Texts on economic policy and situation

MONETARY AND EXCHANGE RATE SITUATION IN THE SECOND HALF OF 1997
1. DEVELOPMENTS IN THE MAIN
INTERNATIONAL MARKETS

Chart 1
GROSS DOMESTIC PRODUCT
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1.1 Macroeconomic background
6

The behaviour of the main financial markets in
the second half of 1997 chiefly reflected the cyclic
position of the USA, Japan and Germany, namely
its impact on expectations regarding monetary
policy decisions.
In parallel, the unexpected developments of the
financial situation of the south-east Asian countries became an important conditioning to the
macroeconomic background of the main international economies. The expectations regarding
world inflation and economic growth were revised
downwards, anticipating that the Asian crisis may
have a greater impact on Japan (in comparison to
the USA or to Europe).
The USA continued to present a high dynamism in the second half of 1997, without however
having recorded an increase in inflation (chart 1).
The estimates released by the European Commission (EC) in Autumn 1997 revised upwards the
economic growth for the USA in 1997 in relation to
the Spring estimates, alongside lower values for
inflation. The EC revised the rate of growth of
GDP from 2.8 per cent to 3.6 per cent (which compares to 2.8 per cent in 1996). On the other hand,
the estimated inflation rate fell from 2.3 per cent to
2.1 per cent (2.4 per cent in 1996).
In Japan, the prospects of economic growth for
1997 worsened, as economic activity is expected to
record a slowdown in relation to 1996. According
to the latest EC forecasts, GDP is expected to grow
by 1.3 per cent in 1997, 0.3 percentage points below the Spring forecasts. In 1996, the Japanese
economy grew by 3.5 per cent.
The behaviour of the financial markets in the
European Union (EU) was influenced by the confirmation of the economic recovery in continental

Europe in 1997, alongside the strengthening of the
nominal convergence process, in the context of the
preparation for the third stage of the Economic
and Monetary Union.
The second half of 1997 was characterised by a
prevalent sense of greater optimism regarding the
growth of domestic product in the EU; in parallel,
economic activity accelerated (chart 2). The EC
Autumn forecasts confirm the economic recovery
in 1997, estimating that the growth of output for
the EU as a whole shall increase from 1.8 per cent
in 1996 to 2.6 per cent in 1997 (2.2 per cent in the
Spring forecasts).
The cyclical positions of the European economies is also estimated to have recorded some convergence, despite the fact that some countries
stand in a more advanced stage of the of the economic cycle, as is the case of Ireland and the
United Kingdom.
Although the European economy is expected to
recover, the rate of unemployment in the EU is ex-
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Chart 2
GROSS DOMESTIC PRODUCT

Chart 3
HARMONISED CONSUMER PRICE INDEX
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pected to remain at high levels. The EC forecasts
indicate a 10.7 per cent rate in 1997 (10.9 per cent
in 1996).
The improved expectation regarding economic
growth in the EU were not followed by the
strengthening of price pressures in the EU as a
whole; in fact, in comparison to previous forecasts,
inflation is expected to decrease slightly in 1997.
The private consumption deflator published in
Autumn by the EC accounts for a 0.5 percentage
points decrease in relation to 1996, amounting to
2.1 per cent (2.2 per cent in the Spring forecast).
In 1997 the behaviour of inflation in the EU
measured by the year-on-year rate of change of the
Consumer Price Index (CPI), decreased up to April
1997, standing close to 2 per cent up to October —
hence remaining slightly below the levels recorded
early in the year.
The year-on-year rate of change of the Harmonised Consumer Price Index (HCPI) stood systematically below two per cent in 1997, except in January (2.2 per cent); in November 1997, the HCPI
amounted to 1.8 per cent (chart 3).
The average rate of change of the HCPI for the
EU as a whole maintained its downward trend
over the course of 1997. On its turn, the reference
value for the application of the price stability criterion defined in the European Union Treaty remained stable at 2.5 per cent from December 1996
up to June 1997, increasing in the second half of
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the year. In November, this value stood at 2.8 per
cent (1).
Price deceleration in the EU as a whole was followed by the reduction in the inflation differentials between countries, sometimes greater than
that expected. This behaviour was due both to the
maintenance of the disinflationary process in the
countries typically exhibiting higher inflation
rates, and to the slight increase in the inflation
rates of countries with the best performance regarding price stability.
In the second half of 1997, the EU countries
strengthened their budgetary consolidation efforts, developed within the convergence process;
the differences between the public accounts situation in the Member-States narrowed, namely in
what concerns the public deficit. According to the
(1) This reference value is calculated as the average of the three
lowest EU annual inflation rates plus 1.5 percentage points.
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EC, all European countries which in 1996 recorded
a budgetary deficit are expected to improve in
1997. For the EU as a whole, the EC forecasts a 2.7
per cent deficit to GDP ratio in 1997 (4.3 per cent
in 1996).

Chart 4
DOLLAR EXCHANGE RATES
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Chart 5
VOLATILITY OF THE DOLLAR VIS-À-VIS THE
DEUTSCHE MARK AND THE YEN
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In the exchange rate market, the US dollar appreciated 11.2 per cent vis-à-vis the yen in annual
average terms in 1997, and 15.3 per cent vis-à-vis
the Deutsche mark.
In the second half of 1997, the US dollar appreciated, on average, by 0.8 per cent vis-à-vis the yen
and 5.8 per cent vis-à-vis the Deutsche mark(2),
alongside an increase in its volatility (charts 4 and
5). This behaviour does not reflect, however, the
behaviour of the dollar exchange rate vis-à-vis
these two currencies over the course of the halfyear. Indeed, in end-of-period terms(3), the dollar
appreciated only 2.8 per cent vis-à-vis the Deutsche Mark and over 13 per cent vis-à-vis the yen.
As mentioned above, the dollar appreciated
significantly vis-à-vis the yen in the second half of
1997, unlike what occurred in the late first-half. At
the end of 1997, the US dollar recorded historical
maxima vis-à-vis the yen, comparable to those
reached in May 1992.
The behaviour of the yen was affected by the
weakness of the Japanese economy and by the deterioration of expectations regarding its future developments, while the USA kept exhibiting a significant economic growth.
The weakening of the yen was also determined
by the financial instability exhibited by the southeast Asian countries over the course of the second
half-year (charts 6 and 7). This instability was at
first characterised by exchange rate pressures associated to the Thai currency, spreading rapidly to
other currencies, and culminating in the abandon
of the exchange rate regimes in many countries (in
general linked to the US dollar). The south-east
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(3) End-of period changes are calculated on the average values of
December and June 1997.

Asian financial crisis influenced the remaining international markets — specially the Japanese financial sector, where this phenomenon led to the
capital outflow into countries exhibiting lower risk
premia, namely to the USA, Germany and Switzerland.
In the context of the Asian crisis, the worsening
of the situation in the stock markets in late October
should be singled out. This development led to the
crash in the Hong-Kong stock exchange, triggering
negative influences world-wide, namely in the
Japanese, USA and German stock exchanges.
However, in end-of-period terms, the Dow Jones
an DAX indices increased by 4.1 and 10.9 per cent
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(2) The average changes referring to the second half of 1997 and
1997 as a whole correspond to the change between the average
values of the two half-years of 1997 in the former case, and to
the change between the averages for 1996 and 1997 in the latter.
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Chart 6
EXCHANGE RATE INDICES OF THE SOUTH-EAST
ASIAN CURRENCIES VIS-À-VIS THE DOLLAR

Chart 8
DOW JONES, DAX AND
NIKKEI STOCK INDICES
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(4) In late 1997, the Nikkei index exhibited minimum levels, comparable to those recorded in mid-1995.

