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ABSTRACT: The paper addresses the classical question how to lead the economy from a re-
cession back to full employment in an open economy. In a recession caused by an adverse de-
mand shock, optimal policies crucially depend on whether the income multiplier related to a
policy is bigger than unity. This holds for investment, and so the optimal real interest rateis ex-
plicitly solved from the condition defined by Keynes (1936), i.e., it isthat rate at which the elas-
ticity of employment is zero. As to expansionary fiscal policies, however, the above multiplier
condition is not uniformly satisfied and some controversia policy conclusions emerge. Sec-
ondly, it is shown that the optimal monetary policy requires a tax on foreign capital outflows,
combined with inflationary finance. However, the optimal investment activity can aso be
reached by retaining international financial integration and channelling subsidies to investing
firms.
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TIIVISTELMA: Tama tutkimus kasittel ee klassista kysymysta, miten talouspolitiikalla voidaan
palata taystydllisyyteen avoimessa taloudessa. Osoitetaan, etté taantumassa, jonka on aiheutta-
nut kysyntashokki, optimaalinen politiikka riippuu ratkaisevasti siité, onko ao. politiikkaan liit-
tyva kerroinvaikutus suurempi kuin ykkonen. Taméa patee tutkimuksessa rakennetussa mallissa
investoinneille ja siksi optimaalinen korko voidaan ratkaista Keynesin (1936) méaérittelemasta
ehdosta, jonka mukaan optimaalinen korko on se, jolla vallitsee taystydllisyys. Tama reaalikor-
ko johdetaan tutkimuksessa. Sen sijaan ekspansiivisen finanssipolitiikan suhteen tama ker-
roinehto ei ole yleisesti voimassa, joten politiikkasuositukset ovat osittain tavanomaisesta poik-
keavia. Edelleen tutkimuksessa tutkitaan sité, miten optimaalinen korko voidaan saavuttaa kéy-
tannossa. Tama voi tapahtua joko asettamalla vero ulkomaisille pdgomaliikkeille ja harjoitta-
malla inflatorista rahapolitiikkaa tai toisena vaihtoehtona séilyttamalla kansainvalisten padoma:
liikkeiden vapaus, mutta kanavoimalla investointitukia yrityksille.

Asiasanat: Korko, taantuma, finanssi- ja rahapolitiikka, investoinnit



1. Introduction

In international economics a standard result is that the welfare maximising level of the
real interest rate for a small country is the foreign rate, i.e., there should be free capital
flows and no regulation of the domestic financial markets - analogously as in foreign
trade - which justifies the broad line of policy advocated by prominent international or-
ganisations to liberalise and integrate national financial markets world-wide and which
was, e.g., completed in the EMU processin Europe.

Keynes (1936, chapter 17) discussed, in the spirit of Wicksell, the concept of a neutral
interest rate. In contrast to his ‘ Treatise on Money’ he now considered that the neutral
rate is a function of employment and he rather defined that rate as the optimum rate of
interest at which the elasticity of employment is zero, i.e., thereisfull employment. In a
depression with deficient demand and unemployment the social marginal productivity
of the flow of new investment expenditure is higher than the private return, which
would on surface justify encouraging and even subsidising investment and restoring full
employment. However, it is not self-evident that this is a welfare improving solution, as
investment has to add more resources for consumption evaluated in an intertemporal
context than it absorbs them later on viaincreased foreign indebtedness.

In this sense a more basic approach to monetary policies under a depression should be
taken than is currently standard in the New-Keynesian anaysis of monetary policy-
making, where the usual loss function of policy-making includes deviations of output
from full employment level as one component, see e.g. the survey by Clarida et al.
(1999). The proper goal of stabilization should be derived as an integral part of consid-
eration of optimal policies. The important criterion for the case of activism in policiesto
hold is that the short-run Keynesian income multiplier related to a policy is greater than
unity. This is shown to be the case in our model with respect to an increase in invest-
ment outlays, and so the intertemporal welfare maximising optimal real rate under
short-run unemployment can really be solved explicitly from the definition given by
Keynes.

