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In macroeconomic forecasting, in spite of its important role in prices and activity developments,
oil prices are usualy taken as an exogenous variable for which assumptions have to be made.
This paper evaluates the forecasting performance of futures markets prices against other popular
technical procedure, the carry-over assumption. The results suggest that it is almost indifferent to
opt for the futures market prices or the carry over assumption for short-term forecasting horizons
(up to 12 months), while, for longer-term horizons, they favour the use of futures market prices.
However, as futures markets prices reflect the markets expectations for the world economic
activity, futures oil prices should be adjusted whenever the market expectations for the world
economic growth are different from the values underlying the macroeconomic scenarios in order
to assure fully internal consistency of those scenarios.
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One of the most crucial assumptions underlying macroeconomic projections is the
assumed path of oil prices throughout the forecasting horizon. However, in general, oil prices are
not forecasted using standard econometric techniques. Firdtly, it is very difficult to estimate
structural models that consider oil quantities and prices as endogenous variables. International
conflicts in the Middle East and other political developments in oil exporting countries play an
important role in oil markets behaviour and these factors are very difficult to considerer in a
formal macroeconometric model. Secondly, even using less ambitioning techniques like
univariate time series analysis, it is very difficult to identify any kind of systematic behaviour in
oil prices, asthey tend to follow arandom walk process or a very short memory process.

Those difficulties explain why, in macroeconomic forecasting exercises the use of
“technical” assumptionsis so widely spread. In general, two aternative technical assumptions are
considered, one being the so-called carry-over assumption (“ignorance approach”) and the other
being the use of futures markets prices (“market efficiency approach”). The futures market
approach is the one currently used in the Eurosystem forecasting exercises (bi-annual exercise
involving the European Central Bank and the euro area National Central Banks).! However, this
approach has being misleading during the recent years. The apparent poor performance of futures
market prices over the recent years is illustrated in figure 1. It can be seen that futures markets
missed the direction of change in oil prices quite often.

Despite these errors, this paper shows that the alternative technical assumption (carry-
over) has not proved to be better. The results suggest that it is amost indifferent to opt for the
futures market prices or the carry over assumption for short term forecasting horizons while,
when producing medium run projection scenarios, they tend to favour the use of futures market
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! See ECB(2000) for a description of these exercises.



prices information instead of the carry-over assumption. Even though, that does not necessarily
imply that futures prices should be used without any kind of adjustment.

Futures markets prices reflect expectations on the future evolution of set of key variables
that potentially affect the behaviour of international oil markets. One of the most important of
those variables is the overall international economic activity, since the demand for oil depends on
its evolution. So, one possible source of deficient forecasting of futures markets prices, maybe
related with wrong expectations on economic growth. The paper shows that the errors of inferring
the evolution of oil prices from the futures markets seem to be positive correlated with the errors
of market expectations on the world economic growth. Therefore, in order to assure the internal
consistency of the macroeconomic projection exercises, the futures markets should be used with
an adjustment whenever the market expectations for the world economic growth are quite
different from the values underlying those exercises. This conclusion does not necessarily mean
that futures markets have worse or better abilities to predict world economic growth. The point is
that expectations that are conditioned on a different evaluation on the most probable path for
world GDP should not be used as an assumption.

The paper is organised as follows. The first section of the paper presents the main
statistical features of oil prices time series — high volatility, lack of predictability and strong co
movement between spot and futures market prices. The second section provides some evidence
on the historical performance of the two above-mentioned technical assumptions. The third
section explores the relation between the futures markets oil prices errors and the forecasting
errors concerning the evolution of the world economy.

1. About the data

Monthly series were constructed from the daily frequency data for spot and futures prices
obtained from the International Petroleum Exchange website. Series for futures market contracts
with short maturities, from 1 to 3 months, are available since 1989, while series with longer
maturity start later: from July 1991 (9 months); from April 1994 (12 months); from January 1998
(18 months).



Figure 2 — Spot Brent oil prices
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Figure 2 presents the monthly evolution of spot oil prices. At a first glance, there is no
clear indication of a trend in oil prices development. Its main characterigtic is the sizeable
volatility exhibited by monthly variation of oil prices.”

