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Resumen 

Este trabajo analiza las causas de la evolución 

de los tipos de inter~s espafioles y sus consecuencias so­

bre la actividad real. El análisis se lleva a cabo median 

te el planteamiento y estimación de un modelo simultáneo 

de ecuaciones que explica la evolución de los tipos de in 

ter~s, precios y renta. La conclusión principal es que el 

d~ficit pGblico debe ser reducido para mejorar el creci­

miento potencial de la economía espafiola. 

Palabras clave 

D~ficit pGblico, tipos de inter~s, nivel de re~ 

ta, precios, estimación simultánea, simulación a largo 

plazo. 

Abstract 

In this paper we try to disclose the basic force s 

at work behind the general upward trend in the nominal 

rates of interest The problem is tackled by setting up a 

small and compaet macro modelo This model i8 then estimated 

by maximum likelihood and after extensive testing we come 

to the eonelusion that the reduction of the publie 

deficit i8 a basic condition to improve the country's 

growth potencial. 

Key '0Jords 

Public defict, rates of interest, output, prices, 

simultaneous estimation, long-run simulation 
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Introduction 

High interest rate levels appear as one of the 

most disturbing features of the Spanish economy. which has 

exhibited a poor performance during the last decade: slow 

growth. a very high and increasing unemployment rateo 

growing publ ic sector def ic i t. decreas ing investment and 

saving ratios and double digit inflation. The purpose of 

this paper is to examine the level of interest rates. 

their determinants --wi th particular emphas is on domest ic 

factors-- and their implications for macroeconomic 

problems and pOlicy in Spain. 

In Section 1 we describe sorne of the most 

noticeable facts related to interest rate determination 

and macroeconomic performance. 

significance of domestic factors 

We emphasize 

--specifically 

the 

the 

growing volume of general government debt outstanding and 

the anti-inflationary monetary pOlicy --to explain high 

interest rates. As regards the macroeconomic performance. 

the monetary and fiscal pOlicy mix appears to crowd out 

private sector investment. contributing to a deceleration 

of the rate of increase of GDP and weakening the potential 

growth of the Spanish economy. While high interest rates 

seem to 

they do 

have a negative effect on private expenditure. 

not apparently have a positive effect on total 

domestic savings. In Section 11 we develop a very simple 

and aggregative model of the Spanish economy to determine 

interest rates. exchange rateo output and the price level. 

The model is appropriate to test the relative importance 

of domestic and international determinants of interest 

rates and their implications for economic activity. In 

Section 111 we estimate a preliminary small version of the 

model that allows us to test the significance of domestic 
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factors --particularly of the public sector deficit-- in 

determining interest rates and their 

economic activity. The main conclusion 

general government outstanding debt 

implications for 

is that growing 

has contributed 

si~nificantly to increase interest rates and to reduce the 

rate of growth of the Spanish GDP. lnternational factors 

--interest rates and foreign pUblic deficits-- seem to 

play a minor role as determinants of domestic interest 

rates. Higher interest rates in the United States, by 

apprec ia t ing the dollar and st imulat ing expor ts, have had 

a positive effect on Spanish output that has not been 

compensated by a negative impact on 

Finally, a crucial empirical result is 

the stance of monetary pOlicy would 

domestic demando 

tha t a change in 

not improve the 

macroeconomic performance, because a more expansionary 

policy would contribute mainly to increase the inflation 

rateo Therefore. the reduction of the structural public 

sector deficit appears as a basic condition to improve the 

country's growth potential. 

reported 

project, 

Fina lly. we wou ld 1 ike to stress tha t the work 

in this paper belongs to a more ambitious 

and therefore it is unfinished. For example, the 

exchange rate has not been modelled yet. More importantly. 

public expenditure has not been explicitly included in the 

output equation due to the current unavailability of 

reliable data. This is likely to overstate the negative 

impact of the fiscal deficit estimated in the model, but 

we believe that the basic conclusions of the model carry 

through anyhow. 
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1.- Interest rates, determinants and implications: some 

facts 

In the last 

showed an upward trend 

1977. This evolution 

decade, domestic interest rates 

in Spain which intensified after 

is illustrated in Chart l.A, that 

shows some representative short-term and long-term nominal 

interest rates. 

a) Expected rate of inflation 

Industrial bonds yield to maturity and bank loans 

interest rates raised nine percentage points between 

1969 and 1983 (six and 

1974). and the overnight 

seven and ha 1 f 

interbank loans 

points since 

rate increase 

was clase ta ten points in the 19741983 periodo On the 

other hand the rate af inflation (measured by the GDP 

deflator) was in 1983 seven and a half points higher 

than in 1969; but this increase hides a process of 

strong acceleration till 1977 (22.8% this year against 

4.4% in 1969) and a later deceleration that has be en 

continuous from then on (see Chart 1.C). Thus, although 

the increasing rate of inflation seems to explain the 

evolutian af nominal interest rate levels in the 

long-runo a closer analysis of the relationship between 

them eChart 1.A and 1.C) casts some doubts about it. 

To this effect it is necessary to emphasize that 

the evolution of inflation adjusted interest rates 

(Chart LB) is determined basically by the inflation 

process itself. Accordingly, inflation adjusted 

interest rates fell with the acceleration of inflation 

until 1977 and from then on they ha ve risen to levels 
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CHART 2 

INTEREST RATES AND RELATED VARIABLES 
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aboye the maximum reached 

significant drop of the 

(although this assertion 

in the sixties in spite of a 

rate of return on capital 

should 

since the pretax rate may 

try 

not 

to 

be taken cautiously. 

be appropr ia te). As a 

approximate inflation consequence, 

expectations 

rates" are 

when 

by an 

unstable 

we 

adaptive process, "real 

and correlated with the 

interest 

rate of 

growth of prices; and resul ts do noL improve when we 

consider "restricted rationality" assuming that price 

expectations depend on preannounced monetary targets. 

In fact. recent empirical studies do not find a 

significant relationship between nominal interest rates 

and inflation in Spain, and in other econometric works 

before 1976, estimated coefficients were lower than .25. 