reached in early August. This inversion is mainly
explained by the acceleration of the German economy and by the emergence of some inflationary
risks, which rose expectations regarding increases
in the German interest rates, which came to happen in early October. Up to then, the depreciation
of the US dollar might have been influenced by the
expectation that the USA would be more affected
by the Asian crisis than the German economy.
However, in the two last months of 1997, this currency appreciated vis-à-vis the Deutsche mark, reflecting not only a re-equation of the impact of the
Asian crisis on the USA and on Germany, but also
a revision of expectations regarding the behaviour
of the interest rate differentials between these
countries. This revision might have been partly
linked to the expected impacts of the Asian crisis
on the economic growth, and on the behaviour of
prices in both countries.
During Summer 1997 expectations regarding
increases in the official interest rates by the Bundesbank were reinforced(5), which became effective on 9 October. On this date, the German repo
rate was raised by 0.3 percentage points, to 3.3 per
cent (chart 9). This decision consisted of a preventive action by the German central bank, given the
lag with which the monetary policy measures affect the behaviour of prices. Those expectations,
which up to mid-October resulted in an increase in
the interest rates implicit in futures contracts over

8
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Chart 7
STOCK INDICES OF THE SOUTH-EAST
ASIAN COUNTRIES
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respectively, while the Nikkei index fell by 22.4
per cent(4). The reduction in the amounts invested
in shares in Japan by foreign investors over the
course of the second half of 1997 resulted in a fall
in stock prices and contributed to the weakening
of the yen.
In the second half of 1997, the trend of appreciation of the US dollar vis-à-vis the Deutsche
mark was finally broken, after a DM 1.89 peak
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(5) In August, the decision of the Bundesbank towards making the
conditions of liquidity injection more flexible might have contributed to expectations regarding the increase in interest rates.
Thereafter, the Bundesbank began to announce weekly liquidity injection operations on the days these take place, instead of
the former fortnight announcements made after the meeting of
the Monetary Policy Council.
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Chart 9
INTERVENTION RATES
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Chart 10
3-MONTH INTEREST RATES
OF THE DEUTSCHE MARK
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Chart 11
3-MONTH INTEREST RATES OF THE DOLLAR
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3-month interest rates of the Deutsche mark were
partly corrected in the last two months of 1997
(chart 10).
On the other hand, the absence of indications of
increasing inflationary risks in the USA led to a revision of expectations regarding the behaviour of
official interest rates, over the course of the second
half of 1997. Instead of expecting a raise, the market started to ascribe a higher probability to the
eventual maintenance of the reference rate of the
Fed Funds, which came to take place. This revision
resulted in a fall in the interest rates implicit in the
futures contracts over the US dollar 3-month interest rates (chart 11).
In what concerns the yen, the interest rates implicit in the futures contracts recorded a downward behaviour similar to that of the US dollar,
though steeper than the latter. This behaviour reflected a virtual dissipation of expectations regarding increases in the short-term interest rates, as a
reaction to the worsening of the Japanese economic context, aggravated by possible effects of
the Asian crisis.
In end-of-period terms, the 3-month interest
rates of the US dollar remained fairly stable,
amounting to 5.8 per cent in December. In Japan,
these rates increased by 0.3 percentage points,
standing at 0.9 per cent; this behaviour reflects the
increase in the risk premium associated to investments denominated in yen. In Germany, these
rates increased by 0.6 percentage points, to 3.6 per
cent at the end of the second half of 1997.
The behaviour of the long-term interest rates in
the USA, Japan and in Germany in the second half
of 1997 was characterised by a downward trend,
reflecting among other factors the expected behaviour of inflation. This movement was more pronounced in Japan and in the USA (reductions of
0.7 percentage points) than in Germany (0.4 percentage points decrease).
The dollar and the Deutsche mark 10-year bond
yields fell by 0.5 percentage points in relation to
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Chart 12
3-MONTH INTEREST RATES OF THE YEN

Chart 14
VOLATILITY OF THE ERM CURRENCIES
VIS-À-VIS THE DEUTSCHE MARK
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Chart 13
10-YEAR BOND YIELDS

December 1996, while the yen yields decreased by
0.7 percentage points.
At the end of 1997, the 10-year interest rates
stood at 1.9 per cent in Japan (where new historic
minima were reached), 5.9 per cent in the USA and
5.3 per cent in Germany (chart 13). In the second
half-year as a whole, the differential between the
USA and the German 10-year yields narrowed by
about 0.3 percentage points.
The Exchange Rate Mechanism (ERM) of the
European Monetary System (EMS) remained stable in the second half of 1997, with most partici-

pating currencies ehxibiting a decrease in their
volatility (chart 14).
The reinforcement of the cohesion between the
currencies participating in the ERM was mainly
due to the strengthening of the nominal convergence process and to the increasing perception of
the sustainability of such results. Against this
background the political-institutional engagement
of national authorities was decisive; in this context
the proceedings of the informal meeting of
ECOFIN in Mondorf (on 12 to 14 September)
should be highlighted. This decision determined
the pre-announcement of the bilateral exchange
rates to support the calculation of the rates of conversion into euro in early 1999. This announcement shall take place in May 1998, when the list of
the first group of countries entering the euro area
is to be disclosed.
The behaviour of the spot and forward markets
in the framework of the ERM of the EMS over the
course of the second half of 1997, was characterised by a convergence of most currencies towards
the respective bilateral central parities; this behaviour took place in a context where the sensitivity
to changes in the US dollar is estimated to have
decreased. The Maximum width of the band of the
ERM stood at 7.5 per cent in December, below that
recorded late in the first half of 1997, which reflects the behaviour of the Irish pound. This cur-
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Chart 16
EFFECTIVE EXCHANGE RATE INDICES OF THE
DEUTSCHE MARK, THE FRENCH FRANC
AND THE PESETA

Chart 15
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rency kept recording the greatest deviations (in
percentage terms) from the bilateral central exchange rates in the ERM of the EMS, remaining as
the strongest currency in the System. In fact, if excluding the Irish pound, the spread of the ERM
band narrowed to 1.0 per cent in December, about
1.2 percentage points less than in June 1997 (chart
15).
In the second half of 1997, the Deutsche mark
exhibited no expressive fluctuations vis-à-vis any
other currency in the ERM of the EMS. On average, the Italian lira presented changes with the
greatest spread vis-à-vis the Deutsche mark, appreciating by about 1.0 per cent. However, in endof-period terms, this appreciation amounted to
only 0.1 per cent.
Comparing the average values of December
1997 with those of June, the widest changes were
those exhibited by the French franc and by the Finnish currency, although in opposite directions. The
French franc appreciated close to 0.8 per cent visà-vis the Deutsche mark (in the half-year, this currency appreciated on average by 0.4 per cent),
while the Finnish currency depreciated 0.9 per
cent (0.2 per cent on average in the second halfyear).
As regards the behaviour of the Deutsche mark
vis-à-vis the currencies outside the ERM of the
EMS, the appreciation of the Sterling by 5.9 per
cent in average terms (3.7 per cent in end-ofperiod terms) should be singled out. The behav-

iour of the dollar vis-à-vis the Deutsche mark and
the different position in the cycle exhibited by the
British economy when compared to Germany conditioned the behaviour of the pound.
In the second half of 1997, some currencies in
the ERM — namely the Deutsche mark, the French
franc and the Peseta — interrupted the nominal effective depreciation process recorded in the first
half of the year, inverting the trend slightly (chart
16).
The distinct domestic macroeconomic frameworks of the European countries resulted in different reactions by the monetary authorities over the
course of the second half of 1997 (chart 17). In this
context, the official interest rates of the countries
participating in the ERM of the EMS came closer.
Among the countries participating in the ERM
of the EMS, a first group of Member-States (Denmark, Belgium, Germany, France and Austria)
held unchanged the respective official interest
rates up to October 1997, after which these rates
followed the rise of the German repo rate. In October 1997, the differential between this rate and the
intervention rate of the Banque de France disappeared.
Before October 1997, a second set of countries
had already raised their official interest rates, re-
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Chart 17
EUROPEAN INTERVENTION RATES

