
to the euro/USD exchange rate, these developments imply an annual average price of EUR 67 per
barrel in 2008, EUR 44 in 2009 and EUR 52 in 2010.

As regards non-energy commodities prices, available data point to an increase in food commodity
prices of approximately 29 per cent in 2008, while the price of other non-energy commodities is likely to
have increased by only 3 per cent. Available data on the path of commodity prices implied by futures
markets suggest a fall of around 10 per cent in food commodity prices and 23 per cent in the other
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non-energy commodities in 2009, reflecting the impact of the sharp reduction in demand expectations
on prices. In 2010 the prices of both components are expected to increase by approximately 5 per
cent, in the context of the assumed recovery in global demand, and hence in demand for commaodities.

2.3. International environment and external demand

In the context of high uncertainty, due to the deepening of the international financial crisis observed
since the summer of 2008, the December 2008 Eurosystem staff projections, published in the Monthly
Bulletin of the European Central Bank, based on data available until 20 November 2008, point to GDP
growth for the euro area in a range between 0.8 and 1.2 per cent in 2008, and between -1.0 and 0.0 per
cent in 2009. These developments reflect not only a deceleration in exports, in line with the pattern
mentioned for external demand for euro area goods and services, but also weak domestic demand
growth. The latter is likely to be conditioned by the effects of the situation in financial markets, in partic-
ular the financing conditions, and also by the deterioration of the labour market situation, with a nega-
tive impact on disposable income. According to the Eurosystem staff projections, the fall in GDP is
expected to be temporary and a modest recovery of overall activity is expected to take place in 2010,
with a growth rate in the range of 0.5 and 1.5 per cent.

Projections for consumer prices developments, prepared within the same projection exercise, point to
a significant reduction in euro area inflation, as measured by the annual average change in the HICP,
in the range of 3.2 and 3.4 per cent for 2008 to in the range of 1.1 and 1.7 per cent for 2009. These de-
velopments reflect largely the anticipated reduction in commodity prices, being also conditioned by the
effects of the moderation projected for overall economic activity. For 2010, the annual average rate of
change in the HICP is projected to lie in the range of 1.5 and 2.1 per cent, reflecting higher growth rates
of import prices that portray the effects of the recent depreciation of the euro, as well as some recovery
in profit margins. The Eurosystem staff projections expect a slowdown in unit labour costs over the pro-
jection horizon, reflecting wage moderation and an improvement in productivity.

The assumptions on the external environment of the Portuguese economy, published in the Winter
Economic Bulletins, are traditionally based on the information underlying the December Eurosystem
projection exercises. However, the rapid deterioration of the outlook for world economic activity at the
end of 2008 led to a revision of the external environment of the Portuguese economy relative to the De-
cember 2008 Eurosystem projection exercise. This update was performed using the NIGEM model,’
by simulating a global GDP deterioration of 0.7 p.p. in 2009, in line with the Consensus Economics sur-
veys that encompass a downward revision of world GDP growth in 2009 of that magnitude, according
to results provided by the November and December surveys (Chart 2.3.1). The deterioration of the
global growth prospects was particularly significant and sharp in the last quarter of 2008. This simula-
tion considered that the revision of world GDP growth may stem from the observed rise in the interest
rate maturity premia as from the last quarter of 2008, and leaving the technical assumptions regarding
the evolution of short-term interest rates and nominal exchange rates unchanged. Under these condi-
tions, the growth rates of world GDP and imports in 2009 and 2010 were revised downwards relative to
the Eurosystem projection exercise, conveying lower expected growth for the external demand for
Portuguese goods and services (Table 2.3.1).

Thus, the external environment of the current projection implies a fall in the external demand for Portu-
guese goods and services of 2.5 per cent in 2009, which follows a 2.5 per cent increase in 2008. This
reduction in external demand reflects a decline in demand in all countries, and in particular in the euro

(5) NIGEM is a multi-country model for the world economy, developed by the National Institute of Economic and Social Research, which is based on a larger
number of countries whose economies are linked through trade and competitiveness channels and through the financial markets.
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Chart 2.3.1

FORECASTS FOR WORLD ECONOMIC ACTIVITY
GROWTH IN 2009

Consensus Economics

0.0

Jan- Feb- Mar- Apr- May- Jun- Jul- Aug- Sep- Oct- Nov- Dec-
08 08 08 08 08 08 08 08 08 08 08 08
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area countries. It is worth mentioning that since the start of the 1980s,° the external demand indicator
recorded a fall in annual average terms only once in 1993 (-1.8 per cent), illustrating the atypical fea-
ture of the ongoing international economic situation. The current projection for the international envi-
ronment envisages some recovery in external demand in 2010, assuming a growth of around 1.7 per
cent. The temporary nature and the limited magnitude of the deterioration of world economic activity in-
cluded in this set of assumptions are the main risk and uncertainty factor surrounding this projection
(see “Section 7 Uncertainty and risk analysis”).

Table 2.3.1

UPDATE OF THE EUROSYSTEM'S DECEMBER 2008 PROJECTION EXERCISE EXTERNAL ENVIRONMENT

Rates of change, in percentage

Revisions vis-a-vis the
Updated External Environment Eurosystem’s December 2008
Projection Exercise @

2008 2009 2010 2008 2009 2010

World Imports 4.3 0.3 35 0.0 -1.9 -1.6
External demand for Portuguese goods and services

Total 25 -2.5 1.7 0.0 -1.8 -1.7

Intra euro area 21 -3.6 1.1 0.0 -1.9 -1.7

Extra euro area 31 -0.3 29 0.0 -1.7 -1.5

Source: Banco de Portugal.
Note: (a) Percentage points.

(6) Data underlying the calculation of this indicator are only available from 1980 onwards.
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2.4, Assumptions underlying public finances and administered prices

The current projections also reflect a series of specific assumptions for the Portuguese economy,
namely regarding developments in public finances and administered prices.’

The assumptions on the public finances variables only include, as a rule in the Eurosystem projection
exercises, the fiscal policy measures already approved in legal terms or specified with sufficient detail
and with a strong probability of being approved in legal terms. Relying on this procedure, the measures
approved in the course of 2008 and those specified in the State Budget for 2009 were included, as well
as those approved by the Council of Ministers on 13 December 2008. However, the potential fiscal ef-
fects of the recently announced measures to stabilise the financial system and the settlement of gen-
eral government debts to non-financial corporations were not considered. Public consumption
developments in the coming years are also expected to depend on the effects of the general govern-
ment reform, which essentially comprises measures already approved in legal terms, the impact of
which is still highly uncertain. In this context, public consumption is assumed to level off in real terms in
2009, followed by a minor reduction in 2010. These developments reflect the assumption of a reduc-
tion in the number of civil servants, albeit at a slower pace than in the past few years and small in-
creases in the volume of intermediate consumption and in expenditure referring to cofinancing
medicines. However, the 2.9 per cent increase in the civil servants wage scale in 2009 (2.1 per cent in
2008) will contribute to the acceleration of nominal public consumption.

As to the volume of public investment, a significant rise is assumed for 2009, followed by a reduction in
2010. This profile is significantly affected by the set of measures approved by the Council of Ministers
on 13 December 2008.

The current projection assumes for indirect taxation in 2009 the additional impact of the reduction in
the standard VAT rate from 21 to 20 per cent as from 1 July 2008. Furthermore, the maintenance of the
value of the tax on oil products until the end of the projection horizon and a rise in the car and tobacco
taxes in 2009 are assumed, as displayed in the State Budget for 2009. With regard to the car tax, the
State Budget for 2009, in addition to updating the CO, emissions table, also penalises vehicles with
higher particle emissions, implying some rise in the consumer price of cars. The State Budget for 2009
sets out a clearly smaller rise in tobacco tax for 2009 than in the previous year, determining a smaller
growth in tax revenue and consumer prices.

As to the other administered prices, the current projection incorporates a rise in electricity prices of 4.4
per cent in 2009, according to data released by the energy services regulatory authority (ERSE), while
the rise in 2010 is assumed to be in line with its average historical evolution.® All the other administered
prices, are assumed to increase in line with the average growth recorded in the past few years.

(7) For further details on administered prices, see the ECB’s methodological note available at: http:/www.ecb.europa.eu/stats/pdf/hicp_ap.pdf.
(8) For further information, see the_ERSE press release on electricity prices in 2009.

Economic Bulletin | Banco de Portugal



Winter 2008 | Economic Policy and Situation

3. SUPPLY

The current projection indicates a slowdown in economic activity from 1.9 per cent in 2007 to 0.3 per
centin 2008, followed by a 0.8 per cent contraction in 2009. This was largely influenced by the external
environment, which was marked by the interaction between the international financial crisis and global
economic deceleration, amid persistent structural weaknesses in the Portuguese economy (Chart
3.1). This projection points to a moderate recovery in economic activity in 2010, and GDP is projected
to grow by 0.3 per cent, as the current international financial market crisis is expected to gradually
ease. The economic activity profile over the horizon is strongly marked by projected developments in
the private sector, given that growth of public sector activity’ is assumed to be virtually nil.

At the sectoral level, on the basis of data available for 2008, manufacturing activity is estimated to have
contracted by around 1 per cent, associated with the significant slowdown in goods exports in 2008
and stagnating corporate investment, amid deteriorating demand prospects. The current projection is
consistent with lower activity in this sector in 2009, in a context where the slowdown in world economy
is likely to result in lower demand for Portuguese goods and services and corporate investment is pro-
jected to decrease significantly. Furthermore, this projection implies a moderate recovery in industrial
activity in 2010, which reflects the gradual improvement in demand prospects, in a context of expected
gradual easing of the current international financial crisis, and a moderate recovery in confidence
among economic agents (see “Section 2 Assumptions underlying the projection exercise”).

Current estimates indicate a 4 per cent contraction in the construction sector in 2008, reflecting stag-
nating corporate investment and lower public and residential investment. The current projection points
to a further but gradually smaller contraction in this sector’s activity in 2009 and 2010. In 2009 this is
likely to occur amid the marked deterioration in the agents’ expectations regarding their future situation
and, despite the downward path that interest rates are assumed to follow, credit standards applied by

Chart 3.1

DEVELOPMENTS IN ECONOMIC ACTIVITY
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(9) Public sector output corresponds to general government expenditure on primary factors intended for the supply of public goods and services, particularly
staff costs and fixed capital consumption. Private sector output is obtained as the difference between total output and public sector output, thus including
general government intermediate consumption expenditure on goods and services produced by the private sector.
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banks are expected to tighten, in a context of persisting difficulties in obtaining international market fi-
nancing. The improvement in demand prospects in export markets, associated with the gradual easing
of financial market tensions, should facilitate a subdued recovery in corporate and residential
investment with an impact on the construction sector in 2010.

With regard to the services sector, activity is expected to slowdown significantly throughout the projec-
tion horizon, following an estimated growth of around 1.5 per cent in 2008. Expected developments of
activity in this sector mainly reflect the deceleration in household consumption expenditure included in
the current projection and the slowdown in services exports in 2009. Exports of tourism services will
likely continue to be significantly affected by the deteriorating economic activity in advanced econo-
mies and, in particular, in the main home countries of tourists visiting Portugal (namely the United
Kingdom and Spain).

Economic activity growth in 2008 seems to have clearly fallen short of the estimates available for po-
tential output growth, determining a negative change in the output gap, which is expected to be mar-
ginally positive.'® The current projection continues to imply GDP growth below the estimates available
for potential output growth, which will result in a negative change in the output gap in 2009 and 2010.
According to this projection, the output gap is expected to be negative at the end of the projection
horizon (Charts 3.2 and 3.3).

Chart 3.2 Chart 3.3
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Note: (e) - estimated. For further details on the output gap calculation methods, see
Almeida, V. and Félix, R. (2006), “Computing potential output and the output gap for the
Portuguese economy”, Banco de Portugal, Economic Bulletin-Autumn 2006.

(10) The calculation of potential output and output gap on the basis of univariate statistical filters is subject to well known limitations. In particular, near turning
points of the business cycle, such as that included in the current projection, statistical filters tend to be less accurate. However, although the output gap level
may be affected by this inaccuracy, in general these methods do not significantly affect their variation. For further details, see Aimeida, V. and Félix, R.
(2006), “Computing potential output and the output gap for the Portuguese economy”, Banco de Portugal, Economic Bulletin-Autumn 2006.
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3.1. Employment

Developments in labour supply over the recent years were characterised by the upward trend in the
participation rate, reflecting, inter alia, the growing participation of women in the labour market, the de-
mographic dynamics and the promotion of active ageing through employment retention policies tar-
geted for older age groups. However, some of these factors are likely to have matured, and therefore
their impact on the participation rate throughout the projection horizon should be negligible. In this con-
text, the current projection assumes a stable participation rate near to 74 per cent, corresponding to la-
bour force growth over the projection horizon below the average increase of the past few years (around
1 per cent in the 2000-2007 period).

Latest estimates point to average employment growth of 0.5 per cent in 2008, which is clearly higher
than expected, in a context where activity is estimated to have grown modestly. This seems to have im-
plied a slight decline in output per worker. As mentioned in the Economic Bulletin -Summer 2008,
strong employment growth in the first half of 2008, when some slowdown in economic activity was ap-
parent, suggested that these developments could be temporary, which was to some extent confirmed
by the data released in the Employment Survey for the third quarter of 2008. The current projection in-
dicates that this trend will continue into 2009, with employment projected to fall by around 1 per cent,
which in addition to the dynamic effects associated with developments in late 2008 also reflects the
contraction in economic activity. In 2010 employment is projected to decline further, although to a
smaller extent (-0.2 per cent), amid a moderate rebound in economic activity and some restraint by
companies in hiring new staff in order to bring their productivity levels closer to potential.

Developments projected for employment chiefly reflect the profile of its private component, given that
general government employment is expected to follow the net reduction trend in the number of civil
servants, although at a lower pace than in the past few years (see “Section 2 Assumptions underlying

the projection exercise”).

3.2. Economic growth factors

Economic activity growth may be broken down according to relative contributions from the accumula-
tion of productive factors (labour and capital) and total factor productivity growth through a simple
growth accounting exercise. However, this exercise, which analyses the production function properties
and makes it possible to organise information regarding the aggregate supply of the economy, embod-
ies some limitations. In particular, total factor productivity reflects not only greater efficiency in the use
of productive factors, but also the impact of variables not explicitly included in the growth accounting
exercise, e.g. the quality of productive factors, their actual degree of utilisation and changes in the
institutional framework of the economy.

The degree of capital utilisation seems to have played an important role in terms of both the significant
contribution from total factor productivity to GDP growth in 2007 and the slowdown in 2008 (1.3 p.p.
and -0.4 p.p. respectively), given that the indicator for capacity utilisation in manufacturing published
by the European Commission recorded the highest growth rates of recent years in 2007, moving back
in 2008 to values close to the troughs of the past few years (Chart 3.2.1). The pro-cyclical behaviour of
total factor productivity seems to also reflect pro-cyclical developments in the use of labour input. This
was likely associated inter alia with specific human capital and persistent structural rigid factors in the
labour market that may prevent a more significant adjustment in the number of hours worked. These
effects tend to be more significant during periods of sudden economic activity slowdown. Moreover,
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given the structural weaknesses of the Portuguese economy, restructuring efforts must proceed, in or-
der to direct the production of goods and services to segments with higher added value and to markets
with a more favourable growth outlook in the medium term. Maintaining this effort is crucial in
facilitating the pick up of a sustained growth process, following the current slowdown period.

After a contribution of +1.3 p.p. in 2007, total factor productivity is expected to contribute -0.4 p.p. and
-0.6 p.p. to GDP growth in 2008 and 2009 respectively, and is projected to move back to slightly posi-
tive values only in 2010 (+0.1 p.p.) (Chart 3.2.2). The contribution from capital stock to GDP growth in
2008 seems to have remained close to the 2007 value (0.4 p.p.), while a marginally smaller contribu-
tion is projected for 2009 and 2010.

The contribution from labour input increased from 0.1 p.p. in 2007 to around 0.3 p.p. in 2008, reflecting
strong employment growth in the first half of the year. In 2009 employment is projected to contribute
negatively to economic activity growth (-0.5 p.p.), and a marginally negative contribution is expected to
persist in 2010, amid moderate demand growth.

When comparing the 2007-2010 period with previous periods of economic downturns in Portugal
(1991-1994 and 2001-2004), it is possible to conclude that lower output growth in the latest period re-
flects a lower contribution of the productive factors, particularly capital stock. The contribution from
capital stock is likely to decline significantly in the 2007-2010 period, reflecting the depreciation of high
investment flows in the 1990s together with subdued investment growth in this period. With regard to
labour input, the current projection implies a marginally negative contribution from employment at this
stage of the current cycle. The contribution from labour input reflects weaker growth of employment in
the private sector and the recent downward trend in the number of civil servants, which is projected to
continue throughout the projection horizon (see “Section 2 Assumptions underlying the projection

exercise”) (Chart 3.2.3). The contribution from total factor productivity in this period should be close to
zero, similarly to the 2001-2004 period, which mirrors various structural weaknesses that have
significantly influenced the increase in productivity in recent years.

Chart 3.2.1 Chart 3.2.2

TOTAL FACTOR PRODUCTIVITY AND CAPACITY FACTORS OF OUTPUT GROWTH

UTILISATION IN THE MANUFACTURING INDUSTRY

3 5 30 . Employment
m Capital
r4 ] mm Total factor productivity
£ 25 — GDP (in %)
(0] 2 4 o
] L5 g
g © 2.0
G kel
5 b2 g g
e 19 < g 1.5
5 5] a
= L1 8 £
o 5 °
8 \ 7y g 101
© 0 ‘ ‘ ‘ o2 2
2 “
s S B 05
il L0 2
c c o
g 4] < 2 00
2 2® 5
£ c
8 | 4 $-05
-2 — Total factor productivity §
L4 S -1.0 -
— Level of capacity utilisation in the o
manufacturing industry (right-hand scale)
3 - --5 1.5 -
2001 2002 2003 2004 2005 2006 2007 2008(e) 2005 2006 2007  2008(e) 2009(p) 2010(p)
Sources: INE and Banco de Portugal. Sources: INE and Banco de Portugal.
Note: (e) - estimated. Note: (e) - estimated; (p) - projected.

Economic Bulletin | Banco de Portugal



Winter 2008 | Economic Policy and Situation

Chart 3.2.3
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4. DEMAND

In 2008 the Portuguese economy was significantly influenced by the effects of the interaction of finan-
cial crisis with world economic activity, which implied a decrease in confidence of economic agents
amid high uncertainty surrounding the size and duration of the crisis, as well as a deterioration in fi-
nancing conditions. In fact, short-term interest rates increased and financing difficulties in international
market intensified, which seems to have implied greater difficulties in obtaining bank loans by some
economic agents. Consequently, prospects for global demand deteriorated strongly in the second half
of 2008, which affected economic growth in Portugal and in Portuguese export markets.

In a context of a slowdown in global economic activity, the Portuguese economy decelerated markedly
throughout 2008, with annual average GDP growth estimated to stand at 0.3 per cent (1.9 per cent in
2007). In terms of composition of demand, this slowdown was essentially evident in exports and invest-
ment, reflecting the strong deterioration in demand prospects in both domestic and external markets.
By contrast, private consumption has decelerated only marginally, proving to be highly resilient to
slowdown in this environment, particularly taking into account the high indebtedness level of Portu-
guese households. These developments in consumption have been partly sustained by credit, imply-
ing a decrease in the households’ saving rate. In this context, the contribution of domestic demand to
output growth declined from 1.9 p.p. in 2007 to 1.1 p.p. in 2008. In turn, the contribution of net external
demand, which stood at zero in 2007, declined to -0.8 p.p. in 2008, given that the strong deceleration in
exports was accompanied by a less marked slowdown in imports, with a continued increase in the
import content of overall demand (Chart 4.1).

Throughout the projection horizon, the evolution of economic activity in Portugal is expected to be sig-
nificantly influenced by the global economic developments and, particularly, by the evolution of eco-
nomic activity in the euro area. The assumptions underlying the projection entail that the current
financial crisis will have a significant impact on overall economic activity in 2009. However, the gradual
easing of financial market tensions, assumed to occur over the projection horizon, is likely to facilitate a
recovery in global demand and economic activity in 2010, including in the euro area (see “Section 2
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Chart 4.1

BREAKDOWN OF GDP GROWTH
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Assumptions underlying the projection exercise”). Hence, the current projection points to a 0.8 per

cent fall in economic activity in 2009, due to a decrease in exports, amid strongly contracting external
demand for Portuguese goods and services, a significant decrease in GFCF and a slowdown in private
consumption. These developments are explained by, inter alia, deteriorating expectations among eco-
nomic agents regarding developments in their income and wealth situation, labour market conditions
and some difficulties in obtaining bank loans, although interest rates are assumed to maintain a down-
ward trend. For 2010, economic activity is projected to recover very moderately (0.3 per cent), mainly
due to export growth, in a context of a moderate recovery of the world economy, since that the contribu-
tion of domestic demand to activity growth is likely to show a limited increase, reflecting favourable
developments in corporate investment due to improving prospects for external demand.

By comparing the growth of GDP and of the demand components in the 2007-2010 period with previ-
ous periods of economic contraction (namely 1991-1994 and 2001-2004) it is possible to identify some
features of the current recessive situation (Chart 4.2). The projected evolution of GDP over the recent
period is distinct from that seen in the 2001-2004 period, as the recovery in 2010 is expected to be
slower than in 2004. This profile reflects the current financial crisis situation and its growing interaction
with overall economic activity, which will likely determine a very significant contraction in the external
demand for Portuguese goods and services, in contrast with some world economic buoyancy in the
2003-2004 period (see “Section 2 Assumptions underlying the projection exercise”). Moreover, the

current projections point to lower GFCF contraction in comparison with previous recessions, which en-
compass downward risks in this variable (see Section 7). Furthermore, the private consumption profile
projected for the 2007-2010 period is smoother than in 2001-2004 and characterised by much more
moderate growth rates than in 1991-1994.
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Chart 4.2

DECOMPOSITION OF GDP GROWTH IN PREVIOUS ECONOMIC CYCLES
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4.1. Private consumption

Private consumption growth is estimated to be 1.4 per cent in 2008, which represents a marginal slow-
down from 2007 (1.5 per cent). Nonetheless, as seen since 2002, this is clearly higher than GDP
growth (Chart4.1.1). The households’ saving rate has decreased further, maintaining a behaviour reg-
istered since 2001 that has been partly supported by credit (Chart 4.1.2). However, the current finan-
cial crisis will tend to limit the maintenance of a consumption growth above that of household
disposable income, in a context where, despite the assumed downward path for interest rates, credit
standards are likely to be tightened. In fact, the tightening of the financing conditions in international
markets, in comparison with the conditions prevailing before the onset of the market turmoil, will tend to
reduce the availability of bank products that adapt the debt servicing to the payment capacity of
households.

Private consumption developments estimated for 2008 resulted from the combination of relatively high
growth in the consumption of non-durable goods and a fall in the consumption of durable goods. The
intra-annual profile of private consumption was marked by irregular developments in the consumption
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Chart 4.1.1 Chart 4.1.2
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of durable goods, which was strongly affected by tax changes, in particular regarding motor vehicles in
mid-2007 and January 2008. In turn, growth in the consumption of non-durable goods slowed down
throughout the year, albeit moderately. However, according to available data, private consumption
seems to have slowed down more intensely over the last quarter, possibly associated with factors such
as the deteriorating financial situation of households and labour market conditions, as well as the pos-
sible tightening of credit standards applied to households (available data show a deceleration in
consumption credit in the second half of 2008).

The current projection points to private consumption growth at around 0.5 per cent in both 2009 and
2010. This accounts for a significant slowdown in private consumption, particularly in the durable
goods component, given that, due to its nature, this type of consumption is more likely to be postponed
and to exhibit a pro-cyclical behaviour with a high volatility. In contrast, the consumption of non-durable
goods, which accounts for around 90 per cent of private consumption and includes an important com-
ponent of current consumption, is likely to show a limited slowdown, maintaining close to 1.0 per cent
growth in 2009 and 2010 (Chart 4.1.3). This pattern reflects, mainly, the postponement of consumption
expenditures in a context of high uncertainty regarding the size and duration of the financial crisis and
its interaction with economic activity, particularly regarding wealth and income developments and la-
bour market conditions. The growth rate projected for households’ consumption implies a recovery in
their savings rate, which interrupts the downward trend recorded in recent years. Against a back-
ground of decreasing interest rates, these developments in the saving rate reflect, on the one hand, an
unexpected additional gain in real disposable income due to the sudden and unexpected decrease in
the inflation rate. On the other hand, it reflects increasing savings for precautionary reasons, amid
heigh uncertainty and deteriorating prospects regarding economic agents future developments in their
income and wealth, as well as a possible reduction of banks’ ability to adjust the debt servicing of
households to their payment capacity.

Private consumption developments over the projection horizon are likely to be strongly conditioned by
the previously mentioned factors, as well as from low real disposable income growth. This will likely be
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Chart 4.1.3
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marked by the deteriorating labour market conditions, namely a drop in employment and a slowdown in
nominal wages. The sudden reduction of inflation in 2009, resulting from the decline in energy and
food prices, should allow for a higher then expected increase of real disposable income in 2009. How-
ever, as previously mentioned, in the current context of uncertainty regarding the future financial situa-
tion, this increase will probably not imply an acceleration in consumption in that year, which would
facilitate the increase in the saving rate.

4.2. Gross Fixed Capital Formation

Most recent estimates point to a 0.8 per cent decline of GFCF in 2008, after an increase of 3.2 per cent
in 2007 (Chart4.2.1). The fall in GFCF in 2008 reflects a decelerating profile over the year, which is as-
sociated with both the sharp increase in financing costs, amid rising interest rates and increasing credit
risk premium, and the deepening of the international financial crisis and its interaction with world eco-
nomic activity. These factors gave rise initially to a strong deterioration in the demand outlook in the
main markets of destination of Portuguese exports. The GFCF contraction that is estimated to have
occurred in 2008 represents an interruption in the recovery trend started in 2007, following an
accumulated fall of more than 12 per cent from 2002 to 2006.

As regards the sectoral composition of GFCF in 2008, residential investment and government invest-
ment are estimated to have fallen markedly, while business GFCF growth was virtually nil. The
intra-annual profile shows that such a fall took place along the year, in a context of gradual slowdown in
economic activity at the global level, and was broadly based across all GFCF components. This pat-
tern was particularly sharp in business investment, which may have been influenced by the dissipating
base effect associated with the purchase of air transport material in the second half of 2007 and in the
first half of 2008, which did not continue in the second half of 2008.

This projection points to a 1.7 per cent contraction of GFCF in 2009. This reflects a deterioration in the
demand prospects of domestic and external markets, a fall in the expectations of economic agents and
the maintenance of unfavourable financing conditions, notwithstanding the assumed downward trend

Banco de Portugal | Economic Bulletin



Economic Policy and Situation | Winter 2008

of interest rates, in a context in which the international financial crisis, coupled with the deterioration of
the household and corporate balance sheet, is likely to imply a tightening of bank credit standards re-
garding new loans. In 2010, GFCF growth is projected to be virtually nil, reflecting the impact on exter-
nal demand prospects of the gradual easing of the international financial crisis over the projection
horizon. It should be mentioned that the projected GFCF developments imply a fall in its weight in GDP
over the projection horizon, similar to developments in the 2002-2006 period (Chart 4.2.2).

As regards GFCF sectoral developments, residential investment is projected to fall further in 2009 and
2010, albeit in a progressively less intensive way than in 2008, against the background of a deteriora-
tion in the labour market situation and, as a result, of household income prospects. Moreover, the high
household indebtedness level and the associated required resources that are needed to comply with
the debt service may also contribute to residential investment being especially affected by the current
financial crisis. In the present context, banks will also face more difficulties in providing credit products
that adjust the debt service to the payment capacity of households.

The projection for corporate GFCF also points to negative growth in 2009, chiefly due to deteriorating
demand prospects and increased uncertainty, which will tend to lead to a postponement of planned in-
vestment projects. According to the April INE business investment survey published in July 2008,
more than half of the companies reporting limits for investment point to deteriorating sales prospects
as the major factor limiting investment. The deterioration of investor confidence levels, according to
confidence indicators in manufacturing and services, and the tightening of credit standards on loans to
companies will also contribute to constrain business investment. From 2010 onwards business invest-
ment is expected to recover slightly, following the gradual recovery of external demand. In annual aver-
age terms, these developments lead to marginally positive growth of this component in GFCF in 2010,
in line with developments projected for economic activity in the private sector (Chart 4.2.3).

