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Abstract 

EFFECTS OF EXCHANGE RATE POLICY AND IMPORTED 

INFLATION IN A CREDIT RATIONING ECONOMY 

In the paper effects of exchange rate policies and imported 

inflation are assessed in the case of Finland which is a 

small open economy with undeveloped financial markets. 

Under these circumstances interest rates do not equilibrate 

the credit market so that a simplified theoretical macro

model with credit rationing is first presented. In the 

second part of the paper the Bank of Finland quarterly 

econometric model for the Finnish economy is simulated. 

The most important conclusion to emerge from the simulations 

with the quarterly model is that the results are highly 

dependent on the credit market conditions. 
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I. INTRODUCTION 

The aim of this paper is to simulate effects of exchange rate 

policies and imported inflation in the case of Finland which 

is a small open economy with undeveloped financial markets. 

In the Finnish financial markets domestic interest rates have 

institutionally been kept at a relatively low and stable level 

which has resulted to credit rationing. As the markets have 

been dominated by deposit banks, other financial institutions 

and the security market playing a minor role firms have had 

to resort mainly to bank lending in investment finance. Moreove x· 

foreign capital movements have at the same time been controlled 

fairly effectively by the central bank, so that excess demand 

in the domestic credit market has been an almost permanent 

phenomenon. In this framework independent monetary policy has 

been largely possible and as the banks have continuously 

resorted to central bank borrowing the main monetary instrument s 

have been the terms and cost of the central bank credit. 

To study the channels through which exchange rate policies 

and irnported inflation affect the economy a sirnplified theore 

tical macremodel with credit rationing is first specifies in 

Section II. The credit rationing elements are formulated in 

the model by assuming that the credit market is heterogenous, 

thus implying that credit rationing is a permanent phenornenon. 

Section III is devoted to simulations using the Bank of 

Finland quarterly econometric model for the Finnish economy. 

Finally there is a brief concluding section. 

Helpful discussions with the Bank of Finland Model Project team 
are gratefully acknowledged. The views expressed in the paper 
are prelirninary in nature and not necessarily those of the 
Bank of Finland. 
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II. THE CHANNELS OF EXCHANGE RATE POLICY EFFECTS IN A SIMPLIFIED 

MACROECONOMIC MODEL WITH CREDIT RATIONING 

1. Introduction 

In simulating effects of economic policy with a large macro

econometric model it is instructive first to study these effects 

with the aid of a simplified theoretical model containing the 

most important elements and economic policy channels of the 

econometric rnodel. The simplified rnodel is used for an analysis 

of the direct and indirect channels of foreign exchange policy 

and irnported inflation in order to be able to interpret the 

simulation results of the rnacroeconometric rnodel and to 

assess their plausibility and logical consistency. 

Table l. Simplified Flow-of-Funds Framework 

Foreign Private Private Central Government Tota l 
sector sector banks bank 

Gross income YF YPB yGB YV5 

- taxes -TA TA 

+ transfers TR -TR 

= Disposable 
Yv5 

income YF yp YG 

- absorption -EPV -EGV -EVd 

+ imports MV MVS 

- exports -XV -xvd 

= Financial 
deficit -BC BCP BCG 0 

6 currency - 6 sd 6 s 5 0 

6 deposits - 6 Dd 6 D5 0 

6 central bank 
6Hd debt - 6H5 0 

6 loans 6Ld - 6L 5 0 

6 bonds - 6Bd 6 B5 
0 

6 foreign 
6KFPd 6KFGd capital - 6 KF 5 0 

6 foreign '. 
exchange d 0 

(central bank} ~GCB5 - 6GCB 

0 0 0 0 0 
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For an overall view of the model, Table l presents a simplified 

flow-of-funds framework with a foreign sector, private sector, 

private banks, central bank and government sector. Summing 

horizontally and vertically gives market and budget constraints, 

respectively. Subscripts d and s indicate demand and supply, 

respectively. Positive entries denote sources of finance and 

negative entries uses of finance. 

2. The Model 

The model examined in this section is based on a short-run open 

economy extension of the traditional Keynesian model (Meade, 1952 

and Mundell, 1962) 1 . It is assumed that the economy produces a 

single homogenous commodity either for domestic demand or for 

export. Two commodities are imported: a final good and a inter

mediate good (cf. Korkman, 1980). The former is substitutable for 

the domestic commodity while the latter is used as an input 

in domestic production in a proportion depending on relative 

prices. The equilibrium conuition for the goods market is 2 

(2.1) 

where 

y = 
EP = 

G = 
z = 
X = 
MF = 
MR = 
PD = 
pp = 
p = 

+ - - v 
Y = p EP(Y T RL z -l) + pp G + pp X(pp ) 

PD ' ' 'P' p-- PD PD ePF 
+ + 

ePMF MF(E ePMF) _ ePMR ( ePMF) 
PD 1 PP PD MR y 1 PD 1 

real domestic output (income) 
real private domestic consumption and investment demand 
(private absorption) 
exogenous real government demand (government arsorption) 
rate of credit rationing 
volume of exports 
volume of final imports 
volume of intermediate imports 
domestic output deflator 
price level of domestic commodity 
overall domestic price level 

l. To explore longer-run implications 1 the model incorporates 
dynamics stemming from changes in stocks of financial assets 
working through the balance of payments and the government budget 
constraint together with price adjustment. Howeverl exchange rate 
expectations and 1 in the long-run 1 important changes in stocks of 
real assets are ignored in the model. 