Two factors could contribute to explain such a 

loose relationship between nominal interest rates and 

inflation expectations: administrative regulations and 

credibility in antiinflationary policies. 

b) Financial regulations 

Until 1977, most banks interest rates were 

regulated with ceilings that were below market rates in 

spite of upwards revisions in the Bank of Spain basic 

rate, as far as inflation was accelerating. This can 

explain the lack of a stable relationship between bank 

interest rates and inflation during that periodo but 

this does not necessarily ha ve to be the case with 

other non-regulated interest rates. In fact, the market 

rates --industrial bonds and interbank rates-- are 

aboye bank loans rate till 1977 (Chart l.A), reflecting 
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the existence of permanent 

al though i t is probable that 

credit rationing. And. 

the behaviour of market 

--bonds and interbank-- rates was "contaminated" by 

regulations. we may observe that after a first package 

of liberalization measures in 1977. these rates didn't 

show any significant increase. apart from the rise 

explained by the restrictive monetary pOlicy which was 

simultaneously implemented (see Chart 1.E). However. 

the liberalized bank loans rate showed a strong 

increase after the 1977 deregulation reaching levels 

aboye market rates; and" credit rationing indicators 

showed a clear reduction from then on. 

At the beginning 

were fully deregulated. 

of 1981. loans interest rates 

just as deposit rates over six 

months. These measures had no significant influence on 

loans rate levels; and banks. which perhaps were 

worried about the "adverse effects" of high interest 

levels on borrowers behaviour. continued to use credit 

rationing. Thus. new pressures on market interest rates 

in 1982-1983 were not reflected in loan rates. 

Therefore. the current state of high nominal (and 

inflation adjusted) effective interest rates had 

nothing to do with deregulation. 

Empirical studies (see section 111) show that the 

evolution of market interest rates --specifically. 

industrial bonds yield and interbank rates-- can be· 

reasonably explained by other factors. corroborating 

ini tia 1 impress ions on the impact of deregula tion. In 

other words. liberalization of financial regulations 

has permitted competitive markets to emerge and it has 

reduced the role of "cred i t ra tioning" and 

"non-interest payments". but it doesn ' t seem to ha ve 
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had a very significant impact on interest rates 

effective levels. Nevertheless. we ha ve to emphasize 

that liberalization will permit a closer relationshlp 

between nominal interest rates and expected inflation. 

c) Policy mix and the credibility problem 

Spanish authorities ha ve been pursuing a poliey 

mix of easy budget and tight money, which can 

contribute ta explain recent upwards trenas in nominal 

and inflation adjusted interest rates. 

Chart 3. B shows that the generaL_~ver!1m-ª-nt 

Qudqe.,t was usually in surplus until 1976. Afterwards. 

the budget run into a deficit and it rose rapidly to 

reach 5.9% of GDP i.n 1983. In order to finanee the 

increasing deficit, general government net debt 

oustanding had to rise at an anoual rate of 50% sinee 

1978. It has produced a strong increaas of the ratio of 

public debt outstanding to domestic non-financial 

seetors debt (see a proxy in Chart 5) • and an 

impressive growth oí its ratio to GDP (Chart 1.F), The 

subsequent pressure on credit markets has contributed 

undoubtedly to drive up nominal interest rates. and the 

rapidly growing debt outstandinq can a160 explain the 

upwards trend in inf1ation adjusted rates. since lt may 

have undermined the credibility of the 

anti-inflationary pOlicy (1). 

(1) To this effect lt lB important to emphasize that a 
sustained general government deficit around 5.5% would 
imply arate of increase of 25%-30% of debt oustanding 
in 1983-86, while anti-inflationary policy pursues a 
deceleration of prices ta a target level of a 6% 
annual rate in 1986. 
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Meanwhi le. monetary author i t ies ha ve implemented 

a gradual deceleration of monetary aggregates: the rate 

of growth of M3 has declined from 20.1% in 1977 "co 

12.7% in 1983. This policy has contributed successfully 

to reduce inflation (measured by the GOP deflator rate 

of growth) from 22.8% in 1977 to 12.0% in 1984. without 

any acceleration in the meantime. 

In spite of this evidence. financial markets seem 

to di s trus t the espabi li ty or the engagement of the 

government in this process. Two factors contribute to 

found that distrust: a) the high and increasing rate of 

unemployment. and b) the growing debt outstanding. In 

fact. the monetary deceleration has not followed a 

s teady pa tri; every time t he author i ties ha va reached a 

significant raduetion in the rate Ol inflation, they 

have implemented a more aecommodating policy tending to 

maintain the rate of growth of monetary aggregates. It 

has produced sorne plateaua in the deeeleration process 

which had to be followed by a new episode of a tighter 

monetary policy. It has produced fluctuations of 

interesl rates around the trend; so, we can identify 

(see Chart 1.A and 1.E) periods of restraint like 

1977-8. 1983 and 1974-5, with upwards movements in 

nominal interest rates, followed by downwards movements 

around the trend. The uncer ta int ies generated by th is 

procesa have contr ibuted to increase the r lsk premium 

and the adjusted interest rates. 
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d) External factors 

International influences appear to be secondary 

determinants of the evolution of Spanish interest 

rates. Chart 1.F illustrates that growing pUblic sector 

def ici ts in foreign countr ies exer t les s pressure on 

the Spanish financial markets and interest rates than 

the domestic public deficit. which plays a dominant 

role. 

As regards foreign interest rates. an examination 

of Chart 1 doesn't show a close 

domestic rates with them. This can 

obstacles to movements of capital 

effective integration of the domestic 

financial markets. Accordingly. 

influences on domestic interest rates 

the case of inflation. 