1.1. Do oil pricesfollow arandom walk process?

As the performance of futures market as a predictor to oil prices is evaluated using the
carry-over assumption as a benchmark, it is important to test if oil prices follow a random-walk
process, because this statistical property is the main justification to use the carry-over assumption.
The available data does not provide clear evidence on this respect, showing however that the
random walk assumption could not be disregarded for medium-term horizons.

We started by carrying out standard tests using end of period figures, since the use of
monthly or quarterly averages could be misleading. In fact, as it is intuitive and very easy to
demonstrate, the use of consecutive averages tends to refute the random-walk assumption even
when the original (daily) seriesfollows it-self arandom-walk process.

The stationary of the series were tested using the usual ADF tests with variables
expressed in logarithmic terms. It was considered to aternative samples: (i) a full sample, from
January 1989 to December 2003; (ii) a partial sample that excludes the Golf War effects, from
January 1992 to December 2003. The results presented in table 1 do not reject the hypothesis that
oil prices are a non-stationary variable - integrated of order one -, suggesting the use of its first
difference.

2 On empirical regularities of the cyclical behaviour of commodity prices see Cashin et al. (1999). On the
volatility of oil prices see Wickham (1996).



Table 1 — ADF testsV

Daily End-of-month End of quarter
Full sample:  ADF -2.37 -2.03 -2.38
Critical values (5%) -2.86 -2.88 201
(1%) -3.44 -3.47 -355
Partial sample: ADF -1.77 -1.42 -2.05
Critical values (5%) -2.86 -2.88 -2.93
(1%) -3.44 -3.47 -3.58

(1) A specification of 3 lags and constant was used for daily figures, while the ADFs tests for monthly and
quarterly figures were performed with one additional 1ag.

Random-walk tests were based on standard autocorrelation and partial autocorrelation
functions of the first difference of the oil prices expressed in logarithmic terms, using the
Portmanteau and the LM autocorrelation tests. The lags chosen for these tests were 10 for daily
figures, 12 for monthly figures and 4 for quarterly figures.

The results presented below depend crucialy on the frequency considered. Considering
daily figures, the random-walk hypothesisis clearly rejected in both samples. In other words, it is
possible to look at prices on the previous days and forecast the following days with atime-series
model.® Using monthly figures, the rejection of the random-walk assumption start to be unclear,
depending of the confidence level adopted and of the sample used. Finaly, with quarterly figures
the random-walk assumption cannot aso be rejected independently of the sample considered.’
These results, athough not conclusive, explain why is so popular the use of the carry-over
assumption when producing macroeconomic projections.

3 Even in this case, the forecasts would not be very different from the carry-over assumption. In fact, the process
underlying this daily behaviour seems to have a very short memory — the traditional Box-Jenkins approach suggests a
moving-average process of order one.

* The same results are obtained using quarterly averagesinstead of end-of-period figures.



Figure 3a-Daily data
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Figure 3b - End-of-month data

Full sample: Portmanteau Test: x%(12)=29.18 [0.0037]; LM Test F(12,166)=2.28 [0.0104]
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Figure 3c - End-of-quarter data

Full sample: Portmanteau Test: X(4)=7.57 [0.1057]; LM Test F(4,54)=1.92 [0.1200]
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1.2. Futures marketsor carry-over, isthere a big difference?

Before comparing the forecasting errors of using the carry-over or the futures markets
assumptions, it seems important to compare both series. Thisis performed in figure 4. The graphs
on the left column show the observed spot prices vs the forecasts based on futures market prices,
illustrating that the forecasting errors tend to increase for longer horizons. The graphs on the right
compare futures prices and the carry-over forecasts, showing that, for short maturities, it is almost
indistinguishable the differences between forecasts based on futures or on the random walk
assumptions. It seems that for those maturities all the relevant information is already reflected in
the spot price, and, consequently, futures markets prices tend to follow the changes in spot price.
Indeed, it is @most indifferent to choose any of the two alternative assumptions for forecasting
purposes. Those differences only become perceptible for longer maturities, and therefore those
differences probably will be the ones relevant to choose the best forecasting method.

