
MONETARY AND EXCHANGE RATE SITUATION IN THE SECOND HALF OF 1997

1. DEVELOPMENTS IN THE MAIN
INTERNATIONAL MARKETS

1.1 Macroeconomic background

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 coun-
tries became an important conditioning to the
macroeconomic background of the main interna-
tional 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 dyna-
mism in the second half of 1997, without however
having recorded an increase in inflation (chart 1).

The estimates released by the European Com-
mission (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 com-
pares 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 be-
low 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 con-
firmation 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 econo-
mies is also estimated to have recorded some con-
vergence, despite the fact that some countries
stand in a more advanced stage of the of the eco-
nomic 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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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 Harmo-
nised Consumer Price Index (HCPI) stood system-
atically below two per cent in 1997, except in Janu-
ary (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 crite-
rion defined in the European Union Treaty re-
mained stable at 2.5 per cent from December 1996
up to June 1997, increasing in the second half of

the year. In November, this value stood at 2.8 per
cent (1).

Price deceleration in the EU as a whole was fol-
lowed by the reduction in the inflation differen-
tials 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 re-
garding price stability.

In the second half of 1997, the EU countries
strengthened their budgetary consolidation ef-
forts, developed within the convergence process;
the differences between the public accounts situa-
tion in the Member-States narrowed, namely in
what concerns the public deficit. According to the
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(1) This reference value is calculated as the average of the three
lowest EU annual inflation rates plus 1.5 percentage points.

Chart 3
HARMONISED CONSUMER PRICE INDEX
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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).

1.2 Monetary and financial developments

In the exchange rate market, the US dollar ap-
preciated 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 appre-
ciated, 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 half-
year. Indeed, in end-of-period terms(3), the dollar
appreciated only 2.8 per cent vis-à-vis the Deut-
sche 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 de-
terioration of expectations regarding its future de-
velopments, while the USA kept exhibiting a sig-
nificant economic growth.

The weakening of the yen was also determined
by the financial instability exhibited by the south-
east Asian countries over the course of the second
half-year (charts 6 and 7). This instability was at
first characterised by exchange rate pressures as-
sociated 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

Asian financial crisis influenced the remaining in-
ternational markets — specially the Japanese fi-
nancial sector, where this phenomenon led to the
capital outflow into countries exhibiting lower risk
premia, namely to the USA, Germany and Swit-
zerland.

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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Chart 4
DOLLAR EXCHANGE RATES

(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
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(3) End-of period changes are calculated on the average values of
December and June 1997.
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Chart 5
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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 appre-
ciation of the US dollar vis-à-vis the Deutsche
mark was finally broken, after a DM 1.89 peak

reached in early August. This inversion is mainly
explained by the acceleration of the German econ-
omy and by the emergence of some inflationary
risks, which rose expectations regarding increases
in the German interest rates, which came to hap-
pen 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 cur-
rency appreciated vis-à-vis the Deutsche mark, re-
flecting 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 Bun-
desbank were reinforced(5), which became effec-
tive 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 preven-
tive action by the German central bank, given the
lag with which the monetary policy measures af-
fect 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 Banco de Portugal / Economic bulletin / December 1997

Texts on economic policy and situation

Chart 6
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Chart 7
STOCK INDICES OF THE SOUTH-EAST
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(4) In late 1997, the Nikkei index exhibited minimum levels, com-
parable to those recorded in mid-1995.
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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 re-
vision of expectations regarding the behaviour of
official interest rates, over the course of the second
half of 1997. Instead of expecting a raise, the mar-
ket 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 inter-
est rates (chart 11).

In what concerns the yen, the interest rates im-
plicit in the futures contracts recorded a down-
ward behaviour similar to that of the US dollar,
though steeper than the latter. This behaviour re-
flected a virtual dissipation of expectations regard-
ing increases in the short-term interest rates, as a
reaction to the worsening of the Japanese eco-
nomic 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 invest-
ments 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 behav-
iour of inflation. This movement was more pro-
nounced in Japan and in the USA (reductions of
0.7 percentage points) than in Germany (0.4 per-
centage 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 9
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Chart 10
3-MONTH INTEREST RATES

OF THE DEUTSCHE MARK

LIBOR rates and rates implicit in future contracts

2,5

3,0

3,5

4,0

4,5

5,0

5,5

6,0

6,5

Jul96 Sep Nov Jan97 Mar May Jul Sep Nov

P
e

rc
e

n
ta

g
e

LIBOR Mar98 Jun98 Sep98

Daily data

Source: Bloomberg.

Chart 11
3-MONTH INTEREST RATES OF THE DOLLAR

LIBOR rates and rates implicit in future contracts
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(5) In August, the decision of the Bundesbank towards making the
conditions of liquidity injection more flexible might have con-
tributed to expectations regarding the increase in interest rates.
Thereafter, the Bundesbank began to announce weekly liquid-
ity injection operations on the days these take place, instead of
the former fortnight announcements made after the meeting of
the Monetary Policy Council.