Nevertheless. there exists a 

domestic rates with foreign real 

relationship of 

be explained by 

that inhibit an 

and international 

international 

are loose as in 

convergence of 

interest rates. 

specially since 1979. which restricts the capability of 

Spanish monetary authorities to manoeuvre. This is 

evident from Chart 2. which shows that Spanish 

autho~ities modulated the implementation of monetary 

pOlicy in 1980 to take account of foreign interest rate 

evolution. Thus. they were successful in maintaining 

inflation differentials. Afterwards. they abandoned 

this discipline and implemented a less restrictive 

pOlicy to estimulate economic activity. The consequence 

was an increasing inflation differential that supported 

expectations of exchange depreciation and it led to an 

increasing external disequilibrium. Finally. the 

authorities had to implement a tight pOlicy with 

important costs to regain credibility. 
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In this sense, foreign factors have been useful 

to reinforce the necessary monetary discipline to 

reduce inflation. 

e) Implications 

performance. 

of interest rates for macroeconomic 

Charts l.E and 3 show a worsening process in the 

achievements of the spanish economy during the period 

of the upward interest rates trend. 

High interest rates have 

private expenditure sensitive 

changes. Investment spending by 

contributed to depress 

to interest rates 

non-financial firms and 

househo lds dropped drama t ica lly as a percentage of GDP 

since 1974 as 

capi ta 1 (see 

rates. 

a consequence of the declining return of 

Chart 3.E) and the increasing interest 

The high dependence of spanish firma on 

short-term external finance --increased during the 

economic crisis-- has reinforced the effects of growing 

interest rates as far as they ha ve contributed to 

increase the debt burden and to reduce internal flows 

of funds. 

Chart 3 shows the seetoral surplus or deficit as 

a percentage of GNP. Since 1976 the deficit of general 

government has been growing, while firms and households 

ha ve run into increasing surpluses through fluctuations 

related with the evolution of the current account 

deficit. This is consistent with the view that pUblic 

sector deficit has crowded out private sector 
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investment by inducing high 

diminishing credit availability. 

interest rates and 

High interest rates seem to have a positive 

effect on private savings, but they appear unable to 

outweight some other negative factors and the declining 

behavior of general government saving (see Charts 3.D). 

The evidence examined suggests that the process 

of increasing interest rates has a domestic origin, an 

importante role being played by the growing ratio of 

public debt outstanding to total domestic nonfinancial 

sectors debt (and to GDP), which is inconsistent with a 

balanced and sustained recovery. Empirical results 

discussed latee (Section III) suppoet this view. 
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11.- The model 

In this section, we develop a very simple and 

aggregative model of the spanish economy to determine 

simultaneously short- and long-term interest rates, the 

exchange rate, output and the price level. Because the 

model is quite compact it necessarily means that we have 

only incorporated the salient features in a "stylized" way 

to have a good approximation to reality. We have only 

represented those determinants of interest rates which are 

likely to be most importartt after taking into account 

institutional arrangements and previous empirical studies. 

Thus, a) we assume imperfect substitution among assets 

(and liabil i t ies) and, part icular ly, between pesetas and 

foreign-curreney assets (and liabilities) (1); b) we take 

aecount of empirieal evidence against a simple formulation 

of the Fisher effeet (2); e) we center the proximate 

determination of interest rates in the money and credit 

markets, and we reeognize the sluggishness in credit 

market clearing. 

(1) This assumption is supported by different empirieal 
studies (Le. Dolado-Durán (1983), Viñals (1983), 
Berges (1984» and controls over international capital 
movements (see oeDE (1982». 

(2) Mauleón (1984), Pérez (1977) 
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In this modelo the bank credit market plays a key 

role in the transmission of monetary impulses to exchange 

rate, output and prices (1). 

The basic structure of the model can be 

represented by the following set of equations (2): 

AC S 
1\ 

h (M) o [2.1) 
+ 

AC d h 1 (r S ' M) [2.2] 
+ 

Md h 2 (r S ' P, Y) [2.3] 
+ + 

AC s AC d [2.4J 

Md = M [2.5] 

d e 
CT h 3 (r. (r + !:le ). p. Y) + CPUp p ·w [2.6 J 

+ + + 

e d 
h 4 (r. (rw + /).e ). P.Y.(CT - CT p » + e+cPuF (2.7J 

+ + ~. p + 

(1) This is a consequence of the high level of 
intermediation in the Spanish financial markets. Bank 
credit (a broad definition including total bank 
earning assets: loans and secur i t ies) represents 
around 75% of non financial sectors liabilities. and 
foreign-currency liabilities are close to 17%. 
Furthermore. bank liabilities are around 90% of non 
bank firms and households assets. 

(2) Al1 variables (except interest rates. which are in 
levels) are expressed in natural logarithms; the 
exchange rateo e. is defined as the domestic currency 
price of one unit of foreign exchange. 



flr = ~CCTd - CT ) 
P P 

M CT + R + OP 
p 

R = CCA + CTF + OPB 

CC = hs«e + Pw - P), 
+ 

CCA = Ecc 
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Y, 1M ) w 
+ 

l' 
fle = h6 ( (e - P + P ) l' (flP - flP ). (R - R» w - w 

+ 

y h7 (r, Ape, G, ( P P) 1M) u e + w - , w 
+ + + + 

W = h (pe 
9 

Y) 
+ + 

a1 (ce - P + Pw)' (flpe - flP:» 
+ 

[2.8] 

[2.9] 

[2.10] 

[2.11] 

[2.12J 

[2.13] 

[2.14] 

[2.1S] 

[2.16] 

[2.17] 

[2.18] 

[2.19] 

[2.20] 
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The model has twenty equations in twenty unknowns 

ACd • rs' M. Md • CT:. CT p ' r. CTf • 

e. R. R. P. Y. w. CC. CCA. pe) where the w· 
~ 

monetary aggregate target. M. bank credit to general 

government. CPU. real government 

foreign var iables: r. 1M. p. 
w w w 

items of the banks balance sheet 

expenditures. G. the 

M. and some other 
w 
and the balance of 

payments: OP. OPB. are taken as exogenous. 

Equations [1] - [5] are a simplified monetary block. 

" where the intermediate monetary target. M. real output. Y. 

and the price level. p. enter as explanatory variables to 

determine a short-term interest rateo rs' the adjusted 

bank reserves. AC (1). and money (or liquidity) balances. 