The same result is illustrated in figure 5. Considering shorter horizons, the volatility and
the persistence of futures and spot pricesis very similar. However, as the futures markets maturity
increases, its volatility tends to decline while the persistence tend to increase. That is, the
variation of short-term futures prices seemsto affect only partially the long-term futures prices.
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Figure5—Brent spot and futures prices at different horizons
(first difference of logs)
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2. Forecasting errors. carry-over vsfutures markets

The performance of the two alternative methods to forecast il prices is presented in
Figure 6, again with the variables expressed in logarithms. According to the available information
for futures markets, three aternative samples finishing at December 2003 were considered,
starting at: (i) April 1992 (maturities until 9 months); (ii) April 95 (12 months); (iii) July 1999 (18
months).

Graphs on the left side show the mean forecasting error for different sample periods and
maturities. In al the cases, the mean error is not zero and increases throughout the forecasting
horizon. In the three samples considered, the futures prices provided, on average, biased
forecasts.” However, considering 90 per cent confidence intervals (dotted lines on left side
graphs), the mean bias of the carry-over and the futures market forecasts are not very different
from each other, and both are not statistically different from zero — the exception is the error of
the futures marketsin the latest sample.

The last column presents the Mean Squared Errors (MSE). Once again the results are not
very different for the shorter horizons. For maturities equal or greater than 12 months, the M SE of
forecasts based on futures prices tend to be lower than the implied by the random-walk
assumption.

® Daniel (2001) found the same result for NYMEX futures oil prices using a sample period between 1990
and 2000.



Figure 6 — Futures marketsvs Carry-over
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(1) The dotted lines represent the 90 per cent confidence intervals. Given the strong autocorrelation, explained by the use of
overlapping data, these confidence intervals were based on the adjusted standard deviation proposed in Andrews (1991).

The results obtained confirm that the two aternative methods tend to produce, on
average, very equivalent forecasts for shorter horizons. Secondly, there is some evidence that the
performance of futures market prices tends to be superior to the one of the carry-over assumption
for longer maturities — unfortunately, those results should be interpreted with caution, given the
smaller size of the sample with longer maturities.
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A simple exercise aso illustrates these results. Running (OLS) regressions with spot
price, using as explanatory variables the carry-over and the futures markets forecasts, it is
possible to estimate the best linear combination between the two technical assumptions for each
forecast horizon: S., = C + aF™" + (1-a)S. As it can be seen in the following table, the
relevance of futures markets increases for longer horizons.®

Table2
Futures markets Carry-over
a (1-0)
T+3 0.38 0.62
T+6 0.43 0.57
T+9 0.63 0.37
T+12 1.14 -0.14

These results tend to favour the use of futures pricesinstead of the carry over assumption
when producing medium term projections. In the short term, futures prices present levels that are
very close to the latest spot price available, explaining why the markets expectations and the
carry-over assumption tend to produce similar forecasts. However, for longer horizons, futures
markets seem to follow a mean reversion process (see the figure 1 presented above). As the
observed spot prices tend in fact to revert to the mean, then the futures markets tend to forecast
better than the carry-over assumption. This feature suggests that the futures prices might be seen
as aweighted average between the last available spot price and the mean, where the weight of the
spot priceis very high in short horizons but tends to decline with the maturity.”

® These results should be carefully interpreted, namely for shorter horizons where the futures markets and
the random-walk forecasts are highly correlated. Moreover, the statistical significance of these regressions
isvery small, reflecting the high volatility of oil prices.

" The following expression might capture thisidea: F"™"=a(h) S + [1 - a(h)] p; + & , with 0 < a(h) < 1 and
a’(h) <0, where " stands for the futures price in period t for oil delivery h periods ahead, S corresponds
to the spot price at t, p; stands for the historical (moving) average and €, is a random residual. For each
horizon (h), this expression can be seen as an error correction mechanism, that determines when the prices
are above (below) the historical average, futures tend to predict the fall (rise) of oil prices. Note that i, and
particularly S may reflect expectations on a set of important related variables, as world GDP growth.
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3. Oil prices and economic growth forecasting errors

Qil prices tend to reflect changes in the world demand of ail, which is usualy associated
with world economic activity. Hence, part of the futures market prices errors may be related with
the errors concerning world GDP evolution.