Government investment is forecast to increase around 8 per cent in 2009, and to decline subsequently
approximately 4 per centin 2010, in line with assumptions (see “Section 2 Assumptions underlying the

projection exercise”).
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Chart 4.2.3
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4.3. External trade

The evolution of exports of goods and services contributed significantly to the sharp deceleration in
economic activity in 2008. The current estimates point to a growth rate of exports in volume of 0.6 per
centin 2008 (7.6 per cent in 2007). The current projection envisages a fall in exports in 2009 (-3.6 per
cent) and 1.8 per cent growth in 2010 (Chart 4.3.1), which corresponds to an evolution close to the ex-
ternal demand indicator considered in the international environment of this projection (see “Section 2
Assumptions underlying the projection exercise”).

The profile of exports in 2008 followed the decelerating trend observed since the beginning of the pre-
vious year, which deteriorated gradually as of mid-2007, in the wake of the growing turmoil in interna-
tional financial markets. The interaction between the financial crisis and the global economic activity
implied a sharp slowdown of world demand, which converged to an intense and progressive deceler-
ation of external demand. The intra-annual profile of exports in the course of 2008 clearly points to a
deterioration of the situation in the second half of the year, reflecting the sharp deceleration of the ex-
ternal demand for Portuguese goods and services as from the third quarter of 2008. This pattern was
not only seen in exports of goods but has also extensive to exports of services, which grew by 2.2 per
cent in 2008, in contrast with developments in previous years, when the growth rate exceeded 10 per
cent. Exports of services decelerated sharply both in tourism exports, amid a clear slowdown in eco-
nomic activity in the markets of origin of tourists visiting Portugal (namely Spain and the United King-
dom), and in other services, where the revenues associated with transports and services supplied by
companies has a significant weight.

The current projection points to a decline in exports of approximately 3.5 per cent in 2009, reflecting
the sharp deceleration of external demand envisaged in the international environment underlying
these projections (see “Section 2 Assumptions underlying the projection exercise”). The fall in exports
in 2009 maintains the trend already observed at the end of 2008 and is linked not only to exports of
goods but also to exports of tourism and other services. In 2010, exports are expected to grow by 1.8
per cent, associated with the gradual recovery of activity in the economies of the main trading partners,
which will likely contribute to the recovery of exports of goods. Exports of services are expected to in-
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Chart 4.3.1 Chart 4.3.2
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crease moderately, in a context where exports of tourism will continue to reflect low demand growth in
the markets of origin of tourists visiting Portugal.

Imports of goods and services are estimated to have grown by 2.4 per cent in 2008, which represents a
sharp slowdown from the 5.9 per cent increase in 2007. This deceleration, largely determined by over-
all demand developments, is chiefly centred in imports of goods, since imports of services slowed
down moderately. Over the projection horizon, imports of goods and services are anticipated to decline
by 1 per cent in 2009 and to increase by around 1.5 per cent in 2010, approximately in line with the pro-
jected evolution of the import weighted overall demand (Chart 4.3.2). The projected fall in 2009 mainly
reflects the expected negative evolution of the consumption of durable goods, gross fixed capital for-
mation and exports, corresponding to the expenditure items with higher import content. Furthermore,
the current projection envisages a continued upward trend in import penetration, in the context of the
integration in international trade of emerging countries with low production costs.

5. INFLATION

According to the current projection, the annual average rate of change of the HICP is foreseen to de-
cline from 2.7 per cent in 2008 to 1.0 in 2009 and 2.0 per cent in 2010 (Chart 5.1). This evolution is
marked by the performance of the energy component of the HICP, which reflects the assumed oil price
developments throughout the projection horizon. As regards the non-energy component, projections
point to a gradual deceleration in prices of these goods and services both in 2009 and 2010, in a con-
text where inflationary pressures arising from internal and external determinants are likely remain
relatively moderate.

Inflation projected for 2009 (1.0 per cent) is particularly low and is highly influenced by the expected
evolution of energy prices. These prices are expected to decrease by approximately 10 per cent (Chart
5.2), reflecting a sharp decline in oil prices in international markets, in the context of deteriorating
growth and demand prospects worldwide. The contribution of the energy component of the HICP to in-
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Chart 5.1
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flation is expected to be negative during 2009 (Chart 5.3), corresponding to the first decline in fuel
prices since the price liberalisation in 2004."

According to the current projection, inflation of the non-energy component of the HIPC is forecasted to
moderate from 2.3 per cent in 2008 to 2.1 per cent in 2009. This profile largely reflects the expected de-
velopments in processed food prices, pointing to an annual average growth in 2009 closer to its histori-

Chart 5.3
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(11) The change in energy prices in the HICP had been negative only once in 1999 (-1.8 per cent). However, that episode was chiefly determined by
administrative decisions. Although fuel taxes continue to represent a large share of the final price paid by consumers, since 2004 the change in consumer
prices has been freely determined by market participants.
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cal average. The deceleration of this component is in line with the assumed evolution of food
commodity prices in international markets and with the assumption on tobacco prices, which will create
a significant base effect related to the smaller rise of taxes on tobacco in 2009 than in 2008 (see “Sec-
tion 2 Assumptions underlying the projection exercise”).

The impact of food prices on inflation prospects for 2009 is partly offset by the projected evolution of
the other prices of non-energy goods and services, which are expected to accelerate gradually over
2009 (Chart 5.4). These developments are based on the maintenance of growth rates of unit labour
costs, as well as of import prices of non-energy goods above 2 per cent in 2009 (Chart 5.5). Moreover,
information in the State Budget for 2009 points to an increase in taxes on motor vehicles as of the start
of 2009.

The year-on-year rate of change of the HICP is likely to maintain a downward trend up to mid-2009,
reaching very low levels. From then onwards a reversal of such trend is foreseen. This trend reflects
the impact of the assumptions for commodity price developments in international markets, and is
chiefly associated with the expected developments in energy and processed food prices.'” In the sec-
ond half of 2009, the year-on-year growth rate of change of energy prices is expected to increase and
the HICP will likely accelerate, reflecting the upward trend in oil prices included in the assumptions
underlying the current projection.

In 2010, the inflation rate is expected to remain at relatively low levels, but higher than in 2009. Even
though the assumptions regarding oil price developments may imply that the change in the HICP en-
ergy component prices points to an upward trend, the deceleration in import prices of non-energy
goods and the further moderation in unit labour cost developments are expected to act as dampening
factors of consumer price increases.

As regards domestic inflation driving forces, it should be highlighted that in a small open economy inte-
grated within a monetary union, as is the Portuguese economy, labour market plays a key role in the

Chart 5.4 Chart 5.5
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(12) Inflation developments in 2009 will also be marked by a temporary effect in June. In this month, the year-on-year rate of change of unprocessed food prices
is projected to fall rather sharply, as its abnormally high growth in June 2008 was largely due to disturbances in the road distribution circuit of such goods.
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adjustment to shocks. Against a background of a sharp slowdown in domestic and external demand,
the current projection points to a significant deceleration of nominal wages in 2009, reflecting lower
wage growth in the private sector, amid continued high levels of the unemployment rate. These devel-
opments are in contrast to those of wages in the public sector, since, according to available informa-
tion, the update of the civil servants wage scale schedule is expected to exceed that adopted in 2008.
In this context, reference should be made to uncertainty as to the slowdown in private sector wages in-
creases, namely as a reflection of the indirect impact stemming from the update of both public sector
wages and the minimum wage, or other institutional and structural factors, which may jeopardise this
adjustment and translate into rising unemployment.

6. CURRENT AND CAPITAL ACCOUNT

The projection for the net external borrowing requirements of the Portuguese economy in 2009-2010
maintains the trend observed since 2006 (Chart 6.1). After an increase from 2003 to 2006, the current
and capital account deficit hovered around 8.5 per cent of GDP, which remains unchanged in the cur-
rent projection. According to available information, this relative stabilisation includes a rise in the in-
come account deficit, associated with the continued deterioration of the international investment
position of the Portuguese economy, a relative stabilisation in the trade balance in goods and services
and a widening in the capital account surplus.

Net external borrowing requirements of the economy increased from 8.2 per cent in 2007 to 9.0 per
cent of nominal GDP in 2008. This deterioration reflects the fall in the domestic saving rate, the mainte-
nance of the investment rate of the economy at a level relatively close to that recorded in 2007 and the
widening of the capital account surplus (Chart 6.2). Net external borrowing requirements are projected
to stand at 7.9 and 9.4 per cent of GDP in 2009 and 2010, respectively. The fall expected for 2009 re-
flects the narrowing of the trade account of goods and services deficit, in a context where the other
items are projected to remain fairly stable as a percentage of GDP. In 2010 the deterioration of the in-
come account and of trade account of goods and services is a key factor underlying the rise in the
current and capital account deficits.

Chart 6.1 Chart 6.2
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Following the deterioration estimated for 2008, the trade account of goods and services deficit as a
percentage of GDP is expected to fall to 7.0 per centin 2009, subsequently increasing to 7.5 per centin
2010. Such developments are partly conditional on the terms of trade developments, which incorpo-
rate the impact of the oil price fluctuation over the projection horizon. The average price of this com-
modity is expected to fall sharply in international markets in 2009, in the context of a decline in
economic growth and world demand prospects, and to recover somewhat subsequently. The energy
account deficit is expected to decrease from 4.4 per cent of GDP in 2008 to 3.2 per cent in 2009 and to
rise to 3.7 per cent in 2010. Excluding energy, the trade account of goods and services deficit is pro-
jected to stabilise in 2009 to 2010, at a level close to that estimated for 2008 (3.6 per cent of GDP)
(Chart 6.3). Terms of trade excluding energy goods will likely remain stable, thus discontinuing the up-
ward trend associated with the impact of the integration into international trade of countries with low
unit production costs.

According to the current projection, the income account deficit is forecast to stand in 2009 at a level
close to that observed in 2008 (4.7 per cent of GDP), and to increase to 5.3 per centin 2010. The rela-
tive stabilisation of the income account in 2009, despite the deteriorating trend of the international in-
vestment position of the Portuguese economy, reflects the favourable impact of the assumed decline
in short-term interest rates, in the context of the relative stabilisation of the long-term interest rates
(see “Section 2 Assumptions underlying the projection exercise”). In 2010, the small but gradual rise in

interest rates assumed in the projection will imply that the income account deficit may resume the pre-
vious upward trend, in the context of the further deterioration projected for the international investment
position.

As for the combined current transfers and capital accounts, a surplus of around 3.7 per cent of GDP is
assumed for 2009 and 2010, similar to that estimated for 2008.

Chart 6.3
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7. UNCERTAINTY AND RISK ANALYSIS

The projections in this article are conditional on the range of assumptions presented in “Section 2
Assumptions underlying the projection exercise”. In the present international economic context,

marked by the financial crisis, stress should be laid on the assumptions related to the international
framework developments. The non-materialisation of these assumptions, as well as the possible oc-
currence of other idiosyncratic factors with a direct impact on the macroeconomic scenario, leads to
the identification of major risk and uncertainty factors that play a key role in the present context. This
section presents a quantified assessment of risks for 2009 and 2010 as regards growth of GDP and its
components, as well as the inflation rate.”

7.1. Risk and uncertainty factors

The main risk factor for the Portuguese economy in the current projection is associated with the dura-
tion, magnitude and implications of the ongoing financial crisis and its interaction with the economic ac-
tivity level in Portugal and worldwide. There is therefore a clear possibility that the ongoing financial
crisis may be more protracted and deeper than assumed in the external framework of these projec-
tions, implying greater impact on world economic activity, both on advanced economies and emerging
market economies. Moreover, it is worth mentioning that the persistence of the macroeconomic imbal-
ances worldwide, whose disorderly unwinding cannot be excluded in the present international context.

A world recession would certainly have strong spillover effects on the external framework of the Portu-
guese economy. In this context, the identified risk factor would imply lower growth of external demand
for Portuguese goods and services, and specially on the euro area, the United Kingdom and the United
States economies, as well as on some emerging market economies, where demand for Portuguese
exports has grown rather sharply in the recent past.

Similarly to 2008, the possibility of lower growth of the world economy, marked by the more pro-
nounced and protracted slowdown in advanced economies and emerging market economies than en-
visaged in the current projection, will continue to affect demand for commodities, in particular oil,
pushing their prices significantly downwards, in a context where supply of these commodities remains
relatively stable (see “Section 2 Assumptions underlying the projection exercise”).

As regards wholesale market financing conditions, the projections assume a gradual normalisation of
the situation over the projection horizon. However, the possibility that the financial crisis might last lon-
ger than envisaged in the international framework of these projections would translate into a postpone-
ment of the reduction in credit risk premia, implying the maintenance of the interbank money market
interest rates at a higher level than those considered.

In addition, the significant and encompassing changes in interbank money market conditions, in public
and private debt markets and in the stock markets have constrained the financing capacity of Portu-
guese banks in wholesale markets at the international level. Such a situation has been reflected in a
tightening of credit standards reported by banks participating in the Bank Lending Survey and will nec-
essarily imply a slowdown in credit over the horizon, with an impact on credit conditions for households
and companies and on their expenditure decisions. In this context, a deterioration of the financial crisis
would tend to imply the maintenance of tighter financing conditions, due either to the adoption of tighter

(13) The methodology followed in this analysis was published in Novo, A. and Pinheiro, M., “Uncertainty and Risk Analysis of Macroeconomic Forecasts”, Banco
de Portugal, Working Paper 19-2003.
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criteria for new loans, or to the widening of the differentials between bank interest rates and money
market interest rates. Moreover, the longer persistence of the financial crisis and its interaction with
economic activity worldwide would tend to determine a further deterioration of the agents’ expectations
as regards to the future developments of their income and wealth. In a framework dominated by uncer-
tainty, this would tend to induce a postponement of investment and consumption decisions and, as a
result, longer accumulation of savings, either due to difficulties in obtaining bank financing or for
precautionary reasons.

The degree of uncertainty surrounding these projections continues to be particularly high, namely as
regards the magnitude and persistence of the slowdown in the global economy, the new level around
which international financial markets will stabilise, as well as the impact of government measures.

7.2. Quantification of risk factors

The risk factors identified above allow for the possibility of setting a subjective probability for the
non-materialisation of the technical assumptions and the potential occurrence of a specific impact that
may affect the aggregates included in the projection (Table 7.2.1.). With regard to risks stemming from
the international framework of the Portuguese economy, the following has been considered: a 55 per
cent probability that in 2009 and 2010 growth of external demand for Portuguese goods and services
may stand below the level envisaged in the current projection, corresponding to a stronger impact of
the financial crisis on world economic activity in 2009 and to the persistence of this situation into 2010;
a probability of around 55 per cent thatin 2009 and 2010 the oil prices may drop below the level consid-
ered in these projections; and a probability of 55 per cent that in 2009 the short-term interest rate may
stand above the projected level.

The risks due to possible financing difficulties of Portuguese banks in wholesale markets, namely in
terms of interest rates cost, warrant the introduction of specific risk factors in consumption and invest-
ment. Hence, a probability of 55 per cent was considered that in 2009 and 2010 the growth rates of pri-
vate consumption and investment may fall short of the projections.

Table 7.2.2 and Charts 7.2.1 and 7.2.2 display the main impact of the above risks on the projected vari-
ables, namely GDP, its components and the inflation rate. As regards projections for economic activity,
the quantified risk analysis identifies a clearly downward risk, i.e. a probability of around 59 per cent
that in 2009 and 2010 GDP growth may come out to be below the current projection, reflecting the im-
pact of such risks on the overall demand components.

Turning to the inflation rate, risks are slightly on the downside, reflecting the possibility of oil prices
standing below the level assumed in the projection, in the context of a more pronounced and pro-
tracted slowdown of overall economic activity.
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Table 7.2.1

SUBJECTIVE PROBABILITIES OF
RISK FACTORS

Per cent
2009 2010

Conditioning variables

Oil prices 55 55

External demand 55 55

Interest Rate 45 50
Endogenous variables

Private consumption 55 55

Investment 55 55

Table 7.2.2

PROBABILITY OF AN OUTTURN BELOW THE

CENTRAL PROJECTION
Per cent
Weights
2009 2010
(%) 2008
Gross domestic product 100 59 59
Private consumption 66 60 60
GFCF 22 59 61
Exports 33 54 54
Imports 42 59 60
HICP 52 53

Source: Banco de Portugal.
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8. CONCLUSION

A small economy fully integrated in economic and financial terms, as Portugal, is necessarily affected
by the interaction between the ongoing international financial crisis and the world economy slowdown.
This framework spills over into the Portuguese economy via multiple channels and in different ways, in-
cluding the decline in external demand addressed to companies operating in Portugal, the deteriora-
tion of agents’ economic growth expectations, or the high uncertainty surrounding the future
development of the economic and financial situation. Notwithstanding the money market interest rates
to levels below the ones recorded in 2008, the increased tightening of bank financing conditions in in-
ternational financial markets relative to the situation prevailing in the period prior to the outbreak of the
financial turmoil and the deterioration of the household and corporate balance sheet imply some tight-
ening of bank credit standards. Therefore, the solvency conditions arising from the intertemporal bud-
get constraints of households and firms will tend to become more binding, due to the high
indebtedness of the non-financial private sector. In this unfavourable external environment, and in
spite of the assumed gradual easing of disturbances in international financial markets, the current pro-
jection points to a contraction in economic activity in 2009, followed by a moderate recovery in 2010. A
strong slowdown in private consumption and a contraction in investment are anticipated over the
projection horizon, along with a strong slowdown in exports.

In terms of inflation, the projection points to a significant deceleration in consumer prices, largely deter-
mined by the fall in commodity prices, which chiefly reflects expectations of a sharp decline in the world
demand. Thus, after the strong rise in oil and food commodity prices from mid-2007 to mid-2008, the
sharp fall in global economic growth prospects may have induced a downward correction of these
prices, implying a revision of inflation prospects worldwide and also in Portugal. Hence, the inflation
rate is projected to stand at a low level in 2009, but to recover to levels consistent with the price stability
definition in 2010.

The deepening of the financial crisis and the declining inflation expectations, together with the deceler-
ating world economic activity, determined a more accommodative monetary policy stance. In addition,
a number of measures have been announced intending to reinforcing confidence and re-establishing
the regular functioning of financial markets. In turn, several fiscal policy initiatives have been under-
taken aiming at the stabilisation of economic activity. As regards specifically fiscal policy measures in
Portugal, the current projection includes only the measures approved in legal terms or specified with
sufficient detail as at the cut-off date of data in this article. The same criterion is applied to the mea-
sures included in the State Budget for 2009 and to subsequent measures, namely those approved at
the Council of Ministers of 13 December 2008.

The degree of uncertainty and risk underlying these projections is rather high. The international con-
text, marked by the financial market turmoil, whose interaction with economic activity may determine a
lower world growth than herein envisaged, implies downward risks on economic activity in Portugal.
Moreover, the maintenance of a high degree of uncertainty surrounding the magnitude and persis-
tence of the present financial crisis situation, namely the impact of the measures taken by the authori-
ties, will tend to induce a postponement of agents’ expenditure decisions, also implying downward
risks on economic activity.

The current projections are marked by the ongoing international economic and financial situation.
However, amid gradual but belated adjustments of the institutional framework, the Portuguese econ-
omy continues to be characterised by a range of structural fragilities, which have translated into weak
factor productivity growth over the years. Therefore, it is important that the economic agents assimilate
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the advantages of pursuing a macroeconomic stability-oriented fiscal framework in the medium and
long term and, on the other hand, maintain the restructuring dynamics of the Portuguese economy,
with a view to directing the production of goods and services to higher value added segments and mar-
kets with stronger growth prospects in the medium term. This dynamics is crucial to create conditions
that ensure the re-establishment of a sustained growth of the Portuguese economy, following the
current slowdown period.

Finally, the low growth of economic activity in Portugal in the recent years has shown not only weak
productivity dynamics, but also a low growth of employment and capital stock, which cannot be as-
sessed from a merely cyclical perspective. Against this background, the implementation of reforms
leading to higher efficiency in the allocation of resources is crucial for promoting a sustained increase
in productivity and employment levels, as well as creating conditions conducive to investment and
innovation.

The cut-off date for data in this article is mid-December 2008. The assumptions on interest rates, for-
eign exchange rates and oil prices are dated 11 December 2008.
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THE GAINS OF UNEMPLOYMENT INSURANCE TO JOB
MATCH QUALITY IN THE PORTUGUESE LABOR MARKET*

Mario Centeno**

Alvaro A. Novo**

1. INTRODUCTION

The job search effort of the unemployed is one of the most important investments in the labor market.
The efficiency of this activity is crucial to the success of the unemployed, not only in terms of the likeli-
hood of returning to work, but also in terms of wage progression. As in all investments, there are costs
involved. The more important of these costs in job search are (i) the opportunity cost in terms of fore-
gone wages and (ii) the out-of-pocket expenses while unemployed. The unemployment insurance sys-
tem was designed to smooth transitions between employment and unemployment, and back to
employment; it partially supports the unemployed’s consumption and welfare. It is a crucial component
of the social safety net of a modern economy.

In this paper, we investigate the ability of the unemployment insurance (Ul) system to allow the unem-
ployed to search not only for a job, but for the right job. If the unemployed are given enough time to
search, they may end up with a better search outcome: a higher paying job and/or a job that lasts lon-
ger. Exploring two exceptionally rich identification strategies available in the Portuguese labor market,
we infer the causal effect of longer Ul entitlement periods on reemployment wages. The methodolo-
gies used provide a counterfactual estimate of the reemployment wages. In other words, we estimate
the wage gains relatively to the situation with shorter unemployment insurance coverage. The evi-
dence presented in this article is based on Social Security administrative records covering all subsi-
dized unemployment spells initiated between January 1998 and December 2002. The results are
mixed.

We find that, on average, the impact of longer subsidized unemployment spells on reemployment
wages is quite small. However, we conclude that workers with lower pre-unemployment wages gain
the most. Interestingly enough, they are also the ones that extend their unemployment spells the least.
When entitled to a longer benefit period, a worker in the first quartile of the pre-unemployment wage
distribution has an average relative wage gain larger than 3 per cent and a small increase in unemploy-
ment duration. However, a worker from the top quartile experience a large increase in unemployment
duration and suffers a relative wage penalty larger than 4 per cent. Also interestingly from a policy point
of view, we conclude that any relative wage gains occur early on in the unemployment spell. In other
words, waiting too long for a new employment carries a wage penalty, maybe due to labor market
stigma or decreasing labor market attachment of the worker. Females gained the most from the longer
entitlement periods, similarly to what has been found for other countries, namely Austria.

Our results show the important role of individuals’ liquidity constraints, measured by pre-unemploy-
ment wages, in shaping their reaction to extended Ul benefits. The impact on duration, together with
the fact that the more constrained gain the most in terms of reemployment wages, gives better pros-

* We thank Instituto de Informatica (Il) of the Portuguese Social Security for making the data available to us, in particular, Jodo Morgado for insightful
discussions. Opinions expressed herein do not necessarily reflect the views of the Banco de Portugal and II. Any errors are of our responsibility.

** Economics and Research Department, Banco de Portugal.
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pects to Ul policies targeting these individuals. These transitions out of unemployment are character-
ized by a positive reemployment wage elasticity to the duration of subsidized unemployment. The
pressure to accept low quality jobs is reduced through the liquidity effect, generating better matches.

2. THEORETICAL BACKGROUND AND PREVIOUS EVIDENCE

The main theoretical results that we draw upon can be derived from the standard nonstationary job
search model in Mortensen (1986). The simple result of observing longer unemployment spells as a
response to increased Ul benefits (usually interpreted as a distortionary substitution/moral hazard ef-
fect) does not preclude the existence of a liquidity effect for agents who face liquidity constraints. The
liquidity effect introduces heterogeneity in the Ul impact on unemployment duration for constrained
and unconstrained individuals. If the liquidity effect is important, it can mitigate the disincentive created
through the moral hazard effect, and the total effect of Ul becomes less distortionary than previously
thought (Chetty, 2008).

To add intuition to these outcomes, we first think of the workers’ liquidity constraints as in Mortensen
(1986). The liquidity constraint is introduced in the model with the assumption that the worker is able to
self-finance the job search costs only for a finite time. This implies that constrained workers find it more
difficult to smooth consumption over labor market states, and for them, Ul might create a liquidity effect
that occurs in addition to, and independently, of the usual moral hazard effect. When a constrained
worker relies on Ul benefits to maintain consumption, increases in the duration or financial coverage of
the Ul benefit would reduce the pressure to find a job. On the other hand, if the worker is uncon-
strained, the liquidity effect channel is less relevant, since Ul benefits would be a small portion of life-
time wealth. Thus, the liquidity effect would predict a larger increase in unemployment duration for
constrained individuals.

This extra time to search for a new job can also have a positive impact on post-unemployment out-
comes, improving job match quality . The impact of the Ul system on productivity and job mismatch
has been examined in several theoretical papers. Marimon and Zilibotti (1999) present a model of the
role of Ul on mismatch and unemployment and show the positive impact of the Ul system on the reduc-
tion of job mismatch. In a related paper, Acemoglu and Shimer (2000) analyze the productivity gains
from more generous Ul systems. Considering risk-averse workers, they show that Ul increases labor
productivity by encouraging both workers to seek higher productivity jobs and firms to create such
jobs. In their setting, the Ul is more than a search subsidy, and affects the type of jobs that workers look
for and accept.

The impact of Ul on match quality remains, nonetheless, an empirical issue. There are only a limited
number of studies addressing the impact of Ul on post-unemployment outcomes, and they have con-
centrated almost exclusively on the wage dimension of job match quality (see Addison and Blackburn,
2000). Belzil (2001) looks at job duration by exploring a reduction in the initial entitlement period rule in
Canada to study the impact of Ul duration on subsequent job duration for young individuals, and re-
ports a weak but positive impact. More recently, Centeno (2004), Centeno and Novo (2006) and Mc-
Call and Chi (2008) look at the US system, using Ul variation across states, and find evidence that a
more generous Ul increases the tenure of reemployment and that this impact is stronger at longer
tenures.

Recently, a number of papers considered the impact of Ul on post-unemployment outcomes using ad-
ministrative data for European countries. Lalive (2008) and Lalive (2007) use Austrian data from an ex-
tension of Ul benefits and report a significant impact on unemployment duration but no impact on
wages. Lalive reports that an extension of 170 weeks of Ul benefits increases quite significantly unem-
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ployment duration for women, and has only a small impact for men. With respect to the change in earn-
ings in the post-unemployment job compared to the pre-unemployment job, the impact was null for
men, whereas for women there is a statistically non-signifficant gain of 1 per cent. Similar results are
obtained in the studies by Fitzenberger and Wilke (2007) for Germany and in van Ours and Vodopivec
(2008) for Slovenia. In particular, van Ours and Vodopivec (2008) analyse the impact of a reduction in
the entitlement period. They report for men a small and insignificant decline in wages and for women, a
positive and insignificant increase. Card, Chetty and Webber (2007) also uses data from Austria and
finds some impact of severance payments on reemployment job tenure, but no impact on wages.

3. DATA

Our study uses administrative data collected by Instituto de Informatica of the Portuguese Social Se-
curity bureau. The dataset registered all subsidized unemployment spells initiated between January
1998 and the end of 2002. The data include all relevant information in terms of subsidized unemploy-
ment duration, pre-unemployment wage and date and wage of the first job after the subsidized unem-
ployment spell. The data also include information on the individual's age at the beginning of the
unemployment spell, the gender, regional (22 districts) location and the starting month of
unemployment.

We are able to follow individuals until their benefits expired or they found a job. Thus, we consider com-
plete spells of subsidized unemployment, which correspond to a single-cycle/flow sampling scheme as
defined in Lancaster (1992).

4. A REGRESSION DISCONTINUITY APPROACH

Our exercise takes advantage of the rules of the Portuguese Ul system to identify the causal effect of
longer Ul entitlement periods on job search duration and reemployment match quality. After July 1999,
for individuals younger than 45 years at the moment of entering unemployment, the entitlement period
is fully determined by their age. Thus, the law generates two sharp discontinuities in the entitlement
period at ages 30 and 40 (Table 1).