The aim of this paper is two-fold: first, we derive the optimal interest rate and optimal
fiscal policies in a recession, caused by deficient demand or an adverse productivity
shock. Secondly, we evaluate, by what means the optimal situation can be achieved in
practice. The above multiplier criterion is not, however, generaly satisfied by all kind
of government expenditure so that expansionary fiscal policies are not uniformly in
place, irrespective of the recession. Recently, fiscal policies and Keynesian multipliers
have been analysed under imperfect competition in the goods market and competitive
labour markets, see e.g. Heijdra and van der Ploeg (1996) and Hejdra and Lighart
(1997). These analyses shed new insight into the channels through which fiscal policies
operate, but they have been carried out in the context of a closed economy. In an open
economy, the case of imperfect competition is more complex, as it can take place both
in the home and export markets. Therefore we have chosen, in order to be able to pre-
sent the case of optimal policies under a depression in a clear-cut way, to retain the
standard small open economy case with perfect competition. However, our analysis of
the economy is much more articulated than in the bulk of the recent macroeconomic lit-
erature, as we explicitly consider the optimal behaviour of both firms in their invest-
ment demand and in the labour market in a recession, and the households in their in-



tertemporal consumption-saving behaviour. Thereby we try to contribute to the recent
research related to the revival of the interest shown towards the old issue of liquidity
trap, see, e.g., Krugman (1998), Buiter and Panigirtzoglou (1999), Svensson (2000) and
articlesin Journal of Money, Credit, and Banking, November 2000.

It was already suggested by Kouri (1983) that under a Keynesian unemployment with
wage-price rigidities, it may be a second best policy to divert the domestic financiad:|
market from the foreign and to set the domestic rate of interest lower than that abroad.
But he did not derive, what this social optimum is exactly, and whether and how it
could be implemented by macroeconomic policies, both issues tackled here. In an open
economy, the implementation of the optimal monetary policy is intimately linked to the
integration of the domestic economy with the world capital market as the separation of
the domestic real rate from the foreign necessarily requires government intervention in
our framework. In our model, the inflation rate is in effect the policy tool of the domes-
tic central bank. However, it turns out to be completely futile, asit cannot lower the real
interest rate. Therefore disintegration of the domestic financial market from the foreign
is the solution to optimal monetary policies, in line with policies obeyed during the
Keynesian era of macroeconomic policies. Under an adverse supply shock, in contrast,
it is optimal to maintain free international capital flows.

On the other hand, we show that the optimal situation in the economy can aso be
achieved through eliminating the tax on foreign investment, i.e., by maintaining free
capital mobility and without endangering price stability, but only imposing the derived
optimal subsidy on investment. So, the idea of subsidising investment expenditure also
emerges here asin Krugman (1998).

The structure of the paper is as follows. In Section 2 the basic intertemporal open econ-
omy model of consumption and investment is presented. Section 3 discusses the econ-
omy in adepression after the economy has been hit by arecessionary shock. The crucial
Keynesian income multipliers with respect to government expenditure and investment
policies are derived in Section 4. Section 5 solves the social optimum for the interest
rate and government fiscal policy in a depression. Section 6 considers, whether, or not,
and how the optimum policy can be implemented and Section 7 concludes briefly.

2. The model

We build the following two-period macroeconomic model, which is minimal and also
sufficient to be able to discuss welfare and to derive the optimal macroeconomic poli-
cies in a dynamic context. We explicitly separate the optimising behaviour by firms,
households and the government in a recession. The second period is as usua in the
Keynesian macroeconomic model “the Future” (see Leijonhufvud 1968). The depres-
sion and the choice of optimal policies take place in the first period. In the second pe-
riod thereis either full employment or, in any case, output then is determined by supply.

! As a separate issue, it is aso recognised that in a two-sector economy, the real rate of interest faced by
the domestic consumers may differ from the foreign as the relative price between the nontraded and
traded goods in their expenditure bundle may change in a different way in the home country than abroad,
see e.g. Dornbusch (1983).



There is one domestic production sector, the output of which is both exported and used
in al categories of domestic demand. There is also another good, which isimported, but
used only in consumption. The economy is a price taker and so the price ratio between
the domestic and foreign good is fixed in the world markets, and therefore omitted in
the following. Let Q; be real output, and C, I;, G, X;, and H; be consumption, invest-
ment, public expenditure, exports and imports in period i, respectively, in terms of do-
mestic output. The income accounting identity is,

(1) Q = C+li+G+Xi—H; .