M. Monetary policy 

the Bank of Spain 

implementation rests upon ccmtrol by 

of the evolution of adjusted bank 

reserves (2). Within the range of annual rates of growth 

announced by the authorities at the end of every year. the 
ro 

Bank of Spain fixes a concrete guideline. M. which becomes 

a landmark for the implementation of monetary pOlicy for a 

short period of time 

adjusted bank reserves 

Al though the Bank of 

---a quarter. 

supply. ACs • 

usually--. through 

on a daily basis. 

Spain pays attention. in the very 

short-run. to short-term interest rates to conduct money 

markets in an orderly way. interest rates feedback on bank 

reserves supply is small on a quarter. Additionally. we 

(1) "Reserve ad jus tments" allow for the effects of changes 
in reserve requirements on bank liabilities. 

(2) See Martínez Méndez (1980). Ariztegui-Pérez (1984). 



- 29-

a ssume fully s ter i 1 ized intervent ion. which ls suppor ted 

by empirical evidence on the period considered (1). 

However, in modula t ing monetary targets wi thin the annual 

ranges, the Bank of Spain is paying increasing attention 

(speclally after 1979) to foreign interest rates and 

foreign priee changes te avoid their impact en domestic 

prices and wages in an economy wi th a high degree of 

indexation. This introduces a channel of transmission of 

foreign interest rates movements on the domestic money 

market conditiona, as far as AC s is dependent on the 

preannouneed annual targets and the actual evolution of 

foreign money markets. 

Othar channels could flow through the demand for 

bank reserves. r 2 J. and the demand for money. [3 J. The 

first 18 becominCJ increasingly important in the last few 

years as a consequencE' oí reforms introduced in forward 

exchange market regulation (and the mechanism of 

intervention) that enable banks to maintain higher amounts 

of foreign liguid assets. The second is limited by 

exchange and capital movements controls as far as these 

are very restrictive for non-financial residents purchases 

of securities. and fereign currency meney balances are 

f orbidden (2). Thus. al though domes t ie money ma rkets a re 

(1) Dolado-Durán (1983) find that sterilization was 
significant and close to 100% in the period anal ized 
(1974-1982). This result 15 supported also by Viñals 
(1983), who finds a very substantial. although not 
100% sterilization. 

(2) Nevertheless. exchange rate expectations 
the demand for money balances through 
"lags" in foreign currency fIows. 

may affect 
"Ieads 11 and 
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increasingly integrated in international money markets. it 

is through the credi t market tha t foreign interes t ra tes 

influence more directly domestic rates. and it is through 

the credit market that monetary pOlicy affects in a very 

important way exchange rate dynamics (1). 

Equations [6]-[9] are a schematic representation 

of credit markets, where monetary policy and money market 

conditions, M, bank credit 

real output, y, the price 

ra tes, r w' and 

determine domestic 

exchange 

credit 

to genera 1 

level, P, 

government. CPU. 

foreign interest 

rate expectations, e !'le , 

interest rateo r (2), total 

credit in pesetas. CT. and foreign currency credit. 
p 

CTF . We assume s luggishness in the pesetas e red i t market 

c lear ing [8]; as a consequence. the pr i va te sector demand 

of foreign currency credit depends on the excess demand in 

the pesetas credit market [7J. 

We have to emphasize the role of the po] icy mi x 

in determining domes t ic interes t ra tes. Contro 11 ing bank 

reserves the monetary authorities affect bank credit 

6upply to non-bank domestic sectors, but credit available 

(1) To this effect. we have to emphasize that exchange 
contro 1 to capi ta 1 movements has trad i t iona lly been a 
rather liberal one in the case of long-term capital 
inf lows and a very res tr ict i ve one in the case of 
long-term capital outflows. 

(2) We are considering a broad definition of credit 
including total bank earning assets (loans and 
securities) in pesetas: CTp ' Foreign currency 
1 iabil i t ies (loans and secur i t les). CTF' are net of 
foreign assets of non-bank residents, and they include 
foreign currency credit intermediated by resident 
banks. 
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to firms and households. CT -CPU. wi 11 also depend on p p 
bank credit demanded by the general government. The 

pressure of pUblic sector on bank credit markets has 

adopted different forms in the last decade but its joint 

consequences on interest rates and private sector 

aya i labi l i ty have been quite s imi lar. General government 

finances a very high portion of its accumulated deficit in 

the monetary and banking system: --91% in 1974 and 76% in 

1983 (81% if we include the recently developed treasury 

bilIs market)-- (1) so that CPUp/CTp has grown 

dramatically since 1978 (Chart 5). in a period in which 

general government net debt outstanding has increased to 

an annual rate of 50% and monetary authorities ha ve 

implemented an anti-inflationary pOlicy. decreasing the 

rate of growth of M3 from 20.1 (20.8% for L) in 1978 to 

12.7 (15.5% for L) in 1983. 

The allocation of the private sector demand for 

credit between pesetas and foreign currency liabilities 

[6]-[7] depends on interest rates differentials. domestic 

credit market rationing and exchange rate expectations. 

Thus. monetary poI icy and publ ic sector def ici ts af fect 

the short-run dynamics of the exchange market. 

A third block of equations. [10]-[14]. represents 

a managed floating exchange rate system. where the Bank of 

Spain's foreign currency reserves. R. affect the exchange 

rate through a reaction function [14]. There exists a 

desired level of foreign currency reserves. R. 

(1) Additionally. foreign currency 
government has be en around 6% 
during the last decade. 

credit to general 
of debt oustanding 
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that we assume. in a preliminary stage. a function of past 

levels [13). Actual levels [10) are determined by the 

evolution of cumulated current account. CCA. net foreign 

currency 1 iabi l i ties. CTF • and other balance of payments 

items. OPB. The current account equation [11) and the 

decisions on p.ortfolio liabilities [7] playa key role 

influencing R and e. Sterilized intervention is used to 

offset. in a certain degree. undesired movements in real 

exchange rate. which enables the author i t ies to so 1 ve. in 

the short- runo potent ia 1 conf 1 icts between the ob jet i ves 

of monetary and exchange rates poI icies. The authori ties 

try to drive the exchange rate around an equilibrium level 

based on a purchasing power parity (1) reacting with a lag 

to foreign reserves deviations. 