2. To simplify the specification of demand and import functions1 
the demand variables are written so as to include imports. In 
particular 1 because of their minor importancel terms-of-trade 
effects (see Laursen and Metzler 1 1950) on EP are assumed away. 
These variables also have their natural empirical counter-
parts in the econometric model. 
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PF = exogenous foreign price level in foreign currency 
PMF = exogenous price level of final imports in foreign currency 
PMR = exogenous price level of intermediate imports in foreign 

currency 
e = exchange rate. 

In (2.1) private absorption depends conventionally on real income 

Y, exogenous real taxes T, the 1oan rate RL and 1agged real 

wea1th v_ 1/P. The signs above the variab1es refer to the assumed 

signs of the partia1 effects. In addition spi11-over effects 

from credit rationing are captured by the inc1usion of the 

variab1e Z/P in (2.1). This is justified by assuming that the 

credit market is an aggregate of heterogenous submarkets with 

the simu1taneous occurence of both rationed and unrationed 

customers, so that Z > 0. It can be shown (Ito, 1980) that in 

the case of Cobb-Doug1as uti1ity functions the deviation of the 

rationed customers• effective demand from their notiona1 un

constrained demand is a linear function of the degree of exces s 

demand. Aggregating over submarkets gives (2.1) (see Muel1bauer, 

1978) assuming that there is no direct spil1-over effects from 

private demand to the credit market. 

Export demand X depends on re1ative prices foreign demand being 

not exp1icitly inc1uded because it can be assumed to be given 

exogenous1y in the case of a sma11 country. According to the 

import demand function MF, tota1 domestic absorption is a11ocated 

between domestic and foreign sources depending on re1ative prices. 

Simi1ar1y, the proportion of imported intermediate inputs used 

in production is based on re1ative prices. 

The current account in terms of domestic prices is 

( 2 . 2) 

where 

YF 

RF 

KFP 

= 
= 
= 

BC = PP·X - ePMF·MF - ePMR·MR - YF 

RF_
1

·e (KFP_
1 

+ KFG_
1

), i.e. net interest payments abroad 

exogenous foreign interest rate 1evel 

net stock of the short- and 1ong-term foreign debt of the 

private sector in terms of foreign currency 

KFG = net stock of the foreign debt of the government in terms 

of foreign currency. 
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In the short-run KFP is the only endogenous component of total 

foreign debt and it is written simply 

( 2. 3) 
+ + 

eKFP = KFPd = KFPd (RF,RL,Z). 

This specification is essentially portfolio theoretical containing, 

however, no wealth variables (see Aurikko 1976). The credit 

rationing variable Z captures the spill-over effect from the 

credit market as capital movements, and especially short-term 

capital flows, are not totally controlled by the central bank. 

In the equilibrium condition (2.3), foreign supply is assumed 

perfectly elastic and demand-determined. This implies that 

exchange rate changes lead to proportional changes in the net 

stock of foreign debt expressed in terms of foreign currency. 

From the central bank balance sheet (see Table 1) 

( 2. 4) S = H + GCB 

the supply of central bank credit to the private banks Hs is 

derived residually, as the foreign exchange reserves of the 

central bank GCB are obtained from the overall balance of the 

balance of payments 

( 2 • 5) 6GCB = BC + 6KFPd + 6eKFG 

and the supply of currency Ss is assumed to be determined by 

demand given as 

( 2. 6) 
s d + - + 1 

S = S (PO·Y,RO,V_1 ). 

The specification of the remaining assets and liabilities of t h e 

model starts from the balance sheet of the private banks (see 

Table 1) . 

( 2. 7) L = 0 + H, 

where L is loans granted to the private sector, 0 domestic 

deposits and H central bank credit. All items in (2.7) are 

denominated in domestic currency, because it is assumed that 

1. In (2.6) RO is the exogenous deposit rate. 
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the banks only act as intermediaries for loans denominated in 

foreign currency, i.e. their foreign exchange position is closed. 

The banks are assurned to determine individually their supply 

of loans by maxirnising their profit and regarding deposits as 

well as interest rates exogenously given. The supply of loans 

is thus 

( 2. 8) 
+ s = L (RL, R) , 

where R is the marginal cost of central bank credit defined as 

( 2. 9) 
+ 

R = R(H) . 1 

Finally, the stock of governrnent bonds in the portfolio of the 

private sector is determined by supply because it is assurned 

that the governrnent fixes their terms so as to make them suff i 

ciently attractive. The supply of governrnent bonds follows from 

the governrnent budget constraint2 

(2.10) 6eKFG + 6B = PP(G-T) + RF_1 · eKFG_1 + RB_ 1 · B_1 . 

The price and wage block of the model contains equations and 

definitions for domestic prices, a Phillips curve and a simple 

expectations formation mechanism. In the case of a small open 

economy like Finland, domestic prices are strongly influenced 

by world market prices although costs and demand pressures 

have some influence as we11. 3 A hat over a variable denotes 

proportionate change, e.g. PD = 6PD/PD_1 . Assurning all prices 

and the exchange rate in the previous period to be equal to one, 
A 

we get PD = PD_
1

(l + PD) = 1 + PD. Thus 

1. The equation should also include the exogenous basic discount 
rate together with monetary policy parameters determinig the 
marginal cost for central bank credit. Although being the most 
important monetary instruments of the central bank they are not 
included in (2.9) because they are subsequently treated as 
constants. 

2. In the constraint, RB is the exogenous tax-free bond rate. 

3. For empirical evidence, see Aurikko (1980) and Vartia and 
Salmi (1981). 



(2.11) PD = 

where Y is capacity output. 