We omit investment in the second period, because the flow of new investment will be
included in the capital stock only after a period. The national intertemporal budget con-
straint on foreign borrowing gives the net present value R of the resources available for
present and future private consumption,

(2 R=Cp+(1+*)'Co=(Q1 -1 - Gy) + (1+r*) H(Qz2— Gz + (1-8)*Ko +
(1-9)14) ,

where r* is the international real rate of interest, given to the small economy and being
positive, and & is the rate of depreciation of the capital stock and Ky the inherited capital
stock existing in the beginning of period one. The last item on the right hand side, the
remaining capital stock, is included in the budget constraint for consumption, as the
“world ends” after the second period. The export and import good are separated from
each other below.

Let Q = AiF(K;.1,Li), where F is the production function with constant returns to scale
and the normal (Inada) properties for production in period i, using K;.;, which is the
capital stock at the end of the previous period and L;, the current flow of labour input.
We assume that the total factor productivity A, is bigger than A; so that, with a given
same level of full employment in both periods, the optimal capital stock is larger in pe-
riod 2 (i.e., at the end of period 1) than in period 1 (i.e., at the end of period 0), so that
there are positive investments in period 1 in the benchmark full employment situation.

The flow of investment I, by the firmsin the first period is financed by borrowing from
the domestic banks at the nominal money rate of interest i, the equivalent real rate being
r. The government can also channel a subsidy to the investing firms of the magnitude
al;. The value V; of the firms capital investment, carried out in period 1, to their own-
ers, in units of domestic output, is equal to the flow of profit T, in period 2, adE]ed to the
value of thefirms' capital less debts remaining at the end of the second period,

) V2= (1-9)((1-9)Kotl1) — P1(1-3)11/P; + Tp, where

L= A2F((1—6)K0+|1,L2) = (Wz/Pz)Lz = iPl(l—a)|1/P2 and
Wi, is the nominal wage rate and P, the price level of the domestic production in period i.
In the first period, the firms decide on how much labour to demand, given the product

wage (W1/P;) and the inherited capital stock Ko, and how much to invest in new capital
to be available for production in period 2. In the second period, the firms only make the

2 In the second period the arbitrage immediately sets the real market price of the firms' capital in terms
of output to unity. Note that bank profits are equal to zero by definition.



employment decision. This is not the whole story in a Keynesian depression, but we
shall consider this modification in more details below in Section 3. Using the definition
of the real interest rate, 1+r = Py(1+i)/P,, the firms maximisation of profit T4 in the first
period and V; in the second, produces the familiar optimal conditions for their produc-
tion and investment optimum,

(49) A1F = W4/Py,
(4b) AFy = 1+ 8- a(l+r) and
(4C) Aol = W2/ P, .

These conditions can be solved recursively so that (4a) determines, with a given initial
capital stock Ko and the product wage, the notional labour demand by the firms and
thereby their profit maximising output Q;. In the benchmark case, we assume this to be
the level where there is full employment. Assuming that period 2 is supply determined,
and full employment prevails, then (4b) gives the optimal capital stock in period 2 with
this same level of employment and the consequent investment I in period 1. Finaly,
(4c) determines the real wage, given K;, consistent with full employment, i.e, there is
complete real wage flexibility in period 2, although not in period 1, see below. From
(4b), using (4a), we can derive the flow of new investment to be

(5) 1= max(O, |*), where |* = I(r, Ko, W]_/P]_), [1<0,I,>0and ;< 0. a

Constant returns to scale, perfect competition and free access to the goods market then
imply, using (4a) and (4b), that in equilibrium V, = 0 for an additional unit of invest-
ment 1.

There are N identical households in the economy. We assume that they all own an iden-
tical share of the firms equity. They are either employed, and they work full time, the
amount of time units h then being scaled to unity, or they are unemployed and work no
hours. The number of employed households in period i is L; and unemployed U; = N -
Li. As has been said above, the second period, the long run, is one of full employment,
and so U, = 0. Each household j supplies inelastically one unit of labour to the firms.
The household sector has the following instantaneous utility function in period i,

(6) Ui =U(C;, G) =U(C; +aG) ,U;>0,U1; <0.

a is the constant marginal rate of substitution between private and public consumption
in private welfare, and 0 < a < 1, analogousy as concluded to be the most relevant
range for this parameter by Heijdraand Lighart (1997). The private consumption C con-
sists of the bundle of domestically produced goods Q and imported goods H.