As regards exchange rate expectations [18), we 

assume that the expected depreciation of the peseta. 
e 

l1e • is dependent on the leve 1 of the cur rent spot. e. 

compared to the current equilibrium based on purchasing 

power parity. and on inflation differentials. 

A fourth set of equations (15)-[17). the "real 

block", and [19) allow us to endogenize output and the 

price level. Equation [15) represents real total domestic 

demand as depending on real interest rate, real general 

government spending, real exchange rate and real foreign 

countries imports. 

(1) Previous empirical studies support (i.e. Dolado-Durán) 
a weak purchas ing power pari ty hypothes is, where real 
exchange rate is not constant, depending on domestic 
and external variables. 
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Equation [16] represents aggregate output supply 

depending on real wage and real price of imported inputs. 

Equation [17] shows the nominal wage process, where, 

nominal wages W, adjust to changes in the expected price 

level and to economic conditions. We assume "restricted 

rationality" in the formation of price expectations [19]. 

as far as the expected rate of inflation depends on 

preannounnced monetary targets. This is a plaus ible 

assumpt ion after 1977; al though co llect i ve barga ining in 

Spain has undergone considerable changes during the last 

few years, there exists an important degree of interaction 

between monetary pOlicy programming and agreements on wage 

guidelines reached every year between workers and 

employers. 

As described by equations [1]-[20], our model 

cannot be empirically estimated because of the presence of 

a number of unobservables. Therefore, the next logical 

step is to combine equations [1]-[20] in order to obtain 

an empirically estimable model without unobservables. 

Equation [1]-[5] are combined to produce an estimable 

short-term interest rate equation, and equations [6], [8] 

and [20'] are combined to produce an estimable bond 

interest rate. We combine [7]. [8] and [20' J to get an 

estimable private sector demand for foreign currency 

credit, and [13]-[14] to obtain an exchange rate equation. 

Finally, equations [16]. [17] and [19] are combined to 

produce an estimable price equation. After substituting 

and rearranging, we can write the model in terms of 

observables as: 



r s g (P. Y. M) 
O 
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6r=gl(r .e-P-P .6P-6P .P.Y.CT.CPU ) w w w p 

CC 

CCA Ecc 

R CCA~+ CTF + OPB 

CT M - R - OP 

In a preliminary phase. 

[2.21) 

[2.22) 

[2.23) 

[2.24) 

[2.25] 

[2.26) 

[2.27) 

[2.28) 

[2.29) 

[2.30) 

we have estimated 

simultaneously equations [21). [22). [26] and [27). 

Additionally. we have currently some shortage of data that 

we expect to f i 11 up in the next future: we don I t have 

quarterly data for general government spending (1); we 
A A 

ha ve assumed that M=M until we complete M quarterly data: 

and we have substituted total exports. X. 

this preliminary work. 

for 1M in 
w 

(1) We ha ve quarterly data for central government 
expenditures. but it is not a good proxy for the 
pressure put on demand by the pUblic sector in a 
period of decentralization of spending to regional 
governments. 
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Nevertheless, this four equations system allows 

us to test the influence of monetary and fiscal pOlicy on 

interes t ra tes and thei. r lnf luence on economic ac t i vi ty 

and inflation. This lS very important because domestic 

factors. and particularly the pUblic sector deficit. 

appear as the most eetiOU8 candidates to explain interest 

rates evolution and the poor performance of the economy; 

slow growth, low level of capital formation. external 

disequilibrium and inflatíon. 

take 

Sorne econcmíc advisers and government 

the view that tight monetary pOliey i8 

officials 

the main 

factor explaining this poor performance. They demand a 

high pUblic def ie i t (around the eur rent levels: 6% of GDP) 

and an expansionary monetary poliey. 

Therefore. it is crucial to test jointly the 

existence of a crowding-out process and the eonsequenees 

of an expansive monetary policy. 

In estimating equations [21]-[22] we have removed 

the segmented or recursive determination of short-term and 

long-term interest rates that the model sets up. Thus. we 

ha ve included in [21J a proxy of the pressure put on the 

eredit market by the publie sector to test its influenee 

on the market for bank reserves and ths short-term 

interest rates; and we have included short term interest 

rate as an explanatory variable in equation [22]. This 

would be supported by a more developed model including a 

market for short-term paper that has been omitted in the 

basie model. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

I 
I 
I 
I 



- 37-

111.- Empirical results 

We have estimated a four equation model to 

address the questions raised in the preceding section. The 

model has been estimated by full information maximum 

likelihood methods in the period spanning from 1975 to 

1983 with quarterly spanish data. The four equations seek 

to explain the behaviour of key macroeconomic variables in 

the monetary and real sector. They try to follow the 

channels through which exogenous shocks affect the 

behaviour of the economy. The variables explained are 

short and long term interest rates (r • r). real output s 
(Y) and prices (P). The model takes as given or exogenous. 

real exports (X). nominal growth of a broad measure of 

money (M3). credit to the pUblic sector (CPU). and import 

prices (PI). The estimation results are as follows (1): 

r s =6.8 (CPU-CT) +52 (P+Y -M) -1 +75AP -1 +93 (Y -y -3) _2- 94 (f.. P+f.. Y-f.. Ml4 
(5.7) (5.3) (3.2) (3.1) (3.3) 

f..r=.33f..r_1+23f..(P+Y-CT)_1+6. 3f.. (CPU-CT)+.OSf.. (rS.t_l+rS.t -2)+ 
(2.0) (3.4) (2.5) (2.5) 

+ .2 M12 
(1. 2) 

l' 
+ u 

A A /\ 
U = -.5 u_3 + E: 

(1. 8) 

(1) AII variables (except interest rates. which are in 
levels) are expressed in natural logarithms. The no 
significant variables ha ve been excluded. 
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.75 ~4 Y-l + .063 ~4 X_ 2 - .01 ~r 

(5.4) (2.3) (2.7) 

Á A" 
V -.4 V_ 4 + e 

(1. 4) 

/\. 
+ v 

~p .43 ~P-l- .24 ~P-4 + .6 ~M + .51 ~Y-2 
(4.4) (2.2) (7.) (4.) 