Chart 18
(a)
SHORT-TERM INTEREST RATES
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flecting the need to contain some inflationary pressures (Finland and the Netherlands, the latter raising its official rate in October as well).
Finally, a third group of countries (including
Spain and Italy) cut their official interest rates(6).
The Bank of Spain cut its repo rate by a total of 0.5
percentage points, down to 4.75 per cent. In Italy,
the downward movement of the repo rate culminated in an adjustment of the discount rate by 0.75
percentage points at the end of the year, to 5.50
per cent. These measures were influenced by the
behaviour of the inflation rate, the reduction of the
budgetary imbalance and, in general, the progresses achieved in what concerns macroeconomic
stability.
As regards the non-participating countries in
the ERM of the EMS, the rise in the official interest
rates in the United Kingdom and in Sweden in the
second half of 1997 are worth being noted. The
British base rate was increased by a total of 0.75
percentage points, amounting to 7.25 per cent at
the end of the year. In Sweden, the repo rate was
raised from 4.10 per cent to 4.35 per cent at the end
of the second half of 1997. The resolution of the
Riksbank is explained by the position of the Swed-

(6) See section 2 for the Portuguese case.
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ish economy, which is at a more advanced stage of
the economic cycle.
The 3-month interest rates reflected the monetary policy measures taken in the second half of
1997. These interest rates increased significantly in
the United Kingdom (0.9 percentage points) and in
Germany (0.6 percentage points), standing at 7.6
per cent and 3.6 per cent in December 1997, respectively.
On the contrary, short-term interest rates decreased in Spain and in Italy; the short-term interest rate of the peseta fell by 0.4 percentage points,
while that of the lira fell by 0.8 percentage points.
At the end of 1997, these rates amounted to 4.8 per
cent and 5.9 per cent, respectively.
In Ireland, although the central bank maintained the official interest rates unchanged
throughout the half-year, the short-term interest
rates of the Irish pound decreased (0.3 percentage
points) reaching 5.9 per cent in December. This reduction was related to expectations regarding a
possible fall in the official interest rates in the future.
Except for the Sterling, the differential of most
currencies' short-term interest rates vis-à-vis the
German rates narrowed (chart 18).
The European long-term interest rates exhibited a downward trend in the second half of 1997,
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Chart 19
LONG-TERM YIELDS

Chart 20
INFLATION INDICATORS
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The behaviour of Portuguese economy
throughout 1997 was characterised by the continuing of the disinflationary and budgetary consolidation processes, alongside a significant growth of
economic activity.
After the acceleration exhibited in 1996, the
Portuguese economy is expected to keep growing
at a high pace in 1997. The forecast built by the
Banco de Portugal disclosed in the September 1997
Economic Bulletin, revised upwards the lower
limit of the interval released in March; GDP is now
estimated to grow between 3.25 per cent and 3.75
per cent in real terms in 1997, which compares to
an estimated growth of 3.3 per cent in real terms
for 1996. Therefore, the Portuguese economy shall
record, for the second year around, a growth rate
above that of the EU, evaluating by the EC forecasts released in Autumn.
The disinflationary process, started late 1990,
proceeded throughout the second half of 1997. In-

flation, measured by the annual average change of
the Consumer Price Index (CPI), maintained its
downward trend, falling from 2.9 per cent in June
to 2.2 per cent in December, which compares to 3.1
per cent in 1996 as a whole (chart 20). In year-onyear terms, the CPI remained fairly stable, exhibiting values close to 2 per cent since April. In December 1997, the year-on-year rate of change of the
CPI amounted to 2.3 per cent as against 3.3 per
cent in December 1996. The information contained
in the behaviour of the trend indicators throughout the second half of 1997 indicate the same developments.
In July 1997, the average rate of change of the
HCPI for Portugal stood for the first time below
the reference value for the application of the price
stability convergence criterion (chart 21). In this
month, the average rate of change of the HCPI
amounted to 2.4 per cent, which compares to a reference value of 2.6 per cent. Thereafter, the average inflation in Portugal, measured by the HCPI
has remained systematically below that value,
reaching 1.9 per cent in December (0.8 percentage
points below the reference value). Therefore, at the
end of 1997, the average rate of change of the
HCPI stood below the level considered relevant to
the prosecution of monetary policy by the Banco
de Portugal (2.25 per cent).
The September 1997 notification of the Ministério das Finanças to the EC (in the context of the ex-
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converging towards the German rates (chart 19).
This behaviour was particularly evident in the Italian, Irish, Spanish and British cases.
2. MONETARY AND EXCHANGE RATE POLICY
IN PORTUGAL
2.1 Macroeconomic background

Texts on economic policy and situation
has underlying the continuing of the downward
trend of the public debt ratio, initiated in 1995.

Chart 21
INFLATION RATE
CONVERGENCE INDICATORS

2.2 Implementation of monetary and exchange rate
policies
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cessive deficit procedure) confirmed the estimate
for the deficit of the General Government (GG) for
1997, which amounts to 2.9 per cent of GDP.
Therefore, for the first time since the European
Union Treaty was put into force, Portugal is expected to record a value below the reference value
of 3 per cent.
According to the same notification, the GG
gross debt to GDP ratio in 1997 was revised downwards, from 64.0 per cent to 63.2 per cent(7). This
revision was chiefly determined by the increase in
the revenue from privatisation allocated to debt
redemption, when compared to that previously
projected.
The State Budget Law for 1998, approved in
November, estimates a public deficit amounting to
2.5 per cent of GDP, which again indicates a value
below the reference level defined in the respective
convergence criterion (3 per cent). The value indicated for the GG deficit is identical to the target
value defined in the Convergence, Stability and
Growth Programme approved in March 1997. As
in the programme, the State Budget Law for 1998
(7) According to information later to the preparation of this document, this ratio will again be revised downwards.
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In 1997, the escudo recorded an average appreciation of 1.4 vis-à-vis the Deutsche mark when
compared to 1996 as a whole. The volatility of the
escudo against the Deutsche mark remained low,
at levels similar to those exhibited in 1996.
In the second half of 1997, the escudo depreciated 1.2 per cent vis-à-vis the Deutsche mark, in
both annual average and end-of-period terms,
hence inverting the appreciation recorded in the
first half of the year. In December, the escudo recorded values close to those exhibited in September 1996.
In the context of the ERM of the EMS, the escudo was systematically traded above the bilateral
central rate vis-à-vis the Deutsche mark; the
spread between those rates narrowed from 1.5 per
cent late in the first half of the year, to 0.3 per cent
in December 1997 (chart 22).
The fairly stable value of the escudo vis-à-vis
the currencies participating in the ERM of the EMS
resulted in an appreciation against this set of currencies, of 1.1 per cent in 1997 (chart 23). In the
second half of 1997, the escudo depreciated on average by 1.4 per cent, when measured by the EERERM (1.3 per cent between June and December

Chart 22
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Chart 23
EFFECTIVE EXCHANGE RATE INDEX AND
ERM-EXCHANGE RATE INDEX
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Chart 24
INDICES OF THE ESCUDO EXCHANGE RATE
VIS-À-VIS THE DOLLAR, STERLING,
DEUTSCHE MARK, FRENCH FRANC,
PESETA AND ITALIAN LIRA
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1997, the escudo exhibited higher stability than in
the first half. It should be noted that in the former
half-year, the Effective Exchange Rate Index (EER)
had recorded a downward trend, in line with the
behaviour of other currencies in the ERM. In
nominal effective terms, the escudo depreciated
1.6 per cent in end-of-period values, and 2.6 per
cent in average terms. The US dollar and the Sterling were the currencies contributing the most to
the described behaviour of the EER (chart 24).
Over the course of the second half of 1997, the
Banco de Portugal again cut its intervention rates.
The monetary policy measures reflected the exchange rate stability within the ERM, as well as
the expectations regarding inflation, in a context
where the budgetary consolidation process proceeded. The rates of liquidity absorption and the
emergency lending rate were cut by 0.8 percentage
points throughout the second half of 1997, standing at 4.9 per cent and 6.9 per cent respectively,
since mid-November. The repo rate was cut by 0.7
percentage points, amounting to 5.3 per cent since
mid-November (table 1 and chart 25).
When compared to late 1996, the reductions in
the intervention rates amounted to 1.3 percentage
points as regards the rate of liquidity absorption,
and 1.4 percentage points in both the emergency
lending rate and the repo rate. The differential between the latter and the German repo rate narrowed 1.7 percentage points in 1997, amounting to
2 percentage points since mid-November.
In the second half of 1997, the short-term interest rates kept decreasing, alongside the reductions
in the intervention rates. The 3-month interest rate
of the escudo stood at 5.0 per cent in December,

Apr

Jul

Oct

Jan97

Apr

Jul

Table 1

Oct

INTERVENTION RATES OF THE
BANCO DE PORTUGAL

Note: (+) appreciation (-) depreciation.