In this setting, it is extremely appealing to use the regression discontinuity design. This method is
rather intuitive. In the present context, it compares the behavior (unemployment duration and
reemployment wages) of the unemployed aged 29(39) to that of those aged 30(40); arguably, these in-
dividuals share (on average) rather similar characteristics, except for the entitlement period: 12(18)
months for the 29(39) years old and 18(24) months for the 30(40) years old. Thus, any differences in
the outcome variables between individuals that differ by one year of age is attributed, with a causal in-
terpretation, to the only difference between them, namely the entitlement periods.

Table 1

AGE AND ENTITLEMENT PERIODS (IN MONTHS)

Age @ [15, 29] [30, 39] [40, 44] [45, 64]
Entitlement period 12 18 24 30 (+8) ®

Notes: The information refers to the Ul law in place between July, 1999 and December, 2006. (a) The entitlement period is determined by the age of the unemployed at the moment of un-
employment. (b) For each 5 years of social security contributions, the Ul benefits are prolonged 2 months up to 8 months.
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Chart 1

SUBSIDIZED UNEMPLOYMENT DURATION AND REEMPLOYMENT WAGE CHANGE
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Source:|l MTSS' data - authors calculations.
Note: Average subsidized unemployment spells by age (left panel) and log difference between pre-unemployment and reemployment wages (right panel). Individuals aged 30-39 have
an entitiement period 6 months longer than the youngest cohort and 6 months shorter than the oldest cohort, 40-44. See Table 1 for exact entitlement periods.

Chart 1 summarizes the essence of the identification strategy followed in this paper. On the left-hand
side panel, which plots average subsidized unemployment duration (in days) by age, there are two
clear discontinuity points at ages 30 and 40. These coincide with the 6 months discontinuities intro-
duced by the legislator in the age-based Ul entitlement periods: from 12 to 18 months at age 30 and 18
to 24 months for older individuals. To these increases in the Ul entitlement period, individuals respond
unequivocally by extending their subsidized unemployment spells; there are significant discontinuities
at ages 30 and 40, which suggests that adding a sizeable 6 months to potential benefits results in lon-
ger average subsidized unemployment duration.”

The right-hand side of Chart 1 presents evidence of the impact of longer Ul entitlement periods on
post-unemployment job match quality, indexed by the log difference between pre-unemployment and
reemployment wages. Overall, this chart suggests a much smaller impact than for the case of duration.
Indeed, superimposed regression lines at the discontinuity points suggest a tiny negative impact at the
first discontinuity (29/30 years), and a small impact for older individuals (39/40 years). In the following
section, these results will be further exploited in an appropriate econometric setting.

4.1. Econometric results

The regression discontinuity design can be formalized by specifying the following model:
yi=o+1tD; +&a)+eg; (1)

where y ; is the outcome variable for individuali, and the effect of the forcing variable a (age in our case
determines (forces) the length of the benefits) on the dependent variable is captured by the function
E_,() typically a polynomial. D is a dichotomous treatment variable, assuming value 1 if the individual
i belongs to the group with longer entitlement period. In particular,

(1) Using survey data, Addison and Portugal (2007) study the impact of the Portuguese Ul rules on transitions out of unemployment into employment. They use
survey data from the Inquérito ao Emprego for a different time period (more precisely 1992-97). They do not study the impact on reemployment wages, nor
any other post-unemployment outcome.

46 Banco de Portugal | Economic Bulletin



Articles | Winter 2008

1, if 30 <a <39 1, if 40 <a <44
D; = . or D, = )
0, if 26 <a<29 0, if 30 <a <39,

depending on the discontinuity threshold that is under analysis. The impact of participation in the treat-
ment is given directly by the estimate of the parameter t at the point where the treatment variable
switches from 0 to 1. Hann, Todd and van der Klaauw (2001) and Imbens and Lemieux (2008) discuss
at length this method.

Table 2 summarizes the regression discontinuity design estimates for the two discontinuity points,
based on the sampling period after July, 1999 covering 18,457 unemployment spells for individuals
aged 25 to 44 that ended up in reemployment.

Confirming the visual inspections of the previous section, the results in Table 2 show a sizeable impact
on duration. Indeed, the estimates point to an average increase on subsidized unemployment duration
of 43.5 days for individuals aged 30 and 36.1 days for older individuals.

The increase in the entitlement period and the additional duration of subsidized unemployment did not
bring about, on average, higher reemployment wages. On the contrary, the impact is minus 1 percent
at both discontinuity points.

Note that the addition of control variables does not have any significant impact on the estimates, as itis
expected in these settings (Imbens and Lemieux , 2008). Therefore, for reasons of statistical efficiency
(Lee, 2008), we will use the specification with control variables in the following analysis.?

Table 2

IMPACT ON THE DURATION OF SUBSIDIZED UNEMPLOYMENT (IN DAYS) AND ON REEMPLOYMENT

WAGES (RATE OF CHANGE)

Discontinuity: 30 years Discontinuity: 40 years
Pre-unemployment wages Pre-unemployment wages
Below median Above median Below median Above median
(1) (2 (3) (4)
Subsidized unemployment duration 44.8 43.5 44.4 36.1
(5.82) (5.59) (8.46) (8.10)
0.000 0.000 0.000 0.000
Reemployment wage gains -0.009 -0.010 -0.015 -0.012
(0.013) (0.012) (0.015) (0.015)
0.480 0.416 0.343 0.429
Number of observations 15,497 15,497 11,891 11,891
Polynomial order 1 1 1 1
Bandwidth © © © ©
Control variables No Yes No Yes

Source: |l MTSS'’ data - authors’ calculations.

Notes: Includes all Ul claims from July, 1999 to December, 2002. Authors’ computations. The point estimates are based on local linear regression with rectangular kernel. The impact is
expressed in days for duration and log points difference for reemployment wages. Standard errors in parentheses, and below the p-values. The bandwidth “«” weights equally all obser-
vations; for example, at the 30-years discontinuity threshold, point estimates to the left are based on 5 age-points (25 to 29) and to the right on 10 age-points (30 to 39). The control vari-
ables included are: women, district, unemployment month, reemployment month, and unemployment year. For the regression of subsidized unemployment duration, pre-unemployment
wages are also included in the set of control variables.

(2) The set of control variables included are listed in the notes to Table tab:all. We experimented with other bandwidths, but the results resemble those reported
in the Table 2.
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Liquidity effect: The impact on unemployment duration

The above analysis collapses the impact into a simple average, but the identification of the liquidity ef-
fect rests on individual differences in the degrees of liquidity constraints. This is particularly important
in the analysis of Ul regimes in which the extension of benefits accrues only after a long period of un-
employment. In such cases, it is expected that the nonstationarity of the job search environment will af-
fect one group of workers more than another.

To identify the liquidity effect, the first task is to identify individual differences in the degrees of liquidity
constraints. However, the ‘constrained’ status is a latent variable. As such, it is not feasible to classify
individuals, directly from the data, into distinct groups of liquidity constraints. The approach followed to
identify these groups is to use the 12-month average of pre-unemployment wages as an index for the
distribution of liquidity constraints.

The use of wages as an index is justified by the work of Ziliak (2003), who shows that wages are the
leading factor driving differences between poor and rich households in terms of net worth to permanent
income ratio. Furthermore, he shows also that many low-lifetime-income households accumulate little
wealth relative to their incomes. Similar indications for the Portuguese economy are reported in
Centeno and Novo (2007).

Thus, to better understand the behavior of workers at each extreme of the income distribution, and at
different degrees of liquidity constraints, we split the sample into 4 subsamples, each corresponding to
an income quartile of the pre-unemployment income. Additionally, we consider only individuals with
pre-unemployment income ranging between 1.5 and 4.5 minimum wages. In the Portuguese Ul sys-
tem, these individuals share the same gross replacement rate, 65 percent, thatis, Ul represents 65 per
cent of the before taxes pre-unemployment wages. This option reduces the scope for different labor
supply disincentives (Fitzenberger and Wilke, 2007).

The results support the existence of a Ul liquidity effect (Table 3). Except for the unemployed in the first
quartile, the response of the remaining individuals by degree of liquidity constraint is as expected:
smaller increases in unemployment spells for individuals with lower liquidity constraints. This pattern is
common to both age-discontinuities, and compatible with the liquidity effect reported above, but high-
lights the existence of other mechanisms that condition the response of individuals at each extreme of
the wage distribution. The behavior of the more constrained is explained by the nonstationarity charac-
teristics of the labor market faced by these individuals, a fact that may hinder their capability to respond
to the increased entitlement periods of the Ul system (Cahuc and Zylberberg, 2006). A possible expla-
nation for this result rests on the heterogeneity of the arrival rate of job offers. The importance of the ar-
rival rate of job offers in shaping unemployment duration has been well documented in the literature
(Eckstein and van den Berg, 2007). Based on European Panel Household Survey data, in Portugal
and France, low-educated workers receive only half of the number of job offers received by workers
with college degrees (Addison, Centeno and Portugal, 2009). Such differences in the arrival rate might
lead low-wage workers to accept earlier job offers or else face a very high risk of remaining
unemployed after Ul expires, contributing to explain their smaller reaction to the policy (dis)incentive.
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Table 3

IMPACT ON DURATION (IN DAYS) AND REEMPLOYMENT WAGES (RATE OF CHANGE) BY

PRE-UNEMPLOYMENT WAGE QUARTILES

Discontinuity: 30 years Discontinuity: 40 years
Pre-unemployment wages Pre-unemployment wages
1st 2nd 3rd 4th 1st 2nd 3rd 4th
quartile quartile quartile  quartile quartile quartile quartile quartile
(1) (2) (3) 4) (5) (6) (Y] (®)
Subsidized unemployment duration 39.7 58.5 53.0 51.4 34.2 64.1 55.0 20.5
(12.7) (13.2) (12.4) (13.3) (19.0) (18.8) (20.1) (18.7)
0.002 0.000 0.000 0.000 0.072 0.001 0.006 0.273
Reemployment wage gains 0.034 0.027 -0.043 -0.065 0.078 -0.036 -0.019 -0.039
(0.021) (0.025)  (0.028) (0.037) (0.025) (0.028) (0.036) (0.043)
0.110 0.273 0.122 0.081 0.002 0.193 0.588 0.374
Number of observations 2945 2982 2985 2911 2189 2284 2211 2349
Polynomial order 1 1 1 1 1 1 1 1
Bandwidth © o © © 0 0 0 0
Control variables Yes Yes Yes Yes Yes Yes Yes Yes

Source: |l MTSS’ data - authors’ calculations.
Notes: These estimates are based on individuals with gross replacement rates in the 63 to 67 percent range. Standard errors in parentheses and below the p-values. See notes to Table 2

for additional details.

Impact on reemployment wages

A differentiated impact is also observed for reemployment wages; gains are concentrated at the low
end of the income distribution, while losses appear to be the rule at the high end. At the 30-year-old
threshold, relatively to the counterfactual (29-year-old), the sign on log variation at the quartiles below
the median is positive (3.4 and 2.7 percent), while the impact on the top two quartiles is negative
(reaching -6.5 percent for the 4th quartile) with statistical p-values sufficiently close or below 0.10.
Older individuals in the first quartile experience a positive and sizeable impact (7.8 percent); at the
other quartiles the impact on reemployment wages is negative, reaching -3.9 percent.3

5. ADIFFERENCE-IN-DIFFERENCES APPROACH

The reform of the Ul system in July 1999 provides an alternative source of identification of the impact of
Ul on post-unemployment outcomes that is explored in this section. The reform changed the entitle-
ment period for some age groups in the population. Before the reform, the Portuguese legislation di-
vided workers younger than 45 years old into 5 age-groups with different entitlement periods. The
reform made this period larger for 3 out of the 5 groups, leaving the remaining two groups unchanged
(Table 4). Thus, the legislation created a quasi-experimental setting, that is, it created a situation
where there are individuals receiving a “treatment” and individuals receiving a “placebo”. The first

(3) Notice that the GRR restriction, i.e. wages in the 1.5 to 4.5 minimum wages range, applies only to pre-unemployment wages. In the post-unemployment
period, we require only individuals to have a full-time job, meaning that the lower bound of reemployment wages is equal to the minimum wage. Therefore,
reemployment wages are not bounded from below, resulting in possible negative wage changes.
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group is classified as the treatment group — the group that benefitted from the extension of the entitle-
ment period —, and the second group is designated as control group — the one that kept the same
entitlement period.

The characteristics of the reform result in two natural pairs of treatment and control groups, namely,
([15, 24] vs. [25, 29]) and ([30, 34] vs. [35, 39]). For comparability reasons, we chose the latter. Thus,
our treatment group includes all individuals aged 30 to 34 and the control group all individuals aged 35
to 39.

In this application we are also able to use information from the periods before and after the reform. The
first period comprises all unemployment spells initiated before July, 1999, which were under the rules
prior to the Ul reform. The after-period comprises all unemployment spells initiated between July, 1999
and December, 2002. This possibility allows us to control for any differences that might exist between
the two groups, provided they were not affected by the treatment itself. Also, the existence of a control
group allows us to eliminate the impact of changes in economic conditions overtime, also provided
they affect in the same fashion the treatment and control individuals.

The availability of data for the pre- and post-legislative reform periods makes it possible to control for
macroeconomic developments that affected the behaviour of both groups over time. Therefore, the dif-
ference in the behavior of the control group from the pre- to the post-reform period is used to measure
what would be the performance of the treatment group, in the absence of legislative reform. Once the
macroeconomic factors and the differences in observable characteristics are controlled for, any other
behavioral difference is therefore attributed to the legislative reform.

In this section, we consider only spells terminated with reemployment, and we have a total of 9,675
subsidized unemployment spells. The treatment group is comprised of 4,901 observations, of which
2,232 are observed before July 1999. The control group has 2,725 observations in the before-period
and 2,049 in the after-period.

We use this setup to study the determination of post-unemployment wages. We do this by means of an
OLS regression model of reemployment wages that explicit controls for the impact of the reform.

log(W) =P, +PB,After + B, Treat +p ; After xTreat + X' 1, (2)

where After is an indicator variable for the post-July 1999 period, Treat indicates the age group af-
fected by the new legislation and the coefficient on the variable After x Treat captures the differ-

Table 4

AGE AND ENTITLEMENT PERIODS (IN MONTHS): BEFORE AND AFTER JULY, 1999

Before After
Age Entitlement period Age Entitlement period
[15, 24] 10 15, 29] 12
[25, 29] 12
[30, 34] 15 (35, 39] 18
[30, 39] 18
[40, 44] 21 [40, 44] 24

Source: Il MTSS' data - authors’ calculations.
Note: Information based on the Ul law in place between June, 1989 and June, 1999 in the “Before” column, and between July, 1999 and December, 2006 in the “After” column.

Banco de Portugal | Economic Bulletin



Articles | Winter 2008

ences-in-differences impact of the Ul extension. Additionally, the vector X includes the previous
average income, indicator variables for unemployment duration (piecewise function) and a dummy
variable that captures the event of benefits exhaustion. A gender variable and dummy variables for re-
gional labor markets, month of unemployment and of reemployment were also included.

The results are presented in Table 5. Three main conclusions are worth highlighting. First,
reemployment wages fall with unemployment duration. This means that the longer an individual re-
mains in unemployment the lower the reemployment wage. Second, individuals re-employed at the
benefit exhaustion date or after that moment get a significant wage penalty. This can be seen as evi-
dence that the reservation wage falls in a discrete way at the moment of Ul exhaustion, as predicted by
the job search theory. Finally, the coefficient of the variable is positive, meaning that on average work-
ers who benefited from the extension of the Ul entitlement period may have slightly higher
reemployment wages, relative to those who did not benefit from this extension.

To further analyze the decreasing pattern of reemployment wages we finally asked whether the wage
gain brought about by longer entitlements is also decreasing with the unemployment spell duration. In
order to do this we interact the variable with the unemployment duration variable. The results are pre-
sented in Chart 2, for the whole sample and for males and females separately. First, in all three cases
the relative wage gains from longer unemployment spells are decreasing in the duration of the spell.
Indeed, the gains are concentrated at the beginning of the spell. Second, the impact is much stronger
for females than for males, with gains accruing exclusively to females.

Table 5

AVERAGE TREATMENT IMPACT ON (LOG) REEMPLOYMENT WAGES: DIFFERENCE-IN-DIFFERENCES

Regression Coefficient Standard deviation p-value

Difference-in-differences

Intercept 3.042 0.10 0.000
After 0.003 0.01 0.840
Treat -0.011 0.01 0.400
After x Treat 0.028 0.02 0.120
Log(Pre-unemployment wages) 0.489 0.02 0.000
Days to reemployment:
[1, 60] 0.140 0.02 0.000
[61, 90] 0.128 0.03 0.000
[91, 120] 0.107 0.03 0.000
[121, 240] 0.086 0.03 0.000
[241, 360] 0.060 0.02 0.010
[361, 449] 0.010 0.03 0.690
At the end of the entitlement period -0.325 0.03 0.000
After the end of the entitiement period -0.290 0.02 0.000
Female 0.004 0.01 0.670

Other indicator variables

District Yes
Unemployment month Yes
Reemployment month Yes

Source: |l MTSS' data - authors’ calculations.

Note: Instituto de Informética’s dataset. Authors’ computations considering only individuals that claimed Ul between January, 1998 and June, 2003; the reemployment period may sur-
pass June, 2003, but occurs until December, 2004. The estimates are based on the difference-in-differences estimator. The impact on the reemployment wages is given by the coefficient
of the variable “After x Treat”, and itis expressed in log points. The variable “At the end of the entitlement period” identifies the observations in which the starting month of the job coincides
with the exhaustion date of unemployment insurance benefit. The variable “After the end of the entitiement period” identifies the observations in which the starting month of the job is after
the exhaustion date of unemployment insurance benefit.
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Chart 2

SUBSIDIZED UNEMPLOYMENT DURATION AND REEMPLOYMENT WAGES
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Source:ll MTSS' data - authors calculations.

Note: Difference-in-differences estimates: Impact on reemployment wages along the duration of the unemployment spell. From
left-to-right panels, percentage impact for the overall, males, and females samples. Dashed lines represent 95 percent confi-
dence intervals. The impact on wages is obtained by including in model (2) an interaction term between the indicator of the reform
(After x Treat ) and the duration of unemployment.

6. CONCLUSIONS

When considering the evidence favorable to the existence of a liquidity effect of Ul, we detect a positive
impact in post-unemployment job match quality for the more constrained individuals, those at the bot-
tom of the income distribution. The non-distortionary nature of the liquidity effect, which reduces the
pressure on low income workers to accept low productivity jobs and allows them to wait for a better
match, is associated with a greater (and positive) impact on reemployment wages.

Additional evidence shows that the positive impact of extending Ul was observed only at short unem-
ployment durations and benefited more groups with poorer labor market prospects. The results rein-
force the scope for a reform of the Ul system targeting low income individuals, those who benefit the
most from it, not only in terms of smoothing consumption, but also in terms of reemployment out-
comes. Very long entitlement periods have a limited scope in reaching the main goals of any Ul
system.
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UNEMPLOYMENT DURATION IN THE PORTUGUESE
LABOUR MARKET*

Pedro Portugal™*

”

“O saber sem inteireza é ua roda de vento

D. Francisco de Portugal, 1° Conde de Vimioso

1. INTRODUCTION

This article provides a short summary of the empirical literature relating to the effects on unemploy-
ment duration in Portugal stemming from the act of receiving unemployment benefit. In this reassess-
ment, there will be a systematic analysis of the individual records from the National Statistical Office
(INE) Employment Survey (Inquérito ao Emprego), using statistical techniques duration analysis .

There are many studies analysing the effect of unemployment benefits on the rate of transition to em-
ployment. Job search theory leads to clear theoretical predictions, and these are generally confirmed
by empirical studies. One of the expectations that has been confirmed by the data is that more gener-
ous unemployment benefit regimes lead to longer spells of unemployment. This hypothesis will be
analysed later, in accordance with various identification schemes.

One clear feature of the Portuguese labour market is the extremely high mean duration of unemploy-
ment. The low intensity of flows between states of employment and unemployment has led some au-
thors to name Portugal as an extreme case of “eurosclerosis”. It is possible, therefore, that labour
market stagnation has been a cause of legislation in favour of potentially very long periods for the pro-
vision of unemployment benefits. In this context, a very revealing picture can be gained from the char-
acterisation of the impact unemployment benefit system in the definition of the profile of
unemployment duration distribution.

2. JOB SEARCH

In the simplest formulation of job search theory, the optimal solution for the unemployed worker looking
for a job is the definition of a reserve salary, &, so that

e=b+ [ (w-g)dF (w)
pYs

where b is the value of the unemployment benefit net of the costs of looking for a job, p is the discount
rate, F(w)is the distribution of available wages and A represents the rate at which job offers arrive.

* l'would like to thank Nuno Alves, Anténio Antunes, Ana Cristina Leal, José Antonio Ferreira Machado, Carlos Robalo Marques, Pedro Martins and Paulo
Rodrigues for their comments and suggestions. This article comes in the wake of countless discussions with successive generations of students in Labour
Economics and Microeconometrics in the Economics Faculty of the Universidad Nova de Lisboa. The author also owes a great debt of gratitude to to
Lucena Vieira for her computer work, always impeccably carried out. The opinions expressed in the article are the responsibility of the author and do not
necessary coincide with those of the Banco de Portugal or the Eurosystem.

** Banco de Portugal, Economics and Research Department.

(1) This can also include the intensity of the job search.
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This equation provides an implicit (positive) relationship between the unemployment benefit and the
reservation wage and a (negative) relationship between the amount of the subsidy and the hazard
rate, defined as:

6 =1(1-F(¢))

or, expressed in terms of average unemployment duration:

S N
M1-F(8))

Basically, an increase in the unemployment benefit b raises the reservation wage ¢ (and/or reduces the
intensity of the job search). This translates into a reduction in the likelihood of a job offer being ac-
cepted, 1-F (&) leading to a fall in the hazard rate and therefore to an increase in the unemployment
duration.??

3. HOW MUCH DOES AN UNEMPLOYED PERSON RECEIVE? FOR HOW
LONG?

Unemployment insurance as a system to protect the unemployed was only introduced into Portugal in
1985, and even then somewhat in a muted way. It was only broadened significantly in 1989. The struc-
ture of the system is relatively simple. Unemployment benefits are only available after a minimum pe-
riod of contributions to social security (currently 450 days in the last 24 months). It is 65 per cent of the
value of remuneration prior to unemployment (known as the reference wage), unless this figure is less
than the Social Support Indexation (IAS) or more than three times the IAS. In the first case, the benefit
is made up to one IAS and in the second is brought down to three. The maximum duration for receiving
the benefit depends fundamentally on the age of the unemployed worker and, marginally, on the period
during which contributions were made. Duration varies between 270 and 1140 days. Once the allow-
able number of days has been reached, there is also, for those on very low salaries, an additional
period of half the maximum potential duration standard subsidy.

4. METHODOLOGY

Duration analysis is used to look into phenomena where the main interest resides in the counting of
time until a certain event takes place or, in more rigorous terms, up to terminal event. In other words,
duration analysis is the statistical modelling of the occurrence of transitions between different states.
Unemployment duration can thus be seen in terms of the transition between the state of unemploy-
ment and the state of employment. The empirical studies reviewed in this article are based fundamen-
tally on notions of duration analysis, described in brief in the following section.

4.1. The loxodrome of human life

Lets define T as a continuous non-negative random variable which represents the duration of a given
state (the duration of the unemployment spell). Let f (¢ ) be the corresponding probability density func-
tion and F(t ) the cumulative distribution function, which will be given by

(2) See Addison et al. (2009a), for an empirical analysis of this stylistic model, with international comparisons.
(3) See, however, Coelho (2003) for a revealing insight based on the stock-flow theory.
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F(t)=P(Tst)=_[;f(v)dv

The probability of an individual remaining in this state until tis therefore given by the survival function
S(t)=P(T)t)=1-F(t)
The fundamental concept in duration analysis is the hazard function, defined as

P(t<T<t+AtT >t
h(t)= lim ( + At )
At -0 At

measuring the instantaneous rate of exit (from unemployment) at moment ¢, given that the individual
survived in the state (remained unemployed) until t.* The cumulative hazard function, associated with
the hazard function, is defined as follows

t
A(t):joh(v)dv

This is used abo;g all in specification analysis. The temporal evolution of the hazard function is
t
characterised by —ar which defines the important notion of duration dependence.

Another interesting function in duration analysis is the residual duration

- tF(t)dt S+.[ooS(t)dt

e(s)=], S(s) s S(s)

which makes it possible to deduce the expression of mean duration as the integral of the survival func-
tion.

e(O):E(T):J:S(t)dt

However, in the empirical analysis of unemployment, duration cannot be measured in continuous time.
In the case of the INE Employment Survey, the information on unemployment is grouped in months.
For these data, it is convenient to bear in mind the discrete nature of the duration. Let time be divided
into K intervals [co ¢y ) , [c1.¢; ).[c,). The investigator observes the discrete time
Te {1k} where T =t represents an exit (fault) within the interval [cH'ct ) The discrete hazard
rate is given as

h(t)=P(T =t|T =>t), t=1,...,k-1,

The discrete survival function is defined as

S(t)=P(T >t) :f‘[

Jj=1
and the unconditional likelihood of fault is given by

f(t)=P(T =t)=h(t)S(t)

(4) According to Tiago de Oliveira, “the concept of hazard rate, seen from the point of view of life force (demography) was created in 1757 by Soares de Barros e
Vasconcelos. It is not a Portuguese expression. It was used in an article entitled “Loxodromia da Vida Humana”, Mem. Real Academia de Sciencias de
Lishoa, 12 série, 1, 1759. He uses the expression life force correctly. It should be noted that this is an important instrument in the statistics of extremes. The
concept was rediscovered later by Gompertz (1825) and Makeham (1860). In Probabilidades e Estatistica vol. 1, 1990, page 158.
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4.2. Incomplete durations

There are many times when the observations on the duration of a given episode are not exact. They
are frequently incomplete, either because it is only known that the duration goes beyond a given value
(in this case they are right censored), or because it is known that the exact count of the duration was
started after some time had elapsed (in this case they are left censored). It is also possible to have
these two cases simultaneously, giving rise to interval censored observations.

Let T~ be a random variable representing duration in the absence of any censoring and C the censor-
ing time. Observed duration will then be T =min(T ", C). In these circumstances it is convenient to in-
troduce the censor indicator for the individual i

s _|0 seT; >C;;
"1, seT/ <c,

The likelihood function for a pair sample (¢; 5 ; ) of size n, where the censoring time gives no informa-
tion as to the duration distribution parameters, can be simplified to:

L=[Tfct ) s )
i1

4.3. Semi-parametric estimation

The use of flexible specifications for the hazard functions through the segmentation of duration in an
adequate number of time intervals® provides a procedure that establishes a compromise solution be-
tween a strictly non-parametric approach, which frequently introduces an undesirable noise level in the
presentation of the empirical survival function, and a parametric approach, which contains the risk of
imposing too much structure on the empirical data. A specific hazard function associated with each
time interval can be specified. The piecewise constant hazard function solution was adopted because
of its convenience as a computation tool:

04 se0<t<cy,
0, se ¢, <t<cy,,
0 se ¢, <t<cgy,
h(t)y=] % 2 3
O se cy_q <t<o

where M is the number of intervals.

4.4. Regression analysis

In the regression analysis of duration, it is important to consider the effects of covariates x (where xis a
vector of explicative variables) in the behaviour of f (f| x ),h (t| x Yand S(¢| x ). In the formulation of the

(5) Inany case, see Addison and Portugal (1987) on the use of supermodels in the choice of duration distribution.
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proportional hazards model (Cox, 1972) it is taken that the regressors influence the hazard rate in a
proportional fashion.

h(t|x)=hg (t)exp(x'p)

where h (t)represents h(t)when x =0. Expressed in a different way, x has a linear effect on the log
of duration log [h(t )]. In this specification, therefore, the ratio between the hazard rates of the two
sub-populations remains constant over time (taking x constant over time).