The consumption-saving decisions are made after the firms have made their employ-
ment decisions, i.e., the aggregate demand for labour L; is determined first. Each house-
hold faces the same probability 1-L;/N of being unemployed. If a household is unem-
ployed, it gets an unemployment benefit, which isin rea terms equal to b. There is a
constraint in the (unionised) labour market, in effect reducing the flexibility of real
wage adjustment. We assume that the benefit is fixed so high that the pre-recession

% If thereis no elasticity of substitution between capital and labour, then I3 = 0



product wage is effectively prevented from falling in a recession. This constraint has
relevance at |least in the European labour markets.

The aggregate real disposable income Y ; of the householdsin the first period is
(7) Y1=Q1+bUy—Ty,

where T; is the aggregate lump-sum taxes collected by the government in period i in real
terms. In the first peripd the households save (or dissave) S; = Y1 — C; of their current
incomein real terms.* These funds they invest into the interest bearing asset, i.e., depos-
its, supplied by the banks again at the money rate of interest i, the corresponding real
rate being r, and into an increase in their nominal money holdings M>—Mj. The invest-
ments into foreign securities, being initialy free, are in the recession either prohibited
by exchange regulations or effectively eliminated by a tax on capital outflows or by a
subsidy on capital inflows, see below Section 6.

The disposable real resources Y, of the households in the second period can be written,
see the Appendix for details,

(8) Y2= Q= Go+ (1-9)°Ko + (1-8)11 = (1+1*)[G1—Qu+Cy+4] .

The household sector intertemporal budget constraint is ssmply given by (8) as they
consume in the second period all their disposable resources, so that C, = Y, which
means that the aggregate household sector has the same intertemporal budget constraint
as the society as awhole, i.e., (2). (8) is based on the fact that the households are far-
sighted and see through the government budget constraint. Similarly as in Obstfeld and
Rogoff (1996, p. 537), the money stock is not at present in the intertemporal budget
constraint of the private sector. But neither is the domestic rea rate r present in (8),
even though initialy it is in the intertemporal budget constraint, see the Appendix.
However, this does not mean that an individual household is not affected by the current
domestic rea rate of interest r. If it raises its current consumption by dCy; (as aresult of
lower r), it knows that it has to bear arise in foreign borrowing by the government (the
deficit in the current account) of the amount (1+r*)dCsi/N in the second period, which is
negligible. So, the households internalise the effect of the domestic interest regulation
on the government finances, but OEly in avery small part as a factor influencing their
own consumption/saving decisions.

We further specify that the intertemporal consumer allocations are based on the follow-
ing usual type of specification of their welfare, denoted by VH,

1
1-o0

Y L1,
u?l +(1+0)1EU§ :

9) VH =VH(U,Uy) =

* I the households dissave, see below, their borrowing isin effect extended to them by the government at
the domestic real rater.

® One dternative is to impose a rationing of the credit market and create forced savings of the house-
holds, their access to the foreign capital market being simultaneously prohibited, as was the case in many
industrialised countries before the world-wide wave of financial deregulation in the 1980s, the goal previ-
oudly being to favour investment and contain at the same time foreign borrowing. We do not, however,
consider this arrangement in more details here.



where o is the intertempora elasticity of substitution of utility and 8 is the subjective
rate of time preference.

We can derive the aggregate consumption equation, noting that the equity market value
of the initial stock of wealth, i.e., the existing real stock of capital in the beginning of
period 1, is equal to (1-8)°Ko+(1-3)l4, as there are in the initial equilibrium no pure
profits related to the marginal capital investment. Now the optimisation by the consum-
ers gives as the outcome for aggregate consumption,

(10)
G, =¢|1+r)(Q -(1-a)G, +(1-9)*K, +(1- 9)I) +(Q -G, - 1,)| -DuG,,

(ie)l/a
_ _ 1+r _ o)1 _ 1+6 1,
WhefeO<Cl—cl(9,r)—1+M)M <1,D=(1+(@1+r*)B)*andB (1+r*) .
1+r 1+r

It is nowadays standard to write the IS-curve simply as an Euler equation of intertempo-
ral consumer optimisation. However, in solving the model and optimal policies we need
an eéolicit solution to the level of consumption related to the intertemporal optimiza-
tion.