+ .31 ~Y-4 + .033 ~PI + .052 ~PI_4 

(2.2) (2.7) (4.1) (3.1) 

4 
where ~=l-L. ~4=1-L. and M12 is a quarterly dummy 

variable that takes the values (-l. -l. 0.1) (The appendix 

gives a more detailed account of the estimation results). 

One possible way to quantify the impact of pUblic 

deficit financing is to obtain the mathematical long run 

solution of the modelo For that purpose we need sorne 

notation. Let us consider the usual linear and dynamic 

simultaneous equation system written in the following form: 

B (L) Yt + e Zt 

(nxn) (nxk) (3.2) 

where B(L) is a polynomial matrix on the lag operator L. 

I Y I is a vector of 'n I endogenous variables. and the k 

exogenous variables are gathered in I Z I (current and 

lagged). For the purpose of obtaining the long run 

solution it does not matter whether 'u I 

t 
is 
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autoeorrelated or noto This is beeause we set it to its 

expeetation, that is, zero. Given a set of values of the 

exogenous variables z, the long run solution for 'y' is 

simply given by 

y = B(l)-l C Z 

Seasona1 

non-homogeneous 

dummies 

part of 

would affeet 

the solution, 

(3.3) 

only 

leaving 

the 

the 

'systematie' or homogeneous part unaltered, as given in 

(3.3). Noting that 

423 
(l-L ) = (l-L){l+L+L +L ) (3.4) 

we find that the long run solution of the model for priees 

and real output as given in (3.3) are as follows: 

6Y 

6p 

.126M - .0586CPU - .0246PI + .146X 

.866M - .0606CPU + .136PI + .146X 

(3 . 5) 

(3. 6) 

(M has been set equal to CT for eonvenienee. This does not 

strain the estimation results). 

Several eomments are in order. First we note the 

(near) unit elastieity of priees w.r.t. money and the 

(almost) null response of output to nominal money. We find 

also a signifieant negative effeet of eredit finaneed 

pUblie defieit (CPU) on GDP (Y), whieh works through its 

impaet on interest rates. In order to get a more 

understandable measure of the pUblie defie i t weight, i t 

may be useful to eonsider the level solution of the output 

equation whieh is given by, 

.12 -.058 .-.024 .14 
Y = m epu pl x (3.?) 
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Now we can break down the GDP growth rate in the 

sample period according to the contribution made by each 

factor. Manipulation of (3.7) yields. 

(l+g ) y 
( 1+ }"12(1+ )-.058(1+ .)-.24(1+ )"14 (3.8) gm gcpu gpl gx 

where llx/x=g x 
variables. Note 

and 

that 

similar ly f or the 

llLog(x) i:- llx/x when 

remaining 

this last 

quantity is far 

use 

and 

(3.6) under 

away from zero and this 18 why we cannot 

these condi'tions. SOlving (3"8) for 'g , 
y 

substituting the sample values of gx 
from 1975 to 1983 we get, 

g = '1.27)(1+ )-.058 _ 1 
Y \ . gcpu' (3.9) 

since gcpu "" 7 . 2. (720%), that gives an 

estimated value for 'g I of 
Y 

13% which i8 not fae trom 

the actual value of 15%. Had I g 'been equa 1 to zero. 
cpu 

the GDP growth rate would have been 1.3% higher every year. 

during the sample period, that i8 double than it actually 

has been. Undoubtedly. there 18 a feed-back from GDP to 

the deficit but this does not change this conclusion (this 

point i8 discussed 

deficit would nat 

below). Money financing of the publ ie 

have improved things. The long [un 

solution (3.5,6) shows that most of tha.t increase would 

ha ve been absorbed by inflation with hardly any real 

effects. Formally, the model admitts this mathematical 

possibility. But the implied rate of inflation would be so 

high that the economy would be greatly perturbed rendering 

uselese the simplification of the model (3.1). 

It may be worthwhile analyzing the working of the 

system facing exogenous shocks, so as to understand the 
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final mUltipliers of (3.6). An increase in nominal money 

supply has an immediate negative impact on the interest 

rate, which pushes output up. But i t dr i ves up pr ices 

directly and indirectly through increased ouput. This 

offsets the initial fall in interest rates, leaving output 

almost unchanged. Exports have a positive effect on 

output, thereby increasing veloci ty and so interest rates 

and prices. Finally, import prices have an immediate 

effect on domestic prices that in turn, push up interest 

rates, and real GDP down. 

These are the basic features of the modelo We 

turn now to a discussion of the estimation problems and 

some remaining questions. First of all, we had to deal 

wi th choos ing a long term interest ra te. Spanish capital 

markets are narrow and firms are financed mainly by 

private banks. But it is well known that the credit market 

adjusts sluggishly. Sorne rationing is normal, and the rate 

of interest on loans is fairly sticky. Also, this market 

was deregulated in 1977. We decided finally to pick up the 

rate of interest on long term private industrial bonds 

(r). Its shape matches fairly closely that of the short 

term interbank rate, which is the only really free market 

rate in Spain (see Chart 4). The second important decision 

we faced was the selection of a sample periodo Since only 

in the last years the pUblic deficit has had a sizeable 

amount we thought 1974 was an adequate choice. This is 

because the impact of a variable cannot be captured if its 

variability is small. 

A model must pass several tests if it is to be 

supported by data. The following four criteria are 

sUfficiently general: a) stability, b) absence of serial 

correlation, c) no significant variables excluded, d) 
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normality of residuals. There i8 a deep motivation behind 

all of thero: the first is a guaranty against the well 

known problem of data mining. unavo:dable in empírical 

research. The second and third en8ure the absence of 

biases. and the validity of standard errors. F'inally, the 

fourth i5 devised to prevent the disturbing ímpact of 

outliers in all kinds of Ieast sguares fits. 