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 sta-
ble 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 conver-
gence 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 con-
version into euro in early 1999. This announce-
ment 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 character-
ised by a convergence of most currencies towards
the respective bilateral central parities; this behav-
iour 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 re-
flects the behaviour of the Irish pound. This cur-
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Chart 12
3-MONTH INTEREST RATES OF THE YEN
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Chart 13
10-YEAR BOND YIELDS
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rency kept recording the greatest deviations (in
percentage terms) from the bilateral central ex-
change rates in the ERM of the EMS, remaining as
the strongest currency in the System. In fact, if ex-
cluding 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 aver-
age, the Italian lira presented changes with the
greatest spread vis-à-vis the Deutsche mark, ap-
preciating by about 1.0 per cent. However, in end-
of-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 Fin-
nish currency, although in opposite directions. The
French franc appreciated close to 0.8 per cent vis-
à-vis the Deutsche mark (in the half-year, this cur-
rency 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 half-
year).

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-of-
period 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 con-
ditioned 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 ef-
fective depreciation process recorded in the first
half of the year, inverting the trend slightly (chart
16).

The distinct domestic macroeconomic frame-
works of the European countries resulted in differ-
ent 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 (Den-
mark, 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 Octo-
ber 1997, the differential between this rate and the
intervention rate of the Banque de France disap-
peared.

Before October 1997, a second set of countries
had already raised their official interest rates, re-
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Chart 15
WIDTH OF THE ERM BAND

Monthly averages

0 

2 

4 

6 

8 

10 

12 

14 

P
er

ce
nt

ag
e

Jul96 Sep Nov Jan97 Mar May Jul Sep Nov

Maximum width of the band

Deviation of the second strongest currency vis-à-vis the weakest

Chart 16
EFFECTIVE EXCHANGE RATE INDICES OF THE

DEUTSCHE MARK, THE FRENCH FRANC
AND THE PESETA

2 January 1996= 100

90

92

94

96

98

100

102

Jan96 Apr Jul Oct Jan97 Apr Jul Oct

DEM FRF ESP

Daily data

Source: Bank of England.



flecting the need to contain some inflationary pres-
sures (Finland and the Netherlands, the latter rais-
ing 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 culmi-
nated 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 pro-
gresses 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-

ish economy, which is at a more advanced stage of
the economic cycle.

The 3-month interest rates reflected the mone-
tary 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, re-
spectively.

On the contrary, short-term interest rates de-
creased in Spain and in Italy; the short-term inter-
est 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 main-
tained 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 re-
duction was related to expectations regarding a
possible fall in the official interest rates in the fu-
ture.

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 exhib-
ited a downward trend in the second half of 1997,
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Chart 18
SHORT-TERM INTEREST RATES(a)
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converging towards the German rates (chart 19).
This behaviour was particularly evident in the Ital-
ian, Irish, Spanish and British cases.

2. MONETARY AND EXCHANGE RATE POLICY
IN PORTUGAL

2.1 Macroeconomic background

The behaviour of Portuguese economy
throughout 1997 was characterised by the continu-
ing of the disinflationary and budgetary consoli-
dation 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 fore-
casts 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-on-
year terms, the CPI remained fairly stable, exhibit-
ing values close to 2 per cent since April. In De-
cember 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 through-
out the second half of 1997 indicate the same de-
velopments.

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 ref-
erence value of 2.6 per cent. Thereafter, the aver-
age 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 Ministé-
rio das Finanças to the EC (in the context of the ex-
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Chart 20
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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 ex-
pected 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 down-
wards, 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 indi-
cated 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

has underlying the continuing of the downward
trend of the public debt ratio, initiated in 1995.

2.2 Implementation of monetary and exchange rate
policies

In 1997, the escudo recorded an average appre-
ciation 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 depreci-
ated 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 re-
corded values close to those exhibited in Septem-
ber 1996.

In the context of the ERM of the EMS, the es-
cudo 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 cur-
rencies, of 1.1 per cent in 1997 (chart 23). In the
second half of 1997, the escudo depreciated on av-
erage by 1.4 per cent, when measured by the EER-
ERM (1.3 per cent between June and December
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(7) According to information later to the preparation of this docu-
ment, this ratio will again be revised downwards.
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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 cur-
rencies exhibited some resemblance.

In nominal effective terms, the escudo depreci-
ated 1.9 per cent in 1997. In the second half of

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 Ster-
ling 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 ex-
change rate stability within the ERM, as well as
the expectations regarding inflation, in a context
where the budgetary consolidation process pro-
ceeded. The rates of liquidity absorption and the
emergency lending rate were cut by 0.8 percentage
points throughout the second half of 1997, stand-
ing 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 be-
tween the latter and the German repo rate nar-
rowed 1.7 percentage points in 1997, amounting to
2 percentage points since mid-November.