Wages are determined as 

( 2. 12) 

Y) + a 
4 

7 

r e ( 1 + PF) - 1 l 
~ ~ 

' Equation (2.12) is a conventional expectations-auqmented Phill ios 

curve for wages with price expectations formed according to th e 

perfect foresight hypothesis being equivalent to rational 

expectations in a deterministic model and the unemployment 

level approximated according to "Okuns's law" by the capacity 
- 1 

output gap Y- Y. 

Prices PP and p are 

( 2. 13) pp = k
1

PD 

( 2 .14) p k
2

PP 

defined 2 as 

+ (1 - k ) 
1 

+ (1 - k ) 
2 

Equations (2.11) -(2.14) can be 

( 2 .15) p = c1 + c 2 (Y - Y) + 

[ e(l 
" + c4 + PMF) 

With above restrictions c21 c31 

: e (1 " + PMR) 1 0 < kl < 1 
' 

1 

e(l + PMF) - 1] 1 0 < k2 < 1. 

reduced to 

[e (1 " l l c3 + PMR) 
_J 

1 1 
,. 1 

J + cs t... e (1 + PF) 1 

> 0. 3 
c41 cs 

1. Possible direct credit rationing effects on . the supply side of 
the mode1 are assumed neg1igib1e and are thus ignored. 

2. The price levels are geometric averages with fixed weights . 
In the short-run this is not a serious limitation. 

3. It is easi1y seen that in the long-run when Y = Y a sufficient 
condition for the domestic inflation rate to equal world inflation 
or exchange rate depreciation is that (2 .11) and (2.12) are 
linearly homogenous with a 2 + a 4 = 1 and b 2 = 1. 
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3. Effects of Exchange Rate Policy and Imported Inflation 

In this section short-run effects of exchange rate policy and 

imported inflation are briefly summarized. 1 According to the 

model the effect of devaluation is channelled through the 

positive direct effect on domestic output, credit rationing, 

the curre·nt account and domestic inflation. The indirect 

effects (see Appendix , Table A.l) are also plausible but 

somewhat ambiguous the credit rationing variable having 

essentially an analoguous role to the domestic interest rate 

in IS-LM models. The total effect of devaluation on credit 

rationing is positive while with respect to the current 

account, domestic demand and prices it is ambiguous, but 

probably positive. 

As a conclusion it can be noted that even a relätively simple 

macroeconomic model with qualitative assumptions about the 

partial responses cannot y ield unambiguous short-run total 

effects for devaluation. This applies especially to the domes t ic 

demand and current account effects. Moreover, the quantitative 

properties of the responses, such as the i r magnitude and d ynamic 

path, are outside the sphere of a static equilibrium model. 

Therefore it is desirable to study them in the frmuework of 

an econometric model. 

III. EFFECTS OF EXCHANGE RATE POLICY IN A MACROECONOMIC MODEL 

OF THE FINNISH ECONOMY 

l. A Partial Approach 

Traditionally, effects of exchange rate policies have often been 

assessed with in the framework of various partial approaches. 

A short empirical discussion of the elasticities approach is 

particularly useful here as an introduction to the empirical 

properties of the foreign trade block of the model. 

In the elasticity approach the direct substitution effects of 

foreign exchange policy on the trade balance are considered 

l. See Appendix for a more detailed analysis. 
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in the case where domestic incomes, wages and prices are taken 

as constants. In order to assess the substitution effects implied 

by the elasticities approach, it is useful to briefly review the 

foreign trade equations of the Bank of Finland quarterly model 

containing disaggregated equations for export prices, export 

demand and import demand. 1 

The specification for export prices in the case of relativ ely 

homogenous products is 

( 3. l) PXUS = aPCOUSb(CDUS / CFUS)c, 

where PXUS is export prices, PCOUS world market prices and 

CDUS/ CFUS relative costs in the home country and competitor 

countries, all measured in US dollars. The specification 

implies that exchange rate changes ar~ full y passed through 

to the prices expressed in domestic currency. Export prices 

of more heterogenous, imperfectly substitutable products also 

reflect the effects of prices of other inputs and capacity 

utilization pressures. 

As Finnish export prices are highly dependent on world market 

prices, export volumes are also assumed to be determined from 

the supply side as well as by relative prices and demand, so 

that exporters adjust d eliveries according to profitability 

developments: i.e., exports are determined as 

( 3. 2) X = a 'MFOb 
1 

(PXUS / PCOUS) c 
1 

Kd 
1

- , c 1 < 0, d 1 > 0, 

1. These are discussed in Aurikko (1975) and Aurikko (1980). 
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where MFO is the volume of imports of the most important export 

markets and K is a profitability variable (gross profits). It 

is postulated that when profitability is above (below) the 

average level exports increase (decrease) . This influence is 

stronger the more homogenous exports are . 

Import prices are exogenous in the model. It is also assumed 

that the supply of Finnish imports is very elastic at exogenously 

determined world market prices. Disaggregated import demand 

equations are specified in the standard way as 

( 3. 3) 
a a a 

M = a
1

D 2 (PM/PD) 3Q 4 , a 2 > 0, a 3 < 0 

where D is the relevant demand variable, PM/PD relative prices 

of imports and demand D in domestic currency and Q other 

variables. 

The long-run price elasticity for total imports of goods 
1 

aggregated by 1978 shares was -0.68 and that for exports -1..24. 