Percentage

1997); this development took place in a context
where the behaviour of the escudo and that of the
remaining currencies in the ERM against third currencies exhibited some resemblance.
In nominal effective terms, the escudo depreciated 1.9 per cent in 1997. In the second half of
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Chart 26
SHORT-TEM INTEREST RATES

Chart 25
INTERVENTION INTEREST RATES OF THE
BANCO DE PORTUGAL AND OVERNIGHT
INTEREST RATES IN THE IMM
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which accounts for a 0.7 percentage points reduction in relation to June 1997. When compared to
late 1996, the short-term interest rates of the escudo fell 1.4 percentage points, hence being
among the EU rates which fell the most in 1997
(chart 26).
The short-term interest rate differential vis-àvis the German rates narrowed 2.7 percentage
points in June, to 1.4 percentage points in December 1997. At the end of 1996, this differential
amounted to 3.3 percentage points.
In the second half of 1997, the money market
exhibited a shortage of liquidity on average, as
had been recorded since the last week of May onwards. The Banco de Portugal did not issue Monetary Intervention Certificates in the second half of
the year, which led to a null live balance of these
securities in July 1997.
In early November, the second tranche of Deposit Certificates (DC) of the Banco de Portugal,
corresponding to the liquidity absorption operation following the application of the new cash reserve scheme (3-year A series, non-remunerated)
came into maturity. The maturity of the deposit
certificates rose the liquidity in the money market,
hence the Banco de Portugal intervened by absorbing liquidity.
In the second half of 1997, the Portuguese longterm interest rates maintained their downward

trend, specially after the informal ECOFIN meeting held in Mondorf in mid-September, from
which resulted improved expectations regarding
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Chart 27
10-YEAR BOND YIELDS
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Chart 28
CONVERGENCE OF LONG-TERM
INTEREST RATES

Chart 29
ESCUDO YIELD CURVE
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the creation of the single currency in 1999 (chart
27). In December, the 10-year bond yields of the
escudo averaged 5.7 per cent, 0.7 percentage
points less than in June 1997. The long-term differential vis-à-vis Germany narrowed 0.3 percentage
points between June and December, standing at
0.3 percentage points at the end of the year (which
compares to 1.2 percentage points in December
1996).
Throughout the second half of 1997, the annual
average of long-term interest rates continued to
stand below the reference value of the respective
convergence criterion defined in the European Union Treaty (chart 28). The negative differential between these rates kept widening progressively between June and September 1997, from 1.3 percentage points to 1.6 percentage points. Due to the
change in the set of countries recording the best

1 Month 3 Month 6 Month 1 Year 3 Year 5 Year 10 Year

Note: The interest rates between 1 month and 1 year are
LISBOR rates; interest rates between 3 and 10
years are Treasury bond yields.

performance in terms of price stability, this differential stood at 1.3 per cent from November onwards(8).
Continuing the trend exhibited since April
1995, the Portuguese yield curve shifted downwards in the second half of 1997 (chart 29). Between June and December 1997, the shape of the
curve did not change significantly, maintaining its
negative slope up to 3-year maturities, remaining
positively sloped elsewhere. The spread between
10-year and Lisbor 3-month yields increased by 0.1
percentage points, amounting to 0.6 percentage
points.
Completed with information available as at 16
January 1998.

(8) In October, the reference value for long-term interest rates was
determined by the rates of Finland, Austria and France. The
latter two countries replaced Sweden and Luxembourg.
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MONETARY AND CREDIT AGGREGATES

1. MONETARY AGGREGATES

(1) Calculated on seasonally-adjusted values.
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Chart 1
MONETARY AND LIQUIDITY AGGREGATES
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L LIQUIDITY AGGREGATE
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The acceleration trend exhibited by the liquid–
ity aggregate L (net assets of the non-financial
resident sector) since March 1996 proceeded
throughout the first quarter of 1997. From the second quarter onwards, the growth of this aggregate
exhibited a slowdown (chart 1). The year-on-year
–
rate of change of the L aggregate, calculated over
end-of-month balances, stood at 6.5 per cent in October 1997, which compares with 9 per cent in December 1996 and 9.6 per cent in March 1997. The
(1)
–
annualised quarterly rate of change of L (which
is an indicator of the most recent behaviour of this
aggregate) decreased from May onwards, standing
at 3.8 per cent in October (10.9 per cent in May)
(chart 2).
–
–
The components of the L aggregate (M1 and
quasi-money) exhibited distinct behaviours in the
–
period under review. In fact, M1 accelerated,
while quasi-money recorded a slowdown
throughout 1997. The year-on-year rate of growth
–
of M1 was 17.7 per cent in October, which compares with 15.1 per cent in March 1997 and 10.6
per cent in December 1996. The year-on-year rate
of change of quasi-money fell from 8.6 per cent in
December 1996 to 1.6 per cent in October 1997.
The downward trend of interest rates on time
deposits proceeded in 1997 (chart 3), reflecting the
disinflation process, in a context of stability of the
escudo in the ERM of the EMS. Interest rates for
shorter maturities (31 to 90 days) fell from 5.9 per
cent in December 1996 to 4.7 per cent in October
1997, i.e. a 1.2 percentage points decline. Longerterm interest rates (over 1 year) fell from 5.3 per
cent in December 1996 to 4.2 per cent in October

8
6
4
2
0

Jun 96

Sep 96

Dec 96

Mar 97

Jun 97

Sep 97

1997. The spread between interest rates for longer
(over 1 year) and shorter maturities (31 to 90 days)
remained negative throughout the whole period.
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Chart 5
FINANCIAL AGGREGATES

Chart 3
INTEREST RATES ON TIME DEPOSITS
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Chart 4
LISBON STOCK EXCHANGE INDEX AND
SHORT- AND LONG-TERM INTEREST RATES
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This behaviour reflects the negative slope of the
money market yield curve, and suggests expectations of further decreases in time deposits interest
rates for shorter maturities.
–
The significant growth of the M1 aggregate
(currency and demand deposits) reflects the consolidation of the disinflation process. In fact, the
decrease in the inflation rate reduces the opportunity cost of holding cash, leading to a fall in the

velocity of money. The slowdown exhibited by
quasi-money (chiefly constituted of time deposits)
is linked to portfolio adjustments. The fall in shortterm interest rates made time deposits less attractive than alternative investments such as equity investment (chart 4). This is confirmed by the fact
–
that the slowdown of the liquidity aggregate L
from the first quarter onwards was accompanied
by a greater flow of investment by the nonbanking sector, in both domestic securities
(namely shares) and external assets (chart 5).
–
The jagged behaviour of M1 and quasi-money
over the course of the period under analysis —
–
specially the high growth rates of M1 in June,
September and October 1997 — as well as the
negative correlation in these months between the
rates of growth of the two aggregates, may be related to privatisation operations. In fact, time deposits were substituted by demand deposits,
which were then used for the settlement of the
purchased securities.
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Chart 6
COUNTERPARTS OF CHANGE IN L—

Chart 7
DOMESTIC BANK CREDIT AGGREGATES
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In the period from January to October 1997,
money creation reflected the behaviour of total domestic credit. Liquidity creation was due to the increase in credit to companies and individuals since
net credit to General Government fell in the period. The foreign counterpart continued to account
for a negative contribution to money creation
(chart 6).
2. CREDIT AGGREGATES