A natural way of adapting the Cox model in discrete time is through derivation of the hazard function,
allowing for the grouping of continuous durations in time intervals (Prentice and Gloeckler, 1978). In
the case of the proportional effects model, the hazard function will be

h(t|x)=1-exp[-exp(A, +x'B)]

where 1., condenses the hazard cumulative function value in the interval ¢.°

4.5. Multiple destinations

Assuming now that R € {1m } represents the different possible destinations (for example, perma-
nent contract, fixed-term contract and self employment and that the investigator observes the discrete
timeT e {1k} where T =t represents an exit in the interval t. The specific hazard function associ-
ated with the destination r is given by

h, (t)=P(T =t,R=r|T =t)

the aggregate hazard function is

h(t):ih,(t):P(T:ﬂth)
=1

the corresponding survival function is
t
st)=11[1-n(]
Jj=1

and finally the probability function is
P(T=t)=h(t)S(t-1)

Again assuming a proportional hazards specification, the generalisation of this model to the consider-
ation of multiple destinations will have a formulation that can be derived from the multinomial extension
of a type 1 extreme value duration distribution (Fahrmeir, 1991):

exp(i; +x'B,) m
h, (tlx)=— t {1—exp|:—2exp(xtj+x'[3j)”
Zexp(x,j+x‘ﬁj) =

Jj=1

(6) Equivalently, this formulation could be obtained through the initial specification of the piecewise constant hazard function.
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4.6. Sampling plans: the bus paradox

The procedure for generating duration samples observed by the investigator has decisive conse-
quences on the way that the information is interpreted (for example, the notions of mean duration) and
therefore on the specification of the likelihood function. It is absolutely crucial in duration analysis to
characterise the sampling plan and assess the conditions for identification of parameters that are of in-
terest. When looking into the experience of the unemployed, it is important to separate out three situa-
tions: flow sampling; stock sampling; and sampling over a fixed interval.

4.6.1. Flow sampling

The first point to bear in mind is that this sampling is directly linked to the duration distribution of the
population. In this way, a random sample, tracking individuals from the start of the episode, will be rep-
resentative of the population. An example of the flow sampling is the information recorded (from the
first day) on the unemployment stay (registered unemployment) is the method used by the Instituto de
Emprego e Formagéo Profissional — IEFP. In the case of the flow sampling, the appropriate likelihood
function will be:

n
L=]]rce; ) s, )
i=1

4.6.2. Stock sampling

In the case of stock sampling — that is elapsed duration point in a state for individuals who are still in
that state — it is necessary to bear in mind, on the one hand, that all the durations are incomplete and,
on the other hand (and more importantly) that samples collected in accordance with this sampling plan
tend towards systematic over-representation of longer durations. This is known in the literature as
length-bias sampling. A good example of length-bias sampling is the so-called bus paradox (Feller,
1966). Let us assume that in a given city, the buses run exactly to timetable at 60-minute intervals. A
passenger who arrives at a bus stop at a random time will on average wait 30 minutes for a bus. Let us
now suppose that the buses arrive at random, in accordance with a Poisson distribution, with one bus
on average arriving every 60 minutes. The result, paradoxically, is that this same passenger will now
wait, on average, 60 minutes for the bus, double the initial situation. A clear case of stock sampling is
the information collected by the Employment Survey carried out by the National Statistical Office (INE).
Chart 1 illustrates the effect of the sampling plan of the Employment Survey, where the information col-
lected by the interviewer (the incomplete duration) is shown by the solid lines, in a situation where short
unemployment episodes tend to be under-represented.

In the case of stock sampling, the likelihood function is weighted by the probability of a given individual
being observed, which is proportionate to the mean duration of the unemployment. Assuming a con-
stant entry flow, the expression of the verisimilitude function will be:

7 S(t;)

t-11

=1 MW

where p is the mean duration of the population.
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Chart 1

DIAGRAM OF THE SAMPLING PLAN FROM THE EMPLOYMENT SURVEY CARRIED

OUT BY INE (STOCK SAMPLING)

Date of survey Time

4.6.3. Observation over a fixed interval

Even under stock sampling, the information on duration may be collected at two or more moments. In
the first, information is obtained on the elapsed duration and in subsequent periods, information is ob-
tained on whether a transition has occurred or not. When, for example, the information on unemploy-
ment duration is crossed with the employment status in two successive surveys of the INE
Employment Survey, the sampling procedure is characterised as an observation over a fixed interval.
In this case, it is possible to condition the probability of transition in the elapsed duration and obtain the
parameters of the duration distribution function by maximising the function:

L:ﬁnsi (1-7)" em quen=w

where h denotes the observation period.

4.7 Unobserved individual heterogeneity: the tortoise and the hare

The problem of unobserved heterogeneity in duration analysis can be seen, as in the discussion of
random effects models, as a problem of incomplete specification. The presence of unobserved individ-
ual heterogeneity may derive from errors of measurement relating to duration or regressors, the omis-
sion of relevant variables, inadequate formulation of a functional form or of the hazard function. In most
situations, unobserved individual heterogeneity causes inconsistency in the estimators.

In particular, it is known that it causes a systematic bias in estimation, favouring negative duration de-
pendence. The reason for this bias stems from the change in composition of this sample over time.
This happens because as time passes, the sample is increasingly made up of individuals who have un-
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observed attributes which hinder their transition to another state. Let us suppose that in a given sample
there are hares and tortoises. The econometrician does not differentiate one from another. Once the
race starts, the hares (with higher hazards) tend to complete the route more quickly, and this means
that as time passes the samples become more and more laden with tortoises (with lower hazards) and
this gives the illusion of negative duration dependence.

A direct way to formalise this problem is through the incorporation of a random term of disturbance
which represents a specific individual effect, with density of probability function g(v ). This being so,
the problem can be approached within the scope of mixturer of distributions. The unconditional
survival function is then

S(t)=E, [S(tIv)]=[g(v)S(t|v)av

Two alternative approaches have been proposed to incorporate unobserved individual heterogeneity
in duration models. In the case of the parametric function g (v ), itis explicit (assumed), making it possi-
ble to derive the unconditional survival function (parametric approach). The gamma distribution with
unit mean is frequently used because it allows (like the exponential family distributions) for a closed so-
lution to S(¢).” As an alternative, non-parametric approaches have been proposed. In these cases, the
probability density function of non-observed heterogeneity is approximated through the estimation of a
discrete empirical function with a pre-determined number (or not) of support points (Heckman and
Singer, 1984). In this last case, it will be possible to estimate the proportion of individuals associated
with each group (for example, the fraction of hares and tortoises).

4.8. Defective risk: the tortoise’s egg

The presence of long-term survivors, that is, individuals where the probability of transition to another
state is zero, makes it necessary to specify unemployment duration distribution as a degenerate distri-
bution. In epidemiology, situations of long-term survival can be generated by the presence of immune
or cured individuals. In the case of unemployment duration, it is assumed that a fraction of those unem-
ployed will never make the transition to employment. One way of incorporating the presence of
long-term survivors is to consider a probability p of the unemployed individual making the transition to
employment and a probability (1-p ) of remaining always out of work. The unconditional survival
function can then be expressed as:

S(t)=(1-p)+pS, (t) (1)

where S, (t)is the survival function conditioned to the possibility of transition to employment. An inter-
esting feature of this model lies precisely in the possibility of estimating the proportion of long-term sur-
vivors (1- p ). Since the structure of the survival function is specified as a mixed distribution model, the
unconditional hazard function is defined as
f(t
h(t)= pf(t)

= (2)
(1-p)+pS, (1)

Let us assume that the aim is to analyse the time it takes for tortoises to lay eggs using a sample of tor-
toises. Unfortunately, the sample includes male and female tortoises and the econometrician has no
way of differentiating between the two. The long-term survival model can estimate the proportion of
male tortoises and the distribution of time until the females lay eggs.

(7) See Addison and Portugal (1997) for a discussion on the choice of mixture distribution.
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5. WHAT IS THE MEAN DURATION OF UNEMPLOYMENT?

Standard statistical information on unemployment duration gives a very distorted picture of its distribu-
tion. On one side, there is the information collected by the INE, relating naturally to episodes of on-go-
ing unemployment and it therefore only records incomplete durations. On the other side, there is the
sampling plan of the Employment Survey, (stock sampling), corresponding to a classic example of a
snapshot, which means that the longer durations are over-represented relative to the complete num-
ber of unemployed. It is however possible, assuming a stationary flow of arrivals in unemployment, to
obtain estimates of average unemployment duration for the unemployed as a whole. 8 Using a strictly
parametric approach, the main difficulty resides in the choice of distribution function.®

Table 1 shows estimates of mean unemployment duration, corrected for length-bias. The figures are
based on exponential distribution and on two generalisations of this distribution: the Weibull and a mix-
ture of two exponential distributions. A useful term of reference is provided by the arithmetic average of
elapsed unemployment durations, corresponding to the estimator of average unemployment duration
for the unemployed as a whole, using the exponential distribution hypothesis. Two interesting conclu-
sions emerge from this picture: in the first place, a comparison between the estimates corresponding
to the exponential distribution (the conventional ones) and those supplied by the more general distribu-

tions makes it clear that the length-bias effect is very relevant;'

and in the second place, there is a very
significant recent rise in average unemployment duration among the unemployed as a whole, esti-

mated as 443.5 days with the Weibull distribution and 435.7 days using the binomial-exponential

distribution.
Table 1
ESTIMATES OF THE MEAN UNEMPLOYMENT DURATION, IN DAYS
Sample
1998 | From 1998 | to 2008 II 2008 1
Distribution function
Exponential (arithmetic average) 550.5 534.7 585.4
Weibull 351.7 404.0 4435
Binomial-exponential 358.1 4141 435.7

Source: Employment Survey.

6. WHO AMONG THE UNEMPLOYED HAVE MOST DIFFICULTY IN FINDING
AN ACCEPTABLE JOB?

Regression analysis allows us to accommodate the presence of observed heterogeneity among un-
employed, and identify the features that have the most decisive influence on the rate of transition to a
state other than unemployment. In the context of statistical analysis of duration, the simplest approxi-
mation will be the specification of a Cox model of proportionate effects (see Section 4.4). In Table 2, the

(8) InPortugal (1996), the Weibull distribution is used for this effect.) Using a strictly parametric approach, the main difficulty resides in the choice of distribution
function.

(9) See Machado and Portugal (2008) for a semi-parametric approach based on the statistical notion of copulas.

(10) Note that when using the exponential distribution hypothesis, the estimate of average duration of the stock of unemployed is, trivially, the double of the
arithmetic average (that is, 1101, 1069.4 and 1170.8 days).
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Table 2
Variable Estimate of the regression coefficient
Receiving unemployment benefit -0,550
(0,064)
Age group
25-29 -0,030
(0,075)
30-34 -0,190
(0,092)
35-39 -0,298
(0,112)
40-44 -0,143
(0,110)
45-49 -0,296
(0,125)
50-54 -0,377
(0,134)
55+ -0,738
(0,137)
Schooling (years) 0,015
(0,008)
Tenure -0,010
(0,004)
Number of jobs 0,021
(0,007)
Skilled worker -0,109
(0,074)
Married 0,244
(0,071)
Handicapped -0,665
(0,239)
First job -0,237
(0,085)
Collective dismissal -0,087
(0,084)
End of fixed-term contract 0,079
(0,060)
Unemployment rate -0,056
(0,026)
Regions
North -0,236
(0,080)
Centre 0,059
(0,098)
Lisbon -0,229
(0,078)
Algarve -0,256
(0,107)
Log-likelihood -4361,755

Source: Portugal and Addison 2008a.

results are shown of the estimation of the discrete version of the model of proportionate effects, using
the sampling plan hazard function, correcting the likelihood function piecewise-constant characterised
by the observation of a fixed interval (see Sections 4.3 and 4.6.3).

The results of this give us a first estimate of how the transition rate is affected by receipt of unemploy-
ment benefit. The unemployed who receive the benefit in quarter t make a transition int + 1 at a rate of
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~0-580 _ 1)jower than an unemployed person who does not receive any benefit."' An-

42.3 per cent (exp
other finding that stems from the estimate is that age is a powerful predictor of unemployment duration.
The hazard rate decreases visibly with age, possibly due to a fall in the rate of job offer arrival. Unem-
ployment duration is less for those who are married, educated and have had various jobs. In terms of
the causes underlying the job search, the end of a term contract is associated with shorter durations
and looking for the first job brings longer durations. The Algarve is the region with longest unemploy-

ment duration, as opposed to the centre which has the shortest.'?

7. WHAT ACTIONS GIVE A GREATER GUARANTEE OF SUCCESS IN THE
JOB SEARCH?

In order to be considered as unemployed, a person must search actively one effort to find a job in the
previous four weeks. This information makes it possible to characterise the choice of methods used in
the job search. As a complement to this, INE asks each worker what was the job finding method that
produced results. Table 3 summarises this information for the sample of unemployed workers. On av-
erage, the unemployed use around two methods in their job search.

The most popular methods are contact through a employment agency, use of friends and family con-
tacts, and direct contact with an employer. In contrast to the relative frequency of the methods used,
the method most frequently cited by unemployed people who have found a job is (disproportionately)
the use of friends and family contacts. A closer analysis leads to the conclusion that contacts through
the employment agency translate into low probability of finding a job. Moreover, jobs found through
such centres offer wages significantly below what is expected and are on the whole of short duration
(Portugal and Addison, 2002). Two points should in any case be borne in mind: one is that employment
agencies may attract unemployed people with unobserved characteristics, making placement in a job
more difficult and generating a negative selectivity situation; and the other is the very nature of the
vacancies on offer.

Table 3
EFFECTIVENESS OF THE JOB SEARCH
Method used Number of unemployed in t-1 Number of employed people in t
using the method per type of method

Direct contact with the employer 7138 505

Friends and family contacts 7921 1067

Reply to adverts 5485 151

Contact through an employment agency 8325 154

Efforts to become self-employed 151 179
Interviews, exams and tests 2061 113

Other methods 924 116

Source: Addison and Portugal 2002.

(11) See Portugal and Addison (2008) for a more detailed analysis of these results.

(12) In all the studies referred to here, the same sample of unemployed workers was used, identified in the Employment Surveys between 1992 and 1996. Since
the unemployment benefit system has been fundamentally the same over recent decades, there is no reason to assume that the effects of unemployment
spells on unemployment duration have changed significantly over recent years. In fact, using an identical regression to that presented in Table 2, a
coefficient of -0.485 is obtained for the period 1998 to 2008.
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8. WHAT IS THE IMPACT OF RECEIVING UNEMPLOYMENT BENEFIT ON
TRANSITIONS INTO EMPLOYMENT?

The difference in the transition rates between those who receive unemployment benefit and those who
do not is shown in Chart 2. Those who do not receive a benefit make the transition at a rate which is
close to double the rate observed in those who receive benefit. The table also suggests that duration
dependence is negative, meaning that the likelihood of moving out of unemployment in period ¢, given
that the person remained unemployed until t, diminishes with unemployment duration.
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Source: Portugal and Addison 2008.

8.1. Comparing those who receive unemployment benefit with those who do not

Itis implicit in the comparison between those who receive a benefit and those who do not that the first
group would behave the same as the second group if they in their turn did not receive the benefit. This
means that identification of the effect of the benefit is reached by the contrast established between the
two groups. It is known that among those who do not receive a benefit are those unemployed who are
not eligible, those who are eligible but do not ask for it and those who received the benefit until the
end." Given the heterogeneity of the control group, it is important to use a control function that is as
complete as possible.

It is also important to consider the relative heterogeneity of the destination of the unemployed, who
may make the transition to unemployment or inactivity (see Section 4.5). It is worth noting that the re-

(13) Note that the analysis covers only those unemployed persons classified as such by INE.
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duction in the transition rate is of the same order for employment, at -43.8 per cent, as it is for inactivity,
at -43.4 per cent (Table 4)."

Table 4

TRANSITIONS FROM UNEMPLOYMENT: THE HAZARD FUNCTION WITH TWO DESTINATIONS

Transition to:

Employment Inactivity
Receiving unemployment benefit -0.576 -0.570
(0.067) (0.156)

Source: Addison and Portugal 2003.

8.2. How the transition rate changes as the end of the subsidy period approaches

Job search models maintain that the transition rate into employment should increase as the end of the
benefit period approaches. Close to the end, the unemployed will increase their intensity in the job
search and/or will reduce their reservation wage. A convincing way of identifying the effect of unem-
ployment benefit is the indication of the increase in the transition rate as a function of the closeness of
the maximum potential duration of the benefit. Table 5 presents evidence that suggests this effect, for a
specification of six distinct destinations which includes random effects with a gamma distribution for
UIH (see Sections 4.5 and 4.7).

It is easy to interpret the coefficients. So, for each month closer to the end of the benefit, the hazard
rate goes up, by 4.4 per cent in the case of transition to a permanent contract. Portugal and Addison
(2008) also consider various flexible alternatives to the use of the linear function.'

Table 5

SUMMARY OF THE EFFECTS OF RECEIVING UNEMPLOYMENT BENEFIT FOR MULTIPLE DESTINATIONS

Transition to:

Variable Permanent Fixed-Term ) Self- Occupational -
part-time Inactivity
contract contract employment programmes
Receiving benefit -0.652 -0.564 -1.910 -0.962 0.621 -0.605
(0.142) (0.113) (0.513) (0.314) (0.324) (0.215)
Time until benefit runs out -0.044 -0.045 -0.086 -0.102 0.044 -0.048
(in months) (0.010) (0.008) (0.029) (0.024) (0.027) (0.014)

Source: Portugal and Addison 2008.

8.3. Long-term unemployment

In a labour market where there is a very low rate of job offer arrivals, a significant fraction of the unem-
ployed may never find a suitable job. In this case, there is said to be a defective risk and the unemploy-
ment duration distribution is degenerate, due to the presence of infinite durations (see Section 4.8). In

(14) See Bover et al. (2000) for a comparison with Spain.

(15) The use of variable instruments, such as, for example, the imputation of eligibility for receiving unemployment benefit also confirms the results already
found.
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the study by Addison and Portugal (2003), it is estimated that in fact there is an important fraction of the
unemployed who will never make the transition to employment. Two factors have a decisive influence
on the proportion of the long-term unemployed: age and the receipt of an unemployment benefit (Table
6). We can simulate that the fraction of unemployed who will never make the transition to employment
will be 9.4 per cent for 35-year-olds not receiving benefit and 63.2 per cent for 50-year-olds who re-

ceive benefit."
Table 6
Age=20 Age=35 Age=50
SUB=0 SuB=1 SUB=0 SuB=1 SUB=0 SuB=1
Survival rate at the end of:
3 months 0.629 0.792 0.672 0.841 0.79 0.92
12 months 0.257 0.466 0.321 0.574 0.474 0.723
36 months 0.05 0.14 0.092 0.25 0.218 0.435
Defective risk:
Employment 0.029 0.081 0.094 0.231 0.371 0.632
Inactivity 0.39 0.483 0.287 0.37 0.173 0.234
Median of unemployment duration
(in months)
Two destinations 5 11 7 16 11 28
Until employment 7 14 7 21 24 na

Source: Addison and Portugal 2003.

8.4. An estimate based on matched pairs

The rules in Portugal governing the attribution of a maximum period of potential benefit depend in a de-
terministic way on the age of the unemployed person. During the period under review, those under 25
could receive the subsidy for 10 months. Those between 25 and 29 could receive for 12 months. This
rose to 15 months for those between 30 and 34, another 3 months for those between 35 and 39 and
then by another 3 months for each 5-year age range until those of 55 and over received 30 months.
This structure suggests a comparison between the transition rates of individuals of approximately the
same age but with different benefit periods. That is, the analysis would be carried out so as to establish
the differences between the likelihood of making the transition to work for the pairs 24 and 25, 29 and
30, 34 and 35, 39 and 40, 44 and 45, 49 and 50 and 54 and 55.

In this context, the regression analysis could be called discontinuity regression (Addison and Portugal,
2008b). The results of the estimation using a mixing distribution with two supporting points (see Sec-
tions 4.7 and 4.8) show that younger unemployed persons (less than one year and therefore a shorter

(16) The very high proportion of defective risks among 50-year-olds may be generated by the so-called “unemployment tunnel”, the possibility offered by social
security to the long-term unemployed to take early retirement with full pension.
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period of benefit) make the transition to employment at a rate of 86.8 per cent higher than their equals
(one year) older and the proportion of long-term unemployed is 44.4 per cent (Table 7)."’

Table 7
TRANSITION FROM UNEMPLOYMENT, BINOMIAL MIXTURE MODEL
Variable
SUB*Youth 0.625
(0.230)
SuB -0.833
=11 if unemployment received (0.170)
Youth -0.276
=11if age = {24, 29, 34, 39, 44, 49 and 54} (0.118)
Unemployment duration (as a log) -0.254
(0.046)
Control for age Yes
Other control variables Yes
Constant for type 1 individuals -10.509
(0.177)
Changes in the constant for type 2 individuals 8.171
(0.165)
Probability of being a type 1 individual 0.444
(0.023)
Log-likelihood -2061

Source: Addison and Portugal 2008.

9. THE SCLEROSIS PORTUGUESE LABOUR MARKET

The Portuguese labour market is disfunctional, with very weak flows between employment and unem-
ployment.18 The explanation given by Blanchard and Portugal (2001) for this conspicuous characteris-
tic labour mobility is that it stems from the strong protection of employment embedded in Portuguese
labour legislation, above all in terms of the legal framework for firings.19 Fundamentally, very long un-
employment spells — a painful way of experiencing unemployment — are the counterpart of job protec-
tion. There is abundant empirical evidence that there is a greater prevalence of long unemployment
spells in countries with greater job protection (Blanchard and Portugal, 2001; OECD 2004. Fundamen-
tally, the high costs of firings increase production costs, bringing down feasible wages wages (the
wage that guarantees nil profit). Job protection in turn increases workers’ bargaining power, and this
means higher bargaining wage (the wage to which the worker aspires). In this model, the equilibrium is
re-established by making unemployment more painful, that is, by reducing the arrival rate of job offers.
This brings down the transition rate from unemployment to employment, and pushes up the mean du-
ration of unemployment. In this framework, guaranteed protection in the case of unemployment
through access to unemployment benefit will tend to cushion the cost of unemployment, and can
generate an ever steeper fall in the transition from unemployment to employment.

(17) See Centeno and Novo (2007) for an analysis of the change in the maximum potencial duration of unemployment benefit occurring in 1999, which affected
different age groups in various ways.

(18) See for example the chart detailing average quarterly flows between labour market states (Chart 3.16), published in the 2007 Banco de Portugal Annual
Report.

(19) In international rankings of labour legislation rigidity, Portugal is at or near the top. Fundamentally, very long unemployment spells — a painful way of living
through unemployment, are the counterpart of job protection. There is abundant empirical evidence that there is a greater prevalence of long unemployment
spells in countries with greater job protection (Blanchard and Portugal, 2001; OECD 2004).
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There is direct and indirect evidence on the job arrivals rate in the European Household Panel, where
Portugal has the lowest arrival rate of job offers all the countries represented on the panel (Jolivet,
Postel-Vinay and Robin, 2006; Addison et al., 2009b). Franco and Torres (2008) calculated the proba-
bility of a worker leaving a job and finding a new one, using data from the Employment Survey. They
concluded that those probabilities are very low, and show that job separations are almost acyclical and
that the finding probabilities are strongly cyclical. In the work of Varejao and Portugal (2007) there is
documented evidence, based on the Structured Employment Survey, that in each quarter, only 25% of
enterprises change the composition of their work force. Ejarque and Portugal (2007) solve a dynamic
model of job search using relevant moments in the characterization of the Portuguese labour market
and show that the presence of adjustment costs (even though they are relatively small) can lead to a
significant reduction in the flow of jobs.?

In a labour market where the arrival job offers is a rare event, it is possible that the dissuasive effect of
unemployment benefit increases when the unemployed worker ceases to look for a job for a long pe-
riod (reducing in the process his or her human capital), or is mitigated if the unemployed worker defines
a strategy based on accepting whatever job comes along. The distinction between the two possibilities
is, in essence, an empirical issue. The studies revisited here consistently indicate that receiving unem-
ployment benefit has a very pronounced effect on unemployment duration.?!

10.CONCLUSION

From this survey of studies on the way unemployment duration is impacted by unemployment benefits,
the various identification strategies and statistical procedures lead us to the conclusion that workers
who receive this benefit move into employment at a significantly lower rate than those who do not.

This effect is not unexpected, and to a certain extent it is desirable. The aim is for access to unemploy-
ment benefit to ease the unemployed worker from the pressure of accepting the first job offer and allow
for investment in a better match between his or her productive capacities and the features of the job
(job matching). The unemployment insurance system also has a crucial role in protecting workers dur-
ing cyclical fluctuations in employment, avoiding excessive turbulence in consumption patterns. The
unemployment benefit system is clearly a valuable social support.

However, the doubling of unemployment duration associated with receiving unemployment benefit is
clearly excessive. The existing architecture of the unemployment system on the one hand amplifies
the effect of moral hazard in unemployment insurance and on the other weakens labour supply.

This author is of the opinion that a more adequate allocation of resources would be attained by defining
the maximum period for receiving unemployment benefit strictly as a function of the accumulation of
contributions to social security (and not age), as happened in the early years of the system.

Itis also well known that the optimal architecture for unemployment insurance systems should include
penalties for enterprises which make more frequent use of firings so as to internalize the social costs
of this decision (experience rating). Along the same lines, it would be desirable for the amount of bene-
fit to fall as duration increases, as happens in many other countries.

When redesigning labour market institutions, it should be borne in mind that there is a very strong inter-
action between the employment protection system (which, in the case of Portugal, favours very long

(20) The statistical information on stocks is of course consistent with the information on flows. The picture in Portugal is not only that the average duration of
unemployment is very high, but also the average number of jobs through an active life is low and the average duration of a specific employment is long.

(21) This point is in turn consistent with the results of Addison et al. (2009a), where there are for Portugal (compared with other countries in the European Union)
very high reservation wages and hazard rate elasticity relating to unemployment benefit.
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unemployment durations) and the unemployment protection system, which which tends to increase
workers’ bargaining powers.
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APPROXIMATING MACROECONOMIC SIGNALS IN REAL-TIME
IN THE EURO AREA*

Jodo Valle e Azevedo**

*kk

Ana Pereira

1. INTRODUCTION

We present in this article a methodology that aims to estimate in real-time relevant macroeconomic
signals. The methodology is illustrated for the case of two measures of economic activity in the euro
area: business cycle fluctuations and smooth component of output growth. In line with Baxter and King
(1999), business cycle fluctuations are defined as those oscillations with period between 6 and 32
quarters in output. This definition reflects the knowledge of the typical duration of the phases of expan-
sion and recession in developed economies. The business cycle fluctuations as defined can be inter-
preted as fluctuations in real Gross Domestic Product (GDP) not attributable either to long-run growth,
or to measurement errors or to other short-run fluctuations usually not related to the business cycle
phenomena. Thus, are just deviations (not erratic) of GDP on a long-run trend (statistically well de-
fined). This definition has been extensively used in literature (see, e.g., Stock and Watson 1999).

The smooth growth component of output (henceforth smooth growth) is defined as output growth ex-
cluding fluctuations with period less than one year. The smooth growth is a measure of GDP growth
cleaned of erratic or short-run oscillations that make difficult to assess the aggregate economic situa-
tion. This signal was approximated by Altissimo et al. (2007) in the construction of a coincident indica-
tor for the euro area, the EuroCoin (denoted as the medium to long run component of output growth).

The signals just defined can be approximated with arbitrary precision by applying infinite moving aver-
ages (or filters) to the series of interest, but this requires the knowledge of all past and future values of
that series. Extraction in real-time is therefore restricted by the availability of data and is thus a difficult
task. Chart 1 presents approximations to the signals of interest for the euro area, obtained with the filter
developed by Baxter and King (1999) (BK filter) in the middle of the sample. Additional (past and fu-
ture) data would lead to negligible differences between these estimates and the desired signal. Using
the BK filter implies, however, loosing relevant estimates at the beginning and end of the sample,
whereas our interest is in obtaining estimates of these signals in real-time (e.g., obtain estimates of the
signals for the first quarter of 2009 using only the available data up to that moment).

We will show that the methodology here presented has clear advantages in relation to other alterna-
tives, delivering real activity indicators that have several desirable properties:

i) They are timely, since our approach is flexible enough so as to take into account the release
delays of all the variables used in the exercise; both that of GDP, which typically arrives three
months after the end of the quarter to which it refers, and also of all the other series included in
our panel of predictors;

*  The authors thank José Ferreira Machado, Nuno Alves, Mario Centeno and Ana Cristina Leal for their comments and suggestions. The views expressed in
this paper are those of the authors and not necessarily coincide with those of Banco de Portugal or the Eurosystem, the authors are also held responsible for
all errors and omissions.