In the second half of 1997, the short-term inter-
est 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,
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Chart 23
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Table 1

INTERVENTION RATES OF THE
BANCO DE PORTUGAL

Percentage

Absorption
rate

Repo
rate

Emergency
lending

rate

6/30/97 . . . . . . 5.7 6.0 7.7
7/11/97 . . . . . . 5.4 5.7 7.4
8/18/97 . . . . . . 5.2 5.5 7.2
11/18/97 . . . . . 4.9 5.3 6.9



which accounts for a 0.7 percentage points reduc-
tion in relation to June 1997. When compared to
late 1996, the short-term interest rates of the es-
cudo 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-à-
vis the German rates narrowed 2.7 percentage
points in June, to 1.4 percentage points in Decem-
ber 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 on-
wards. The Banco de Portugal did not issue Mone-
tary 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 De-
posit Certificates (DC) of the Banco de Portugal,
corresponding to the liquidity absorption opera-
tion following the application of the new cash re-
serve 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 absorb-
ing liquidity.

In the second half of 1997, the Portuguese long-
term interest rates maintained their downward

trend, specially after the informal ECOFIN meet-
ing held in Mondorf in mid-September, from
which resulted improved expectations regarding

16 Banco de Portugal / Economic bulletin / December 1997

Texts on economic policy and situation

Chart 25
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Chart 27
10-YEAR BOND YIELDS
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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 differ-
ential 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 Un-
ion Treaty (chart 28). The negative differential be-
tween these rates kept widening progressively be-
tween June and September 1997, from 1.3 percent-
age points to 1.6 percentage points. Due to the
change in the set of countries recording the best

performance in terms of price stability, this differ-
ential stood at 1.3 per cent from November on-
wards(8).

Continuing the trend exhibited since April
1995, the Portuguese yield curve shifted down-
wards in the second half of 1997 (chart 29). Be-
tween 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.
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Chart 28
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Chart 29
ESCUDO YIELD CURVE
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MONETARY AND CREDIT AGGREGATES

1. MONETARY AGGREGATES

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 sec-
ond 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 Oc-
tober 1997, which compares with 9 per cent in De-
cember 1996 and 9.6 per cent in March 1997. The
annualised quarterly rate of change(1) 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 com-
pares 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. Longer-
term interest rates (over 1 year) fell from 5.3 per
cent in December 1996 to 4.2 per cent in October 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 1
MONETARY AND LIQUIDITY AGGREGATES
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Chart 2
L— LIQUIDITY AGGREGATE

Annualised quarterly rate of change calculated
over seasonally-adjusted values

0 

2 

4 

6 

8 

10 

12 

14 

P
er

ce
nt

ag
e

Jun 96 Sep 96 Dec 96 Mar 97 Jun 97 Sep 97

L-



This behaviour reflects the negative slope of the
money market yield curve, and suggests expecta-
tions of further decreases in time deposits interest
rates for shorter maturities.

The significant growth of the M1– aggregate
(currency and demand deposits) reflects the con-
solidation of the disinflation process. In fact, the
decrease in the inflation rate reduces the opportu-
nity 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 short-
term interest rates made time deposits less attrac-
tive than alternative investments such as equity in-
vestment (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 non-
banking 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 re-
lated to privatisation operations. In fact, time de-
posits were substituted by demand deposits,
which were then used for the settlement of the
purchased securities.
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Chart 3
INTEREST RATES ON TIME DEPOSITS
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Chart 5
FINANCIAL AGGREGATES
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In the period from January to October 1997,
money creation reflected the behaviour of total do-
mestic credit. Liquidity creation was due to the in-
crease in credit to companies and individuals since
net credit to General Government fell in the peri-
od. 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) re-
corded 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 indi-
viduals. Net credit to GG continued recording
negative year-on-year growth rates in 1997. This
behaviour reflects not only the fall in the borrow-
ing 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 dyna-
mism of investment, and reflecting the continuing
fall in interest rates, credit to companies and indi-
viduals exhibited high rates of growth and an ac-
celeration 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.

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 de-
creased by PTE 824.2 billion, reflecting the con-
tinuation of the fall in bank credit. Banks disin-
vested both in Treasury bills (PTE 183.9 billion)
and other government securities (PTE 544.9 bil-
lion). 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 Octo-
ber 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 com-
panies and individuals recorded high rates of
growth, continuing the acceleration trend started
in the second half of 1996. Therefore, this aggre-
gate grew by 21.2 per cent in October 1997, which
compares with 16.8 per cent in December 1996 and
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Chart 6
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DOMESTIC BANK CREDIT AGGREGATES
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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 slow-
down in the period (chart 8).