In order to check if there is a relationship between forecasting errors of futures markets
oil prices and of economic growth expectations, a quarterly series for the Consensus world GDP
growth forecasts was gathered, starting in December 1991 to December 2003.2 The differences
between the last available estimate for annual GDP growth over the previous year and the
forecasts made one year before for that period were taken as the forecast errors.” Using also
Consensus information it was possible to build an alternative quarterly sample for market
expectations on oil prices from June 1994 to December 2003. The prices expectations of the
consensus database are very close to the futures market prices. In fact, considering the errors of
oil prices expectations for the next 12 months, they exhibit a correlaion coefficient higher than
0.95.

Figure 7 exhibits the correlation between the errors of Consensus GDP forecasts and the
average forecast error of oil prices for a 12-month horizon, using quarterly overlapping data (left
side of Figure 7) and end-of-year non-overlapping data (right side). Two measures of oil prices
expectations are considered: the Consensus forecasts (from December 1992 to December 2003);
the futures markets prices (from June 1995 to December 2003). The results suggest a positive

Figure?7
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8 Although there is a Consensus forecasts for world economy growth, in order to have an extended and

more homogeneous sample the G7 economic growth was assumed as a proxy.
°In order to obtain a quarterly series, uniform quarterly year-on-year rates were assumed.
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correlation between GDP and oil prices forecasts errors (all the correlation coefficients are higher
than 0.53).%°

The relationship between oil prices and GDP forecasts is considered in the following
eguations on Table 3, where the forecast errors on ail prices (g”) are explained by the forecasts
errors on GDP growth (€¥). An important remark is that these illustrative estimations are built in a
partial equilibrium framework, assuming a causality relationship from world activity to oil prices
— e.g. that oil prices developments do not affect instantaneously world GDP. The objective is not
to study the relationship between oil prices and world GDP, but just to achieve a rule of thumb
able to increase the internal consistency between macroeconomic projections and oil prices
assumption. In other words, independently of who forecast better, macroeconomic exercises
should not use as an assumption expectations that are conditioned on a different macroeconomic
evaluation.

Table 3
Consensus expectationsfor oil prices Futures markets oil prices
Sample: December 1992 to December 2003 (quarterly
overlapping data)
ef =3.13+100¢&f, ~0.39¢f , + 7.52 ¢{ -
(1.99) (7.58) (3.09) (3.25)
Sample June 1995 to December 2003 (quarterly
overlapping data)
ef =4.36+1.04¢P, -046¢P, + 7.93¢ ef =3.34+0.97¢P, -0.38¢P, + 6.86¢)
(2.13) (6.83) (3.25) 2.77) (1.72) (5.85) (2.46) (2.46)

Sample: December 1992 to December 2003 (end-of-year
non-overlapping data)

e) =6.84+ 12.78¢)
(1.38) (222

Sample: December 1995 to December 2003 (end-of-year
non-overlapping data)

e} = 9.54+ 14.39¢Y e} =9.42+ 12.54¢Y
(1.51)  (1.98) (1.43)  (1.66)

The results are very similar, confirming a positive relationship between GDP and oil
prices forecasts errors™ This suggest that part of the errors of futures market expectations
anaysed in the previous section is not a “pure procedure error”, but should be attributed to an
error concerning the forecast of other variable. Using the equations presented above, the errors of
market expectations on oil prices are adjusted by the errors on GDP (Table 4). Those results
suggest that the errors of futures markets (in particular the above mentioned bias) are very
connected with the errors concerning the expectations on world economic growth.

19 The correlation seems to be particularly high for positive errors. This kind of non-linear relationship is
investigated in Hamilton (2003).