* Economics and Research Department, Banco de Portugal and Universidade Nova de Lisboa
***Economics and Research Department, Banco de Portugal.
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ii) They display little short-run oscillations, thereby giving a clear picture of current cyclical and
growth prospects;

ii) Unlike to what usually happens, they are based on a large and comprehensive panel of
predictors, whose idiosyncratic and short-run components are eliminated through factor
analysis;

iv) They have a remarkable forecasting performance at short horizons (less than one year). To be
specific, we view forecasts of the smooth growth indicator as being useful to forecast GDP
itself. We highlight and important insight: for forecasting purposes, targeting a smooth version
of time series may be more useful than targeting the original series. We offer a possible
justification: with conventional models, short-run fluctuations are being approximated despite
being possibly unpredictable or idiosyncratic.

Following Stock and Watson (1989), model-based methods assuming a factor structure have also
been used to construct growth indicators. There have also been attempts to extract signals similar to
those we target in a parametric setting. For instance, Valle e Azevedo, Koopman and Rua (2006) con-
structed a business cycle indicator which can be seen has a multivariate filter (that eliminates undesir-
able fluctuations). Although a common factor structure is assumed to describe a small set of time
series, the representation is far from general and the method is not aimed at approximating a prede-
fined set of fluctuations. Such is the aim of this paper. The approach closest to ours is that of Altissimo
et al. (2007) that resulted in the New EuroCoin indicator. This indicator is obtained by projecting esti-
mated factors on the smooth component of output growth, disregarding the information contained in
past observations of GDP. We will later contrast in more detail our approach to theirs.
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2. APPROXIMATIONS TO THE SIGNALS OF INTEREST

2.1. How to approximate the signals of interest

Our variable of interest throughout the paper will be (logarithm of) real quarterly GDP, the best avail-
able proxy of aggregate economic activity. Define x; as the logarithm of real GDP and
Ax; =X; —X;_4 asits growth rate. To be general, suppose that we are interested in isolating the sig-
nal y, that defines a signal in x; (Ax; ). Unlike almost all of the literature (see Section 4.3.1 for an
exception and criticisms), we will explore information contained in an arbitrary number of additional se-
ries to approximate the signals of interest. Suppose that are available ¢ series of covariatesz , ,...,z ..
The estimate y, of the signal y, (for example, business cycle fluctuations) will be a weighted sum of

elements of x (or Ax )and elements ofz, ,...,z . :
R p
Yt = z

j=—f

WMO

P
Z Zos (1)
or, in the case we are interested in y, defined in Ax; (as smooth growth):

P c P
Ve = Z AXg_j + ZZ Zst-j (2)

J

where p denotes the number of observations in the past that are considered and f the number of obser-
vations in the future that are considered. To obtain the estimate of y,, we choose the weights
{éj ,I@” ,...ﬁw- }pr associated with the series of interest and the available covariates that
minimize the mean squared error between the estimates y, and y, .

Note f is allowed to be negative, which is of particular interest if at time T (say, the current quarter) the
series of interest x; (or Ax; )is not available. Thus, is straightforward to extract the signal y 1, , for
k >0. One just needs to set f = —k in the solution, so that only the available information (that is, up to
period T in this case) is taken into consideration.

In the remainder of the paper, we will set p =50 (larger values of p lead to negligible differences in the
approximations). To approximate the signals of interest in real-time we set either f = -2 (in a first or
second month of a given quarter) or f = —1(in the third month of a given quarter), taking thus into ac-
count the release delays of the final estimate of GDP for the euro area.

The signals that we approximate (smooth growth and business cycle fluctuations) have a quarterly fre-
quency (as GDP), but we will seek in each month an estimate of the current quarter.' Thus, within each
quarter, new monthly information will be used to update the estimates. It turns out that this additional
infra-quarterly information is useful in that it provides more precise estimates of the signals of interest.
As a by-product, we will seek in each month an estimate of current year GDP growth based on the most
up-to-date approximations to smooth growth and its relevant forecasts.

(1) So, e.g., in January we will target the signals regarding the first quarter, in April those of the second quarter and in September those of the third quarter. It
would be trivial to target in each month any other quarter.
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3. COVARIATES

3.1. Factor Model

In the real-time approximations to the macroeconomic signals presented in this paper, the quarterly
covariates, z  ,...,z ,, will be series derived from (estimated) common factors, that summarize the in-
formation contained in a large panel of monthly time series.” Consider the following panel of monthly
variables:

W:{w,-,} i=1,..n; t=1,..T",

We stress that all the series in the panel are organized in such a way that for month t they are in fact
available. So, if an Industrial Production index refers to a month but it is only and always released one
month after, we use the one-period lagged series as anw ; . Thus, we effectively take into account the
release delays of all the indicators.

Assume that each variable in the panel can be decomposed into a common component, y ; , driven by
a small number (say q) of orthogonal shocks (the so-called dynamic factors), and an idiosyncratic
component & ; , orthogonal to y ; ,i =1,2,...,n, at all leads and lags. Specifically:

Wi =% +& (3)
where:
Xie =MiaFie +X2F5 + 4 Fy (4)

Thus, a potentially (and usually) reduced set of £, ‘s, summarizes an important part of the movement
of all the variables (the component y ; ), resulting in a possibility of parsimoniously incorporate the in-
formation contained in W in the approximations to the signals of interest.

3.2. Covariates (quarterly)

The common factors Fy; ,F,; ,...,F, and their number (r) can be approximated in a number of ways.
For more details on the estimation of the factors, see Valle e Azevedo and Pereira (2008). We will re-
port only the results obtained with the first two estimated static factors (that will be split into 6 quarterly
series). Such always delivered the best approximations. In month t* (of quarter t), the set of
covariates to be used in the approximations contains 2 estimated static factors as described above
(denominated 13” . ), each split into three quarterly series. We have thus the set of covariates updated
with the elements of Z[ ., Where:

and:

(2) We thank Giovanni Veronese for providing us with a transformed and realigned version of the dataset used to compute the New EuroCoin Indicator of
Altissimo et al. (2007). The dataset encompasses 144 monthly economic variables of national and euro area aggregate economies from May of 1987
through August of 2005 (T * = 220).
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As a remainder, our targets are defined on the GDP of the current quarter, but we compute (or update)
the approximations every month.

4. PERFORMANCE OF THE INDICATORS

4.1. Evaluation of the indicators in a pseudo real-time exercise

The proposed indicators of business cycle fluctuations and smooth growth will be assessed by analys-
ing their real-time performance. Specifically, and in line with Orphanides and Van Norden (2002), we
will look at the approximation errors observed by using our method in real-time. These approximation
errors can be estimated comparing these estimates with those obtained by considering future data of
the series of interest. Obviously, once new data is available, the approximations that explore new infor-
mation vary near the end of the sample. This variation is due to revisions in the data itself, which we do
not analyse here, and revisions due to the nature of the one-sided filters used in the end of the sample
(and in our case, along with re-estimation of moments and factors). The magnitude of the revisions is
often large, even in a multivariate context (Orphanides and Van Norden 2002). The fact that the filters’
performance deteriorates near the end of the sample is not conceptually different from the fact that
forecasts generally deteriorate if the forecast horizon is larger. Any approximation to a signal (or yet
unobserved variable) will suffer revisions. Our approach is an attempt to mitigate revisions (or
approximation errors) in the estimates of signals that we believe are relevant for the policy-maker.

We now make explicit in what dimensions our exercise can be seen as a real-time exercise. We make
all the necessary transformations in the data, estimate factors, estimate the second moments neces-
sary to solve the projection problem and compute the filter weights in real-time. Further, we take into
account all the data release delays.3

Several statistics will be computed to compare the real-time estimates with the estimates obtained in
the “middle” of the sample, that we will denote as “final” estimates. These final estimates are again ob-
tained by approximating the signals using the whole sample and then disregarding a sufficient number
of observations, to ensure that only negligible revisions will occur once more data becomes available.
The criteria used to evaluate the real-time performance of the indicators were the following:

a) Corr, [y, Vi ] where y, is the optimal approximation to the signal y, and, as it can be

proved, is a good measure of the variance of the approximation error. We compute the sample
counterpart of this statistic, using the estimated signal (say y ) as y, and approximatingy, by

the “final” estimates, denoted by th;

b) Noise to Signal Ratio, computed as Y (y; -y /[ )? /Z(yf -yFH)z;
t t

(3) Asan example, euro area GDP of a given quarter is only available in the third month of the next quarter. So, in the first two months of that quarter, we only
use data until the latest observation of GDP, which refers to two quarters before.
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c) For the approximations to business cycle fluctuations, the percentage of times y,” and th

share the same sign (which gives an indication on whether y," indicates correctly if GDP is

below or above the long-run trend).

The benchmark will be the univariate filter of Christiano and Fitzgerald (2003). Additionally, we stress
that the estimation of second order moments and factors will take into account only information avail-
able at each point (real-time approximation) or, alternatively, it uses the whole sample (today onwards
approximation), while still setting in the filter f = —1in the third month of each quarter and f = -2 in the
first and second months. With this exercise, we hope to understand the revisions stemming from sec-
ond moments and factor space uncertainty. We expect these revisions to be less severe as the sample
size grows, whereas the real-time approximations include poorly estimated objects at least in the
beginning of the evaluation period.

4.2. Business cycle fluctuations

First, we report the real-time evaluation of our approximations to business cycle fluctuations in the euro
area. Table 1 contains the evaluation statistics, just mentioned, for approximations done in a third
month of the quarter and the variations considered. Additionally, Table 2 contains the evaluation of the
approximations done in the first and second month of the quarter for a selection of the best performing
approximations (in real-time and today onwards) of Table 1.

The main conclusions are:

- Both the univariate and multivariate filters perform very well in the (nonetheless short)
evaluation period;

- The fit of the today onwards approximations is similar to that of real-time approximations;

- The results obtained with factors estimated by principal components (PC) are very similar to
those obtained with generalized principal components (GPC);

- The quality of the approximations is very similar across the months of the quarter, but the
multivariate filter performs superiorly in the first two months.

Chart 2 displays the best performing real-time and today onwards approximations (multivariate filter
with 2 factors, MBPF PC KERNEL) in a third month of the quarter as well as the final estimates of busi-
ness cycle fluctuations for the euro area. Additionally, Chart 3 compares the final estimates to the best
multivariate approximations in the third month of the quarter when 4, 3, ..., 0 quarterly observations of
GDP as well as the corresponding monthly series of the panel are missing, and alsowhen 1, 2, ..., 5 ad-
ditional quarters of information are available. All the measures improve as more data becomes avail-
able and in all cases the multivariate filter has by far the best performance. The differences across
methods tend to disappear after 5 additional quarters of data are considered. We notice again that the
performance of the univariate filter is very good and similar to that of the multivariate filters, with the lat-
ter performing superiorly when additional data becomes available. These approximations with addi-
tional data are in practice relevant given the fact that one is interested in detecting a signal that has
(persistent) fluctuations with period between 6 and 32 quarters.
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Table 1

EVALUATION STATISTICS FOR THE APPROXIMATIONS TO BUSINESS CYCLE FLUCTUATIONS IN THE EURO
AREA IN THE THIRD MONTH OF THE QUARTER

Evaluation period: 1999(2) - 2004(3)

Performance with respect to Business Cycle fluctuations (3rd month of the quarter)

Correlation Noise to Signal Sign Concordance
Real Today Real Today Real Today
Time Onwards Time Onwards Time Onwards
Benchmark Filters
BPF AR 0.87 0.89 0.41 0.38 0.91 0.91
BPF KERNEL 0.87 0.88 0.43 0.40 0.91 0.91
with 2 factors
MBPF PC KERNEL 0.86 0.89 0.46 0.48 0.77 0.82
MBPF GPC KERNEL 0.85 0.88 0.48 0.48 0.82 0.86

Source: Authors’ calculations.

Note: (a) BPF AR - univariate filter with second moments estimated by AR model (BIC criterion for lag length); BPF KERNEL - univariate filter with second moments estimated
non-parametrically ; MBPF - multivariate band-pass filter; PC - factor space estimated by principal components; GPC - factor space estimated by generalized principal components;
KERNEL - non-parametric estimation of second moments.

Table 2

EVALUATION STATISTICS IN EVERY MONTH OF THE QUARTER, FOR THE APPROXIMATIONS TO BUSINESS
FLUCTUATIONS IN THE EURO AREA

Evaluation period: 1999(2) - 2004(3)

Performance with respect to Business Cycle fluctuations @

Correlation Noise to Signal Sign Concordance
Real Today Real Today Real Today
Time Onwards Time Onwards Time Onwards
BPF AR
1st/2nd month 0.85 0.88 0.46 0.38 0.77 0.91
3rd month 0.87 0.89 0.41 0.38 0.91 0.91
MBPF PC KERNEL
(2 factors)
1st month 0.88 0.89 0.41 0.42 0.86 0.86
2nd month 0.87 0.88 0.42 0.41 0.86 0.86
3rd month 0.86 0.89 0.46 0.48 0.77 0.82

Source: Authors’ calculations.
Note: (a) BPF AR - univariate filter with second moments estimated by AR model (BIC criterion for lag length); MBPF PC KERNEL - multivariate band-pass filter, factor space estimated by
principal components and non-parametric estimation of second order moments.
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Chart 2

EURO AREA BUSINESS CYCLE FLUCTUATIONS:
FINAL ESTIMATES AND REAL-TIME (MBPF PC
KERNEL, 2 MONTHLY FACTORS) AND TODAY

ONWARDS (MBPF PC KERNEL, 2 MONTHLY
FACTORS)

Evaluation period: 1999(2)-2004(3)

159 Final estimates
3 - - - Real time estimates
B -+ Today onwards estimates
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a
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Source: Authors’ calculations.

Chart 3

EVALUATION OF EURO AREA REAL-TIME APPROXIMATIONS TO BUSINESS CYCLE FLUCTUATIONS.
CORRELATION WITH FINAL ESTIMATES, NOISE TO SIGNAL RATIO AND SIGN CONCORDANCE WHEN f
FUTURE QUARTERS OF DATA ARE CONSIDERED (MBPF PC KERNEL WITH 2 MONTHLY FACTORS)

Evaluation period: 1999(2)-2003(1)
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Source: Authors’ calculations.
Note: In the horizontal axis, -1 represents the real-time estimate (recall, in the filter f =—1in a third month of a quarter since the latest available GDP is from the previous quarter, results
are already in Table 2), 1 represents the estimate obtained when one future data point is available and so forth.

4.3. Smooth growth

This subsection focus on the real-time evaluation of the approximations to smooth growth in the euro
area. Table 3 contains the evaluation statistics for the approximations done in a third month of the
quarter and considering all the variations under analysis. Additionally, Table 4 contains the evaluation
of the approximations done in the first and second month of the quarter for a selection of the best per-
forming approximations (in real-time and today onwards) of Table 3.
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Table 3

EVALUATION STATISTICS IN A THIRD MONTH OF THE QUARTER, FOR THE APPROXIMATION TO SMOOTH
GROWTH IN THE EURO AREA

Evaluation period: 1996(4) - 2004(3)

Performance with respect to Smooth Growth (3rd month of the quarter) @

Correlation Noise to Signal
Real Time Today Onwards Real Time Today Onwards

Benchmark Filters

BPF AR 0.77 0.78 0.52 0.51

BPF KERNEL 0.77 0.78 0.53 0.51

with 2 factors

MBPF PC KERNEL 0.81 0.86 0.47 0.41
MBPF GPC KERNEL 0.79 0.87 0.50 0.41

Source: Authors’ calculations.
Note: (a) BPF AR - univariate filter with second moments estimated by AR model (BIC criterion for lag length); MBPF - multivariate band-pass filter; PC - factor space estimated by princi-
pal components; GPC - factor space estimated by generalized principal components; KERNEL - non-parametric estimation of second moments.

Table 4

EVALUATION STATISTICS IN EVERY MONTH OF THE QUARTER, FOR THE APPROXIMATION TO SMOOTH
GROWTH IN THE EURO AREA

Evaluation period: 1996(4) - 2004(3)

Performance with respect to Smooth Growth @

Correlation Noise to Signal

Real Time Today Onwards Real Time Today Onwards
BPF AR
1st/2nd month 0.38 0.42 0.74 0.73
3rd month 0.77 0.78 0.53 0.51
MBPF PC KERNEL
(2 factors)
1st month 0.60 0.75 0.65 0.56
2nd month 0.70 0.78 0.59 0.52
3rd month 0.81 0.86 0.47 0.41

Source: Authors’ calculations.
Note: (a) BPF AR - univariate filter with second moments estimated by AR model (BIC criterion for lag length); MBPF PC KERNEL - multivariate band-pass filter, factor space estimated by
principal components and non-parametric estimation of second moments.

The main conclusions are:

- The multivariate filter clearly outperforms the univariate filters in all the dimensions under
consideration. Loosing one observation of GDP, as in a first or second month of the quarter,
completely deteriorates the performance of the univariate filter but not so much that of the
multivariate filter;
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- As referred, the multivariate approximations are more accurate in the third month of the
quarter, followed by the second month and then the first. In contrast to the case of business
cycle fluctuations, there are now considerable gains if factors are used in the approximations,
in particular in the first two months of the quarter;

- The fit of the today onwards approximations is very high for the multivariate filters. We found
that using exactly 2 monthly factors, split into 6 quarterly series, produced always the best
results in real-time. Perhaps a larger time dimension would be needed to usefully incorporate a
larger number of factors, given the clearly distinct performance of the in-sample (foday
onwards) and out-of-sample (real-time) approximations, as documented in Valle e Azevedo
and Pereira (2008);

- As before, the results obtained with principal components (PC) are very similar to those
obtained with generalized principal components (GPC).

To further inspect the quality of the approximations, Chart 4 displays the final estimates of euro area
smooth growth as well as the best performing real-time and today onwards approximations in a third
month of each quarter. As is clear, the multivariate indicator tracks very accurately the signal. Addition-
ally, in Chart 5 is analysed the behaviour of the best indicators in a third month of the quarter when 4, 3,
..., 0 quarterly observations of GDP as well as from the covariates are missing (so we are also analys-
ing the forecasting performance of the approximations to the target), and also when 1, 2, ..., 5 addi-
tional quarters of information are available. The main conclusion is that the multivariate
approximations still clearly outperform the univariate filter, while giving an informative signal (noise to
signal ratio below 1) even when 3/4 quarters of data are missing.

Chart 4

SMOOTH GROWTH OF EURO AREA GDP FINAL
ESTIMATES AND REAL-TIME AND TODAY
ONWARDS APPROXIMATIONS (MBPF PC KERNEL,

k=2MONTHLY FACTORS)
Evaluation period: 1996(4)-2004(3)

it , Final estimates
4 - = =Real time estimates
u <+-1: Today omwards estimates

Percent
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Source: Authors’ calculations.
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Chart 5

EVALUATION OF EURO AREA REAL-TIME APPROXIMATIONS TO SMOOTH GROWTH. CORRELATION WITH
FINAL ESTIMATES AND NOISE TO SIGNAL RATIO WHEN f FUTURE QUARTERS OF DATA ARE CONSIDERED

(MBPF PC KERNEL WITH 2 MONTHLY FACTORS)
Evaluation period: 1996(4)-2004(3)
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Source: Authors’ calculations.
Note: In the horizontal axis -1 represents the real-time estimate (recall, in the filter f = —1in a third month of a quarter since the latest available GDP is from the previous quarter, results
are already in Table 4), 1 represents the estimate obtained when one future data point is available and so forth.

4.3.1. Comparison with EuroCoin indicator

The New EuroCoin indicator of Altissimo et al. (2007) targets a monthly measure of quarterly GDP
growth free of fluctuations with period less than one year (denoted there as the medium to long run
component of output growth). This monthly measure of quarterly GDP is obtained through linear inter-
polation of quarterly figures, which we view as undesirable for statistical and aesthetic reasons. We tar-
get instead quarterly GDP growth short of fluctuations with period less than one year in the three
months of each quarter.

The New EuroCoin is obtained by projecting smooth monthly factors on the medium to long run com-
ponent of output growth. These smooth monthly factors do not contain fluctuations with period less
than 12 months. The objective is to have an indicator free of short-run oscillations, just as the target. In
our approach this step is not needed and would be undesirable since every vintage of our indicator
(that uses all the available information) is by definition smooth, although subject to revisions. The
multivariate filter used optimally mitigates those revisions. Furthermore, we can explore the infra-quar-
terly dynamics that arises from the partition of the monthly factors, instrumental to update efficiently the
indicator in the three months of each quarter. The series obtained from splitting smooth factors would
be almost collinear. But more importantly, we are able to incorporate the available observations of GDP
in our solution. It turns out that these are the single most important observations in the approximations
(as is easily seen by analysing the performance of the univariate filter).
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5. FORECASTING PERFORMANCE

5.1. Quarterly growth

In this section we report results concerning the capability that real-time approximations to smooth
growth have in forecasting quarterly GDP growth. To be clear, we will approximate smooth growth at
various horizons (quarters ahead) and compare its estimates with the actual observations of quarterly
GDP growth. Although our main objective is to approximate a specific signal, we can justify the use of
the method for forecasting if we assume from the onset the impossibility of forecasting the high fre-
quencies of GDP growth (those with period less than one year) given a set of covariates. In theory, if
the noisy (or for this matter any other) fluctuations of a time series are unpredictable given a set of
covariates, it is not ideal to develop models aimed at approximating them as well. Focusing on approxi-
mations to the predictable component of the series may lead to a superior forecasting performance if
the assumed restriction (unpredictability at some frequencies) in fact holds. This idea is still far from
developed but we believe that important insights are given by our exercise. The exercise focuses on
forecasts made in the third month of the quarter, from 1992(1) to 2004(4), considering as competing
methods the following:

- Univariate approximation to smooth growth with non-parametric estimation of second
moments, denoted BPF KERNEL;

- Univariate approximation to smooth growth with second moments derived from an
autoregressive model (BIC criterion for lag length), denoted BPF AR;

- Multivariate approximation to smooth growth with second moments estimated
non-parametrically and 2 split monthly factors (estimated by principal components) as
covariates, denoted MBPF PC KERNEL;

- The linear projection of 2 split monthly factors (estimated by principal components) on GDP
growth, obtained with second moments estimated as in MBPF PC KERNEL, denoted PC
KERNEL;

- Regression of GDP on (a maximum of 2) split factors estimated by principal components and
past GDP, with lag length determined by the BIC criterion, exactly as in Stock and Watson
(2002), denoted DI - AR SW. More factors did not lead to a better performance.

The results are presented in Table 5. The main conclusions are as follows:

- The multivariate approximation to smooth growth ranks very well at one and two steps ahead,
dominating overall the no-smoothing comparable approximation, PC KERNEL. That is, using
exactly the same estimated second moments while targeting smooth growth instead of GDP
growth leads to a superior forecasting performance. This is also generally true for the
univariate approximations to smooth growth, but in this case the gains are only relevant at one
quarter ahead;

- The regression with factors (DI AR - SW) performs poorly in the euro area;
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Table 5

RATIO OF THE MEAN SQUARED ERROR OF THE FORECASTS WITH EACH METHOD TO THE MEAN
SQUARED ERROR OF A UNIVARIATE REGRESSION FORECAST (BIC FOR LAG LENGTH)

Evaluation period: 1992(1) - 2004(4)

Simulated Out-of-Sample Forecasting Results: Euro area GDP growth rate

Relative MSE
Method One step ahead 2 steps ahead 3 steps ahead
(current quarter) (1 quarter ahead) (2quarters ahead)
PC KERNEL 1.03 0.82 0.8
BPF AR 0.93 0.99 1
BPF KERNEL 0.93 1.03 1.02
MBPF PC KERNEL 0.78 0.84 0.81
DI AR - SW 1.71 1.77 0.79
RMSE, AR 0.00297 0.0035 0.0039

Source: Authors’ calculations.

- In the case of 3 quarters ahead (or more, results not reported), all methods perform rather
poorly, confirming the well-known difficulty of forecasting quarterly GDP growth at long
horizons (for recent overviews, see Runstler et al. 2008, and Angelini et al., 2008). In fact, at 3
quarters ahead the root mean squared error (RMSE) of the autoregressive (AR) forecast is
basically the standard deviation of GDP growth, informing us that we are as better off with the
mean growth rate as forecast.

Overall, the results suggest that our multivariate approximation to smooth growth, while designed for a
different purpose, is useful for short-term forecasting of GDP quarterly growth. Additionally, this ap-
proximation can have a much more striking role in the forecasting of yearly GDP growth. First, the re-
sults in Chart 5 reveal that our approximation to smooth growth at longer horizons (up to 4 quarters)
still reveals some of the signal, whereas the forecasts of quarterly growth in Table 5 reveal the useless-
ness of all the methods at more than (at most) 3 quarters ahead. Second, the yearly growth rate im-
plied by the quarterly smooth growth rates is indistinguishable from the yearly growth rate implied by
the quarter on quarter GDP growth rates (see Chart 6). Thus, by approximating accurately smooth
growth at various horizons, we will approximate accurately yearly growth. If we use instead useless
forecasts of quarterly growth to forecast yearly GDP growth, the results are not likely to be promising.
The next subsection analyses this issue in more detail, presenting the evaluation of forecasts of yearly
GDP growth made throughout the months of the year by various methods.

5.2. Yearly growth

In this subsection we evaluate forecasts of yearly GDP growth at various points throughout the year
using various methods. We do so by forecasting the missing quarterly GDP growth rates and then de-
riving the implied yearly growth. When using our approximations to smooth growth, we derive yearly
growth from the most up-to-date approximations to smooth growth of the relevant quarters (Chart 6
justifies this approach). For the methods that do not target smooth growth, yearly growth rates are de-
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Chart 6

YEARLY GDP GROWTH RATE: ACTUAL AND
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rived from known quarterly rates as well as from the relevant forecasts of quarterly growth. In order to
be fair in the comparisons, we substituted the useless (worse than the mean in the evaluation period)
quarterly growth forecasts by real-time estimates of the mean growth rate of quarterly GDP. Table 6
displays the results for forecasts made in the end of each quarter. In the end of the first quarter
(March), no information on quarterly GDP of the current year is available, so that forecasts for the four
quarters are necessary. In the end of the fourth quarter (December) we have information on GDP
growth from the first three quarters.

Table 7 analyses the forecasting performance of our approximation in the 12 months of the year and
Chart 7 shows the forecasts made in March, June, September and December with the actual observa-
tions of yearly GDP growth. The results can be summarized as follows:

Table 6

RATIO OF THE MEAN SQUARED ERROR OF THE FORECASTS WITH EACH METHOD TO THE MEAN
SQUARED ERROR OF A UNIVARIATE REGRESSION FORECAST (BIC FOR LAG LENGTH)

Evaluation period: 1993(1) - 2004(4)

Simulated out-of-sample forecasting results: Euro area yearly GDP growth rate

Relative MSE of forecasts made at the end of:

Methods 1st quarter 2nd quarter 3rd quarter 4th quarter
BPF AR 1.00 0.98 1.12 0.72
MBPF PC KERNEL 1.02 0.83 0.99 0.81

DI AR - SW 2.08 1.76 2.23 3.56
RMSE, AR 0.0069 0.0046 0.0018 0.0007

Source: Authors’ calculations.
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Table 7 Chart 7

ROOT MEAN SQUARED ERROR OF THE YEARLY GDP GROWTH RATE AND REAL-TIME
FORECASTS OF YEARLY GROWTH MADE AT THE FORECASTS MADE AT THE END OF MARCH,

END OF EACH MONTH JUNE, SEPTEMBER AND DECEMBER
Evaluation period: 1993(1) - 2004(4)

Simulated out-of-sample forecasting results:
yearly GDP growth rate 4
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- The results obtained with factor regression (DI AR - SW) are rather poor. There are significant
gains if the multivariate filter (MBPF PC KERNEL) is used to forecast yearly growth while the
univariate filter (BPF AR) also performs well;

- Table 7 reveals that the quality of the forecasts improves mainly due to the release of GDP
quarterly figures, as evidenced by the significant decrease in the RMSE of the approximations
done in the end of each quarter, exactly when GDP from the previous quarter becomes
available. Still, within each quarter new monthly information generally improves the forecasts.
We note that only in a multivariate context can we explore this information;

- In the period under analysis, only after June can we have a clear and accurate picture of
current year growth. Nonetheless, the 1993 recession is clearly well predicted by the end of
March.