The demand for the domestically produced and imported consumption goods is simply
derived in a second stage optimisation of the internal alocation of the consumption
bundle to be constant shares of total consumption, as the relative price between the do-
mestic and foreign good is fixed, see below,

(11) H; =hCy, whereO<h< 1.

Turn then to the portfolio balance. In the domestic financial market, the financial assets
are firm bonds, deposits and domestic credit, all being perfect substitutes for each other,
and bearing the real rate r. In addition, if and as we assume here, the households have
access to the similar storage technology as the firms, the savings by the consumers in
the real commodity yield the real return —o.

The alocation of the financial portfolio by the households into money and interest Bear
ing assets is determined by introducing the following demand for money equations,

(12) M® =kPQf(i), f’ <0 (and k >0)

In a small open economy without a nontraded goods sector, as simplified here, the
goods prices are in a standard way given from abroad in foreign currency and purchas-

® In the specific case where the intertemporal elasticity of substitution o equals unity, the price and in-
come effects of the real interest rate on saving just cancel out each other, and the volume of saving is not
affected by the real interest rate, see Blanchard and Fischer (1989) and Feldstein (1978). In thiscase ¢, =
(1+0)/(2+6).

" In the second period, we simply can stipul ate the quantity equation and omit the interest rate then as it
has no relevance then, see on asimilar procedure Aghion et a. (2000).



ing power parity (PPP) holds. If the nominal interest rate is fixed to be the same as
abroad, see Section 6 below, then (12) determines the domestic price level and PPP de-
termines then the exchange rate e;. Asin period 2 there is full employment (or anyway
output then is supply constrained), the monetary expansion producing M, determines
the price level in period 2 (through the equilibrium in the money market) and so also the
inflation rate (P./P;—1). Then PPP |leads to a corresponding depreciation in the exchange
rate e,. Note that an expansion of M, alone may not be enough to create inflation (and
inflationary expectations). This may be a crucial weakness of the policies concerned,
and we consider the possibility to overcome it below. The operation of the financid
market in order to achieve the optimal interest rate is discussed below in Section 6 in
more details.

If it were optimal to lower the domestic real interest rate r below the foreign r* and if
this could be achieved by some means, which are considered below in Section 6, we can
say that thereisin effect atax with theratet, equal to r*—r, on foreign capital outflows,
or asubsidy, with theratet, similarly equal to r*—r, on foreign capital inflows.

Turn then to the solution of the model. The model consists of three blocks on the real
side: domestically produced goods, the labour market and the imported goods, which is,
however, aresidua. The instantaneous, beginning-of-period financial market consists of
three segments. money, domestic long asset and foreign financia long asset. The two
last instruments are perfect substitutes for each other, and so the stock equilibrium in the
financia market is solely determined by the demand for money function (12). Foreign
currency is not held by domestic firms and households. The market for foreign ex-
change is a residual one in the manner explained below. We first consider the solution
of the model in the pre-depression situation in period 1, where we assume that there are
free capital flows, and so t = O, and flexible exchange rates. Assume without a loss of
generality that there is no foreign inflation, Pi* = P,*, and so i* = r*. The portfolio bal-
ance between the domestic and foreign financial assets is given by the open interest par-
ity for the nominal rates,

(13) @+i*) 2 =14,
e
The purchasing power parity produces the condition,

(14) eR =P.
By inserting thisinto (13), we get in the standard way the real interest rate parity, r = r*.
The firms' short-run demand for labour is given by (4a) to be a function of the inherited
capital stock and the real wage. The wage setting behaviour was assumed above to be
such that the real wage is initiadly, in the pre-recession situation flexible in the sense
that the economy is in full employment. The level of the supply of goods Q; is then
given by the production function. The flow of investment is given by (4b) and consump-
tion by (11), which requires a so the solution of output in period 2. As mentioned above,
we simply assume that then “in the long run”, in period 2, full employment prevails and
output is given by the capital stock K; = (1-8)Ko+l; and that level N of the labour input.
Given the exogenous government expenditure, net exports are the only remaining vari-
able to be determined in the real side. Asimports are given by (11), exports are then fi-
nally solved as aresidual from the balance constraint (1). Thisis the case under full em-



ployment. In the short run, under unemployment (see Section 3), the volume of exports
X in (1) is determined through foreign demand, which is kept fixed. Thisis not very re-
alistic, but is made here in order to keep the model as manageable. Namely, there can-
not be unemployment in the prototype of a small open economy, if there is an infinitely
elastic demand for the home goods by foreigners at the current price level. Note also
that the demand for investment goods is solely satisfied by domestic production.