As the foreign trade equations approximately fulfil the 

requirements for application of the Marshall-Lerner condition,
2 

it is conceivable that devaluation would, according to this 

criterion, improve the Finnish trade balance. However, for a 

preliminary appraisal of the workings and dynamics of the 

foreign trade block of the model, the following simulation 

is presented. 

1. The absolute values of the short-run price elasticities are 
considerable smaller, as distributed lag schemes are extensively 
used in the foreign trade equations. 

2. As Finland is to a large extent a price-taker in her export 
markets, export prices in terms of foreign currency remain 
practically unchanges after devaluation. Exports tend to 
increase through the profitability channel after devaluation. 
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Tab1e 2. Partia1 substitution (e1asticities) effects of deva1uation 

1971 1972 1973 1974 1978 

Export prices 8.0 8.3 8.1 8.0 8.0 

Vo1ume of exports 1.1 1.2 2.1 2. 3 2.3 

Va1ue of exports 9.2 9.9 10.4 10.5 10.4 

Import prices 9.0 9.0 9.0 9.5 9. 3 

Vo1ume of imports -4.0 -5.2 -5.2 -5.4 -5.2 

Va1ue of imports 4.6 3.3 3.3 3.7 3.6 

Trade ba1ance 0.3 0.7 0.9 1.2 2.4 

1. A 10 per cent deva1uation of the Finnish mark from 1971.I 
onwards. Except for the trade ba1ance, which is in bi11ions 
of marks, mu1tip1iers are expressed as 100(XDt-XCt)/XCt where 

XC = contro1 so1ution of variab1e X 
XD = disturbed so1ution of variab1e X (on1y exchange rates 

are increased 10 per cent permanent1y from 1971.I). 

As no domestic repercussions of the deva1uation are taken 

account, aggregate export prices expressed in foreign currency 

fa11 somewhat. This causes growth in the aggregate export 

vo1ume even disregarding the positive effects from increased 

profitabi1ity. Exogenous import prices in domestic currency 

are assumed to increase over 9 per cent immediate1y after 

deva1uation so that import vo1umes deerease quite sharp1y. 

As a consequence of these deve1opments the trade ba1ance 

improves marked1y. 

In the partia1 ana1ysis of the effects of deva1uation discussed 

so far in this section, domestic prices, wages and for the 

most part monetary inf1uences were assumed to be constants 

throughout. The rest of the paper dea1s with the quantitative 

effects of deva1uation based on simu1ations of the macroeconomic 

mode1 of the Finnish economy. 
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2. The Model 

The macroeconometric model used in simulations is a quarterly 

model constructed at the Bank of Finland (BOF model) . 1 It is 

basically Keynesian demand determined model in which production, 

income, labour, price and wage blocks have been disaggregated 

into two open sector industries (forestry and manufacturing) 

and two closed sector industries (services and agriculture). 

This disaggregation utilizes the basic framework and ideas 

of the Scandinavian model of inflation2 implying that in 

the long-run inflation will be equal to the rate of change in 

the foreign prices and the exchange rate of the Finnish mark. 

As there is no equilibrating interest rate mechanism in the 

Finnish loan market, equations for the demand for and supply of 

loans have been included in the financial sector of the BOF 

model estimated by means of a disequilibrium method. The minimum 

of the logarithmic ratio between these and zerö is used as a 

credit rationing variable which is the main channel of trans

mission of monetary effects in the model. Thus, unlike the 

theoretical model, the BOF model assumes a homogenous credit 

market in which either excess demand (credit rationing) or 

excess supply (no credit rationing) is possible. 

3. The Simulations 

In this section the BOF model is simulated for the effects of 

exchange rate policy and imported inflation. In the simulations, 

use is made of the control solution of the model, which is a 

simultaneous solution of the model utilizing actual values of 

lagged endogenous variables at the start of the simulation 

period and actual values of the exogenous variables throughout 

the simulation period. The results of the simulation 

1. For details, see Tarkka and Willman (1981). 

2. See Edgren, Faxen and Odhner (1969). 
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experiments are expressed as dynamic multipliers of the form 

100· (XDt - XCt)/XCt' where XC is the control solutien of 

variable X and XD the disturbed (simulated) solutien of 

variable x. 1 

In the exchange rate policy simulation a 10 per cent permanent 

devaluation is assumed to be carried out at the beginning of 

1971. The devaluation is timed to coincide with a downturn of 

the business cycle. This is to avoid excessive overheating of t he 

economy in the form of capacity constraints and accelerated 

inflation, thus providing scope in the model for export , 

expansion via increased profitability and import substitution. 

In connection with the devaluation simulation, assumptions 

about accommodating domestic economic policy measures and 

other exogenous changes in the model must be made. The former 

are simply assumed away. 2 Of the latter, changes in exogenous 

import prices in terms of domestic currency are of importance. 

They can be shown to increase by the full amount of the 

devaluation as long as no other countries alter they exchange 

rates, the price elasticity of the supply of imports is infini te 

and foreign exporters do not alter their supply prices in terms 

of dollars (Goldstein, 1974). In the case of a small open economy 

the first two conditions are obviously met. However, using evidence 

from empirical estimates of past Finnish devaluations 3 , it is 

assumed here that 20 per cent of the devaluation is absorbed b y 

1. In Figures 3 and 4 absolute differences XDt - xct are used. 

2. In the case of monetary policy this simply means that the 
discount policy of the central bank is passive as in the 
theoretical model, implying that the monetary effects of the 
balance of payments are not neutralized. 