Bank lending to non-financial companies accel-
erated strongly since early 1997; the year-on-year
rate of change of bank credit to non-financial com-
panies increased from 8.9 per cent in December
1996 to 19.1 per cent in September 1997. This be-
haviour is related to the strong growth of invest-
ment in 1997. In September 1997, the year-on-year
growth of bank lending to non-financial compa-
nies 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 notice-
able 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
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Table 1

GENERAL GOVERNMENT BORROWING

PTE billion

1996 1997

Year Jan-Oct 1st half 2nd half Jan-Oct 1st half

Net domestic credit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124.5 19.1 23.0 101.5 -882.7 -385.2
Monetary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -199.8 -137.0 -91.5 -108.3 -824.2 -488.7
Banking. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -189.3 -181.0 -107.1 -82.2 -736.7 -509.7

Banco de Portugal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.6 185.6 374.7 -225.1 80.3 -40.7
Banks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -338.9 -366.6 -481.8 142.9 -817.0 -469.0
of which:
Treasury bills(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.6 -124.8 -188.8 196.4 -183.9 -88.7
Other investments in public debt securities . . . . . . . -243.8 -132.8 -36.7 -207.1 -544.9 -225.8

T B held by the public(a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . -10.5 44 15.6 -26.1 -87.5 21
Non-monetary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324.3 156.1 114.5 209.8 -58.5 103.5

of which:
Saving certificates (net) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74.3 69.2 38.5 35.8 11.4 9.6

Net foreign credit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189.8 188.8 212.2 -22.4 312.4 219.8
Sales/purchases of domestic debt securities to/from

non-residents (net) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259.2 235.2 182.1 77.1 395.1 151.2
Net foreign assets of the Treasury . . . . . . . . . . . . . . . . . . . . . . -16.7 -10.9 -3.9 -12.8 3.2 -11
Adjustment Treasury bills . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.6 21.1 22.2 -1.6 21.2 11.5
Total borrowing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 577.4 453.3 435.6 141.8 -150.8 -13.7

Note:
(a)  Includes CLIP up to March 1996, the date of redemption of the last tranche.

Chart 8
DOMESTIC BANK CREDIT TO COMPANIES
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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 year-
on-year growth of bank lending to the “other serv-
ices” 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 in-
terest 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 be-
low that recorded in December 1996. The commer-
cial portfolio interest rate recorded a less signifi-
cant decrease (from 12.1 per cent in December

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
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Chart 9
DOMESTIC BANK CREDIT TO NON-FINANCIAL

COMPANIES BY SECTOR  OF ACTIVITY*

Year-on-year rate of change**
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Chart 10
INTEREST RATES ON BANK CREDIT TO
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DOMESTIC BANK CREDIT TO
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to 25.8 per cent in September 1997) reflected a
stronger growth of credit to housing. The year-on-
year rate of change of credit to housing reached

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 un-
changed, around 20 per cent.

The growth of domestic lending to individuals
has been induced by the downward trend in inter-
est rates. The decline in interest rates was particu-
larly 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 cor-
responds to a 4.1 percentage points decline. In
turn, the interest rate over 5 years decreased from
11.0 to 9.2 per cent.

Completed with information available as on 7
December.
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UNEMPLOYMENT AND WAGES IN PORTUGAL*

Ví tor Gas par**

Síl via Luz**

1. INTRODUCTION

The re cent be hav iour of the Por tu guese la bour
mar ket can be de scribed as fol lows:

Un em ploy ment re acts pre dicta bly and with a
lag to fluc tua tions in eco nomic ac tiv ity,
namely to de via tions of out put from its trend. 
The la bour mar ket may, there fore, be char ac -
ter ised by a sta ble Okun re la tion.
Nomi nal wages re act sig nifi cantly to changes
in the in fla tion rate and in the un em ploy ment 
rate. Wage ad just ment is there fore (par tial)
sub sti tute for ad just ment in em ploy ment/un -
em ploy ment, less en ing the rele vance of the
lat ter.
Many la bour mar ket vari ables are cor re lated
with the eco nomic cy cle, some times with a
sig nifi cant lag(1).

The aim of this study, which is re lated to pre -
vious work (namely Marques (1990), Mode sto,
Mon teiro e Ne ves (1992), Luz and Pin heiro (1993,
1994) and Mode sto (1997)(2), is to ex am ine some of
these styl ised facts, namely re gard ing un em ploy -

ment, nomi nal wages, real wages and pro duc tiv ity 
and their re la tion ships with the eco nomic cy cle. It
fo cuses on the re la tion ship be tween the un em -
ploy ment rate and the eco nomic cy cle (Okun Law) 
and be tween wages and un em ploy ment (Wage
Curve).

Our re sults con firm:

i) that chan ges in unem ployment are qui te
sen si ti ve to the eco no mic cycle, which is
con sis tent with the fin dings in Mo des to,
Mon tei ro and Ne ves (1992) and in Luz and
Pi nhei ro (1993);

ii) the exis ten ce of a long- run re la tionship
betwe en real wa ges — mea su red in units
of effi ci ency — and unem ployment le vels;

iii) the exis ten ce of sta ble Okun and Wage re -
la tionships, which is con sis tent with a sta -
ble na tu ral rate of unem ployment for the
last 15 years. The es ti ma ted na tu ral rate of
unem ployment stands clo se to 6 per cent,
re gardless of the re la tionship used in its es -
ti ma ti on.