In October 1997, total domestic credit (TDC) recorded an year-on-year growth rate of 11 per cent,
as against 11.4 per cent in December 1996 (chart 7).
The behaviour of this aggregate resulted from the
fall in net credit to General Government (GG) and
from the increase in credit to companies and individuals. Net credit to GG continued recording
negative year-on-year growth rates in 1997. This
behaviour reflects not only the fall in the borrowing requirement of GG linked to the budgetary
consolidation process and to privatisation, but also
the greater use made of financing sources other
than bank credit. In conformity with the dynamism of investment, and reflecting the continuing
fall in interest rates, credit to companies and individuals exhibited high rates of growth and an acceleration throughout 1997. The year-on-year rate
of change of this aggregate increased from 16.8 per
cent in December 1996 to 21.2 per cent in October
1997.
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2.1 Net credit to General Government

Between January and October 1997, General
Government borrowing amounted to PTE 150.8
billion, a decrease of PTE 604.1 billion in relation
to the same period in the previous year (table 1).
In this period, domestic monetary credit to GG decreased by PTE 824.2 billion, reflecting the continuation of the fall in bank credit. Banks disinvested both in Treasury bills (PTE 183.9 billion)
and other government securities (PTE 544.9 billion). The GG resorted less to deposits in the Banco
de Portugal (PTE 80.3 billion, as against PTE 185.6
billion in the same period in 1996).
In parallel, the General Government resorted
more to external credit (PTE 312.4 billion increase,
which compares to PTE 188.8 billion in the same
period of the previous year). Net sales of domestic
debt securities to non-residents also increased,
from PTE 235.2 billion between January and October 1996 to PTE 395.1 billion in the same period in
1997.
2.2 Credit to companies and individuals

In the first nine months of 1997, credit to companies and individuals recorded high rates of
growth, continuing the acceleration trend started
in the second half of 1996. Therefore, this aggregate grew by 21.2 per cent in October 1997, which
compares with 16.8 per cent in December 1996 and
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Table 1
GENERAL GOVERNMENT BORROWING
PTE billion
1996

Net domestic credit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Monetary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Banking. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Banco de Portugal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Banks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
of which:
Treasury bills(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Other investments in public debt securities . . . . . . .
T B held by the public(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Non-monetary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
of which:
Saving certificates (net) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Net foreign credit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sales/purchases of domestic debt securities to/from
non-residents (net) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Net foreign assets of the Treasury . . . . . . . . . . . . . . . . . . . . . .
Adjustment Treasury bills . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total borrowing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1997

Year

Jan-Oct

1st half

2nd half

Jan-Oct

1st half

124.5
-199.8
-189.3
149.6
-338.9

19.1
-137.0
-181.0
185.6
-366.6

23.0
-91.5
-107.1
374.7
-481.8

101.5
-108.3
-82.2
-225.1
142.9

-882.7
-824.2
-736.7
80.3
-817.0

-385.2
-488.7
-509.7
-40.7
-469.0

7.6
-243.8
-10.5
324.3

-124.8
-132.8
44
156.1

-188.8
-36.7
15.6
114.5

196.4
-207.1
-26.1
209.8

-183.9
-544.9
-87.5
-58.5

-88.7
-225.8
21
103.5

74.3
189.8

69.2
188.8

38.5
212.2

35.8
-22.4

11.4
312.4

9.6
219.8

259.2
-16.7
20.6
577.4

235.2
-10.9
21.1
453.3

182.1
-3.9
22.2
435.6

77.1
-12.8
-1.6
141.8

395.1
3.2
21.2
-150.8

151.2
-11
11.5
-13.7

Note:
(a) Includes CLIP up to March 1996, the date of redemption of the last tranche.
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Chart 8
DOMESTIC BANK CREDIT TO COMPANIES
AND INDIVIDUALS

Year-on-year rate of change*
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12.2 per cent in July 1996. This behaviour reflected
the acceleration of both credit to non-financial
companies and credit to individuals. Credit to
non-banking financial companies exhibited a slowdown in the period (chart 8).
Bank lending to non-financial companies accelerated strongly since early 1997; the year-on-year
rate of change of bank credit to non-financial companies increased from 8.9 per cent in December
1996 to 19.1 per cent in September 1997. This behaviour is related to the strong growth of investment in 1997. In September 1997, the year-on-year
growth of bank lending to non-financial companies for investment purposes amounted to 31.9 per
cent, while credit for other purposes increased by
20.1 per cent.
The growth of credit was particularly noticeable in the construction and public works sector
and in the services sector (chart 9). The growth of
bank lending to the construction and public works
sector reached 19.0 per cent in September 1997,
which compares with 9.9 per cent in December
1996. The growth of credit to the services sector

(c)
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(b)
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Notes:
(a) Credit to companies and individuals.
(b) Credit to non-financial companies.
(c) Credit to individuals.
(d) Credit to non-banking financial companies.
*
Calculated on en-of-quarter balances.
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Chart 10
INTEREST RATES ON BANK CREDIT TO
PRIVATE NON-FINANCIAL COMPANIES
AND ON COMMERCIAL PAPER

Chart 9
DOMESTIC BANK CREDIT TO NON-FINANCIAL
COMPANIES BY SECTOR OF ACTIVITY*
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(a) Total.
(b) Manufacturing industries.
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(d) Services.
*
Unsecuritised credit and commercial paper.
**
Calculated on end-of-quarter balances.

amounted to 26.4 per cent in September 1997 (16.1
per cent in December 1996). Also credit to the
manufacturing industry accelerated, from -0.9 per
cent in December 1996 to 7.1 per cent in September
1997. It should be noted that these figures may
overestimate the growth of credit to the services
sector, whilst underestimating the growth of credit
to the remaining sectors, since non-financial
groups resort increasingly to the credit market
through the respective holding companies; these
companies are, for statistical reasons, included
among the item “other services”. Indeed, the yearon-year growth of bank lending to the “other services” sector reached 38.9 per cent in September
1997.
Interest rates on credit to non-financial private
companies kept decreasing in 1997, accompanying
the behaviour of the interbank money market interest rates (chart 10). In October 1997, the interest
rate on loans and advances (91 to 180 days)
amounted to 8.1 per cent, 2.9 percentage points below that recorded in December 1996. The commercial portfolio interest rate recorded a less significant decrease (from 12.1 per cent in December
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Notes:
(a) Commercial portfolio (91 to 180 days).
(b) Loans and advances (91 to 180 days).
(c) Commercial paper (85 to 95 days).
(d) 3-month Lisbor.

1996 to 10.9 per cent in October 1997). Interest
rates on commercial paper (85 to 95 days) fell to
5.5 per cent in October 1997 (6.8 per cent in end
1996).
The acceleration of domestic bank lending to
individuals (from 23.8 per cent in December 1996
Chart 11
DOMESTIC BANK CREDIT TO
INDIVIDUALS BY PURPOSE
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Chart 12
INTEREST RATES ON BANK CREDIT
TO INDIVIDUALS
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26.8 per cent in September 1997, which compares
with 23.7 per cent in December 1996. Credit for
other purposes grew by 22 per cent in September
1997 (as against 24 per cent in December 1996).
The share of this type of credit in total credit
granted to individuals remained virtually unchanged, around 20 per cent.
The growth of domestic lending to individuals
has been induced by the downward trend in interest rates. The decline in interest rates was particularly significant in the 91 to 180-day maturity. This
rate fell from 14.9 per cent in December 1996,
down to 10.8 per cent in October 1997, which corresponds to a 4.1 percentage points decline. In
turn, the interest rate over 5 years decreased from
11.0 to 9.2 per cent.

to 25.8 per cent in September 1997) reflected a
stronger growth of credit to housing. The year-onyear rate of change of credit to housing reached

Completed with information available as on 7
December.
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UNEMPLOYMENT AND WAGES IN PORTUGAL*
Vítor Gaspar**
Sílvia Luz**
1. INTRODUCTION