6. CONCLUSIONS

We have shown how to usefully integrate the recent developments in the analysis of dynamic factor
models in the approximation to relevant macroeconomic signals. The resulting multivariate filter, fu-
elled with factors extracted from a large panel of time series, is reliable and clearly outperforms in vari-
ous dimensions the optimal univariate approximation. Further, it possesses several advantages over
similar (multivariate) attempts to track macroeconomic signals in real-time.

We have analysed in detail the approximations to two relevant macroeconomic signals related to real
activity in the euro area: business cycle fluctuations and the smooth growth of real GDP. Our exercise
provided real-time approximations that take fully into account the data release delays of all the vari-
ables involved. In the analysis of the forecasting performance of smooth growth, we have highlighted
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an important insight: targeting a smooth version of a time series may be more useful than targeting the
sometimes erratic (or unpredictable at high frequencies) original series. The conventional forecasting
models fit the variables of interest at every frequency, regardless of the predictive content of the avail-
able covariates at each frequency. In the future, we plan to further explore this idea.
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FORECASTING INVESTMENT IN PORTUGAL USING
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José Ramos Maria™*

Sara Serra**

1. INTRODUCTION

Investment decisions are always conditioned by numerous factors. Some firms invest as a response to
a favourable economic situation, possibly unexpected, while others invest due to expected higher de-
mand over the medium or long run. This may co-exist with firms that do not invest at all simply because
they have already achieved their desired capital stock. The objective of this article is to extend the work
of Maria and Serra (2008), which assessed the usefulness of business surveys as a potential source of
information behind investment developments in Portugal.1 The information content of survey data has
been widely explored in the literature. Larsen (2001), Barnes and Ellis (2005) or Claveria, Pons and
Ramos (2007) are examples where the empirical associations between survey data and investment
were subject to a special focus.

The analysis presented in this article starts by reviewing the methodology and main conclusions of
Maria and Serra (2008). The usefulness of business surveys was analysed in Maria and Serra by pro-
moting a fictional “fishing contest”. This contest included bridge models as one of the “participants”,
i.e., simple econometric formulations that establish a link, or a bridge, between two sets of data, which
are typically disclosed with different timings.2 Models based on principal components (derived from
standard and non-standard methods), and models built within a partial least squares (PLS) framework
were also included in the “fishing contest”.? A striking outcome was, among all participants in the “fish-
ing contest”, the relative accuracy of bridge models. The accuracy of all models was measured by the
Root Mean Squared Error (RMSE) of out-of-sample forecasts. The analysis included herein extends
the empirical evidence of Maria and Serra by investigating the impact of additional explanatory vari-
ables on the initial specifications of these bridge models, namely industrial production (overall and
components), cement sales and cement imports and data on vehicles. The out-of-sample perfor-
mance of these extended models is then evaluated in order to analyse whether the relative RMSE are
further reduced. In addition, the composition of the estimated models is also analysed, allowing the as-
sessment of the complementary or substitution role of survey data against the additional explanatory
variables.

This article is organized as follows. The next section presents the database. Section 3 reviews the
methodology and main conclusions of Maria and Serra (2008). Additional empirical evidence is re-
ported in Section 4 and Section 5 concludes.

*  The analyses, opinions and findings represent the views of the authors; they are not necessarily those of the Banco de Portugal or the Eurosystem. The
usual disclaimer applies.

** Banco de Portugal, Economics and Research Department.

1

Earlier versions of the Working Paper Maria and Serra (2008) were greatly improved by the discussions with Francisco Dias, having also benefited from the
comments of Claudia Duarte, Rita Duarte, Ricardo Mourinho Félix, Carlos Robalo Marques and Maximiano Pinheiro

@

According to Baffigi et al. (2004), page 1, these models may “bridge the gap between the information content of timely updated indicators and the delayed
(but more complete) national accounts”.

(3) The multivariate PLS methodology is briefly reviewed in Maria and Serra (2008).
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2. THE DATABASE

The database used herein has three main blocks. The first block of information contains survey data
released by the European Commission (EC).* The second block contains several quantitative indica-
tors that will be described below and, together with the first block, will be used as explanatory variables
for the third block of information, which consists of Gross Fixed Capital Formation (GFCF) expendi-
tures and several of its subcomponents. These data are estimates of Banco de Portugal based on na-
tional accounts data published by Instituto Nacional de Estatistica (Statistics Portugal).®

The first block of information — the survey data — was divided into two different information sets: a “da-
tabase of totals”, which contains 42 variables with aggregates for the sectors as a whole (manufactur-
ing industry, construction, retail trade and services); and a “database of sectors”, which breaks down
the industry and the construction surveys into several subsectors and contains 185 variables (see Ta-
ble 1). Both databases are quarterly, balanced, and in those situations where the survey responses
have a monthly frequency, it is assumed that all three months of the quarter are known. The monthly
survey data is published on the last working day of the month to which it refers.

The survey data are in most cases published in the form of (seasonally adjusted) balances. Besides
being in general unrevised, this data is disclosed in advance of national accounts. The sample period
starts in 1997Q3, due to data availability issues, and has 42 observations (ending in 2007Q4)°

The second block of information is also quarterly, balanced and derived from indicators that have
monthly frequency. Due to availability issues, the information set is restricted to sales of heavy com-
mercial vehicles, Industrial Production Index (IPI), IPI - investment goods, IPI - transportation equip-
ment, IPl - investment goods excluding transportation equipment, cement sales and imports of
cement. All data was seasonally adjusted with the X12-ARIMA software. The indicators of the second
block of information are disclosed with a delay that ranges from four to thirty days from the end of the
month to which they refer.’

Finally, the third block of information contains the variables of interest. These are GFCF expenditures
and several of its subcomponents, namely Public and Private GFCF, being the latter disaggregated
into residential and productive GFCF. The disaggregation into construction and total excluding con-
struction is also considered. In the case of Public GFCF, although the data depends on administrative
decisions, it is being allowed that such decisions may have spill-over effects to the private sector of the
economy and may eventually have an impact on the behaviour of some survey data. The analysis of
the GFCF data will be carried out in quarter-on-quarter (qoq) and in year-on-year (yoy) changes. The
two options can be found in the literature ®

The survey data were all assumed to be stationary in levels. This is in line with the empirical literature
(see, for instance, European Commission (2000)), and in the vast majority of cases also in line with the
conclusion stemming from at least one of the standard unit root tests usually considered in the litera-
ture (Augmented Dickey-Fuller, Philips-Perron and Kwiatkowski-Phillips-Schmidt-Shin) at a 10 per

(4
(5
(6
7

The data can be retrieved from the Eurostat website http./europa.eu.int/comm/eurostat.
Total GFCF data is taken from the database of Banco de Portugal. See Banco de Portugal (2008) and the website www.bportugal.pt.
1997Q3 and 2007Q4 refer to the third quarter of 1997 and the fourth quarter of 2007, respectively.

Between the full availability of a quarter of survey data and the publication of the corresponding first release of the national accounts (around 75 days),
several different vintages of data belonging to the second block are available. All information of blocks one and two of a given quarter is available one month
after the end of that quarter. An analysis based on the available data vintages is beyond the scope of this article.

8

Riinstler and Sédillot (2003) use survey data to forecast quarterly changes of GDP. An analysis based on yearly rates of change can be found in Hansson,
Jansson and Lof (2005) or Claveria et al. (2007). Artis and Surifiach (2003) and Barnes and Ellis (2005) have analyses in both quarterly and yearly terms.
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LIST OF SURVEY INDICATORS

Questions Total and subsectors Frequency Starts in...
Industry
Industry Confidence Indicator Total Manufacturing m Jan 1987
Production trend observed in recent months Consumer Goods m Jan 1987
Assessment of order-book levels Durable Consumer Goods m Jan 1987
Assessment of export order-book levels Non Durable Consumer Goods m Jan 1987
Assessment of stocks of finished products Food, Beverages m Jan 1987
Production expectations for the months ahead Investment Goods m Jan 1987
Employment expectations for the months ahead Intermediate Goods m Jan 1987
Assessment of current production capacity q Jan 1987
Duration of production assured by current order-book levels q Jan 1987
New orders in recent months q Jan 1987
Export expectations for the months ahead q Jan 1987
Current level of capacity utilization q Jan 1987
Competitive position domestic market q Jul 1994
Competitive position inside EU q Jul 1994
Competitive position outside EU q Jul 1994
Factors limiting the production q Jan 1987
None q Jan 1987
Demand q Jan 1987
Labour q Jan 1987
Equipment q Jan 1987
Other q Jan 1987
Construction
Construction Confidence Indicator Total Construction m Jan 1989
Building activity development over the past 3 months Building: total m Jan 1989
Main factors currently limiting your building activity Building: residential m Jan 1989
None Building: non-residential m Jan 1989
Insufficient demand Public works (civil engineering) m Jan 1989
Weather conditions m Jan 1989
Shortage of labour force m Jan 1989
Shortage of material and/or equipment m Jan 1989
Other factors m Jan 1989
Evolution of your current overall order books m Jan 1989
Employment expectations over the next 3 months m Jan 1989
Operating time ensured by current backlog (in months) q Jan 1989
Retail Trade
Retail Trade Confidence Indicator Total Retail Trade m Jan 1989
Business activity (sales) development over the past 3 months m Jan 1989
Volume of stock currently hold m Jan 1989
Orders expectations over the next 3 months m Jan 1989
Business activity expectations over the next 3 months m Jan 1989
Employment expectations over the next 3 months m Jan 1989
Services
Services Confidence Indicator Total Services m Jun 1997
Business situation development over the past 3 months m Jun 1997
Evolution of the demand over the past 3 months m Jun 1997
Expectation of the demand over the next 3 months m Jun 1997
Evolution of the employment over the past 3 months m Jun 1997
Expectations of the employment over the next 3 months m Jun 1997

Source: European Commission.
Note: The the letter m or g indicates that the survey data is available with monthly or quarterly frequency, respectively.

cent significance level. According to similar considerations, the levels of the variables of the second

and third block of information were taken to be non-stationary.®

(9) All results are available at request. It should be noted that in some cases, including in the second block, the results are not always conclusive and
unambiguous. For instance, the non-stationarity null hypothesis of sales of heavy commercial vehicles is not rejected only at 5 per cent significance level. At

a 10 per cent level that hypothesis is rejected.
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3. BUSINESS SURVEYS AND INVESTMENT

This section briefly reviews the methodology and main conclusions of Maria and Serra (2008), given
that their main objective was to assess the usefulness of business surveys as a source of information
behind contemporaneous or leading forces driving investment in Portugal. To achieve this goal, Maria
and Serra implemented what was named a “fishing contest”. The participants in this contest included
bridge models, which are simple econometric formulations that explore the existence of links between
quarterly national accounts data and other information known in advance of national accounts, thereby
establishing an empirical bridge between the two datasets. These models do not necessarily stem
from economic theory, and therefore are not behavioural or structural in that sense. Other participants
were models based on principal components (derived from standard and non-standard methods), and
models built with the outcome of PLS regressions. The performance of these models was then evalu-
ated against a benchmark autoregressive (AR) model. All models were tailored to produce h-step
ahead direct forecasts, where h =1,2,3 and 4.

The process of model building and model selection is summarized in Chart 1. The figure concentrates
on AR models, but the process is identical to all participants of the “fishing contest”. The first step was
always to construct several initial specifications for each variable of interest and for each period ahead.
The second step was to eliminate all variables not significant at 10 per cent (one at a time starting from
the least significant), following a general-to-specific approach. Lastly, all final specifications derived
from all initial specifications were used to implement out-of-sample forecasts for the period
2006Q1-2007Q4, using an expanding window (i.e. the sample period increases, sequentially, one ob-
servation, for each new out-of-sample forecast).

Chart 1

FORECASTING PROCESS BASED ON AUTOREGRESSIVE MODELS

Autoregressive processes for
the variable of interest y

Initial Model I Model II Model IV
Specifications G=0 (=2) 0

General-to-specific

y v v Y

Final Final Final Final
Specifications Model I Model IT Model
J i J \
Forecast Forecast Forecast Forecast
h step- h step- h step-
ahead ahead ahead

Source: Maria and Serra (2008).
Note: “j” is the initial number of regressors (up to a maximum of 4) in the AR models (besides a constant).
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All “fishing contest” participants had the following general form:

Yiceh U0,V 4+ 40,y 4 + W X7 oty kXI:,t Nt ten (1)

whereh =1..4andk =1...5

Variable y is the variable of interest and is defined in qoq or yoy rates of change. x * represents the set
of regressors. The procedure is implemented for each period ahead (h ), thereby implying that the co-
efficients 6 and v, as well as the constant n are conditional on h. Equation (1) was estimated with or
without the restriction 6/- =0,Vj; with different x *, defined according to the each participant; and us-
ing, alternatively, the “database of totals” and the “database of sectors”.

Previous work regarding the usefulness of surveys for short-term forecasting has extensively focused
on bridge models and therefore this was naturally the first participant of the “fishing contest”."® In this
case, x * corresponds to a specific survey dataseries among the “database of totals” or the “database
of sectors”. These series were listed in Table 1. More precisely, each variable was set to x i*lt , Where
the subscript /|t indicates which lag i (from zero up to four) for which the survey indicator shows the
highest correlation with the dependent variable y, conditional on information up to t. This implies that
the lag order of each series in the first block of information was adjusted according to these correla-

tions. The remaining participants also start by computing x but instead of using them directly, re-

it
duce the dimensionality of this information set by exploring, in particular, their correlation structure.
Methods based on the principal components (PC) methodology are natural participants in this context.

These participants are summarized in Chart 2.

Chart 2

FORECASTING PROCESS FOR METHODS BASED ON PRINCIPAL COMPONENTS

Variables xl.‘ ‘

N2 N N N4
Participants in the Method 2: Method 3: Method 4: Method 5:
fishing contest Standard PC Targeted PC Weighted PC Correlation-
weighted PC
Transformation Standardi Standardi Standardi Standardi

of the variables andardize andardize andardize tandardize

I
Weight by
correlation

|

Principal Components Extraction

PC Selecti Highest More Correlated Weighted index Highest
election Eigenvalues with y, of PCs Eigenvalues

Source: Maria and Serra (2008).
Note: x ;| stands for each of the variables listed on Table 1, already adjusted according to the correlation lag that produces the highest correlation with y.

(10) See, for instance, Riinstler and Sédillot (2003).
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Method 2 (standard PC) corresponds to the standard principal components methodology. In this case,
x * refers to the components associated to the highest eigenvalues. Method 3 (targeted PC) differs
from Method 2 in the selection of the principal components. Instead of choosing the components that
are associated with the highest eigenvalues, it selects the ones that are more correlated with the vari-
able of interest, and therefore potentially more appropriate, or “targeted”, to forecast. This is in line with
Bai and Ng (2007, 2008). These authors emphasise that when the goal is to forecast a specific series,
and not just summarizing a particular database, there is no reason to think that the components that
best explain a particular economic variable are also the same that explain another (completely differ-
ent) variable. Method 4 (weighted PC) is derived from the work of Dias, Pinheiro and Rua (2008).
These authors suggest the use of all principal components (which are also identical to those obtained
with Method 2). After taking into account a particular weighting scheme of all components, x * col-
lapses in this case to one single regressor. These weights reflect two forces at work - alignment of the
PC with the directions of the common movement of all variables present in the survey database and
alignment of the PC with the variable of interest. Method 5 (Correlation-weighted PC) relies on the pos-
sibility that the principal components methodology can be applied to any second-moment matrix. While
on Method 2, all x ;, were considered to “arrive on an equal footing” and are “equally important”," this
method assumes that the survey indicators are not equally important. The weighting scheme sug-
gested in Maria e Serra to differentiate their relative importance was constructed using the correlation

coefficient of each x ;, with the variables of interest."”

Finally, the last participant in the “fishing contest” - Method 6 -, was obtained within a PLS framework.
This participant includes features from the principal components methodology and from least squares.
The variant of PLS used herein is such that the dependent variable is only one and x * corresponds to
one single regressor (as in Method 4). * More precisely, x * is constructed with the goal of predicting a
(standardized) dependent variable y, tailored to forecast h steps-ahead, from a database of (standard-
ized) x ;; variables.

According with the empirical evidence of Maria and Serra (2008), models with survey data outperform,
in general, simple AR models for the same horizon.™ This indicates that survey data include relevant
information for forecasting purposes that is not included in the dynamics of the dependent variables. In
addition, the survey information included in the outperforming models is often obtained from the “data-
base of sectors”, which indicates that using a richer information environment produced some gains in
terms of forecasting accuracy.

The outperforming models usually combine, in general, survey information and autoregressive terms,
particularly when the dependent variable is expressed in yoy terms. Bridge models have a surprising
relative performance, as they are in general the best method for all dependent variables and forecast-
ing horizons. This is particularly evident using qoq data, but is also valid for some cases when consid-
ering yoy data. Even when bridge models do not produce the lowest RMSE, they often improve on the
performance of the benchmark AR model. This suggests that particular survey data series do seem to
possess non-negligible leading characteristics that should be explored further.

The forecasting accuracy of bridge models, measured by the ratio between their RMSE and the RMSE
of the benchmark AR model, is depicted in Chart 3. As it can be seen, the large majority of outcomes is
below 1, indicating a lower out-of-sample accuracy of the AR models in comparison with the bridge
models.

(11) See Jackson (1991), Chatfield and Collins (1996) and Jollife (2002).
(12) Any set of weights is potentially usable. The definition of the best weighting scheme was beyond the scope of Maria and Serra (2008).
(13) The univariate variant of PLS used herein has been named in the literature as PLS1.

(14) For more detailed data on the results of Maria and Serra (2008), please see Tables 1 and 2 of the Appendix, regardind the qog and yoy databases,
respectively.
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Chart 3

THE RELATIVE FORECASTING ACCURACY OF BRIDGE MODELS
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Note: The relative RMSE is defined as the ratio between the RMSE of the bridge model and the RMSE of the benchmark AR model for the corresponding period-ahead forecast. A lower
than 1 relative RMSE indicates a lower out-of-sample accuracy of the AR model over the period between 1996Q1 and 2007Q4, in comparison with the bridge model. A relative RMSE
equal to zero would indicate an exact out-of-sample forecast of the bridge model. The actual numbers behind these graphs are reported in Tables 1 and 2 of the Appendix..

4. BRIDGE MODELS INCLUDING QUANTITATIVE INDICATORS

This section extends the empirical evidence of Maria and Serra by investigating the impact of addi-
tional explanatory variables on the initial specifications of bridge models. In contrast with the survey in-
formation, which is subjective by definition, these additional variables are of a quantitative nature. The
main objectives of the present article are to evaluate if the information content of surveys is still useful
when quantitative information is included in the equations, and whether forecast accuracy gains are
achieved.
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4.1. Database and methodology

The database in this section uses all three blocks presented in Section 2. Furthermore, the empirical
evidence will be based on the breakdown of the first block in the “database of totals” and in the “data-
base of sectors” and on the use of qoq and yoy changes of the variables of interest.

Given the relative performance of bridge models, the analysis focuses on the augmentation of equa-
tions with the structure defined in (1). To enhance the comparability with the previous results, all equa-
tions will be evaluated in terms of out-of-sample forecast accuracy for the period 2006Q1-2007Q4
using an expanding window; all RMSE will be compared with the same benchmark AR model; and the
outset follows the structure presented in Chart 1. However, to avoid severe losses in degrees of free-
dom, a selection criterion has to be defined with the objective of clarifying how many quantitative and
qualitative regressors should be used for forecasting purposes.15 The procedure that was followed
starts by introducing one single quantitative indicator at a time in equations (1), withk =1,2,...,5. The
final specifications of these models are then evaluated by their relative out-of-sample accuracy. The
best performing models will then be used to establish a maximum number of surveys and maximum
number of quantitative indicators in the initial specifications. To assure a higher comparability with the
previous results, the goal is to maintain a total number of regressors that does not exceed five, besides
the autoregressive part.

4.2. Empirical results

The empirical evidence based on bridge models that include qualitative indicators and one quantitative
indicator show that, in almost all situations, there is at least one survey variable that remains in the final
specifications, implying that their information is useful for forecasting investment even when quantita-
tive data is available. In addition, the usefulness of quantitative indicators seems very specific, given
that not all lead to an improvement in the survey based bridge model, being often dropped from the fi-
nal specification of the equations (about 60% of the cases), particularly for longer forecasting horizons.
However, when these variables remain in the final specifications, the quantitative indicators lead in
general to a reduction in the RMSE.

For models in qoq terms, the quantitative indicators that lead in more cases to a reduction in the RMSE
vis-&-vis the bridge models composed only by survey data and autoregressive terms are cement sales
and IPI - transportation material. For yoy data, besides the same IPl subcomponent, total IPl and im-
ports of cement are also relevant. In general, a close inspection of both databases suggests that the
number of survey regressors to be included in the initial specification of the equations in order to avoid
a substantial loss of out-of-sample accuracy is around two.

In the case of qoq data, the best final models are in their majority obtained from the “database of sec-
tors” (73% of the cases) and do not include autoregressive terms (56% of the times). On the other
hand, the presence of the “database of sectors” is not so expressive for models in yoy terms (42% of
the cases), and AR terms are in general included (97% of the cases).

Chart 4 presents the results for those indicators which are more often found to improve on the survey
based bridge models.'® These indicators are P! - transportation material, cement sales and imports of

(15) With 4 autoregressive terms, 5 survey variables and a total number of 7 quantitative indicators, plus a constant, this adds up to 17 regressors.

(16) The actual data behind Chart 4, results obtained from equations involving other quantitative indicators and information regarding the composition of the final
estimated models are presented in Tables 3 and 4 of the Appendix, for qog and yoy data, respectively.
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THE FORECASTING ACCURACY OF BRIDGE MODELS INCLUDING QUANTITATIVE INDICATORS
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Note: ‘Relative RMSE” is defined as the ratio between the RMSE of the bridge model and the AR model. A lower than 1 relative RMSE indicates a lower out-of-sample accuracy of the AR
model over the period between 1996Q1 and 2007Q4, in comparison with the bridge model. The actual numbers behind these plots are reported in Tables 3 and 4 of the Appendix.
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cement. As it can be seen, the large majority of outcomes for the relative RMSE is below 1. In these sit-
uations, Method 1 of Maria and Serra (2008) ceases to be the best performing model.

Based on these conclusions, the analysis proceeded with the estimation of bridge models of two sur-
vey indicators (the most correlated with the dependent variable) and three quantitative indicators (IPI -
transportation material, sales of cement and imports of cement). In general, the results show that best
performing models with dependent variables in qoq terms rely more on the “database of sectors” than
in the “database of totals”, while the opposite occurs in the case of yoy terms. Regardless of the data-
base, the final specifications of the models are relatively similar, given that AR terms, survey data and
quantitative indicators are all present. For nearer term forecasts, these augmented models lead in
some cases to reductions in the RMSE against the remaining bridge models. However, this gain is nei-
ther systematic across horizons nor valid for all dependent variables, which suggests that an adequate
forecast should not neglect the predictive power of alternative specifications or alternative quantitative
indicators.

Chart 4 also presents the empirical results showing that the RMSE of bridge models including two
qualitative indicators and three quantitative indicators are not always the lower envelope of the corre-
sponding RMSE of models which include only one of these quantitative indicators. For instance, the
relative RMSE of the model for current-quarter qoq forecasts (h=1) of private productive GFCF is
higher than 1. However, a model including AR terms, survey data and the IPI - transportation material
indicator generates a relative RMSE of about 1. When this quantitative indicator is replaced by the
overall IPI (which was not selected), the relative RMSE is reduced even further.

5. CONCLUSIONS

This article reviewed and extended the empirical evidence included in Maria and Serra (2008). The
usefulness of business surveys was analysed in Maria and Serra by promoting a fictional “fishing con-
test”, where the participants were bridge models, models based on principal components (derived from
standard and non-standard methods), and models built within a partial least squares (PLS) framework.
In general, the empirical evidence indicated that there was always a participant producing a lower
RMSE than the one associated with simple autoregressive models. In several specifications, the aug-
mentation of each of the admitted participants with AR terms produced the lowest RMSE. This conclu-
sion was in general valid for both the goq and yoy databases, and as well as for two databases of
surveys (“database of totals” and “database of sectors”). In addition, bridge models showed a striking
performance in relative terms. Even when these models do not produce the lowest RMSE in absolute
terms, they often improve on the performance of the autoregressive benchmark. In this context, the in-
formation provided by a few survey dataseries does seem to possess leading characteristics that are
valuable for forecasting purposes.

The empirical evidence included in Maria and Serra was extended by investigating the impact of add-
ing quantitative explanatory variables to the initial specifications of bridge models. The quarterly fig-
ures for these variables are also known in advance of national accounts, although the full set of
quantitative indicators is only available with a delay of up to 30 days against the survey data, which are
published on the last working day of each month. These properties make them natural competitors of
survey variables. The quantitative data considered comprise sales of vehicles, industrial production
(overall and components) and cement sales and cement imports.

The conclusions suggest that quantitative indicators work as complements of survey data, given that in
the largest majority of cases, the latter remain in the final specification of equations when one or sev-
eral quantitative indicators are added. Some indicators, namely IPI — transportation equipment, sales
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and imports of cement, considered both separately and jointly, lead to an improvement in RMSE in
several cases when compared to the exclusively survey based bridge models. This adds to the overall
view already present in Maria and Serra (2008) that a richer set of information seems to yield better re-
sults. However, this improvement is not systematic across forecasting horizons or across dependent
variables, being more concentrated on shorter forecasting horizons, which implies that an adequate
forecast should not neglect the predictive power of alternative specifications or alternative quantitative
indicators.
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APPENDIX

This appendix presents four tables containing a comprehensive summary of all empirical evidence. Ta-
bles 1 and 2, derived using goq and yoy rates of change, respectively, are a summary of the empirical
evidence of Maria and Serra (2008). Tables 3 and 4 are a summary of the empirical results of this arti-
cle, derived using qoq and yoy rates of change, respectively. All remaining results are available upon
request.

In all tables, the first column identifies the models that are being evaluated. The initial rows report the
absolute values of the lowest RMSE for the benchmark AR models (obtained following the structure
presented in Chart 1). The remaining results are in relative terms against the benchmark model.
Therefore, for h = 1, 2, 3 and 4 a relative RMSE higher/lower than 1 indicates a higher/lower RMSE
than the corresponding AR model. If the figure is below 1, then the model is considered as depicting
higher forecast accuracy than the benchmark AR process. This situation is highlighted in bold on all ta-
bles. The lowest relative RMSE among all non-benchmark models is highlighted with a shaded area.
Furthermore:

- Column (1) indicates the number of survey regressors included in the initial specification of the
equation corresponding to the lowest RMSE.

- Column (2) indicates the database from which the model was obtained: the letter “t” depicts the

“an

“database of totals” and the letter “s” the “database of sectors”.

- The symbol (*) in column (3) indicates the presence of at least one AR term in the initial
specification.

For Tables 3 and 4, in particular, the shading area in the upper part of the tables indicates the lowest
relative RMSE within that part. These models include qualitative indicators and one quantitative indica-
tor. For the lower part, shading depicts the situation where the corresponding model outperforms all
models. These models include two qualitative indicators and three quantitative indicators. Tables 3
and 4 also include the following information:

- A star (*) in column (4) indicates the presence of at least one survey indicator in the final
specification of the equation.