The fol low ing sec tion pres ents the model and
the es ti mated Okun equa tion. Sec tion 3 ex hib its
the re sults for the Wage Curve. Lastly, the fourth
sec tion makes an ap pre cia tion of our find ings.

2. THE OKUN LAW: RELATIONSHIP BETWEEN
UNEMPLOYMENT RATE AND ECONOMIC
CYCLE

In Por tu gal, evi dence in di cates a ro bust re la -
tion ship be tween the de via tions of out put from its
trend (the out put gap) and de via tion of un em ploy -
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ment from its natu ral rate. Mode sto, Mon teiro and
Ne ves (1992) and Luz and Pin heiro (1993) es ti mate 
and pres ent this re la tion ship as an Okun Law
equa tion.

How ever, this is not the most cur rent for mu la -
tion in lit era ture. In fact, text books (e.g., Blan -
chard (1997)) pres ent the Okun Law as re lat ing
changes in the un em ploy ment rate to de via tions of 
GDP growth from its trend growth rate. De via -
tions of the un em ploy ment rate from the natu ral
un em ploy ment rate are re lated to de via tions of ag -
gre gate de mand in Mode sto, Mon teiro and Ne ves
(1992) — which con cludes that it is pos si ble to in -
fer a natu ral rate of un em ploy ment — and to the
de via tion  of  GDP  from  its  trend  in  Luz  and
Pin heiro (1993).

A NAIRU be tween 5.5 and 6 per cent was es ti -
mated, in the lat ter study us ing a long- run co in te -
gra tion re la tion ship. How ever, in this for mu la tion, 
the short- run dy nam ics (cal cu lated from a rep re -
sen ta tion of the Engle- Granger Theo rem) in flu ence 
the long- run re la tion ship de ci sively, due to the
short sam ple size (quar terly data run ning from
1983:2 up to 1992:4).

These re sults were also cor robo rated by Mode -
sto (1997), which es ti mated a natu ral rate of un em -
ploy ment around 6 per cent, us ing a to tally dif fer -
ent meth od ol ogy based on panel data (data from
1984 to 1995).

Marques (1990) es ti mates a 6 per cent natu ral
rate of un em ploy ment in a broad sense(3).

We test these find ings with more re cent data.
The es ti ma tion of the re la tion ship be tween the

un em ploy ment rate and the de via tion of GDP
from its trend leads to:

u u y y y yt t
p

t
p

t1 52 0 254 0 142 0 076
3

1 4. . . ( ) . )
( . ) ( . ) ( . ) ( . )87 3 95 3 63 2 03

0 201 0 246 0 1351 2 3. ( ) . ( ) . ( )
(

y y y y y yp
t

p
t

p
t

5 12 5 16 2 70. ) ( . ) ( . )

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

whe re u stands for the unem ployment rate, y is
GDP in lo ga rithms, yp is trend GDP in lo ga rithms
and  is the year- on- year diffe ren ce (see Appen dix 
for a des crip ti on of the data). The re sul ting long-
 run re la tionship can be writ ten as fol lows:

       ut = 6.00 - 0.559 (y-yp)t-3

poin ting to a na tu ral rate of unem ployment clo se
to 6 per cent. For an ob ser ved ou tput one per cent
abo ve its trend, this re la tionship yi elds a 0.56 per -
cen ta ge points de crea se in unem ployment. Des pi te 
some sen si ti vity of the short- run dyna mics to the
sam ple pe ri od — with im pacts on the per sis ten ce
of au to cor re la ti on — the long- run re la tionship is
sta ble even when diffe rent for mu la tions for the
short- run lag struc tu re are used(4).

Chart 1 dis plays a pos si ble in ter pre ta tion of the 
Okun re la tion ship. In the first quad rant we have
the long- run (ver ti cal) sup ply for out put at its
trend level, and short- run sup ply (posi tively
sloped). In fla tion is meas ured in the ver ti cal axis.

The re la tion ship be tween out put and em ploy -
ment is de picted in the sec ond quad rant; this re la -
tion ship is ob tained from a short- run pro duc tion
func tion (i.e., as sum ing a fixed capi tal stock). Nor -
mal is ing la bour sup ply to equal 1, the un em ploy -
ment level u is found in the third quad rant (us ing
the -1 slope line),  de rived  from  the  em ploy ment
level, L (u = 1 - L); fi nally, the fourth quad rant
pres ents a ver ti cal line stand ing for the natu ral
rate of un em ploy ment (at level un) and a down -
ward line re lat ing un em ploy ment (and em ploy -
ment) and short- run in fla tion — the short- run
Phil lips curve. On its turn, this line cor re sponds to 
the (con stant) short- run sup ply de picted in the
first quad rant(5).