The recent behaviour of the Portuguese labour
market can be described as follows:
Unemployment reacts predictably and with a
lag to fluctuations in economic activity,
namely to deviations of output from its trend.
The labour market may, therefore, be characterised by a stable Okun relation.
Nominal wages react significantly to changes
in the inflation rate and in the unemployment
rate. Wage adjustment is therefore (partial)
substitute for adjustment in employment/unemployment, lessening the relevance of the
latter.
Many labour market variables are correlated
with the economic cycle, sometimes with a
significant lag(1).
The aim of this study, which is related to previous work (namely Marques (1990), Modesto,
Monteiro e Neves (1992), Luz and Pinheiro (1993,
1994) and Modesto (1997)(2), is to examine some of
these stylised facts, namely regarding unemploy-

*

The opinions of this paper represent the views of the authors,
they are not necessarily those of the Banco de Portugal.
The authors would like to thank Olivier Blanchard, Isabel Horta Correia, José Antonio Ferreira Machado, Carlos Robalo Marques and Miguel St. Aubyn for comments on a preliminary version of this paper. The remaining errors are the authors' responsibility.
** Economic Research Department and International Relations
Department.
(1) Also the Beveridge curve – which relates waves with unemployment – has remained stable.
(2) The present paper is also related to current researches by Marques and Botas (1997).
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ment, nominal wages, real wages and productivity
and their relationships with the economic cycle. It
focuses on the relationship between the unemployment rate and the economic cycle (Okun Law)
and between wages and unemployment (Wage
Curve).
Our results confirm:
i)

that changes in unemployment are quite
sensitive to the economic cycle, which is
consistent with the findings in Modesto,
Monteiro and Neves (1992) and in Luz and
Pinheiro (1993);
ii) the existence of a long-run relationship
between real wages — measured in units
of efficiency — and unemployment levels;
iii) the existence of stable Okun and Wage relationships, which is consistent with a stable natural rate of unemployment for the
last 15 years. The estimated natural rate of
unemployment stands close to 6 per cent,
regardless of the relationship used in its estimation.
The following section presents the model and
the estimated Okun equation. Section 3 exhibits
the results for the Wage Curve. Lastly, the fourth
section makes an appreciation of our findings.
2. THE OKUN LAW: RELATIONSHIP BETWEEN
UNEMPLOYMENT RATE AND ECONOMIC
CYCLE

In Portugal, evidence indicates a robust relationship between the deviations of output from its
trend (the output gap) and deviation of unemploy-
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ment from its natural rate. Modesto, Monteiro and
Neves (1992) and Luz and Pinheiro (1993) estimate
and present this relationship as an Okun Law
equation.
However, this is not the most current formulation in literature. In fact, text books (e.g., Blanchard (1997)) present the Okun Law as relating
changes in the unemployment rate to deviations of
GDP growth from its trend growth rate. Deviations of the unemployment rate from the natural
unemployment rate are related to deviations of aggregate demand in Modesto, Monteiro and Neves
(1992) — which concludes that it is possible to infer a natural rate of unemployment — and to the
deviation of GDP from its trend in Luz and
Pinheiro (1993).
A NAIRU between 5.5 and 6 per cent was estimated, in the latter study using a long-run cointegration relationship. However, in this formulation,
the short-run dynamics (calculated from a representation of the Engle-Granger Theorem) influence
the long-run relationship decisively, due to the
short sample size (quarterly data running from
1983:2 up to 1992:4).
These results were also corroborated by Modesto (1997), which estimated a natural rate of unemployment around 6 per cent, using a totally different methodology based on panel data (data from
1984 to 1995).
Marques (1990) estimates a 6 per cent natural
rate of unemployment in a broad sense(3).
We test these findings with more recent data.
The estimation of the relationship between the
unemployment rate and the deviation of GDP
from its trend leads to:
ut

1.52 0.254u t
(3.87 ) ( 3.95)

0.201 (y
( 5.12)

y p) t

1

1

0.142 (y
(3.63)

0.246 (y
( 5.16)

y p) t

y p) t

4

0.076
( 2.03)

y

0.135 (y
( 2.70)

2

y p) t

y p) t

3

where u stands for the unemployment rate, y is
GDP in logarithms, yp is trend GDP in logarithms
and is the year-on-year difference (see Appendix
for a description of the data). The resulting longrun relationship can be written as follows:
ut = 6.00 - 0.559 (y-yp)t-3

pointing to a natural rate of unemployment close
to 6 per cent. For an observed output one per cent
above its trend, this relationship yields a 0.56 percentage points decrease in unemployment. Despite
some sensitivity of the short-run dynamics to the
sample period — with impacts on the persistence
of autocorrelation — the long-run relationship is
stable even when different formulations for the
short-run lag structure are used(4).
Chart 1 displays a possible interpretation of the
Okun relationship. In the first quadrant we have
the long-run (vertical) supply for output at its
trend level, and short-run supply (positively
sloped). Inflation is measured in the vertical axis.
The relationship between output and employment is depicted in the second quadrant; this relationship is obtained from a short-run production
function (i.e., assuming a fixed capital stock). Normalising labour supply to equal 1, the unemployment level u is found in the third quadrant (using
the -1 slope line), derived from the employment
level, L (u = 1 - L); finally, the fourth quadrant
presents a vertical line standing for the natural
rate of unemployment (at level un) and a downward line relating unemployment (and employment) and short-run inflation — the short-run
Phillips curve. On its turn, this line corresponds to
the (constant) short-run supply depicted in the
first quadrant(5).
Chart 1 suggests an interpretation of the Okun
Law first suggested by Modesto, Monteiro and
Neves (1992): in Portugal, observed unemployment evolves around a stable reference value (the
NAIRU) according to the economic cycle.

R2= 0.64 F=13 SER = 0.192 DW= 1.42

(3) The difference between unemployment in a broad sense and in
a strict sense stands between 0.5 and 1 percentage points (Labour International Organisation).
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(4) The regression uses trend GDP as a measure for potential output. Nevertheless, the results are robust to other measures for
potential output. Specifically, the results are not changed significantly when the potential output is estimated through a H-P
filter.
(5) This presentation follows the pioneer work of Fisher (1926),
Phelps (1968) and Friedman (1968).
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Chart 1
OKUN LAW, NAIRU AND THE PHILLIPS
CURVE

curve was re-estimated according to the traditional approach, as in Blanchard and Katz (1997)
and Blanchflower and Oswald (1994). Hence we
have,
wt
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The flexibility of real wages is one of the most
frequently mentioned characteristics of the Portuguese labour market.
In particular, the real wage reacts strongly and
rapidly to the unemployment rate (Modesto, Monteiro and Neves (1992); Luz and Pinheiro (1993)).
To evaluate the robustness of this result, the wage
(6) According to Friedman (1968), “Despite the primarily cyclical
nature of the current unemployment, part of the job contraction in Portugal has been more persistent in character than in
the past, suggesting that structural unemployment might also
have increased. Estimates by the European Commission, for
instance, point to an increase in the NAIRU of around 0.8 percentage points over the period 1988-1994. Moreover the number of unemployed for more than one year has increased sharply over the last 3 years. By the end of 1996 long term unemployment represented 42.5 per cent of the total unemployment,
against 26 per cent in 1992.”
(7) Using a different methodology, Marques and Botas (1997) also
concluded for the stability of the natural rate of unemployment.
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Using the long-run relationship (below) and
defining zw as its residual, the short-run relationship is written as follows:
wt

3. THE WAGE CURVE: RELATIONSHIP
BETWEEN REAL WAGES AND
UNEMPLOYMENT RATE

f )t

where w stands for the logarithm of nominal wages, p is the logarithm of the consumer price index,
f is the logarithm of the efficiency index(8) and u
stands for the rate of unemployment. Ordinary
least squares yield the following results (see
Appendix for a description of the data):



However, the natural rate of unemployment is
not constant, and depends on real factors — including the labour market flexibility and the level
of competition in the commodity market(6). In Portugal, the natural rate of unemployment has remained fairly constant for the last fifteen years(7).