M The absence of autocorrelation when the annual data is used confirms the intuition that the presence of
autocorrelation in the previous equations comes from working with overlapping data.
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Table 4 - Oil pricesforecasting errors

(logs)
Market expectations
Carry-over Consensus Consensus Futures markets | Futures markets
adjusted adjusted
Sample: from December 1992 to December 2003 (end-of -year non-overlapping data)
Average 0,062 0,073 -0,007
Standard deviation 0,216 0,198 0,114
MSE 0047 | o004 | o012 | |
Sample: from December 1995 to December 2003 (end-of-year non-overlapping data)
Average 0,070 | 0,109 | -0,017 | 0,105 | -0,014
Standard deviation 0247 | o218 | o130 | 0,215 | 0,113
MSE 005 | 0054 | 0015 | 0,052 I 0,012

Therefore, it appears reasonable to adjust oil prices forecasts based in futures markets
whenever the market expectations on economic growth are very different from the values
underlying the projection exercises. Furthermore, the results suggest that this adjustment could
produce significant changes in oil price assumptions. For instance, according to the regressions
presented above for the futures markets forecasts, a permanent revision of 1.0 percentage point in
the world economy growth could produce a revision of oil prices assumptions between 12 and 19
per cent.

Conclusions

Oil prices are very difficult to forecast given its volatility, explaining why futures markets
prices are so commonly adopted as a working assumption when producing macroeconomic
scenarios. This paper tries to evaluate the accuracy of this assumption.

Firstly, there is some evidence that those prices follow an amost random-walk process,
what can justify the use of the carry-over as an alternative technical assumption.

Secondly, based on data from 1992 onwards, the past performance of the two above-
mentioned technical assumptions is confronted. Both forecasting techniques produce very
equivalent forecasts over shorter horizons. However, for longer horizons (more than 12 months),
there is some evidence that futures markets did perform better, favouring their use instead of the
carry-over assumption when producing medium run projections scenarios.

Finally, thereis evidence of a positive correlation between futures market oil prices errors
and the market expectations errors concerning the evolution of world economic activity. These
results suggest an adjustment of the oil prices forecasts based on futures markets whenever the
market expectations on economic growth are different from the values underlying the
macroeconomic projections. The objective of this adjustment is not to increase the forecast
accuracy but just to improve the internal consistency of the macroeconomic projections exercises,
avoiding the use of an assumption based on a different macroeconomic evaluation.

14



References:

Andrews, D. (1991). "Heteroskedasticity and Autocorrelation Consistent Covariance Matrix
Estimation", Econometrica, 59, 817--858.

Cashin, Paul, C. John McDermott and A. Scott (1999), “Booms and Slumpsin World Commodity
Prices’, IMF Working Paper 99/155.

Cashin, Paul, Hong Liang and C. John McDermott (1999), “How Persistent Are Shocks to
World Commodity Prices’, IMF Working Paper 99/80

Danid, James A. (2001), "Hedging Government Qil Price Risk”, IMF Working Paper 01/185.
ECB (2000), European Central Bank, Monthly Bulletin, December.

Hamilton, James D. (2003), “What is an oil shock?’, Journa of Ecometrics 113, 363-398.
Wickham, Peter (1996), " Voldtility of Oil Prices’, IMF Working Paper 96/82.

15



1/00

2/00

3/00

4/00

5/00

6/00

1/01

2/01

3/01

4/01

5/01

6/01

7/01

8/01

9/01

10/01

1/02

2/02

WORKING PAPERS

2000

UNEMPLOYMENT DURATION: COMPETING AND DEFECTIVE RISKS
— John T. Addison, Pedro Portugal

THE ESTIMATION OF RISK PREMIUM IMPLICIT IN OIL PRICES
— Jorge Barros Luis

EVALUATING CORE INFLATION INDICATORS
— Carlos Robalo Marques, Pedro Duarte Neves, Luis Morais Sarmento

LABOR MARKETS AND KALEIDOSCOPIC COMPARATIVE ADVANTAGE
— Daniel A. Traca

WHY SHOULD CENTRAL BANKS AVOID THE USE OF THE UNDERLYING INFLATION INDICATOR?
— Carlos Robalo Marques, Pedro Duarte Neves, Afonso Gongalves da Silva

USING THE ASYMMETRIC TRIMMED MEAN AS A CORE INFLATION INDICATOR
— Carlos Robalo Marques, Jodo Machado Mota