'l'he first equation explains the shor t term 

interest rate by variables determining the Bupply and 

demand for money. and by the pressure of. general 

government demand for credit. This reflects the fact 

discussed previously. that the diseguiIibrium in this 

market translates into the market for bank reserves. The 

eguation deBs net incIude as regressor any lagged 

dependent variable so that adjustments take place fast as 

the theory, The fi.t as e -"""'ed h.y J?2 ma¿'-' .... ~ u •. le postulated by 

fairly lügh. It 18 remackable that foreign short t.erms 

interest rates were statistically insignificant (\ove t.ried 

the US federal funds rate). There waH a slight problem 

with sorne outliers (see Chart 4) but sinee the eguation ls 

'static', the solution i6 just ta drop those observations 

from the analysis. This problem can be conveniently 

tackIed in the framework of unobservable variables. 

Suppose that in period T1 we observe a model Y=XB+E. 

but that only the x's are available in other periodo T2 " 

A reasonable procedure would be to estimate firsL the 

model by­

reestimate 

OLS on TI' predict Y2 using 

i t by OLS wi th dependen t var iab le 

Then. we would be minimizing, 

(3.10) 
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The first sum OL aquares i5 minimized at B, and 

the second i8 zero at Chís value. Therefore, we get the 

same estímate of B by simply discarding X 2 ' 

Real output is explained by 

first differences of nominal long term 

R2 i6 reasonably high although most of 

contribution of the lagged dependent 

exports (real) 

i.nterest rates, 

it comes from 

variable. The 

and 

The 

the 

D--W 

test does not have any known distribution in this case but 

lt is customary to present it. It i6 implicitly assumed 

that a very extreme value 

the equa t ion iB 

def ined as 

the goodness of 

detec ts I something'. Al ttlOugh 

in parameters the R2 can be 

and gives an idea of 

for real quatterly output 

have been interpolated at ttle Resea.rch Depar:tment of the 

Bank of Spain usiny Denton's met odology.This is probably 

why the selles has a Btrange seasonal pattern vhich can 
"'.. d' f ' .,',. -, r 4 \. l't SO'_L.ene oy means o· tl1e il .. ~t.er \1.-_, ,slnee can 

be 

be 

written as a moving average oi simple incremente (see 

3.4). 'l'he long run elasticity oi expo.rts 113 25% \.-¡hich 

sgnares previous informatiotL 'I'he interest rate appears 

with 

from 

thE? corr:ect sign ana it 15 si¡;¡nificantly different 

zara. It must be stressed that single OLS estimation 

not capture this effect, simply hecause simultaneity 

in trlis model 18 essentiaL Sorne omitted variables are 

government expenditures and taxes. The hasie [easan i8 

that quarterly data on those variables are not ava11able. 

But i.t 1.8 plausible that they are a function of rea 1 

output., and so, the equation is not gro8s1y misspecified. 

Nevertheless tilis omission i8 likely to have caused an 

ove:cestimation oí the crowding out effect (a 

straightforward calculation from national accounts shows a 

contribution of .5 annual percentage points to GDP. on 

average. by pUblic consumption and investment). 
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Interest rate equations are frequently modelled 

in differences, and we have followed that tradition too. 

However the serial correlation tests srlO""ed a systematic 

negative correlation at all lags, although not very 

significant, This might be explained as the result of 

overdifferencing in the following way. Consider an error 

process of the form 

ti 
t 

au + E = Et!Cl-ttL), 0<u<1 
t-·l t 

Denoting poou(l-o./,· it 

(3.11) 

not too diffi.cult 

to sho'W' that 

ro 
8 

P (3~1.2) 

But estimation in levels ShOW8d persistently a 

D.W near zere, and a 1 dependent coefficient near 

unity. stncf': estimation in levels undel: these conditions 

ls well known Lo give 81/eO worse problems it was decided 

finally to f-!stitnate the equation t11 d:ifff:r,ences,~ An t¡~S" 

long terro. rdte of interest was tested and found totally 

insignificant. We conclude ti1erefor0, that there 18 not a 

negative impact of U.S. public deficit on real activity in 

Spa in through dom(~s t le íntarea t ra tes. To the contrary. 

the short run i«¡¡?<let might veLy well tE: positiva thr.ough 

dolar appreciation and inc[eased exports. 

The price equation gives a reasonable fit as 
') 

measured by the R·, More interestingly. it tracks very 

well the jumps of the dependent variable at the beginning 

of the sample period (sea fig. 6) . Long eun unit 

elasticity fram real income to prieea WBS imposed anó 
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easily accepted by the data. Prices 

quickly to money and with a high 

prices are clearly significant too, 

are shown to react 

coefficient. Import 

and the long run 

coefficient has a reasonable value according to previous 

information. 

All equations passed the three type of tests 

devised to check the criteria laid down aboye for 

validating an equation. Maximum likelihood ratio tests 

against serial correlation of any order are easily carried 

out in non 1 inear models wi th existing computer software 

packages (Le. with TSP). Stability tests were conducted 

on the basis of post-sample predictive accuracy. This type 

of test is not generally implemented in econometric 

packages but some programming solves the difficulty. 

Detecting outliers is always a problem because the 

probability of finding an observation very far away from 

the mean in a large 

of the graphs in the 

performance of the 

sample nears unity. Casual inspection 

appendix shows a good visual tracking 

modelo The actual values of the 

dependent variables are never missed by a very big amount. 

The price equation was reestimated by 

ins trumenta 1 var iables (IV), inc luding as regressors, the 

cur rent va lues of the rema ining endogenous variables in 

the modelo No coefficient was detected as significantly 

different from zero. Joint estimation of the three 

equations for prices (P), income (Y), and interest ratee 

(r) led to a test of block recurs i viness based on the 

usual likelihood ratio criterion. The test was passed very 

easily and therefore. the price equation was estimated 

independently. A similar argument led to the single 

estimation of the short term interest rate eauqtion. The 

motivation here, is to avoid the inadequate sample size 



-46 -

situation. Joint estimation implies a large number of 

exogenous var iables wi th a 1 imi ted set of observa t ions. 

This makes estimates unstable and standard errara large. 

Two remaining problems deserve soma discussion. 

The first coneerns the treatment oi rational expectations. 