Chart 1 sug gests an in ter pre ta tion of the Okun
Law first sug gested by Mode sto, Mon teiro and
Ne ves (1992): in Por tu gal, ob served un em ploy -
ment evolves around a sta ble ref er ence value (the
NAIRU) ac cord ing to the eco nomic cy cle.
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(3) The diffe ren ce betwe en unem ployment in a broad sen se and in
a strict sen se stands betwe en 0.5 and 1 per cen ta ge points (La -
bour In ter na ti o nal Or ga ni sa ti on).

(4) The re gres si on uses trend GDP as a meas ure for po ten ti al ou -
tput. Ne verthe less, the re sults are ro bust to other mea su res for
po ten ti al ou tput. Spe ci fi cally, the re sults are not chan ged si gni -
fi cantly when the po ten ti al ou tput is es ti ma ted through a H-P
fil ter.

(5) This pre sen ta ti on fol lows the pi o neer work of Fisher (1926),
Phelps (1968) and Fri edman (1968).



How ever, the natu ral rate of un em ploy ment is
not con stant, and de pends on real fac tors — in -
clud ing the la bour mar ket flexi bil ity and the level
of com pe ti tion in the com mod ity mar ket(6). In Por -
tu gal, the natu ral rate of un em ploy ment has re -
mained fairly con stant for the last fif teen years(7).

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

The flexi bil ity of real wages is one of the most
fre quently men tioned char ac ter is tics of the Por tu -
guese la bour mar ket.

In par ticu lar, the real wage re acts strongly and
rap idly to the un em ploy ment rate (Mode sto, Mon -
teiro and Ne ves (1992); Luz and Pin heiro (1993)).
To evalu ate the ro bust ness of this re sult, the wage

curve was re- estimated ac cord ing to the tra di -
tional ap proach, as in Blan chard and Katz (1997)
and Blanchflower and Os wald (1994). Hence we
have,

                 
w a w p f a u a w a pt t u t w t p t t0 4 1( )

whe re w stands for the lo ga rithm of no mi nal wa -
ges, p is the lo ga rithm of the con su mer pri ce in dex, 
f is the lo ga rithm of the effi ci ency in dex(8) and u
stands for the rate of unem ployment. Or di nary
least squa res yi eld the fol lowing re sults (see
Appen dix for a des crip ti on of the data):

                w w p ft t0 6766 0 158
3 26 3 23

4. ( . )( )
( . ) ( . )

( . ) . . .
( . ) ( . ) ( .

0 0045 0 60 0 207
2 65 3 23 3 7

1u w pt t t

7)

R2= 0.94      F=183      SER= 0.012      D-h alt=-0.56

Us ing the long- run re la tion ship (be low) and
de fin ing zw as its re sid ual, the short- run re la tion -
ship is writ ten as fol lows:

   w z w pt wt t t0 0045 0 60 0 2071. . .

Sta tis ti cal tests do not re ject the hy pothe sis of
sta bil ity of the pa rame ters, nor the ab sence of
auto cor re la tion of re sidu als:
AR(1)=5.57, AR(4)=6.25, Chowt=2.07, 
CUSUM =0.92, CUSUMSQ=0.375.

On its turn, the long- run equa tion can be writ -
ten as fol lows:

ut = -158.52 - 35.40 (w- p-f)

which, taking the sam ple mean real wage as the
long- run equi li brium le vel(9), yi elds a na tu ral rate
of unem ployment of 5.75 per cent — the null pro -
fit con di ti on (see chart 2).

The long- run equa tion yields a -0.16 elas tic ity
of the real wage vis- à- vis the un em ploy ment rate,
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Chart 1
OKUN LAW, NAIRU AND THE PHIL LIPS

CURVE

(6) Ac cor ding to Fri edman (1968), “Des pi te the pri ma rily cycli cal
na tu re of the cur rent unem ployment, part of the job con trac ti -
on in Por tu gal has been more per sis tent in char ac ter than in
the past, sugges ting that struc tu ral unem ployment might also
have in crea sed. Es ti ma tes by the Eu ro pean Commis si on, for
ins tan ce, point to an in crea se in the NAIRU of around 0.8 per -
cen ta ge points over the pe ri od 1988-1994. Mo re o ver the num -
ber of unem ployed for more than one year has in crea sed shar -
ply over the last 3 years. By the end of 1996 long term unem -
ployment re pre sen ted 42.5 per cent of the to tal unem ployment, 
against 26 per cent in 1992.”

(7) Using a diffe rent metho do logy, Mar ques and Bo tas (1997) also
con clu ded for the sta bi lity of the na tu ral rate of unem -
ployment.

(8) The effi ci ency in dex is cal cu la ted upon the re search of Mar -
ques and Bo tas (1997).

(9) This is the only beha vi our as sump ti on pos si ble.



which is simi lar to that pre sented by Mode sto,
Mon teiro and Ne ves (1994), -0.14.