3. These results are available from the author upon request. 
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foreign exporters so that irnports prices of fina1 goods (consurner 

and investrnent goods) in terrns of dornestic currency increase b y 

on1y 80 per cent of the deva1uation. Whi1e this assurnption 

is based on cornpetitive considerations, it is c1ear that the 

deva1uation is entire1y and instant1y passed through to the 

irnport prices of interrnediate irnports (raw rnateria1s and fue1s) 

in terrns of dornestic currency, i.e. the pass-through rate is 

100 per cent. 

In the other two sirnu1ations experirnents - internationa1 inf1ation 

and an increase in the prices of irnported energy - the re1evant 

prices are increased perrnanent1y by 10 per cent as frorn the 

beginning of 1971. In the forrner sirnu1ation foreign interest 

rates are a1so increased by 10 percentage points in the first 

quarter of 1971. 

Resu1ts of the deva1uation sirnu1ations are presented in Figure s 

1 - 4. According to the BOF rnode1 the vo1urne of irnports decreases 

irnrnediate1y after the deva1uation but 1ess than in the partia1 

sirnu1ation in Tab1e 2. This is because the so1ution a1so inc1udes 

the effects of the deva1uation on dornestic prices, production 

and credit rnarkets. Later on, irnports stay at a 1ower 1eve1 than 

in the contro1 so1ution, rnain1y in response to deve1oprnents in 

dornestic consurnption and investrnent. 

FIGURE 1. EFFECTS OF DEVALUATION FIGURE 2. EFFECTS OF DEVALUATION 

EXPORT PRICES GDP, VOL. 
IMPORT PRICES - - - - - - - INVESTMENT AHO CONSUMPTION, VOL.- - - - - - -
PRICES OF INDUSTRIAL PRODUCTION -- -- -- -- EXPORTS. VOL. - -- - --

IHPORTS, VOL. --- --

4 

2 
8 

0 

6 

. . 
- ,. .. - ·-r- -~---. ! 4 

-4 -4 

2 
-

6 1971 72 73 77 78 -s 
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FIGURE 3. EFFECTS OF DEVALUATION 

CENTRAL BANK CREDIT(LEFT SCALE) 
CAEDIT RA TIONING (RIGHT SCALEJ - - - - - - -
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FIGURE 4. EFFECTS OF DEYALUATION 

TRAOE ACCOUNT 
CAPITAL !!o!PORTS 
FOREIGN EXCHANGE RESERVES 

1 1, , 

1 1 

', : ,, 

800 

400 

0 

72 73 74 75 76 77 78 -
800 

Export prices rise rapidly by nearly the full amount of the 

devaluation, but stabilize subsequently at a level about 8 

per cent higher. In spite of increased domestic costs, the 

volume of exports responds positively to the devaluation 

throughout the simulation period because of favourable 

profitability developments. Accordingly, the trade account 

does not improve markedly until three years after the 

devaluation. This prolonged J-curve effect derives from 

terms-of-trade changes and the different dynamics of export 

and import volumes. 

The current account improves approximately in line with the 

trade account because the changes in exchange rates has .: 

relatively little effect on imports and exports of services and 

investment income. Imports of long-term capital increase 

slightly throughout almost the entire simulation period 

while short-term capital imports are for the most part 

markedly lower than in the control solution, a reflection 

mainly of the improvement in the current account. All in all, 

these changes result in an increase in the foreign exchange 

reserves of the central bank. 
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The effects of foreign exchange po1icy on domestic dernand are 

expansive irnrnediate1y after the deva1uation, but soon both 

investrnent and consurnption begin to contract, the former 

main1y because of the credit rationing effect and the 1atter 

because of slower growth in disposab1e income. However, at 

the beginning of the fifth year following the devaluation, 

tightness in the credit market eases and this has a positive 

effect on domestic dernand. 1 

Credit rationing is thus an important element in the BOF model . 

In contrast to the assumption of a heterogenous credit market 

in the theoretical model of Section II, where excess demand 

was a persistent phenomenon, the BOF model is based on the 

assurnption of a homogenous credit market, i.e., the minimum 

of the demand for and supply of credit is realized. This allows 

for the possibility of excess supply or demand regimes in the 

model. In the former regime monetary effects are of a minor 

importance, while in the credit rationing regime monetary 

effects are overwhelmingly important. In the case of the 

devaluation simulation with passive domestic monetary 

policy, the credit market switches into an excess demand 

(credit rationing) regime in the third year after the devalua t i on, 

while in the control solution the excess supply (no credit 

l. Some implications for the long-run effects of devaluation 
can be inferred from Figures l-4. The dynarnic multipliers at 
the end of the simu1ation period suggest that the mode1 is 
approximately neutral with respect to price developments 
while the real variables oscillate, although the amplitude of 
the oscillations are dampened over tirne mainly because of changes 
in the credit market conditions and profitabi1ity. The simu1ation 
results together with rough estimations of the effects of 
stabi1ization measures possibly undertaken in connection with 
the devaluation do not contradict with the so-cal1ed deva1uation 
cyc1e hypothesis based on theoretical and empirica1 findings on 
Finnish devaluations carried out at interva1s of ten years 
(see Korkman, 1978). According to the hypothesis during the 
first years after deva1uation domestic demand increases, 
unemp1oyrnent falls and relative share of profits increases. 
This process is reversed in the latter part of the cycle until 
a new deva1uation is undertaken. 
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rationing) regime prevai1s unti1 the beginning oE 1974 

exerting a contractive effect on domestic demand. 1 

Because of this feature 6f "the mode1, the effects of po1icy 

simu1ations are somewhat sensitiv e to the timing of the 

simu1ations. A simi1ar dev a1uation simu1ation starting 

from the beginning of 1974 with credit rationing prevai1ing 

shows that the initia1 contractiv e effect of the tightening 

of the credit markets on domestic demand is stronger and 

faster than in the dev a1uation simu1ation in Figures 1-4. 