Consíder a two equation model as follows 

(3,13) 

The first equation describes the reaction of 

prívate agents tú tbe expected value 'Jl a. peliey econcmic 

variable, Tila second eq'ld t ion is palic'j rule: 

authorities aet the poli~y variable according ca past 

pr iv'ate 
El 

actions, P'issuJuin.g ra t inna 1 

x t ,,,EX t ' 

are orthogonal 

canEU: i te 

wbere x 
t 
" 

and 

as on 

e 
Xt"Xt+U t 

by definltiono 

'" t.,¡tIeL8 x;' 

A.ftc"r S0me 

are orthogonal. but 

Then, if Ule pOlicy 

expecta-cions, 

and 

CL 14) 

"( depende on 

ruIe changas, so 

deaa y. Tbis problem can be easily salvad by a jatnt 

maximum like ihcod estimatian of the first equation in 

(3.14) and the second in (3.13). Barro andMiller among 

others suggest that it ia the expected deficit what entera 

the modelo In the frame\<Jork just dev,üoped. this la just a 

ptablem of testing the endogeneity oE Lhe deficit by means 

oi d Hausman test. 
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There is another important problem that merits 

attention. In order to validate the simulation exercises 

conditioned on the deficit we must ensure the absence of 

feedback. eons ider then. the fo llowing two equa t ion model 

in long run equilibrium. 

y - cx + h 

x a - by (3.15) 

We cannot say much about 'Y' given 'x' unless we 

ensure that a=b=O. This last situation carachterizes the 

absence of feedback. But suppose a10=J;b. and x=o so that 

y=b/a=h. The first equation must be fulfilled by the data 

any how. Then we can compare the actua 1 si tua t ion to a 

hipothetical case in which x=o. and y=h. This is perfectly 

valid and we only need the first equation to do that. The 

simulation at the beginning of this section is based on 

this 1 ine of reasoning. Nevertheless. we intend to 

estimate the feed-back equation from real output and 

interest rates to pUblic deficit in future research. 
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IV.- Conclusions 

The research reported in this paper was aimed at 

disclosing the basie forces at work beilind the general 

upwards trend in nominal interest rates. lt iB generally 

believed that high interest rates discourage private 

expenditure. thereby reducing output. We hoped that a 

close study of these two basic relationships could provide 

sorne clues for economic policy. 

We set up an econometric model to address these 

questions. In spite of the obvioua tlaws of the estimated 

model, we feel that on the basis of the long run Bolution 

presentGd in (3.1), 3.6) we can draw sorne important 

reeommendations fot paliey making. We can summarize th{~m 

conveniently in the following set of remarks: 

'l'he beh.aviour aL the Spanish economy in the last ten 

years reflects the answer oi a rigid economic system to 

an adverse shock. The initial external adverse shock 

has been amplified by domestic mechanisms. 

One big problem lS the high level of nominal intereBt 

rates. Foreign interast rates (Le. USArates) do not 

secm te be the cause. To the contrary, domcstic public 

deficit 15 identified as the main force behind this 

upwards trend. 

Interest rates are faund to have a significant negative 

impact on real activity. 

Increases in the nominal quantity of money are almost 

totally absorbed by increased prices in two quarters. 

with hardly any real effects. 
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Therefore, we think that one of the big problems 

of the spanish economy is the pUblic deficit, and this can 

only be reduced permanently by reversing the structural 

forces that cause it. This is specially so, since most of 

the deficit comes from transfers to pUblic firms in 

bankruptcy and to social security. 
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APPENDIX: List of variables, graphs and tables 

All variables (except the interest Lates, which 

are in level form) are expressed in natural logarithms. 

r: 

CPI: 

Y: 

PI: 

M: 

Ml2: 

X: 

V: 

CTp 

CPR: 

DR: 

DIM: 

DCPR: 

DP: 

DY: 

DV: 

DSY: 

DSX 

DDP: 

One month interbank rateo 

Domestic credit to the public sector 

Long term yield on private industrial bonds. 

Consumer price index (also denoted by P). 

GDP interpolated by R. Sanz 

Imports price indexo 

M3 

Dummy variable. 

Real exports. 

P+Y-M (income velocity of circulation). 

Domestic credit to non bank sectors. 

L\r s 

L\CPR 

L\CPI 

L\Y (GDP) 

6V 

y - Y-4 

X - X_ 4 

L\2 CP I 
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DWY: y - Y-3 

DM: llM 

DPI: 8PI 

DIMM Ó(rs,t + r s, t-l) 
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T a b 1 e 1 

Oependent variable 

1 M O P 

CPR 6.8 OP 
-1 

.43 

(S.7) (4.4) 

LV_ 1 S2. OP_ 4 -.24 

(S. 3) (2.2) 

OP 
-1 

7S. OM .6 

(3.2) (7. ) 

OY_2 .Sl 

(4. ) 

OWY_ 2 93. OY_ 4 .31 

(3.1) (2.2) 

OV_ 4 -94. OPI .033 

(3.3) (2.7) 

OPI 
-4 

.OS2 

(4.1) 

T 3S(7S.2-83.4) 3S(7S.2-83.4) 

SSR 93. .0016 

R2 .74 .66 

OW 1.8 2.3 

Estimation Ordinary least Ordinary least squares with 
method squares linear restrictions 

Log. LKH -67 12S.3 
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T a b 1 e 2 

Dependent variable 

D S Y D R 

b1 .75 al .33 

(5.4) (2.0) 

b2 .063 a 2 22.4 

(2.3) (3.4) 

b3 -.01 a 3 6.3 

(2.7) (2.5) 

P4 -.4 a 4 .05 

(1. 4) (2.5) 

a 5 .2 

(1. 2) 

P3 -.5 

(1. 8) 

T 28(76.3-83.2) T 28(76.3-83.2) 

SSR .002 SSR 3.7 

R2 .65 R2 .51 

DW 2.2 DW 1.9 

Estimation System estimated jointly by maximum 
method likelihood 

E = [
7 * 10-4 

5 * 10- 3 

Log likelihood function: 83.1 
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Model 

DR = a1*DR_ 1 + a 2 DV_ 1 + a 3*DCPR + a 4*DIM_l 

+ a S*M12 + v t 
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