It is im por tant to have some in tui tion con cern -
ing the size of this elas tic ity. Us ing a com pletely
dis tinct meth od ol ogy, Blanchflower and Os wald
(1994) es ti mated a -0.1 av er age elas tic ity for a sam -
ple in clud ing the USA, Great Brit ain, Can ada,
Aus tria, It aly, the Neth er lands (with the great est
value in ab so lute terms, -0.17), Ger many and Swit -
zer land. Re sults sug gest a higher elas tic ity in Por -
tu gal than in other in dus tri al ised coun tries.

4. CONCLUSION

Many re cent analy sis in clud ing some by in ter -
na tional or gani sa tions — such as the Euro pean
Com mis sion and the OECD — have pointed to the 
pos si bil ity of a struc tural break in the Por tu guese
la bour mar ket's be hav iour, re flect ing con ver gence
to the more rigid pat terns pre vail ing in the Euro -
pean Com mu nity. As put by the Euro pean Com -
mis sion (1997):

“De spite the pri mar ily cy cli cal na ture of the
cur rent un em ploy ment, part of the job con trac tion
in Por tu gal has been more per sis tent in char ac ter
than in the past, sug gest ing that struc tural un em -
ploy ment might also have in creased. Es ti mates by
the Euro pean Com mis sion, for in stance, point to
an in crease in the NAIRU of around 0.8 per cent age 

points over the pe ri od 1988- 1994. Moreo ver the
number of un em ployed for more than one year
has in creased sharply over the last 3 years. By the
end of 1996 long term un em ploy ment rep re sented
42.5 per cent of to tal un em ploy ment, against 26
per cent in 1992.”

The pres ent study es ti mated the Okun re la tion -
ships and the wage curve for Por tu gal; the sta bil -
ity of both re la tion ships for the last 15 years was
not re jected. As a re sult, most fluc tua tions of un -
em ploy ment seem to be due to de via tions from
trend GDP — i.e., fluc tua tions of un em ploy ment
are ba si cally cy clic.

We es ti mated a natu ral rate of un em ploy ment
from the Okun equa tion of around 6 per cent,
which is low when com pared to the av er age lev els 
re corded in the Euro pean Un ion.

The wage curve leads to a 5.75 per cent NAIRU. 
Given the con strainty as so ci ated to these es ti -
mates, this re sult is iden ti cal to the above one.

The real wage elas tic ity vis- à- vis un em ploy -
ment (-0.16) is high ac cord ing to the in ter na tional
stan dards. This is a sig nifi cant re sult, and is con -
sis tent with the find ings of Mode sto, Mon teiro and 
Ne ves (1992) and Luz and Pin heiro (1993, 1994),
for pe ri ods of high (two- digit) in fla tion and com -
pris ing only one re ces sion mo ment (1983- 1984).

Re sults could al ways be seen as de pend ing on
the mac roeconomic re gime in force, which was
char ac ter ised by high in fla tion and the utili sa tion
of the ex change rate as an ad just ment in stru ment.

The wid en ing of the sam ple pe ri od up to 1996
shows that wage flexi bil ity holds even in a con text 
of low in fla tion and ex change rate sta bil ity.

This find ing is very im por tant as re gards the
Por tu guese par tici pa tion in the euro area(10). In
fact, the real flexi bil ity of wages is a sub sti tute to
the in ter na tional mo bil ity of la bour force, a cru cial
ele ment in ad just ing for idio syn cratic shocks. In
short, real flexi bil ity of wages grants to the Por tu -
guese econ omy an ad di tional abil ity to ad just for
pos si ble un fa vour able cir cum stances.
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(10)See, for exam ple, Buti and Sa pir (1997) for a re view on this is -
sue.



APPEN DIX 
The data

This study uses quar terly data for the pe ri od
run ning from 1983 up to 1996 for the fol low ing
vari ables: un em ploy ment rate (u), out put (y),
prices (p), wages (w) and pro duc tiv ity(f).

The origi nal sources are the INE and the Banco
de Por tu gal; the sta tis ti cal treat ment, the ad just -
ment of trend and sea son al ity, and the link age of
se ries fol low pro ce dures pre vi ously used in
former stud ies, so these are de scribed briefly here.

The rate of un em ploy ment (u): this vari able is
ob tained by ad just ing the un em ploy ment se ries of
the “In qué rito ao Em prego” of the INE for sea son -
al ity. Since meth odo logi cal changes were in tro -
duced in 1992 in this sur vey, the se ries were linked 
by us ing the data on the pre vious year situa tion
there in cluded.

Out put gap (y - yp): de via tion of the loga rithm
of GDP (Quar terly ac counts) from its trend (yp, po -
ten tial out put).

Wages (w): loga rithm of an in dex (1991 = 100)
equal ling the real growth of to tal wage earn ers'
wages (cal cu lated by the Banco de Por tu gal) times
the quar terly data of those wages as dis closed in
the His tori cal Se ries for the Por tu guese Econ omy.

Prices (p): loga rithm of to tal CPI ex clud ing
rents (1991 = 100).