A1though based on different credit market assumptions, the 

resu1ts of the deva1uation simu1ation are in 1ine with the 

qua1itative conc1usions made with the simp1ified theoretica1 

mode1 of Section II. In particu1ar the credit market effects of 

deva1uation on domestic investment . demand are dominant and apart 

from an initia1 expansive effect aggregate domestic demand 

contracts for a 1arge part of the simu1ation period according 

to the econometric model. As policy simu1ations with the BOF 

mode1 depend crucia11y upon the prevai1ing credit market reg ime 

and upon switching between the two regimes it wou1d be desirab1e 

to deve1op a version of the mode1 based on heterogenous credi t 

markets, which wou1d permit smoother switching between the 

two regimes. Deva1uation simu1ations associated with various 

domestic monetary measures are a~so important as a means of 

determining the sensitiv ity of the mode1 with respect to 

these po1icies and in order to find optima1 po1icy measures. 

1. In F i gure 3 the credit rationing effect is measured as the 
difference between the simu1ated and contro1 values of the 
credit rationing variab1e. The contro1 so1ution is zero (no 
credit rationing) unti1 the first quarter of 1 ~ 74 and positiv e 
(credit rationing ) thereafter. The simu1ated so1ution is zero 
in the first nine quarters of the simu1ation period and positiv e 
therafter. During the period 1973-1975, it is greater than the 
contro1 so1ution and in 1976-1978 sma11er,imp1y ing tighter 
credit market conditions in 1973-1975 and easier conditions 
1ater on. 
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FIGURE 5. EFFECTS OF INTERNATIONAL 
INFLATION 

EXPORT PA!CES 
IMPOAT PAICES - - - - - - -
PA!CES OF INDUSTRIAL PAODUCTION - - - -
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FIGURE 6. EFFECTS OF INTERNATIONAL 
INFLATION 

GOP, VOL. 
INVESTMENT AND CONSUMPTION, VOL.- - - - - - -
EXPOATS. VOL. - - - -
IMPORTS. VOL. -- --

4~~~~--~--~-- 4 

2 

0 

73 7 4 75 76 77 78 -
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In Figures 5 and 6 the effects of internationa1 inf1ation on 

prices and demand are rough1y cornparab1e to those of foreign 

exchange po1icy. This fo11ows frorn the fact that exchange 

rates and foreign prices enter the rnode1 a1rnost symmetrica11y. 

However, because of 1ags, export prices react rnore s1ow1y than 

in the deva1uation sirnu1ation causing on1y rnodest export and 

dornestic demand expansion imrnediate1y after the price shock. 

Even with a considerab1e drop in the vo1urne of irnports, the 

current account deteriorates, dernonstrating the J-curve effect 

in the first ha1f of 1971. With foreign interest rates 

ternporari1y increased, capita1 irnports are depressed and the 

foreign exchange reserves of the centra1 bank are 1ower during 

the first two quarters as cornpared with the contro1 so1ution. 

Because of the assurnption of unchanged rnonetary po1icy, the 

credit market switches into a credit rationing regirne during 

1971-1972. In 1973 there is no credit rationing and dornestic 

dernand increases. 
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Thus differences in the effects of internationa1 inf1ation and 

deva1uation in the BOF mode1 stem main1y from different 1ag 

schemes in the foreign trade equations with respect to exchange 

rates and foreign prices and from the assumption about foreign 

interest rates. 

FIGURE 7. EFFECTS OF INCAEASE IN 
THE PRICES OF IMPORTED ENEAGY 

EXPORT PRICES 
IMPORT PRICES - - - - - - -
PRICES OF INDUSTRIAL PRODUCTION -- -- -- --

FIGURE 8. EFFECTS OF INCREASE IN 
THE PRICES OF IMPORTED ENERGY 

GDP, VOL. 
INVESTMENT AND CONSUMPTION. 
EXPORTS, VOL. 
IHPORTS, VOL. 

VOL.- - - - - - -

1.0~-,--~---r--~--~--~---~~ 
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Fina11y, the effects of a 10 per cent increase in the prices 

of imported energy are presented in Figures 7 and 8. The 

effects are inf1ationary and expansive. The current account 

effect is negative and the credit rationing effect margina11y 

positive throughout the simu1ation period. 1 

1. The effect on domestic demand in contractive on1y temporari1y 
main1y because a shock of on1y 10 per cent does not trigger any 
fundamenta1 change in the credit market conditions. Experiment 
with a corresponding 100 per cent shock showed a high1y contractive 
response with considerab1e tightening in the credit market. 
However, in this case a comp1icating factor is that with a 
sizeab1e increase in energy prices some increase in other 
internationa1 prices shou1d a1so be assumed. 
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IV. CONCLUSIONS 

In this paper the effects of devaluation and imported inflation 

are studied in the framework of a macroeconometric model specified 

for a small open economy with undeveloped financial markets. 