2001

THE SURVIVAL OF NEW DOMESTIC AND FOREIGN OWNED FIRMS
— José Mata, Pedro Portugal

GAPS AND TRIANGLES
— Bernardino Addo, Isabel Correia, Pedro Teles

A NEW REPRESENTATION FOR THE FOREIGN CURRENCY RISK PREMIUM
— Bernardino Addo, Fatima Silva

ENTRY MISTAKES WITH STRATEGIC PRICING
— Bernardino Addo

FINANCING IN THE EUROSYSTEM: FIXED VERSUS VARIABLE RATE TENDERS
— Margarida Cataldo-Lopes

AGGREGATION, PERSISTENCE AND VOLATILITY IN A MACROMODEL
— Karim Abadir, Gabriel Talmain

SOME FACTS ABOUT THE CYCLICAL CONVERGENCE IN THE EURO ZONE
— Frederico Belo

TENURE, BUSINESS CYCLE AND THE WAGE-SETTING PROCESS
— Leandro Arozamena, Mdrio Centeno

USING THE FIRST PRINCIPAL COMPONENT AS A CORE INFLATION INDICATOR
José Ferreira Machado, Carlos Robalo Marques, Pedro Duarte Neves, Afonso Gongalves da Silva

IDENTIFICATION WITH AVERAGED DATA AND IMPLICATIONS FOR HEDONIC REGRESSION STUDIES
— José A.F. Machado, Jodo M.C. Santos Silva

2002

QUANTILE REGRESSION ANALYSIS OF TRANSITION DATA
— José A.F. Machado, Pedro Portugal

SHOULD WE DISTINGUISH BETWEEN STATIC AND DYNAMIC LONG RUN EQUILIBRIUM IN ERROR
CORRECTION MODELS?
— Susana Botas, Carlos Robalo Marques

Banco de Portugal / Working Papers



3/02

4/02

5/02

6/02

7/02

8/02

9/02

10/02

11/02

12/02

13/02

1/03

2/03

3/03

4/03

5/03

6/03

7/03

8/03

9/03

MODELLING TAYLOR RULE UNCERTAINTY
— Fernando Martins, José A. F. Machado, Paulo Soares Esteves

PATTERNS OF ENTRY, POST-ENTRY GROWTH AND SURVIVAL: A COMPARISON BETWEEN DOMESTIC
AND FOREIGN OWNED FIRMS
— José Mata, Pedro Portugal

BUSINESS CYCLES: CYCLICAL COMOVEMENT WITHIN THE EUROPEAN UNION IN THE PERIOD
1960-1999. A FREQUENCY DOMAIN APPROACH
— Jodo Valle e Azevedo

AN “ART”, NOT A “SCIENCE”? CENTRAL BANK MANAGEMENT IN PORTUGAL UNDER THE GOLD
STANDARD, 1854-1891

— Jaime Reis

MERGE OR CONCENTRATE? SOME INSIGHTS FOR ANTITRUST POLICY

— Margarida Cataldo-Lopes

DISENTANGLING THE MINIMUM WAGE PUZZLE: ANALYSIS OF WORKER ACCESSIONS AND
SEPARATIONS FROM A LONGITUDINAL MATCHED EMPLOYER-EMPLOYEE DATA SET
— Pedro Portugal, Ana Rute Cardoso

THE MATCH QUALITY GAINS FROM UNEMPLOYMENT INSURANCE
— Mario Centeno

HEDONIC PRICES INDEXES FOR NEW PASSENGER CARS IN PORTUGAL (1997-2001)
— Hugo |. Reis, ].M.C. Santos Silva

THE ANALYSIS OF SEASONAL RETURN ANOMALIES IN THE PORTUGUESE STOCK MARKET
— Miguel Balbina, Nuno C. Martins

DOES MONEY GRANGER CAUSE INFLATION IN THE EURO AREA?
— Carlos Robalo Marques, Joaquim Pina

INSTITUTIONS AND ECONOMIC DEVELOPMENT: HOW STRONG IS THE RELATION?
— Tiago V.de V. Cavalcanti, Alvaro A. Novo

2003

FOUNDING CONDITIONS AND THE SURVIVAL OF NEW FIRMS
— P.A. Geroski, José Mata, Pedro Portugal