- Astar (*) in column (5) indicates the presence of at least one quantitative indicator in the final
specification of the equation.
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Table 1

-OF-SAMPLE RMSE FOR QUARTER-ON-QUARTER FORECASTS

Overall

Specification

Public

Specification

Private

Specification

Private Residential

Specification

Private Productive

Specification

Construction

Specification

Overall excl. construction

Specification

Initial Initial Initial Initial Initial Initial Initial
RMSE k Dat AR RMSE k Dat AR RMSE k Dat AR RMSE k Dat AR RMSE k Dat AR RMSE k Dat AR RMSE k Dat AR
h M @ @ m @ @ m @ @ m @ @ M @ @ m @ @ M @ @
Method 0 - AR Model 1 0.021 1 0.069 1 0.018 1 0.034 2 0.018 1 0.033 1 0.030 1
2 0.022 3 0.069 1 0.020 4 0.034 1 0.023 2 0.033 1 0.032 3
3 0.021 1 0.061 4 0.019 1 0.034 2 0.019 1 0.033 2 0.029 1
4 0.021 4 0.060 4 0.019 4 0.034 1 0.019 1 0.033 1 0.028 1
Mean 0.022 4 0.070 1 0.020 1 0.034 1 0.020 1 0.033 1 0.030 1
Method 1 - Bridge Model
1 094 4 s 0.71 3 t 097 4 s 086 5 s 1.02 1 s * 0.57 4 s * 079 3 s
2 0.57 3 s * 0.68 5 s 0.79 2 s * 055 5 s 051 1 s * 0.68 2 s * 0.69 4 s
3 073 5 s * 069 3 s * 044 1 t * 0.86 4 t 0.67 5 s * 0.70 2 s * 0.88 3 t *
4 0.59 1 t * 0.72 1 s * 0.38 1 t * 0.80 3 t * 0.73 3 s * 0.66 5 s 0.78 1 s *
Mean 0.79 2 s * 0.78 5 s * 071 1 t * 083 5 s 079 1 s * 0.73 4 s * 081 1 s *
Method 2 - Standard PC
1 093 2 s 087 5 t 097 2 s 1.03 2 s 0.98 2 s 092 4 t 081 5 s *
2 0.75 4 s 082 5 t 082 4 s 1.05 4 s * 080 2 s 091 5 s 0.78 4 t
3 093 2 s * 0.66 4 t * 093 2 s 092 3 s 095 5 t 080 4 s * 099 2 t
4 0.88 2 s 079 3 t * 086 2 t * 084 5 s 089 2 s 0.81 2 s * 1.01 1 s *
Mean 090 2 s 0.80 4 t * 089 2 s 1.00 3 s 090 2 s 090 2 s * 091 2 s
Method 3 - Targeted PC
1 1.08 1 t 071 5 t * 113 1 t 087 4 s 1.03 2 s 098 5 t 0.81 1 s
2 0.77 3 s 0.86 2 t 0.62 4 s 1.00 2 s 0.79 1 s 0.86 4 s 0.81 3 s
3 089 2 s 068 5 t * 093 1 s 1.00 1 s 0.66 3 t * 0.89 1 t * 094 3 s *
4 0.84 4 s 0.78 1 t * 0.84 1 t * 0.77 5 s 087 2 t 097 5 s * 094 5 s *
Mean 0.89 2 s * 082 4 t * 0.97 1 s 099 4 s 093 1 s 097 1 t * 0.90 1 s
Method 4 - Weighted PC
1 1.07 1 s 0.96 1 t 113 1 s 1.05 1 t 115 1 s 098 1 s 092 1 s *
2 1.04 1 s 0.97 1 t 1.04 1 s 1.04 1 t 0.92 1 s 099 1 t 0.98 1 s
3 1.01 1 s * 0.93 1 s * 113 1 t 1.06 1 t 117 1 t 079 1 s * 094 1 s
4 0.96 1 t * 0.85 1 s * 0.99 1 t * 1.04 1 t 1.04 1 t 085 1 s * 095 1 s
Mean 1.02 1 t * 0.90 1 s * 1.04 1 t * 1.05 1 t 1.07 1 t 090 1 s * 0.96 1 s
Method 5 - Correlation Oriented PC
1 095 2 s 084 5 t 099 2 s 1.04 2 s 1.03 2 s 095 4 s * 089 2 s
2 092 2 s 089 3 t 092 2 s 1.02 2 s 084 2 s 092 5 s 082 4 t
3 099 2 s 0.83 4 t * 112 2 s 097 4 s 112 2 s 079 1 s * 095 1 s
4 0.89 2 s 0.76 3 t * 093 5 t * 0.86 4 s 091 2 s 0.78 2 s * 096 1 s
Mean 093 2 s 084 5 t 095 2 s 098 4 s 096 2 s 090 1 s * 093 2 s
Method 6 - PLS
1 0.88 2 s * 1.03 1 s * 086 2 s 080 5 t 089 2 s 089 2 s * 0.74 4 t
2 091 4 t 099 1 t * 083 2 s 081 5 t 0.74 2 t * 0.87 4 t 0.76 2 s
3 090 4 t * 122 1 t 087 5 t 085 5 t 090 5 t * 097 4 s 087 1 s
4 096 4 s 126 1 t 094 2 s 0.84 4 t 093 4 s 095 4 s 0.88 1 s *
Mean 095 4 t * 1.05 1 t * 086 2 s 082 5 t 090 2 s 097 4 t * 085 2 s

Source: Authors’ calculations.
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Table 2

OUT-OF-SAMPLE RMSE FOR YEAR-ON-YEAR FORECASTS

Overall Public Private Private Residential Private Productive Construction Overall excl. construction

VN0 ap oouvg | URI[MY dMUOU0IT]

90}

Specification

Specification

Specification

Specification

Specification

Specification

Specification

Initial Initial Initial Initial Initial Initial Initial
RMSE k Dat AR RMSE k Dat AR RMSE k Dat AR RMSE k Dat AR RMSE k Dat AR RMSE k Dat AR RMSE k Dat AR
h a @ O m @ @ M @ @ M @ @ M @ @ a @ @ M @ @
Method 0 - AR Model 1 0.026 2 0.094 3 0.022 1 0.030 4 0.022 1 0.033 4 0.029 1
2 0.035 4 0.091 3 0.033 4 0.040 2 0.034 4 0.045 3 0.041 1
3 0.041 2 0.131 2 0.035 1 0.036 1 0.036 1 0.054 4 0.043 1
4 0.040 2 0.143 4 0.032 2 0.034 1 0.034 2 0.055 4 0.044 1
Mean 0.036 3 0.122 3 0.031 2 0.036 1 0.032 2 0.048 4 0.039 1
Method 1 - Bridge Model
1 085 1 t * 0.78 5 s * 0.88 2 t * 082 2 t * 0.98 1 t * 079 5 t * 1.04 1 t *
2 079 3 s * 0.63 5 s * 0.80 4 s 0.72 3 t 112 1 t * 052 5 s * 0.89 4 s *
3 0.65 2 t * 0.53 4 s * 043 2 t * 095 3 t * 0.63 1 s * 059 3 t * 047 5 t *
4 072 5 t 0.60 4 t * 049 1 s * 112 5 t * 0.57 1 t * 059 5 t * 062 5 s *
Mean 0.89 5 s * 0.62 4 s * 0.83 4 s * 1.06 3 t * 0.86 1 t * 0.66 5 t * 0.80 3 s *
Method 2 - Standard PC
1 0.88 2 s * 092 5 s * 1.08 1 t * 1.00 2 s * 1.05 1 t * 0.78 1 s * 090 2 t *
2 0.57 2 s * 0.84 1 s * 0.61 2 s * 096 5 s 0.63 2 s 0.62 1 s * 0.62 2 s
3 0.53 2 s * 0.87 1 s * 0.50 2 s * 095 2 t 048 2 s * 0.58 1 s * 0.55 2 s *
4 0.65 2 t * 0.65 4 t * 0.66 2 s * 097 2 t 0.74 2 s * 051 1 t * 0.72 1 s *
Mean 0.65 2 s * 0.79 4 t * 0.68 2 s * 099 3 s * 070 2 s * 0.63 1 s * 0.74 2 s *
Method 3 - Targeted PC
1 094 1 t * 084 2 s * 1.08 1 t * 1.07 1 t * 1.05 1 t * 0.76 2 s * 0.92 2 s *
2 0.59 4 s * 0.83 2 t * 0.61 2 s * 093 4 s * 0.81 3 s * 0.62 1 s * 0.52 1 s
3 0.70 3 s * 0.86 2 s * 045 3 s * 1.07 4 t 048 2 s * 0.58 1 s * 049 1 s
4 0.78 4 s * 0.66 4 t * 059 2 t * 082 3 s * 0.65 1 s 049 5 t * 082 4 s *
Mean 0.78 3 s * 0.76 2 t * 0.70 3 s * 1.04 3 s * 0.78 1 s * 0.63 1 s * 0.78 1 s *
Method 4 - Weighted PC
1 093 1 s * 093 1 s * 1.08 1 t * 1.06 1 t * 1.05 1 t * 0.80 1 s * 1.05 1 t *
2 094 1 t * 085 1 s * 1.02 1 t * 1.06 1 s 1.00 1 t * 0.62 1 s * 1.10 1 t *
3 1.01 1 s * 0.87 1 s * 122 1 s 1.30 1 t 1.05 1 t * 0.57 1 s * 1.07 1 s *
4 111 1 t 0.78 1 s * 138 1 t * 133 1 t 120 1 t * 049 1 t * 099 1 s
Mean 1.01 1 t * 0.80 1 s * 117 1 t * 126 1 t 1.07 1 t * 0.62 1 s * 1.06 1 s *
Method 5 - Correlation Oriented PC
1 092 1 t * 090 5 s * 1.06 1 t * 1.02 1 t * 111 1 s * 0.83 1 s * 093 2 t *
2 0.64 2 s * 0.84 1 s * 0.62 2 s * 087 2 s * 0.70 2 s 0.62 1 s * 0.65 2 s
3 0.60 2 s * 0.84 1 s * 0.60 2 s * 1.07 2 t 0.67 2 s * 0.56 1 s * 0.74 2 t *
4 0.70 2 s * 0.70 3 t * 072 2 s * 097 2 t 0.67 2 s * 0.50 1 t * 0.66 1 s *
Mean 0.69 2 s * 0.78 1 s * 0.73 2 s * 1.03 3 s * 0.75 2 s * 0.62 1 s * 0.80 2 t *
Method 6 - PLS
1 161 4 t 177 1 t 129 2 s * 126 2 t * 133 2 t * 171 1 t 098 4 t
2 117 2 t * 185 1 t 0.78 2 t * 089 2 t 0.78 4 t * 127 1 t 075 2 t *
3 098 2 s * 127 1 t * 082 2 s 1.07 2 t * 0.76 2 t 112 1 s 0.77 2 s
4 1.09 2 s * 121 1 t 094 2 s 111 2 s * 089 2 s 1.14 1 s 069 1 s *
Mean 1.19 2 s * 1.38 1 t 095 2 s 110 2 t * 094 2 t 127 1 t 085 4 t

Source: Authors’ calculations.
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Table 3 (to be continued)

-OF-SAMPLE RMSE FOR GFCF QUARTER-ON-QUARTER FORECASTS

Overall Public Private Private Residential Private Productive Construction Overall excl. construction
Specification Specification Specification Specification Specification Specification Specification
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final

RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind

h M 2 @) @ (5 M 2 @) @ 6 M 2 @) @ (5 M 2 @) @ ) M 2 @) @ (5 1 2 @) @ 6 M 2 @) @ (5
Method 0 1 0.021 1 0.069 1 0.018 1 0.034 2 0.018 1 0.033 1 0.030 1
- AR Model 2 0022 3 0.069 1 0.020 4 0.034 1 0.023 2 0.033 1 0.032 3
3 0.021 1 0.061 4 0.019 1 0.034 2 0.019 1 0.033 2 0.029 1
4 0.021 4 0.060 4 0.019 4 0.034 1 0.019 1 0.033 1 0.028 1
Mean 0.022 4 0.070 1 0.020 1 0.034 1 0.020 1 0.033 1 0.030 1
Method 1 1 1.03 4 s * 079 3 s * 114 1 t o 091 1 s * * 102 1 s * * 057 4 s * * 080 2 s *
- Just surveys 2 057 3 s * 082 5 s * 079 2 s * 061 5 s * 0.51 1 s * 068 2 s * 072 4 s *
3 073 5 s * 069 3 s * * 0.44 1 t * 088 1 t * 067 5 s * 070 2 s * 088 3 t *
4 0.59 1 to 072 1 s * % 0.38 1 too* 080 3 t * 073 3 s * % 071 5 s * 078 1 s * %
Mean 0.79 2 s 078 5 s 0.71 1 t 087 5 s 079 1 s 073 4 s 081 1 s
Indicator 1 1 101 4 s * 077 4 s * 1.14 1 too 091 1 s * % 102 1 s * * 057 4 s * % 077 2 s *
- Sales of heavy 2 056 3 s * 073 4 s * 066 2 s oo 052 4 s * * % 051 1 s * 066 2 s * 075 1 s oo
commercial 3 073 5 s * 072 3 s * % 0.44 1 t * 068 5 s * * ¥ 067 5 s * 065 5 s * * 090 1 s *
vehicles 4 0.65 1 t oo 08 2 t * * 041 1 toox o 080 3 t * 066 3 s * * ¥ 071 4 s * 077 1 s * %
Mean 0.80 4 s 078 2 s 0.72 1 t 080 5 s 079 1 s 069 4 s 080 1 s
Indicator 2 1 1.05 2t oo 078 3 s * 107 2 t * * * 091 1 s * * 095 1 s * * % 062 4 s * * 080 2 s *
- 1Pl 2 057 3 s * 082 5 s * 079 2 s * 061 5 s * 053 1 s * 071 1 s * * 0¥ 069 3 s *
3 073 2 t * 072 3 s * * 0.44 1 t * 088 1 t * 067 5 s * 070 2 s * 087 3 t oo
4 0.60 1 | S 072 1 s * * 0.40 1 | S 069 2 t * * * 073 3 s * * 064 5 s * * * 078 1 s * *
Mean 079 2 s 075 5 s 071 1 t 084 5 s 078 1 s 0.74 4 s 080 1 s
Indicator 3 1 1.01 2t ook 079 3 s * 110 2t ook 08 1 s * * ¥ 1.08 1 s o 075 4 s * * % 081 2 s *
- 1PI - 2 056 2 s * 078 5 s * 081 2 s * 061 5 s * 051 1 s * 068 2 s * 072 4 s *
Investment 3 078 5 s oo 072 1 s * * 0.54 1 t oo 093 5 s * 074 5 s oo 073 5 s * * 084 3 t *
goods 4 079 2t * * 0711 s * % 0.56 1 toor o 090 1 s A 073 3 s * * 074 4 s * 078 1 s * *
Mean 079 2 s 077 1 s 0.80 1 t 089 5 s 082 1 s 075 4 s 082 1 s
Indicator 4 1 085 2 t oo 079 3 s * 099 2 t oo 091 1 s * * 1001 s * * % 057 4 s * * 08 2 s * * =
-1PI 2 050 4 s * * ¥ 076 5 s * 069 3 s oo 061 5 s * 066 1 s * * ¥ 062 5 s * * 071 4 s oo
Transportation 3 0615 s * * * 070 3 s * % 0.44 1 t oo 095 5 s * * ¥ 064 5 s oo 066 2 s A 082 3 t oo
equipment 4 0.62 1 toox o 063 1 s * * 0.43 1 tooxor 085 2 t oo 073 3 s * * 071 5 s * 076 1 s * *
manufacture Mean 0.72 2 s 0.75 1 s 0.71 1 t 090 5 s 083 1 s 071 5 s 081 1 s
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Table 3 (continued)

-OF-SAMPLE RMSE FOR GFCF QUARTER-ON-QUARTER FORECASTS

Overall Public Private Private Residential Private Productive Construction Overall excl. construction
Specification Specification Specification Specification Specification Specification Specification
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final

RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind

h M 2 @) @ () M 2 @) @ (5 M 2 @) @ (65 M 2 @) @ (5 M 2 @) @ 6 M 2 @) @ (5 M 2 @) @ (65
Indicator 5 1 114 1t * 076 3 s oo 120 2t oo 091 1 s * * 133 1 s oo 086 4 s * * ¥ 095 2 s oo
- IPl Investment 2 057 3 s * 087 5 s * 079 2 s * 061 5 s ook 049 1 s * 067 2 s * 076 4 s oo
goods 3 065 2 s * 064 5 t * * * 047 1t * 087 2 s * 064 5 s * 070 2 s * 091 1 s *
excluding 4 0.59 1 t * * 0.72 1 s * * 0.46 1 s * * 0.73 2 t * 0.67 2 s * * 0.75 1 s * * 0.79 1 t * *
transportation
equipment Mean 0.83 2 079 2 t 083 2 s 090 5 s 0.85 1 s 083 2 s 0.88 1 s
Indicator 6 1 08 1 t * * * 081 2 s * * ¥ 101 2 ¢t * * 057 1 s oo 113 2 s oo 052 2 s * * % 097 2 s oo
-Cementsales 2 057 3 s * 077 4 s * 079 2 s * 063 5 s * 0.61 1 s * 070 5 s * * * 072 4 s *

3 073 3 s * 065 2 s * * % 074 1 t * * % 0.88 1 t * 067 1 s * 047 5 s * % 089 4 s *

4 059 1 t * * 0.75 1 t * 038 1 t * * 080 3 t * 073 3 s * * 073 1 s * * ¥ 079 1 t * * %

Mean 0.75 2 s 0.75 1 t 075 1t 079 5 s 082 2 s 064 5 s 088 1 s

Indicator 7 1 1.03 2t * 075 3 s oo 114 1t * =~ 108 1 s * * 102 1 s * * 054 4 s * * 082 1 s *
- Imports of 2 057 3 s * 079 1 t * * 079 2 s * 061 5 s * 057 1 s * 067 5 s * * % 0.76 4 s *
cement 3 073 5 s * 070 3 s * * 044 1 t * 090 5 s * 075 3 s * 070 2 s * 088 3 t *

4 059 1 t * * 077 1 s * * 038 1 t * * 0.74 1 t * 073 3 s * % 067 5 s * * ¥ 08 1 s * *

Mean 0.79 2 s 071 3 s 071 1 t 091 5 s 087 1 s 070 5 s 084 1 s

Chosen
Indicators: 1 074 2 t * * % 079 2 s * * 098 2 t * * % 057 1 s oo 114 2 s A 051 2 s oo 087 2 s * * %
(1) IPI transp. 2 052 2 s oo 0.76 1 t oo 073 2 s oo 112 2 s * * * 098 1 t * * 070 1 s * * % 081 2 s oo
equipment, (2) 3 069 2 s * * ¥ 065 1 s * * ¥ 065 1 t * * ¥ 1.02 1 t o 068 1 s * * ¥ 068 2 s oo 081 1 s A
Cement sales 4 062 1 t * * * 063 1 s * * 043 1 t * * * 090 1 s oo 075 2 s * % 076 1 s * * % 08 2 t * * *
and (3) Cement
imports Mean 0.69 2 s 068 1 s 075 1t 0.96 1 t 091 2 s 070 1 s 0.85 2

Source: Authors’ calculations.
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Table 4 (to be continued)

OUT-OF-SAMPLE RMSE FOR GFCF YEAR-ON-YEAR FORECASTS

Overall Public Private Private Residential Private Productive Construction Overall excl. construction
Specification Specification Specification Specification Specification Specification Specification
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final

RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind

h M @ 63 @ 5 M @ 63 @ ® M @ 63 @ 5 M @ 63 @ O M @ 63 @ O M @ 63 @ O M @ @) 4 6
Method 0 1 0.026 2 0.094 3 0.022 1 0.030 4 0.022 1 0.033 4 0.029 1
- AR Model 2 0.035 4 0.091 3 0.033 4 0.040 2 0.034 4 0.045 3 0.041 1
3 0.041 2 0.131 2 0.035 1 0.036 1 0.036 1 0.054 4 0.043 1
4 0.040 2 0.143 4 0.032 2 0.034 1 0.034 2 0.055 4 0.044 1
Mean 0.036 3 0.122 3 0.031 2 0.036 1 0.032 2 0.048 4 0.039 1
Method 1 1 0.85 1 t o 078 5 s * * 08 2 t * * 082 2 t * * 098 1 t * * 079 5 t * * 1.04 1t > *
- Just surveys 2 079 3 s * % 063 5 s * * 087 4 s * % 08 1 t * * 1121t~ * 052 5 s * * 08 4 s * %
3 065 2 t * * 053 4 s * * 043 2 t * * 095 3 t * * 063 1 s * * 059 3 t * * 047 5 t * *
4 077 4 t * * 060 4 t * * 049 1 s * * 112 5 t * * 057 1 t * * 059 5 t * * 062 5 s * *
Mean 0.89 5 s 062 4 s 083 4 s 1.06 3 t 086 1 t 066 5 t 080 3 s
Indicator 1 1 0.85 1 t o 078 5 s * * 101 2 t * % 124 2t * * % 099 3 s * * 08 2 t * * 104 1 t * *
- Sales of heavy 2 076 3 s * * 079 5 s * * 080 4 t * * 08 1 t * * * 096 5 s * * 047 5 s * * 095 5 t * *
commercial 3 065 2 t * * 057 4 s * * 043 2 t * * 095 2 t * * * 054 1 s * * ¥ 052 3 t * * ¥ 053 5 t * *
vehicles 4 077 4 t * % 062 4 t * * 054 1 s * * 104 5 t * * * 068 2 s * * 059 5 t * * 065 2 s *
Mean 0.86 3 s 069 4 s 083 5 t 1.07 5 t 083 2 s 070 5 s 081 2 s
Indicador 2 1 0.79 1 | S 071 4 s * * % 08 2 t * * 079 2 t * * % 098 1 t * * 090 5 t * * 1.04 1t * *
- 1PI - 2 078 3 s * * % 066 5 s * * * 087 4 s * * % 08 1 t * * * 1051 t * * * 050 5 s * * 077 4 s * * %
Investment 3 065 5 s * * 049 4 s * % 043 2 t * % 100 3 t * * * 063 1 s * * 058 3 t * * 047 4 t * * ¥
goods 4 077 1 s * * % 059 5 t * * 044 1 s * * % 1115 t * * * 052 2 t * * * 059 5 t * * 064 2 s *
Mean 082 5 s 057 4 s 080 2 t 098 3 t 084 1 t 069 4 t 077 5 s
Indicator 3 1 067 5 t * * * 091 5 s * * 071 1t * * ¥ 069 2 t * * * 067 4 s * * % 087 2 s * * ¥ 110 1t > *
-1PI - 2 094 5 s * * * 073 4 s * * 114 3 s * * 084 1 t * * ¥ 1121t * * 052 5 s * * 08 4 s * %
Investment 3 054 2 t * * % 053 4 s * * % 043 2 t * * 099 2 t * * 063 1 s * * 063 5 s * * 047 5 t * *
goods 4 077 4 t * % 063 4 t * * 049 1 s * * 1016 t * * 057 1 t * * 071 5 t * % 064 2 s *
Mean 0.80 2 t 066 4 s 079 2 t 097 5 t 084 4 s 072 4 t 079 3 s
Indicador 4 1 0315 t * * * 075 3 s * % 057 1 t * * * 063 3 t * * ¥ 049 4 s * * % 073 2 s * * % 098 1 t * * ¥
-1PI 2 08 5 t * * % 064 5 s * * 079 4 s * * % 08 5 t * * * 097 5 s * * % 040 4 t * * 070 5 s * * ¥
Transportation 3 053 2 t *» * * 062 4 s * * 043 2 t * * 09 2 t * * ¥ 063 1 s * * 055 3 t * * 037 5 t * * ¥
equipment 4 077 4 t * % 058 4 t * * 058 4 s * * % 112 56 t * * 055 2 t * * 079 4 t * * 064 2 s *
manufacture Mean 0.71 2 t 064 4 s 075 4 s 095 5 t 077 4 s 063 4 t 077 5 s
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Table 4 (continued)

OUT-OF-SAMPLE RMSE FOR GFCF YEAR-ON-YEAR FORECASTS

Overall Public Private Private Residential Private Productive Construction Overall excl. construction
Specification Specification Specification Specification Specification Specification Specification
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final

RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind RMSE k Dat AR Sur Ind

h (1) 2 @) @ 6 (1) 2 @) @ 6 (1) 2 @) @ 6 (1) 2 @) @ 6 (1) 2 @) @ 6 (1) @ @) @ 6 (1) 2 @) @ 6
Indicator 5 1 084 1 s * * ¥ 08 3 s * % 1003 s * * * 094 4 s * % 102 1 t * * * 08 3 s * * * 104 3 t * *
- IPl Investment 2 097 5 s * * 076 3 s * * * 094 3 s * * * 08 1 t * * = 1121t % 049 5 s * * * 089 4 s * *
goods 3 063 5 s * * ¥ 058 4 s * % 043 2 t * % 09 3 t * ¥ 054 2 s * * ¥ 069 4 t * ¥ 047 5 t * %
excluding 4 070 5 t * * 058 4 s * * * 060 1 s * * * 112 56 t  * % 059 1 t * * 078 5 t * * * 048 5 s * * *
transportation
equipment Mean 091 2 t 064 4 s 082 4 s 106 5 t 0.85 1 t 074 5 074 5 s
Indicator 6 1 049 1 t * * ¥ 08 3 s * ¥ 056 1 t * * = 039 2 s * * 069 1 t * * * 051 4 t oo 102 1 t * * =
-Cementsales 2 086 3 s * * 069 4 s * * 087 4 s * * 08 1 t * * = 108 5 t * * % 059 5 s * * 088 5 s * * *
3 077 2 t * * * 050 4 s * * 046 2 t * * 097 2 t * * 070 1 s * * 059 3 t * * 051 2 s * * *
4 077 4 t * * 05 4 t * * 049 1 s * * 1115 s * * % 057 1 t * * 058 5 t * * * 058 3 s * * *
Mean 0.83 2 t 063 4 s 076 4 s 1.01 5 t 082 1 t 060 5 t 078 3 s
Indicator 7 1 08 1 t * * 073 1 t * * * 08 2 t * * 082 2 t * * 098 1 t * * 078 5 t * * 098 1 t * * *
- Imports of 2 079 3 s * * 075 5 s * * 080 5 s * * 08 1 t * * 093 1 t * * * 064 5 s * * * 071 5 s * * ¥
cement 3 065 2 t * * 060 5 t * * 043 2 t * % 096 1 t * * 042 2 t * * * 059 3 t * * 042 5 t * * *
4 076 5 t * * 061 3 t * * * 049 1 s * * 112 56 t  * % 037 1 t * * = 047 5 t * * * 049 1 s * * *
Mean 0.87 2 t 068 4 s 085 4 s 1.09 5 t 068 1 t 064 5 t 068 1 s
Chosen
Indicators: 1 035 1 s * * * 075 1t * * = 05 1 t * * = 057 1 t * * = 067 1 t * * = 046 1 s * * % 09 1 t * * =
(1) IPI transp. 2 096 1 t * * ¥ 079 2 s * ™ 113 2 s * * % 080 1 t * * = 104 1 t > * * 070 1 s * * % 1111 t > * *
equipment, (2) 3 077 2 t * * * 070 2 s * * 044 2 t * 048 2 t * * * 047 2 t * * * 076 2 t * * * 044 2 s * * *
Cement sales 4 079 1 s * % 071 2 t * * * 061 1 s * * 1711 s > * = 034 1 t * * = 063 1 t o 053 1 s * * *
and (3) Cement
Imports Mean 0.76 2 t 069 2 s 080 2 t 1.03 2t 065 1 t 073 1 t 075 2 s

Source: Authors’ calculations.
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CHRONOLOGY OF MAJOR FINANCIAL MEASURES

January to December 2008



® 3 January (Decree-Law No 1/2008, Of-
ficial Gazette No 2, Series I, Ministry of

Finance and Public Administration)

4 January (Circular Letter of Banco de
Portugal No 3/2008/DET, Treasury

and Issue Department)

9 January (Circular Letter of Banco de
Portugal No 1/08/DSBDR, Banking

Supervision Department)

15 January (Notice of Banco de Portu-
gal No 1/2008, Official Gazette No 15,
Seties 1)

15 January (Instruction of Banco de
Portugal No 33/2007, BNBP 01/2008)

15 January (Instruction of Banco de
Portugal No 34/2007, BNBP 01,/2008)

15 January (Instruction of Banco de
Portugal No 35/2007, BNBP 01,/2008)

15 January (Instruction of Banco de
Portugal No 36/2007, BNBP 01/2008)
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January

Introduces changes to the Legal Framework of Credit Institutions
and Financial Companies, approved by Decree-Law No 298/92 of
31 December and amended by Decree-Laws No 246/95 of 14 Sep-
tember 1995, No 232/96 of 5 December 1996, No 222/99 of 22
June 1999, No 250/2000 of 13 October, No 285/2001 of 3 Novem-
ber, No 201/2002 of 26 September, No 319/2002 of 28 December,
No 252/2003 of 17 October, No 145/2006 of 31 July, No 104/2007
of 3 April and No 357-A/20070of 31 October. It amends a number of
articles, adds a few others and revokes Articles 89 and 90 of the
said Decree-Law, re-published in full in an annex (consolidated ver-
sion). This Decree-Law establishes the market conduct supervision
of credit institutions and financial companies, within the framework
of the tasks of Banco de Portugal, thus reinforcing its supervisory
powers. This Decree-Law shall enter into force on the day following
its publication.