(w p

0. 0045z wt

0. 60 w t

1

0. 207 p t

Statistical tests do not reject the hypothesis of
stability of the parameters, nor the absence of
autocorrelation of residuals:
AR(1)=5.57, AR(4)=6.25, Chowt=2.07,
CUSUM =0.92, CUSUMSQ=0.375.
On its turn, the long-run equation can be written as follows:
ut = -158.52 - 35.40 (w-p-f)

which, taking the sample mean real wage as the
long-run equilibrium level(9), yields a natural rate
of unemployment of 5.75 per cent — the null profit condition (see chart 2).
The long-run equation yields a -0.16 elasticity
of the real wage vis-à-vis the unemployment rate,

(8) The efficiency index is calculated upon the research of Marques and Botas (1997).
(9) This is the only behaviour assumption possible.
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Chart 2
WAGE CURVE AND THE ZERO PROFIT
CONDITION
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which is similar to that presented by Modesto,
Monteiro and Neves (1994), -0.14.
It is important to have some intuition concerning the size of this elasticity. Using a completely
distinct methodology, Blanchflower and Oswald
(1994) estimated a -0.1 average elasticity for a sample including the USA, Great Britain, Canada,
Austria, Italy, the Netherlands (with the greatest
value in absolute terms, -0.17), Germany and Switzerland. Results suggest a higher elasticity in Portugal than in other industrialised countries.

4. CONCLUSION

Many recent analysis including some by international organisations — such as the European
Commission and the OECD — have pointed to the
possibility of a structural break in the Portuguese
labour market's behaviour, reflecting convergence
to the more rigid patterns prevailing in the European Community. As put by the European Commission (1997):
“Despite the primarily cyclical nature of the
current unemployment, part of the job contraction
in Portugal has been more persistent in character
than in the past, suggesting that structural unemployment might also have increased. Estimates by
the European Commission, for instance, point to
an increase in the NAIRU of around 0.8 percentage
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points over the period 1988-1994. Moreover the
number of unemployed for more than one year
has increased sharply over the last 3 years. By the
end of 1996 long term unemployment represented
42.5 per cent of total unemployment, against 26
per cent in 1992.”
The present study estimated the Okun relationships and the wage curve for Portugal; the stability of both relationships for the last 15 years was
not rejected. As a result, most fluctuations of unemployment seem to be due to deviations from
trend GDP — i.e., fluctuations of unemployment
are basically cyclic.
We estimated a natural rate of unemployment
from the Okun equation of around 6 per cent,
which is low when compared to the average levels
recorded in the European Union.
The wage curve leads to a 5.75 per cent NAIRU.
Given the constrainty associated to these estimates, this result is identical to the above one.
The real wage elasticity vis-à-vis unemployment (-0.16) is high according to the international
standards. This is a significant result, and is consistent with the findings of Modesto, Monteiro and
Neves (1992) and Luz and Pinheiro (1993, 1994),
for periods of high (two-digit) inflation and comprising only one recession moment (1983-1984).
Results could always be seen as depending on
the macroeconomic regime in force, which was
characterised by high inflation and the utilisation
of the exchange rate as an adjustment instrument.
The widening of the sample period up to 1996
shows that wage flexibility holds even in a context
of low inflation and exchange rate stability.
This finding is very important as regards the
Portuguese participation in the euro area(10). In
fact, the real flexibility of wages is a substitute to
the international mobility of labour force, a crucial
element in adjusting for idiosyncratic shocks. In
short, real flexibility of wages grants to the Portuguese economy an additional ability to adjust for
possible unfavourable circumstances.

(10) See, for example, Buti and Sapir (1997) for a review on this issue.
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APPENDIX
The data
This study uses quarterly data for the period
running from 1983 up to 1996 for the following
variables: unemployment rate (u), output (y),
prices (p), wages (w) and productivity(f).
The original sources are the INE and the Banco
de Portugal; the statistical treatment, the adjustment of trend and seasonality, and the linkage of
series follow procedures previously used in
former studies, so these are described briefly here.
The rate of unemployment (u): this variable is
obtained by adjusting the unemployment series of
the “Inquérito ao Emprego” of the INE for seasonality. Since methodological changes were introduced in 1992 in this survey, the series were linked
by using the data on the previous year situation
there included.

Output gap (y - yp): deviation of the logarithm
of GDP (Quarterly accounts) from its trend (yp, potential output).
Wages (w): logarithm of an index (1991 = 100)
equalling the real growth of total wage earners'
wages (calculated by the Banco de Portugal) times
the quarterly data of those wages as disclosed in
the Historical Series for the Portuguese Economy.
Prices (p): logarithm of total CPI excluding
rents (1991 = 100).
Efficiency (f): index (1991 = 100) built from the
productivity measure presented in Marques and
Botas (1997).
Symbol “ x” denotes the year-on-year change
rate of variable “x”.
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EXTRACTING INFORMATION FROM OPTIONS PREMIA:
THE CASE OF THE RETURN OF THE ITALIAN LIRA TO THE ERM OF THE EMS*
Bernardino Adão**
Nuno Cassola**
Jorge Barros Luís**
1. INTRODUCTION

The prices of financial derivatives (forward
contracts, futures and options) reflect, at each moment, the expectations of economic agents regarding the future path of the prices of the underlying
assets. On the other hand, the price of the underlying assets (e.g., Treasury bills, Treasury bonds,
stocks and commodities) reflect market expectations of the future path of their economic determinants. While forward and futures contracts provide information on the expected value of the
prices of the underlying assets, options premia allow the estimation of the risk-neutral probability
density function (PDF) of the prices of the underlying assets.
In this context, the prices of financial derivatives contain potentially useful information for
monetary authorities, namely in building indicators for monetary conditions, in assessing the impact of monetary policy actions, and to help detect
anomalies in the functioning of the financial markets. These issues have been studied by several
authors and central banks (see for instance Abken
(1995), Bahra (1996), Deutsche Bundesbank (1995)
and Söderlind and Svenson (1996)). Naturally, this
information is also relevant from the viewpoint of
*

The opinions of this paper represent the views of the authors,
they are not necessarily those of the Banco de Portugal.
The authors benefited from the generosity of LIFFE concerning
the statistical data, and thank Vitor Gaspar and José Ferreira
Machado for their comments. The authors are liable for remaining errors and omissions. This research also benefited from
the visit of Charles Thomas to the Banco de Portugal.
** Economic Research Department.

Banco de Portugal / Economic bulletin / December 1997

portfolio and risk management by the private sector, and by financial institutions in particular.
The comparison between the PDF of the price
of a financial asset, estimated at different instants
for a given maturity, provides a measure for the
path of market expectations, and for its dispersion.
For instance, Campa, Chang and Reider (1997)
analyse the reaction of foreign exchange markets
to the re-entrance of the Italian lira in the Exchange Rate Mechanism of the European Monetary System (ERM-EMS) on 25 November 1996,
and find that the implicit exchange rate volatility
of the Italian lira decreased with its re-entrance in
the ERM-EMS. This finding is consistent with the
idea that the change in the exchange rate regime
aimed at stabilising the exchange rate.
This study analyses the same episode, but using the premia of futures options of the 3-month
interest rates of the Italian euro-lira(1). We use
daily observations of the settlement prices for the
call-options and put-options traded in the London
International Financial Futures Exchange (LIFFE).
The remainder of the paper is structured as follows: section 2 presents the most essential aspects
of the estimation methodology; all technical details are left for Appendix. The third section applies the methodology and the last one concludes.

(1) The analysis of Campa, Chang and Reider (1997) is exclusively
based on the premia of over-the-counter currency options, with
no reference to interest rates.
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2. MAIN CONCEPTS AND ESTIMATION
METHODOLOGY

q t (ST ) = e

As a rule, financial institutions price European
options with the Black-Scholes formula(3). The main
assumption underlying to the Black-Scholes model is
that the rates of return have normal distribution
(hence the prices of the underlying assets are lognormally distributed) and are independent and identically distributed. The problem is that the assumption of log-normality of the prices of the underlying
assets is frequently in contradiction with reality.
For instance, this model considers that the implied volatility is constant for all strike prices and for
all expiration dates, which regularly does not apply.
In fact, for the same expiration date and underlying
asset, the volatility is a convex function of the strike
price, assuming higher values for the options with
strike prices more distant to the expected future
price of the underlying asset. The relation between
implied volatility and the strike price is currently defined as volatility smile, being usually considered as
a signal of rejection of the log-normality assumption.
Consider the valuation of an European call-option
with expiration date T. Let ST i be the price of the underlying asset in moment T, and X the strike price of
the European option. The premium at t of a calloption
with
term
to
maturity
equalling
τ = T − t , C (X , τ), is the expected return of the option,
discounting that return if the premium is paid upfront at date t. This corresponds to:

rt , τ τ

.