The monetary side of the model operates simply so that, given the money supplies M1
and M, and the levels of production Q; and Q-, the equilibria (12) in the money and fi-
nancial markets and the conditions (14) solve for the domestic interest rate i, the price
levels P, and P, and the exchange rates e; and e,. Under full employment there is com-
plete neutrality with respect to monetary policy and also the fiscal policy. Monetary pol-
icy has only a one-to-one effect on inflation and depreciation of the exchange rate, noth-
ing else. And on the other hand, from a utilitarian welfare point of view, there is neither
any need to deviate from the real interest rate parity, r = r*, see below Section 5.

3. The economy in a depression

As a step towards considering optimal policies in a recession, let us first consider how
the firms behave in such a situation. Imagine that the economy concerned, for one rea-
son or another, slides into a depression in period 1. The reason for this recession can be
a supply (productivity) shock or a demand shock. Initially, in the pre-depression full
employment situation, the real rate of interest in the home economy (being equal to the
foreign, r = r*) is further equal to the rate of return F, = r* + & on the existing stock of
capital Ko (see (4b)). The shock is a temporary one occurring only in period 1. In the
case of a supply shock, denoted by s, we have

(15) Q, =Q° =(1-9)A,F(K,,N),where 0< s<1.

The production decision by the firms given by (4) is modified accordingly. The shock
does not lead to unemployment irrespective of the fall in the demand for labour if the
labour market were flexible enough. The first best policy would be to put the labour
market to adjust efficiently so that unemployment is eliminated in the first period. This
possibility is assumed to be excluded here due to an institutional constraint. Note that as
aresult of thefall in capital productivity in (15), the investment expenditure of the firms
will anyway go down, even though employment does not fall as the rate of return F; is
now lowered below r*. But under wage rigidity, the labour demand falls as well, and the
rate of return on capital falls even more as capital and labour are cooperative factors of
production. As the rate of return on capital Fx is now less than theinitial level r*, and as
the model does not include any adjustment costs related tOEIi nvestment, the firms cease
to make any new (gross) investment, 1; = 0 in the recession.

So, we note that a temporary supply shock has a permanent effect on economy through
capital accumulation, even though there is full employment. We consider optimal policy
under a supply shock in Section 5.

8 All the way we assume that the existing physical capital is internationally immobile and so there is a
nonnegative flow of investment in the economy considered.



In the case of an adverse demand shock we have initialy
(16) Q,=Q; = AF(K,,N)-gs,

where s > 0 is the demand shock and g is the Keynesian income multiplier (see Section
4) multiplying the fall in output to be either bigger or smaller than theinitial shock. This
is not the end of the story, as the smaller output will be produced with a smaller number
of workers. Let us now make a more detailed analysis of what happens in a demand re-
cession, see Figure 1.

Figurel. Thefirmsin adepression

L1

Ko K1 K

Initialy the firms are in point A with full employment. Due to the recession their de-
mand shifts down, and they would like to produce the smaller output in point D, given
theinitial cost of capital r* and the rigid real wage. However, they cannot get rid of the
inherited capital stock Ko, and as they have to bear the earlier capital cost, they shift to
produce the smaller output in point B, as it is optimal for them to shed labour and em-
ploy theinitia capital in full, if thisistechnicaly possible, i.e., if thereis ex post substi-
tutability between capital and labour.

As the labour they employ is smaller than in the initial equilibrium, also the marginal
productivity A1F; of capital is smaller than initialy, but, on the other hand, the marginal
productivity of labour exceedsin point B the current sticky real wage rate. However, the
profitability of the firms isin point B less than initialy or in point D (where the firms
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would be in the break-even situation), even though B is the best short-run situation for
them. On the other hand the firms are not, either, in point B willing to carry out any new
investment and substitute capital for labour, with a given level of output. This can be
seen by evaluating the change in their costs of production TC in point B with respect to
alarger capital stock, whichisdTC/dK =r* + & + W(dL/dK) = r*+d — (W1/F2)* (r+0) >
0, where L= F]_(KO,L]_).