Informs, within the scope of the framework for implementation of
Decree-Law No 195/2007 of 15 May, with regard to the conclusion
of contracts on euro banknote recycling, that in December 2007
Banco de Portugal signed a contract with the cash-in-transit com-
pany LOOMIS, S.A.

Conveys the understanding of Banco de Portugal as to the interpre-
tation of Article 3 of Decree-Law No 240/2006 of 22 December with
regard to the periodicity of revision of the benchmark used in vari-
able-rate credit operations.

Under the terms and for the purposes of the provisions of Article
13(1) of Decree-Law No 221/2000 of 9 September, it determines
which payment systems will benefit from the irrevocability of trans-
fer orders and the enforceability of collateral set up on behalf of a
participant or a bank integrating the European System of Central
Banks (ESCB). This notice enters into force on 18 February 2008,
or on the date of the actual migration of TARGET2-PT to the Single
Shared Platform of TARGET2, if this migration can only occur on a
later date.

Regulates the operation of the Target 2 national system.

Regulates the participation in the Large-Value Payment System
(RTGS2).

Creates the Intraday Credit Market.

Amends Instruction No 25/2003, published in the Official Bulletin No
10 of 15 October 2003, with regard to the close of Financial Clear-
ing and Settlement in the EFT System for the processing of opera-
tions sent and received within the scope of SEPA.

Economic Bulletin | Banco de Portugal
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® 16 January 2008 (Circular Letter of
Banco de Portugal No 5/2008/DET.

Treasury and Issue Department)

® 18 January (Circular Letter No
6/2008/DET Banco de Portugal. Trea-

sury and Issue Department)

® 23 January (Circular Letter No
8/2008/DET Banco de Portugal. Trea-

sury and Issue Department)

¢ 24 January (Circular Letter No
6/2008/DSBDR Banco de Portugal.

Banking Supervision Department)

® 30 January (Circular Letter No
8/2008/DSB of 30 January 2008 Banco
de Portugal. Banking Supervision De-

partment)

® 4 February (Decision No 2727/2008 of
21 December 2007 Ministry of Finance
- General Government. Ministet’s Of-
fice Official Gazette No 24 - Series 2

® 6 February Instruction of Banco de Por-
tugal No 1/2008, BNBP 03/2008 (date
of entry into force: 8 February 2008)

Banco de Portugal | Economic Bulletin

Informs that Banco de Portugal will disseminate to the banking sys-
tem requests for information submitted to it by individual persons,
relating to the identification of bank accounts and/or other financial
assets of deceased relatives. For that purpose, Banco de Portugal
will make available, on the Bank Customer-oriented website, a form
named “Request for the location of financial assets in case of death
of the respective holders”, which will allow for the filling-in and elec-
tronic sending of the request, as well as its printing and later
forwarding by mail.

Informs, within the scope of the implementation framework set forth
in Decree-Law No 195/2007 of 15 May on the contractual obliga-
tions relating to the recycling of euro banknotes, that Banco de Por-
tugal has signed a contract with the cash-in-transit company
GRUPO 8 - Vigilancia e Prevengéo Electronica, Lda.

Publishes the procedures to be met in contracts to be signed with
Banco de Portugal, arising from the new legal framework governing
euro coin recycling, pursuant to Decree-Law No 184/2007 of 10
May. It provides clarification on the contract model to be adopted
and informs on the procedures for handling euro coins unfit for cir-
culation and for removing counterfeit coins from circulation. It estab-
lishes that the entities shall adjust to the transition period laid down
therein, and informs that Banco de Portugal offers its availability in
terms of cooperation, training and clarification regarding any issue.

Provides information, in the wake of the entry into force of De-
cree-Law No 371/2007 of 6 November, on the changes to the pro-
cedures relating to the Complaints Book to which Credit Institutions
and Financial Companies should pay particular attention, with a
view to a faster and more efficient treatment of the respective com-
plaints. It also informs that a new service on claims is expected to
be available soon, within the scope of BPnet, to be used for the
electronic circulation of information flows between credit institutions
and Banco de Portugal.

Reminds credit institutions that they shall fully comply with the en-
forcement of attachments of bank accounts and securities, namely
those stemming from the Directorate General of Taxation, with spe-
cial attention to the applicable provisions of the Code of Civil Proce-
dure. This reminder is provided in the wake of a number of com-
plaints to the Ombudsman’s Office. The Ombudsman addressed to
the Governor of Banco de Portugal a recommendation pointing to
the elimination of procedures adopted by some banking institutions
that were deemed to be irregular.

February

Approves, pursuant to Article 63 (1) of the Organic Law of Banco de
Portugal (Law No 5/98 of 31 January), the new Chart of Accounts of
Banco de Portugal, to enter into force as of 1 January 2008.

Introduces changes in Instruction No 4/2002, published in the Offi-
cial Bulletin No 1 of 15 February 2002, which defines the informa-



18 February 2008 (Notice of Banco de
Portugal No 2/2008, Official Gazette
No 38, Series 1I)

7 March (Parliament Decision No
6/2008, Official Gazette No 51,
Series I)

17 March (Instruction of Banco de Por-
tugal No 2/2008, BNBP 3,/2008)

17 March (Instruction of Banco de Por-
tugal No 3/2008, BNBP 3,/2008)

17 March (Instruction of Banco de Por-
tugal No 4/2008, BNBP 3/2008)

17 March 2008 (Citrcular Letter of
Banco de Portugal No 27/2008/DET,

Treasury and Issue Department)

18 March 2008 (Notice of Banco de
Portugal No 3/2008, Official Gazette,
Series 1I)

26 March 2008 (Circular Letter of
Banco de Portugal No 25/2008/DSB,

Banking Supervision Department)

26 March 2008 (Decree-Law No
57/2008, Ministry of Economy and In-

novation, Official Gazette No 60, Series

)
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tion elements relating to liabilities on account of retirement and
survivorship pensions to be supplied to Banco de Portugal.

Introduces changes in Notice No 12/91 of 31 December, in compli-
ance with the amendments to the Companies Register, as a result
of Simplified Business Information.

March

Determines the setting up of a parliamentary committee of inquiry
into the exercise of banking, insurance and capital market
supervision.

Revokes Instruction No 27/2000, published in the BNBP No 12 of
15 December 2000.

Informs that credit institutions adopting the minimum banking ser-
vices system laid down in Decree-Law No 27-C/2000 of 10 March
shall fill in and send to Banco de Portugal, up to 15 January each
year, the table in attachment to the present Instruction.

Lays down the procedures to be followed in the application to the
utilisation of internal models by institutions, as regards the calcula-
tion of own fund requirements to cover market risks.

Makes known that within the framework for the implementation of
Decree-Law No 195/2007 of 15 May, Banco de Portugal has en-
tered into a contract with Prosegur - Companhia de Seguranga,
Lda. (a cash-in-transit company) regarding the euro banknote recy-
cling activity.

Lays down that credit institutions must provide clear and accurate
information on the balance of demand deposit accounts and defines
the concept of “available balance”. This Notice shall apply to all in-
formation that mentions the available balance, irrespective of it be-
ing provided over-the-counter, by ATMs, banking portals or call cen-
tres. This Notice shall enter into force on the 90th day following its
publication.

Pursuant to the provisions laid down in paragraph 2 of Article 77-A
of the Legal Framework of Credit Institutions and Financial Compa-
nies, approved by Decree-Law No 298/92 of 31 December, as
amended by Decree-Law No 1/2008 of 3 January, defines a set of
procedures to be complied with by credit institutions and financial
companies when complaints are directly submitted to the Bank
against those institutions, and where the Bank considers that the
said institutions must be involved in the assessment process.

Lays down the legal framework applicable to unfair busi-
ness-to-consumer commercial practices, occurred before, during or
after a commercial transaction in relation to a product or service.
This Decree-Law transposes into Portuguese law Directive
2005/29/EC of the European Parliament and of the Council of 11
May.

Economic Bulletin | Banco de Portugal



7 April 2008 (Notice of Banco de Por-
tugal No 4/2008, Official Gazette No
4, Series 1I)

17 April (Circular Letter No
30/08/DSBDR Banco de Portugal.

Banking Supervision Department)

28 April (Circular Letter No
36/2008/DET Banco de Portugal.

Treasury and Issue Department)

15 May (Instruction of Banco de Portu-
gal No 5/2008, BNBP 05/2008)

15 May (Instruction of Banco de Portu-
gal No 6/2008, BNBP 5/2008)

15 May (Instruction of Banco de Portu-
gal No 7/2008, BNBP 5/2008)

15 May (Circular Letter of Banco de
Portugal No 30/2008/DSB, Banking

Supervision Department)

15 May (Circular Letter of Banco de
Portugal No 38/2008/DSB, Banking

Supervision Department)

29 May (Decree-Law No 88/2008, Offi-
cial Gazette No 103, Series 1, Ministry

of Finance and Public Administration)
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April

Makes known that the Board of Directors of Banco de Portugal has
decided to close down its agency located in Vila Real, effective
from 31 May 2008.

With a view to clarifying a number of doubts, it explains the provi-
sions of paragraph 5 of Article 15 (implementation of the IRB ap-
proach) of Decree-Law No 104/2007 of 3 April.

In the wake of public complaints on practices involving the refusal
to exchange cash and the charging of fees for the mere conduct of
such operations, it informs that credit institutions must ensure the
carrying out of exchange operations free of charge at their
branches, so as not to undermine the trust of the public and other
traders in currency circulation.

May

Amends Instruction No 25/2003 published in the Official Bulletin No
10 of 15 October 2003, as regards the clearing of cheques and of
interbank electronic transfers, as well as the closing times of finan-
cial clearing and settlement.

Amends Instruction No 23/2007 published in the Official Bulletin No
8 of 16 August 2007, which laid down the prudential reporting re-
quirements applicable to credit institutions and certain financial
companies.

Revokes Instruction No 18/2004 published in the Official Bulletin No
9 of 15 September 2004, laying down a new framework for the noti-
fication and regular reporting of securitisations.

For the purposes of clarification of some doubts, makes clearer the
provisions laid down in Article 15 (5) (implementation of the IRB Ap-
proach) of Decree-Law No 104/2007 of 3 April.

Informs that for the purposes of compliance with the requirement
laid down in Circular Letter of Banco de Portugal No 17/2002/DSB
regarding the preparation of a report quantifying the economic pro-
visions required to cover the risk implicit in a credit portfolio, Banco
de Portugal will thenceforth accept the replacement of the said re-
port with an imparity report, provided that the methods used are
consistent and consistency is certified by the external auditors of
the respective institutions.

Harmonizes the criteria to be used in the calculation of the interest
rate and respective indexing rate in the situations covered by De-
cree-Law No 51/2007 of 7 March, adopts the general 360-day count
convention for the euro market, regarding the calculation of the in-
terest rates of deposits, within the scope of the provisions laid down
in Decree-Law No 430/91 of 2 November, and clarifies the treat-
ment of reference indices for the calculation of interest in terms of
the monthly average, set out in credit and financing contracts and



5 June (Law No 25/2008 of 5 June, Of-
ficial Gazette No 108, Series I, Assem-
bly of the Republic)

9 June (Deliberation No 1890/2008,
Official Gazette No 134, Series 11,

Banco de Portugal)

19 June (Regulation of the Securities
Market Commission No 3/2008, Offi-
cial Gazette No 127, Series 1I)

24 June (Circular Letter of Banco de
Portugal No 47/DET, Treasuty and Is-

sue Department)

25 June (Notice of Banco de Portugal
No 5/2008, Official Gazette No 125,
Series 11, Part E)

15 July (Circular Letter of Banco de
Portugal No 46/08/DSBDR, Banking

Supervision Department)

15 July (Instruction of Banco de
Portugal No 8/2008, BNBP 7/2008)
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foreseen in Article 3 of Decree-Law No 240/2006 of 22 December.
This Decree-Law shall enter into force on the 30th day after its
publication.

June

Lays down measures of a preventive and repressive nature to com-
bat money laundering of illicit origin and terrorist financing, trans-
posing into Portuguese law Directives No 2005/60/EC of the Euro-
pean Parliament and of the Council of 26 October and No
2006/70/EC of the Commission of 1 August on the prevention of the
use of the financial system for the purpose of money laundering and
terrorist financing.

Makes public the delegation of powers decided at a meeting of the
Board of Directors of Banco de Portugal, held on 9 June 2008.

Amends Regulation of the Securities Market Commission No
2/2007 of 5 November, with a view to achieve convergence be-
tween the Securities Market Commission and Banco de Portugal in
matters relating to the internal control of financial intermediaries.
This Regulation shall enter into force on the 1st day following its
publication.

Makes known that credit institutions can have access to an e-learn-
ing training course on “Euro banknote knowledge” developed by
Banco de Portugal, through the platform of Instituto de Formagao
Bancaria — WebBANCA.

Updates the internal control requirements to be applied to institu-
tions subject to supervision by Banco de Portugal. Enables full har-
monisation of the internal control reports required by Banco de Por-
tugal and the Securities Market Commission, by introducing a sim-
plification. Report contents shall be focused on weaknesses, under-
stood as all existing real or potential shortcomings, or the opportuni-
ties to introduce improvements that will strengthen the internal con-
trol system, replacing the description of procedures. Considering
that a minimum period of adaptation has been envisaged, the dead-
line for submitting the first internal control report has been extended
to 31 December 2008. This Notice shall enter into force on the 1st
day following its publication.

July

Makes known that the recommendations of the Financial Stability
Forum (FSF) laid down in its Report of 11 April should be adopted,
as well as the recommendations of the Committee of European
Banking Supervisors (CEBS) published in the report of 18 June, re-
garding the transparency of information and the valuation of assets;
institutions subject to the bi-annual publication of accounts shall
send to Banco de Portugal, through the BPnet system, the annexed
questionnaire duly filled in.

Amends Instruction of Banco de Portugal No 30/2002, published in
the Official Bulletin No 10 of 15 October 2002 relating to BPnet.

Economic Bulletin | Banco de Portugal



¢ 21 July (Dectree-Law No 125/2008, Of-

ficial Gazette No 139, Series I, Ministry
of Finance and Public

Administration)

21 July (Dectee-Law No 126,/2008, Of-
ficial Gazette No 139, Series 1, Ministry
of Finance and Public

Administration)

18 August (Instruction of Banco de
Portugal No 9/2008, BNBP 8,/2008)

18 August (Instruction of Banco de
Portugal No 10/2008, BNBP 8/2008)

18 August (Instruction of Banco de
Portugal No 11/2008, BNBP 8/2008).

26 August (Dectree-Law No 171/2008,
Official Gazette No 164, Series I, Min-
istry of Finance and Public Administra-

tion)
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Lays down the national measures required for the implementation
of Regulation (EC) No 1781/2006 of the European Parliament and
of the Council of 15 November 2006 on information on the payer
accompanying transfers of funds.

Introduces changes in the Legal Framework of Credit Institutions
and Financial Companies, approved by Decree-Law No 298/92, of
31 December. Within the framework of adoption of “better regula-
tion” principles, these changes are intended, inter alia, to promote
convergence of criteria and procedures for assessing the fitness
and properness of the members of management and auditing
boards of the institutions subject to the supervision of the compe-
tent authorities regulating the financial sector.

August

Defines information to be reported by institutions to Banco de Portu-
gal during the transition period agreed for adjustment to the com-
mon policy for the re-circulation of euro banknotes, its frequency
and respective reporting period.

Introduces changes in Instruction No 31/99 of 17 October 2000, as
reworded by Instruction No 34/2000 of 15 December 2000.

Introduces changes in Instruction No 26/2003 (Legal system gov-
erning the cheque and its technical specifications) of 15 October
2003.

Approves borrower protection measures in housing credit regarding
the renegotiation of loan conditions and their mobility. This De-
cree-Law shall enter into force on the 30th day after its publication.
At the end of the first year after the date of its entry into force,
Banco de Portugal shall prepare and disclose an evaluation report
on the impact of its implementation.



3 September (Instruction of Banco de
Portugal No 12/2008, BNBP10/2008)

19 September (Instruction of Banco de
Portugal No 13/2008, BNBP10/2008)

30 September (Circular Letter of Banco
de Portugal No 61/08/DSBDR, Bank-

ing Supervision Department)

14 October (Notice of Banco de Portu-
gal No 6/2008, Official Gazette No
202, Series 1I)

14 October (Notice of Banco de Portu-
gal No 7/2008, Official Gazette No
202, Series 1I)

14 October (Notice of Banco de Portu-
gal No 8/2008, Official Gazette No
211, Series 1I)

14 October (Decree-Law No 204/2008,
Official Gazette No 199, Series I, Min-
istry of Finance and Public Administra-

tion)

15 October (Instruction of Banco de
Portugal No 14/2008, BNBP 10/200)
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September

Amends Instruction of Banco de Portugal No 19/2006, published in
the Official Bulletin No 1 of 17 January 2007, as regards the release
on the Website of Banco de Portugal of the accounting documents
of branches in Portugal of credit and financial institutions.

With a view to having available more systematised information on
compliance with the provisions laid down in Articles 85 and 109 of
the Legal Framework of Credit Institutions and Financial Companies
(granting of credit to members of the management or auditing
boards), provides for the sending of specific information items to
Banco de Portugal.

Conveys the understanding of Banco de Portugal regarding the pro-
visions laid down in paragraph 1 of Article 3 of Decree-Law No
171/2008 of 26 August on the renegotiation of housing credit
conditions.

October

Amends Notice of Banco de Portugal No 12/92 of 29 December, fol-
lowing the recommendations issued by the Committee of European
Banking Supervisors (CEBS), as regards the treatment of unreal-
ised gains and losses in debt securities classified as avail-
able-for-sale assets in the calculation of own funds. This Notice
shall enter into force one day following its publication.

Amends Notice of Banco de Portugal No 12/2001 of 23 November,
taking into account the adjustments resulting from the transition to
the International Accounting Standards/Adjusted Accounting Stan-
dards and, in particular, those resulting from the full adoption of IAS
19. This Notice shall enter into force one day following its
publication.

Updates the legal framework of the own funds and the solvency ra-
tio of the institutions subject to the supervision of Banco de Portu-
gal, following the publication of Decree-Law No 103/2007 of 3 April,
which transposed into Portuguese law Directive 2006/49/EC of the
European Parliament and of the Council of 14 June on the capital
adequacy of investment firms and credit institutions, and De-
cree-Law No 104/2007 of 3 April, which transposed into Portuguese
law Directive 2006/48/EC of the European Parliament and of the
Council of 14 June relating to the taking up and pursuit of the busi-
ness of credit institutions. This Notice shall enter into force on the
day of its publication.

Approves, making use of the legislative authorisation granted by
Law No 15/2008 of 18 March, the legal framework of the Central
Credit Register (Central de Responsabilidades de Crédito - CRC).

Sets at 0.03% the base contributory rate applicable to the calcula-
tion of the contribution of each member institution to the Deposit
Guarantee Fund in 2009.
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15 October (Instruction of Banco de
Portugal No.15/2008, BNBP 10/200)

17 October (Circular Letter of Banco de
Portugal No 2/2008/DMR, Market and

Reserve Management Department)

20 October (Law No 60-A/2008, Offi-
cial Gazette No 203, Series I, Assembly
of the Republic)

23 October (Executive Order No
1219-A /2008, Official Gazette No 206,
Series I, Ministry of Finance and Public

Administration)

28 October (Notice of Banco de Portu-
gal No 9/2008, Official Gazette No
213, Series 1I)

31 October (Circular Letter of Banco de
Portugal No 4/2008/DMR, Market and

Reserve Management Department)

31 October (Circular Letter of Banco de
Portugal No 5/2008/DMR, Market and

Reserve Management Department)

3 November (Decree-Law No
211-A/2008 Official Gazette No 213,
Series I, Ministry of Finance and Public

Administration)
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Sets at 10% the limit for the irrevocable payment commitment appli-
cable to annual contributions in 2009.

Provides information on the conditions under which resident credit
institutions in Portugal may participate in the liquidity-providing op-
erations conducted in USD and CHF through foreign exchange
swaps against euro, following the arrangement entered into be-
tween the European Central Bank and several central banks.

Announces that the State may offer extraordinary guarantees, in or-
der to reinforce financial stability, and provide liquidity to financial
markets. Approves an exceptional regime of guarantees by means
of which, the limit set out in Article 105 (1) of Law No 67-A/2007 of
31 December, approving the State Budget for 2008, shall be in-
creased by 20 billion euros, for the guarantees to be granted under
the terms of this Law. This Law shall enter into force one day follow-
ing its publication. Regulated by Executive Order No 1219-A/2008
of 23 October.

Regulates the extraordinary granting of guarantees by the State, in
order to reinforce financial stability, and the provision of liquidity to
financial markets, set forth in Law No 60-A/2008 of 20 October.

Amends Notice No 12/92 of 22 December, in order to allow for the
full inclusion of active deferred taxes in the calculation of own
funds. This Notice shall enter into force one day following its
publication.

Makes known, in accordance with the provisions laid down in Article
5 (4) of the Regulation of the European Central Bank on the appli-
cation of minimum reserves (ECB/2003/9) of 12 September, the
time limit for the notification of minimum reserves and the calendar
of the maintenance periods in 2009 (quarterly basis reporting).

Makes known, in accordance with the provisions laid down in Article
5 (4) of the Regulation of the European Central Bank on the appli-
cation of minimum reserves (ECB/2003/9) of 12 September, the
time limit for the notification of minimum reserves and the calendar
of the maintenance periods in 2009 (quarterly basis reporting).

November

Approves measures to increase the limit of the guarantees of the
Deposit Guarantee Fund and Mutual Agricultural Credit Fund, as
well as the reporting and transparency obligations within the scope
of the financial activity and the coordination powers of the National
Council of Financial Supervisors. Up to 31 December 2011, the limit
of the guarantee set out in Article 166 (1) of the Legal Framework of
Credit Institutions and Financial Companies and in Executive Order
No 1340/98 (Series Il) of 12 December shall increase from 25,000
euros to 100,000 euros. This Decree-Law is effective as from 12
October 2008.



* 11 November (Law No 62/2008, Offi-
cial Gazette No 219, Series I, Assembly
of the Republic)

® 11 November (Law No 62-A/2008, Of-
ficial Gazette No.219, Series I, Supple-
ment, Assembly of the Republic)

¢ 17 November (Circular Letter of Banco
de Portugal No 72/2008/DET, Ttea-

sury and Issue Department)

® 20 November (Decree-Law No
225/2008, Official Gazette No 226, Se-
ries I, Ministry of Finance and Public

Administration)

® 24 November (Law No 63-A/2008 Of-
ficial Gazette No 228, Series I, Supple-
ment, Assembly of the Republic)
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Nationalises all shares representing the capital stock of Banco
Portugués de Negdcios, S.A. (BPN) and approves the legal frame-
work governing the take over of ownership through nationalisation,
pursuant to the provisions of Article 83 of the Constitution of the
Portuguese Republic. Through this nationalisation, BPN becomes a
sociedade anénima de capitais exclusivamente publicos (public lim-
ited company fully owned by the State), and shall continue to be
governed by the legal provisions regulating its activity, as well as by
its statute, except as otherwise provided for in the legal framework
of the State corporate sector and in this Law. The management of
BPN is entrusted to Caixa Geral de Depésitos, S.A., which shall ap-
point the members of the corporate bodies and define within 60
days the respective management objectives. This Law shall enter
into force one day following its publication.

Nationalises all equity capital of Banco Portugués de Negdcios,
S.A., (BPN) and approves the legal system governing public owner-
ship through nationalisation, in compliance with the provisions laid
down in Article 83 of the Constitution of the Portuguese Republic.
Following this nationalisation, the BPN will hence be a limited com-
pany with exclusively public capital, and will continue to be gov-
erned by the legal provisions regulating its activity and by its stat-
utes, insofar as these do not run counter to the provisions of the le-
gal system of the public enterprise sector and of the present Law.
BPN management shall be the responsibility of Caixa Geral de
Depositos, S.A. that shall appoint the members of the management
bodies and shall define, within 60 days, the respective management
goals. The present Law enters into force on the day following its
publication.

Establishes the conditions for the exchange of banknotes denomi-
nated in Slovak koruna for banknotes and coins in euro, taking into
account the tasks of the Eurosystem’s national central banks within
the scope of ECB/2006/10 Guideline of 24 July on the exchange of
banknotes after the irrevocable fixing of exchange rates in connec-
tion with the introduction of the euro, as regards the introduction of
the euro in Slovakia as at 1 January 2009.

In use of the legal powers vested in it by Law No 36/2008 of 4 Au-
gust, it creates the Conselho Nacional de Supervisdo de Auditoria
(National Council of Audit Supervision) and approves the respective
Statutes, transposing into national law part of Directive No
2006/43/EC of the European Parliament and of the Council of 17
May on statutory audits of annual accounts and consolidated ac-
counts. The present Decree-Law enters into force of the day
following its publication.

Establishes measures intended to strengthen the financial sound-
ness of credit institutions within the scope of the initiative to en-
hance financial stability and liquidity availability in financial markets.
Access to public investment under the present Law is independent
of recourse by credit institutions to a state personal guarantee, pur-
suant to Law No 60-A/2008 of 20 October. The present Law enters
into force on the day following its publication.
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¢ 24 November 2008 (Decision No
30830-A /2008, Official Gazette No
231, Series 11, Supplement, Ministry of
Finance and Public Administration, Of-
fice of the Secretary of State for the

Treasury and Finance)

® 25 November (Decision No
31179/2008, Official Gazette No 235,
Series 11, Part C, Ministry of Finance
and Public Administration, Office of
the Secretary of State for the Treasury

and Finance)

e 27 November (Instruction of Banco de
Portugal No 19/2008, BNBP 12/2008)

¢ 1 December (Decision No
31268-A/2008, Official Gazette No
235, Series 11, 1st Supplement, Part C,

Ministry of Finance and Public Admin-

istration, Office of the Secretary of State

for the Treasury and Finance)

® 2 December (Instruction of Banco de
Portugal No 20/2008, BNBP 12/2008)

¢ 5 December (Parliament Resolution No
65/2008, Official Gazette, Series I)
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Authorises the State to grant a personal guarantee allowing for the
fulfilment of obligations in terms of principal and interest within the
scope of the debenture loan to be issued by Caixa Geral de
Depésitos, S.A., to an amount of up to €2,000,000,000 and a nomi-
nal value of €50,000, with a view to reinforcing liquidity levels and to
rebalancing the balance-sheet maturity structure, in order to main-
tain the levels of lending to households and corporations, in particu-
lar to small and medium sized enterprises.

Authorises the State to grant a personal guarantee allowing for the
fulfilment of obligations in terms of principal and interest within the
scope of the debenture loan to be issued by Banco Espirito Santo,
S.A., to an amount of up to €1,500,000,000 and a nominal value of
€50,000, with a view to allowing for compliance with the 2008 finan-
cial programme, maintaining a balanced financing structure and ad-
equate liquidity levels, and ensuring the development of lending to
households and corporations, in particular to small and medium
sized enterprises.

Determines the temporary widening of the legal framework govern-
ing eligible assets as collateral in Eurosystem operations.

December

Authorises the State to grant a personal guarantee allowing for the
fulfilment of obligations in terms of principal and interest within the
scope of a financing operation under the form of a loan granted to
Banco Privado Portugués, S.A., by a group of credit institutions to
the amount of €450,000,000, with a view to meeting liabilities in the
bank’s balance-sheet as at 24 November 2008, the date when the
above institution notified Banco de Portugal, under the terms of Arti-
cle 140, 1) of the Legal System of Credit Institutions and Financial
Companies.

Determines that internal control reports shall be sent to Banco de
Portugal, pursuant to articles 25 and 26 of Notice No 5/2008 of 1
July, through the BPnet system.

Establishes an ad-hoc committee of parliamentary inquiry on the sit-
uation that led to the nationalisation of BPN - Banco Portugués de
Negdcios and on the inherent banking supervision.
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