The policy effects and their channels are first analyzed with 

the aid of a simplified macroeconomic model containing credit 

rationing elements. According to the simulations 

the present version of the BOF model is fairly sensitive to the 

credit market conditions prevailing at the time the policies 

are implemented and to a possible change in credit market regime 

or tightness in the credit rationing regime. This has implications 

both for the timing of the policy measures and for the support ing 

monetary policy undertaken in order to dampen possible cyclica l 

movements in domestic demand. An additional complicating facto r 

is that the model is not linear with respect to the magnitude 

of the shock . 
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APPENDIX 

This appendix builds and analyses short-run effects and 

1onger-run imp1ications of exchange rate po1icy and imported 

inf1ation on domestic output, credit rationing, the current 

account and domestic inf1ation in a macromode1 outlined in 

Section II . 

The mode1 is as fo11ows: 

(A .1) 

(A. 2 ) 

(A. 3) 

(A. 4) 

(A . 5) 

(A. 6) 

1+P y = A 

l+PD 

1+PP + --A -

1+PD 

e(1+PMF 

1+PD 

E 
z 

Y,T,RL,RF,--" ' 
1+P 

r 1+PP \ 
X i 

"· i -e(1+PF) 

HF [ E, 
e(1+PMF) "1 

1+PP 

A 

(L 5 +GCB+B) _1 _ 

1+P 
+ 1+~P G 

1+PD 

1 

' y 1 
e (1+PMR) J 

1+PD 

L5 L(1+PD)Y,RL,RD, (D5 +GCB+B)_1 , GCB ~ 

BC = (1+PP)X-e(1+PMF)MF-e(1+PMR)MR-eRF_
1

(KFPd_
1

+KFG_
1

) 

A A A 

P = c 1 +c 2 (Y-Y)+c 3 [e(1+PMR)-i] +c 4 l_e(1+PMF)-1] +c 5 [ e(1+PF) - 1] 

Ll GCB = BC + !':. KFPd + !':. eKFG 

A eKFG + A B = ( 1+PP) (G T) + RF eKFG + RB B u u - - -1. - -1 - 1· -1 

The first four equations of the mode1 determine the short-run 

static f1ow equi1ibrium and the 1ast two equations the inter

mediate-run dynamic stock equi1ibrium. The distinctive feature 

of the mode1 as compared with IS-LM mode1s is that the conventiona1 

equi1ibrating endogenous interest rate mechanism of IS-LM 

models is rep1aced by credit rationing and its spi11-over 
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effects to other markets. 1 The crucial monetary policy instruments 

are the terms and east of the private banks' central bank credit. 

In the present model the equilibrium condition (A.l) defines the 

IS curve of the commodity market and equation (A.2) the LM curve 

of the loan market with respect to Y and Z. 

Before analyzing the model by comparative statics it is 

first necessary to see whether the static part of the model 

can be solv ed uniguely. The Jacobian (J ) of the static part of 

the model (A.l ) - (A .6 ) , where Fi = (A,i), i= 1, ... ,6, is 

(A. 7) 

Sufficient conditions for (A.7) to be positive follow from 

the assumptions about the signs of the partial derivatives 
1 l l 

of the model. In addition it is required that FY, Fz and F ~ 
p 

are all positive. The first is true if E1 < l, the secd nd i f 

MF
1 

< l and the third if the partial price effect on demand 

is negativ e. Thus a unique solution for the model exists locally 

with respect to the endogenous variables as a function of the 

exogenous variables and parameters. 

In studying the comparative statics properties of the model 

it is illuminating to treat the direct and indirect channels 

of causation separately. 2 In the case of exchange rate policy 

there are four direct channels, i.e. oY(e)/ oe, oZ(e) /o e, 
~ 

oBC(e)j oe and oP(e)/ oe, which are positive according 

to the assrunptions made above. In particular, oBC(e)/ oe = 
- F

3 
> 0 provided- the Marshall-Lerner condition is met.

3 
Thus, e 

for example, devaluation according to the model directly increases 

domestic demand and credit rationing, i.e. tightens the domestic 

credit market, improves the current account in terms of domestic 

currency and raises the domestic rate of inflation. 

l. Earlier attempts at specifying an IS-LM analogy for the 
Finnish economy have been made by Koskela (1979), Oksanen 
(1980 ) and Willman (1981). 

2. A similar approach is used in Turnovsky (1977). 

3. In fact, the Marshall-Lerner condition is possibly more 
stringent than necessary in the present model, because export 
prices in domestic currency rise according to equations (2:11) 
and (2.13 ) . However, net interest payments also increase Wlth 
unitary elasticity. 
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The total effect of devaluation can be obtained frorn equations 

! ay; ae \ f ll J21 J31 J41 /'d Y(e)/ 'd e 

( az(e) /O e 
1 

a z ;a e Jl2 J22 J32 J42 1 

! 
\ a ~c; a e ! Jl3 J2J J33 J 43 · 'd BC ( e) / 'd e 

i 
'd P / Zl e .J 14 J24 J34 J44 .. 'd P(e) /'d e 

where the indirect rnultiplier terrns J . . are cofactors of the 
lJ 

Jacobian rnatrix with signs 

Table A.l. Indirect effects of devaluation originating frorn 

Direct Direct 
dernand credit 
effect rationing 
effect effect 

y + 

z + + 

BC (-) + 
p + 

Direct 
current 
account 
effect 

0 

0 

+ 

0 

Direct 
dornestic 
price 
effect 

( +) 

(-) 

+ 

It can be seen frorn the first colurnn of Table A.l that, 

according to the rnodel, devaluation also increases dornestic 

dernand indirectly. Sirnilarly, it tightens credit rnarkets and 

accelerates inflation. However, the indirect dernand effect on 

current account is arnbiguous, but possibly negative provided 

that the partial price and dernand effects on credit rationing 

and the credit rationing effects on the current account are 

dorninated by the partial price and dernand effects on the 

current account, irnplying that the Marshall-Lerner condition 

is rnet. 
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The second column shows that a direct increase in credit 

rationing tends to reinforce itself indirectly, but reduce 

demand and inflation; the current account is improved 

indirectly. According to the third column the initial current 

account improvement is magnified indirectly. There are no 

other indirect effects because the variable BC in the model 

does not appear in equations (A.l), (A.2) and (A.4). 