THE TIMING AND PROBABILITY OF FDIL
An Application to the United States Multinational Enterprises
— José Branddo de Brito, Felipa de Mello Sampayo

OPTIMAL FISCAL AND MONETARY POLICY: EQUIVALENCE RESULTS
— Isabel Correia, Juan Pablo Nicolini, Pedro Teles

FORECASTING EURO AREA AGGREGATES WITH BAYESIAN VAR AND VECM MODELS
— Ricardo Mourinho Félix, Luis C. Nunes

CONTAGIOUS CURRENCY CRISES: A SPATIAL PROBIT APPROACH
— Alvaro Novo

THE DISTRIBUTION OF LIQUIDITY IN A MONETARY UNION WITH DIFFERENT PORTFOLIO RIGIDITIES
— Nuno Alves

COINCIDENT AND LEADING INDICATORS FOR THE EURO AREA: A FREQUENCY BAND APPROACH
— Antonio Rua, Luis C. Nunes

WHY DO FIRMS USE FIXED-TERM CONTRACTS?
— José Varejao, Pedro Portugal

NONLINEARITIES OVER THE BUSINESS CYCLE: AN APPLICATION OF THE SMOOTH TRANSITION
AUTOREGRESSIVE MODEL TO CHARACTERIZE GDP DYNAMICS FOR THE EURO-AREA AND PORTUGAL
— Francisco Craveiro Dias

Banco de Portugal / Working Papers i



10/03 WAGES AND THE RISK OF DISPLACEMENT
— Anabela Carneiro, Pedro Portugal

11/03 SIX WAYS TO LEAVE UNEMPLOYMENT
— Pedro Portugal, John T. Addison

12/03 EMPLOYMENT DYNAMICS AND THE STRUCTURE OF LABOR ADJUSTMENT COSTS
— José Varejdo, Pedro Portugal

13/03 THE MONETARY TRANSMISSION MECHANISM: IS IT RELEVANT FOR POLICY?
— Bernardino Addo, Isabel Correia, Pedro Teles

14/03 THE IMPACT OF INTEREST-RATE SUBSIDIES ON LONG-TERM HOUSEHOLD DEBT:
EVIDENCE FROM A LARGE PROGRAM
— Nuno C. Martins, Ernesto Villanueva

15/03 THE CAREERS OF TOP MANAGERS AND FIRM OPENNESS: INTERNAL VERSUS EXTERNAL LABOUR
MARKETS
— Francisco Lima, Madrio Centeno

16/03 TRACKING GROWTH AND THE BUSINESS CYCLE: A STOCHASTIC COMMON CYCLE MODEL FOR THE
EURO AREA
— Jodo Valle e Azevedo, Siem Jan Koopman, Anténio Rua

17/03 CORRUPTION, CREDIT MARKET IMPERFECTIONS, AND ECONOMIC DEVELOPMENT
— Antonio R. Antunes, Tiago V. Cavalcanti

18/03 BARGAINED WAGES, WAGE DRIFT AND THE DESIGN OF THE WAGE SETTING SYSTEM
— Ana Rute Cardoso, Pedro Portugal

19/03 UNCERTAINTY AND RISK ANALYSIS OF MACROECONOMIC FORECASTS:
FAN CHARTS REVISITED
— Alvaro Novo, Maximiano Pinheiro

2004

1/04 HOW DOES THE UNEMPLOYMENT INSURANCE SYSTEM SHAPE THE TIME PROFILE OF JOBLESS
DURATION?
— John T. Addison, Pedro Portugal

2/04 REAL EXCHANGE RATE AND HUMAN CAPITAL IN THE EMPIRICS OF ECONOMIC GROWTH
— Delfim Gomes Neto

3/04 ON THE USE OF THE FIRST PRINCIPAL COMPONENT AS A CORE INFLATION INDICATOR
— José Ramos Maria

4/04 OIL PRICES ASSUMPTIONS IN MACROECONOMIC FORECASTS: SHOULD WE FOLLOW FUTURES MARKET
EXPECTATIONS?
— Carlos Coimbra, Paulo Soares Esteves

Banco de Portugal / Working Papers