Ef fi ciency (f): in dex (1991 = 100) built from the
pro duc tiv ity meas ure pre sented in Marques and
Bo tas (1997).

Sym bol “ x” de notes the year- on- year change
rate of vari able “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 mo-
ment, the expectations of economic agents regard-
ing the future path of the prices of the underlying
assets. On the other hand, the price of the underly-
ing assets (e.g., Treasury bills, Treasury bonds,
stocks and commodities) reflect market expecta-
tions of the future path of their economic determi-
nants. While forward and futures contracts pro-
vide information on the expected value of the
prices of the underlying assets, options premia al-
low the estimation of the risk-neutral probability
density function (PDF) of the prices of the under-
lying assets.

In this context, the prices of financial deriva-
tives contain potentially useful information for
monetary authorities, namely in building indica-
tors for monetary conditions, in assessing the im-
pact of monetary policy actions, and to help detect
anomalies in the functioning of the financial mar-
kets. 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

portfolio and risk management by the private sec-
tor, 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 Ex-
change Rate Mechanism of the European Mone-
tary 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 us-
ing 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 fol-
lows: section 2 presents the most essential aspects
of the estimation methodology; all technical de-
tails are left for Appendix. The third section ap-
plies the methodology and the last one concludes.
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2. MAIN CONCEPTS AND ESTIMATION
METHODOLOGY

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 log-
normally distributed) and are independent and iden-
tically distributed. The problem is that the assump-
tion of log-normality of the prices of the underlying
assets is frequently in contradiction with reality.

For instance, this model considers that the im-
plied 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 de-
fined 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 un-
derlying asset in moment T, and X the strike price of
the European option. The premium at t of a call-
option with term to maturity equalling
τ τ= −T t C X, ( , ), is the expected return of the option,
discounting that return if the premium is paid up-
front at date t. This corresponds to:

[ ] ( )C X e S X q S dSr
T t T T

t( , ) max ,,τ τ τ= −− ∞

∫0
0 (1)

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):

( ) ( )
q S e

C X

Xt T
rt= , .

,
τ τ ∂ τ

∂

2

2 (2)

However, the results obtained through this
method are in general unsatisfactory(5). Many al-
ternative 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 S L S L St T T T= + −θ α β θ α β1 1 2 21, ; , ; (3)

where ( )L STα β1 1, ; and ( )L STα β2 2, ; are lognor-
mal 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 distri-
bution(7).

3. THE RETURN OF THE ITALIAN LIRA TO
THE ERM-EMS

The impact of the return of the Italian lira to the
ERM-EMS on the expected exchange rate was ana-
lysed in Campa, Chang and Reider (1997). Here
we analyse the impact of this episode on the ex-
pected value of short-term interest rates. We use a
daily sample of settlement prices of futures op-
tions expiring on 18 December 1996, for the vari-
ous strike prices, throughout the whole period
these were traded (from 19 March up to 16 Decem-
ber 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 ap-
proximation of the expiration date. For instance, if
the price of the underlying asset follows a log-
normal distribution, when t increases a fraction of
time (e.g.) one day, with time expressed in years)
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(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 financi-
al 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 opti-

misation problem presented in Appendix.



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 re-
quire the correction of the standard-deviation of ln
ST by the “time” effect. This same correction princi-
ple 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, respec-
tively, the date of the beginning of trade on op-
tions expiring on 18 December 1996, one week bef-
ore 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 ERM-
EMS. 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 oc-
curred with the return of the Italian lira to the
ERM-EMS, no significant changes in the skewness
of the PDF were recorded.

4. CONCLUSIONS

Financial derivatives provide relevant informa-
tion of the expectations of economic agents regard-
ing the futures path of prices of the underlying as-
sets. 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 Ital-
ian 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 elec-
toral results resulted in a lessening of political un-
certainty 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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Chart 1
PROBABILITY DENSITY FUNCTIONS OF THE

THREE-MONTH ITALIAN LIRA INTEREST RATE
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Chart 2
PROBABILITY DENSITY FUNCTIONS OF THE
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APPENDIX

Deduction of equation (2)

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

( ) ( )∂ τ
∂

τ τC X

X
e q S dSr

t T T
X

t
,

,= − =−
∞

∫
(A1)

( )( )= − −−

−∞∫e q S dSr
t T T

X
t ,τ τ 1

which yields,

( ) [ ]1 + = ≤
∂ τ

∂
τC X

X
e P S Xr

q T
t r

,
, (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 minimi-
sation of a distance function between the sample
premia and the premia obtained from the specified
functional form. The following optimisation prob-
lem is solved:
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subject to β β1 2 0, > and 0 1≤ ≤θ , and
being:
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, , ;τ θ α βτ= +− ∫ 1 1
0 (A5)

( ) ( )]( )+ − −1 2 2θ α βL S X S dST i T, ;

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; sec-
ondly, 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 ini-
tial 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.
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