∂ 2 C(X , τ)
∂X 2

(2)

However, the results obtained through this
method are in general unsatisfactory(5). Many alternative techniques for estimating the PDF from
the option premia have been suggested(6). One of
the most currently used consists of estimating the
parameters of a combination of two log-normal
distributions:
q t (ST ) = θL(α 1 , β 1 ; ST ) + (1 − θ)L (α 2 , β 2 ; ST ) (3)
where L(α 1 , β 1 ; ST ) and L(α 2 , β 2 ; ST ) are lognormal distributions, α 1 and α 2 are the means of the
the respective normal distributions, β 1 and β 2 are
the standard deviations of the respective normal
distributions and θ is the weight of the first distribution(7).
3. THE RETURN OF THE ITALIAN LIRA TO
THE ERM-EMS

where rt , τ is the relevant interest rate at the moment
t (for maturity τ) and qt (ST) is the (risk-neutral) PDF
of the asset price ST, conditional on the current asset
price St.
In principle, the PDF can be assessed directly
through a discrete approximation from the option
premia for the different strike prices observed, since
theoretically the risk-neutral PDF corresponds to the
second derivative of the call-option price function(4):

The impact of the return of the Italian lira to the
ERM-EMS on the expected exchange rate was analysed in Campa, Chang and Reider (1997). Here
we analyse the impact of this episode on the expected value of short-term interest rates. We use a
daily sample of settlement prices of futures options expiring on 18 December 1996, for the various strike prices, throughout the whole period
these were traded (from 19 March up to 16 December 1996).
Estimating the parameters of equation (3)
yields the PDF that characterise the daily path of
the expected 3-month interest rate of the Italian
lira for 18 December 1996. Since the expiration
date is fixed, one may observe that the variance of
the distribution naturally decreases with the approximation of the expiration date. For instance, if
the price of the underlying asset follows a lognormal distribution, when t increases a fraction of
time (e.g.) one day, with time expressed in years)

(3) The Black-Scholes pricing formula was developed in Black and
Scholes (1973), for premia of options on non-dividend-paying
stocks. Thereafter, this formula was adapted to options on financial assets with different features.
(4) See Appendix for a derivation of the result.

(5) See for instance Soderlind and Svenson (1996).
(6) See for instance Adão et al. (1997) and Bahra (1997) on the
methods of estimating PDF from option premia.
(7) The estimates for the parameters are obtained solving the optimisation problem presented in Appendix.

C (X , τ) = e − rt , τ τ ∫ max [ST − X , 0]q t (ST ) dST
∞

0
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Chart 1
PROBABILITY DENSITY FUNCTIONS OF THE
THREE-MONTH ITALIAN LIRA INTEREST RATE
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Chart 2
PROBABILITY DENSITY FUNCTIONS OF THE
THREE-MONTH ITALIAN LIRA INTEREST RATE
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the standard deviation of ln St decreases by
σ( τ − τ − 1 / 365 ). Therefore, if the comparison
is made between quite close days, this correction is
irrelevant. However, for comparisons between
days reasonably far away, any conclusions on the
expectations' dispersion in different moments require the correction of the standard-deviation of ln
ST by the “time” effect. This same correction principle was used for the estimated distributions.
Chart 1 displays the PDF adjusted for the
“time” effect estimated for three distinct dates: 19
March, 19 November and 25 November, respectively, the date of the beginning of trade on options expiring on 18 December 1996, one week before and the day the Italian lira returned to the
ERM-EMS.
The means of the distributions equalled 8.8, 7.1
and 7.06 per cent, respectively. It should be noted
that the mean of the distribution did not change
significantly with the return of the lira to the ERMEMS. Nevertheless, the probability associated to
higher interest rates decreases — i.e., the skewness
of the distribution decreases.
A significant reduction in the distribution's
mean occurred after with the legislative election
which took place on 21 April 1996, as shown in
chart 2. Indeed, on 17 April the distribution mean
amounted to 8.6 per cent, while on 22 April the
mean stood at 7.5 per cent. Contrary to what occurred with the return of the Italian lira to the
ERM-EMS, no significant changes in the skewness
of the PDF were recorded.
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4. CONCLUSIONS

Financial derivatives provide relevant information of the expectations of economic agents regarding the futures path of prices of the underlying assets. While the prices of futures contracts deliver
indications on the expected values, the prices of
options allow for a more complete characterisation
of the various future values.
Taking the 3-month Italian lira interest rate
from futures options premia traded at LIFFE, we
estimated the risk-neutra PDF of the 3-month Italian lira interest rate. We found that the return of
the Italian lira to the ERM-EMS did not change sig-

nificantly the expected short-term interest rates,
despite reducing the skewness of the probability
distribution. On the contrary, the results of the
Italian legislative elections led to a significant shift
of the distribution, thereafter characterised by a
lower expected short-term interest rate. The electoral results resulted in a lessening of political uncertainty in Italy, and may have consolidated the
expectations regarding the return of the Italian lira
to the ERM-EMS. Therefore, when the return of
the lira to the ERM took place, this uncertainty
had already been discounted by the markets.
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APPENDIX
Deduction of equation (2)

Differentiating (1) in order to the strike price
we obtain:

P (X i , τ ) = e

∂C(X , τ)
−r τ
= −e t , τ ∫ q t (ST )dST =
∂X
X
∞

(

= −e − rt ,τ τ 1 − ∫ q t (ST )dST
X

−∞

(A1)

)

∂C(X , τ) rt , r τ
e
= Pq[ST ≤ X ]
∂X

(A2)

where Pq is the probability measure.
Differentiating (A2) in order to the strike price
yields (2).
Estimation of the parameters of equation (3)

The parameters are estimated from the minimisation of a distance function between the sample
premia and the premia obtained from the specified
functional form. The following optimisation problem is solved:
Min
α 1 ,α 2 ,β 1 ,β 2 ,θ

2

2

∑ [C(X i , τ ) − C i0 ] + ∑ [P(X i , τ ) − Pi0 ] +
N

i =1

N

i =1

1
1
α 1 + β 21
α 2 + β 22


2
2
(
)
+
θ
e
+
1
−
θ
e
− e rtS




2

(A3)

subject to β 1 , β 2 > 0 and 0 ≤ θ ≤ 1, and
being:
∞
C(X i , τ ) = e − rτ ∫ [θL(α 1 , β 1 ; ST ) +
Xi

−r τ

Xi

∫ [θL (α

1

, β 1 ; ST ) +

0

which yields,
1+

+(1 − θ)L (α 2 , β 2 ; ST )] (ST − X i ) dST

+(1 − θ)L (α 2 , β 2 ; ST )](X i − ST )dS

(A5)

where Xi (i =1, …,N) are the strike prices and
P (X , τ) is the price of a put-option.
The first two terms in (A3) are the sum of
square of the residuals between the estimated and
the sample premia of call-options and put-options,
respectively. The last term is an approximating
factor of the estimated mean to the forward price.
This method has several advantages: firstly, it
allows for flexible density functions, consequently
permitting to characterise multimodal functions
and functions exhibiting skewness or kurtosis; secondly, it allows to use simultaneously call-options
and put-options premia, without any arithmetic
transformation. However, it is a time-consuming
procedure and the results are sensitive to the initial values.
To minimise these aspects, one may use a more
comprehensive function, for instance, minimising
only on call-options premia (and/ or transforming
the Put-options premia into call-options premia)
and eliminating the approximating factor to the
forward. The elimination of this factor allows to
use the deviations between the estimated mean
and the forward price as a measure of the degree
of precision of the distribution obtained.

(A4)
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