The last column shows that domestic inflation reinforces itsel f 

indirectly. On the other hand, the indirect credit rationing 

effect is ambiguous but presumably positive. The indirect 

negative effect of inflation on the current account presuppose s 

similar conditions as in the case of the indirect demand effec t 

on the current account. 

The sign of the overall effect of devaluation on · the endogenou s 

variables of the model is ambiguous, with the exception of the 

positive credit rationing effect, because according to Table A. l 

the indirect effects, the sum of which gives the total effect, 

are different in sign and therefore offsetting. For example, 

of the four channels making up the overall effect of devaluation 

on the current account two are positive and two negative: the 

indirect current account and credit rationing effects are 

positive while the demand and price effects are assumed to be 

negative. If the negative effects are relatively small, then 

the short-run impact of devaluation on the current account is 

positive. The total effect of devaluation on domestic demand 

and prices is also ambiguous, but probably positive. For this 

to be so requires, in particular, that the credit market effec ts 

of devaluation on demand and prices are rather small. 

Using the above results, the effects of imported inflation 

in the form of an increase in the prices of intermediate 

imports and overall foreign inflation are briefly discussed. 

The direct effects of an increase in the prices of ~nterm~diate 

imports (e.g. energy) are positive, exept that oZ(PMR) /o PMR = 0 . 

The positive direct demand and current account responses 

presuppose that the absolute v alue of the price elasticity 

of intermediate imports is large enough to compensate for 
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the offsetting effects in final irnports and exports caused by 

rising dornestic prices. According to Table A.l, the total effec t 

is positive on inflation and possibly negative on the current 

account. Dernand and credit market affects are uncertain. 1 

As foreign prices and the exchange rate enter the rnodel alrnost 

syrnrnetrically, the effects of an increase in international 
A A A 

inflation (dPMR = dPMF = dPF) are alrnost identical to those 

of exchange rate policy. Because, in addition, e is in net 

interest payrnents in equation (A.3l, the total short-run 

effect of devaluation on the current account is weaker than 

the effect of a corresponding increase in international 

inflation. Thus, provided the Marshall-Lerner condition holds, 

international inflation has rnore favourable balance of payrnen.ts 

effects than devaluation. 

To sirnplify the dynarnic analysis of the rnodel, it is assurned 

that v_
1 

does not enter in equation (A.2). It is also assurned 

that B is an exogenous policy pararneter of the governrnent and t ha t 

6B = 0. Moreover, the exogenous foreign prices and exchange 

rate are set equal to one and the dynarnics of dornestic prices 

and wages are assurned to be stable with stationary values 

equal to one. 

The dynarnics of the rnodel are deterrnined by equations 

+ - + + 
(A. 8) Y- E c Y,Y_

1
,GCP,GCB_1 _ + MF(E) + MR(Y) = 0 

(A . 9) 6 GCB + MF(E) + MR(Y) - KFPd + (l +RF_ 1 ) KFP~l = 0 

l. The above price elasticity assurnption rnight be unrealistic 
as substitution of raw rnaterial irnports in dornestic production 
is difficult, at least in the short-run. Consequently, the 
absolute value of price elasticity could be srnall so that the 
direct dernand and current account effects rnay be negative. In 
this case the total effect on dernand and credit rnarkets is also 
negative, while that on the current account and inflation is 
arnbiguous, but presurnably negative on the forrner and positive 
on the latter. 
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obtained by inserting equation (A.2) into (A.l) and (A.6) 

into (A.5). Linearization of the system gives 

+ 
(A.lO) y + aY -1 + bGCB + cGCB -1 = K 

? + 
(A. 11) y + dY -1 + eGCB + fGCB = K' 

-1 

where K and K' are constants and the signs above the pararneters 

have been derived using previous results and assurnptions. 

' 
The stability conditions for (A.lO) and (A.ll) (see Gandolfo, 

1980) suggest that the system might be stable provided that 
s d > 0, i.e. the wealth effects of Y_1 via L_1 on E are dominated 

d by the credit rationing effects of Y_ 1 on KFP_ 1 . Thus the 

stability of (A.lO) and (A.ll), and hence local stability of 

(A.8) and (A.9), is not easily determined. However, assurning 

that the system is dynamically stable in the sense that all 

prices, wages and nominal variables grow at the rate determined 

by international inflation and all rea~ variables are constant, 

suggests that devaluation is transmitted in full to domestic 

prices in the long-run. Domestic inflation can be kept lower 

than international inflation only by continuous revaluation. 

The existence of a long-run dynamic equilibriurn characterised 

by constant inflation implies the conventional result of 

monetary analysis that the real equations of the model are 

homogenous of degree zero and mininal equations of degree 

one. A once-and-for-all devaluation or international inflation 

shock does not affect the stationary real variables of the model. 

So there are no current account effects except during a temporary 

adjustment period. 
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