So, the firms are not satisfied with their situation in point B, where they are making a
loss. This means that a Keynesian depression with an insufficient demand involves at
the same time a classical underpinning in the form of a squeeze on profits. The firms
are, however, in point B willing to expand their production, if there is an expansion in
the effective demand for it, as the higher level of output and labour demand reduces
their loss. Thisis a key feature behind expansionary policies in a Keynesian recession.
So, irrespective of the sticky real wage, an expansion in demand leads to a higher out-
put. The firms aso start to expand their investment, if the cost of capital r islower than
r1. Optimal policies to fight unemployment and depression will be derived in Section 5.

4, The Keynesian multipliers

In Keynesian macroeconomics the income multiplier isin a key position in the follow-
ing. In this model, the multiplier also depends on the intertemporal behaviour of the pri-
vate sector and is therefore not the same with respect to investment and public expendi-
ture in period 1. We consider the following five types of policies to alleviate unemploy-
ment in period 1: a temporary expansion in public expenditure, i.e., solely in Gy; a per-
manent expansion in public expenditure, i.e., in G; and G, alike; and a switch in public
expenditure, i.e., anincrease in Gy and a cut in G, so that the present value of total pub-
lic expenditure G;+(1+r*) ™G, remains unchanged; and fourthly, an increase in private
investment |1, achieved through lowering the interest rate r. As the fifth policy, the gov-
ernment can channel subsidies to investing firms, but retain r at the level of r*, i.a,, free
international mobility of capital.

So, consider first the fiscal multipliers in isolation, assuming that investment expendi-
tureisfixed. Note that al the following fiscal multipliers refer to debt financing, but are
the same as those related to financing with lump-sum taxes, because of the Ricardian
equivalence. We compare the multipliers to the threshold value of unity, shown to be a
key dividing line in Section 5 as to optimal policies. The first period income identity
(1), and taking into account (10) and (11), yields the result for the corresponding multi-
plier, denoted in general by the symbol g, in the case of atemporary expansion in G,

(1- h)aD

U(Gr, 0G2=0) = dQUAGL = 1= = 7))

<l ifa>0,

(17)
g(Gl, dGzZO) =1,ifa=0.

Similarly for a permanent expansion in government expenditure we get the expression,

dQ1 + dQ1 =1- (1_0')01(1_ h) 1+ r*)_l +Da

18) 9(G,,dG, = dG,)=
( )g( 1 1 2) dGl dG2 1_C1(1_h)

<lifa<1.
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If we take the standard benchmark closed economy case@=r* ando=1,h=0and a =
0, i.e., there are no imported goods and the intertemporal elasticity of substitution is
unity, then inserting c; from (10) into (18), we come to the special case where the mul-
tiplier in (18) is equal to zero, which means that fiscal policies are of no use in an effort
to expand current output. Consumers react with afull immediate offset to the increase in
public expenditure and the consequent reduction in their resources available for private
consumption, caused by a future rise in taxes. However, if a part of the consumed goods
are imported, as here, only a part of the cut in total consumption falls on the domesti-
cally produced goods, and therefore the multiplier in (18) is positive. But what is impor-
tant in the context of optimal intertemporal policy, see Section 5, (18) is unambiguously
less than unity, if a < 1, aswe assume here.

Consider then the switching of public expenditures. Now we get the multiplier,

1-a(c,(1-h)+D)
1-c,1-h)

(19) 9(G,,dG, +(1+ r*)‘ldGZ =0) =

Thisis clearly bigger than unity, if a = 0, and is then indeed identical with the classical
static Keynesian multiplier in the open economy context. In general, for small values of
a (19) is bigger than unity.

Consider then arise in investment. In order for this to be meaningful, we have to as-
sume that a lowering of the real interest rate from the level r* to r, can at least from
some level downward spur new flow investment. And this it will do, as we shall show
below. In this case, inserting the investment behaviour of the firms from (4b) into (1),
and leaving the investment subsidy aside, i.e. a= 0in (4b), we have

r-—r*
dQ, 1+c,(1-h) T

di, 1-c,(1-h)

(20) g(ly) =

This is unambiguously bigger than unity, as c; is positive and h is less than unity, which
means that there is a ssimultaneous increase in the demand for domestically produced
goods. The maximum of (20) is the same as the traditional Keynesian multiplier (i.e.,
(29) with a = 0), reached in the case.where r = r*.~ Its minimum value is unity at the
extreme absolute point wherer = -1.

A subsidy al; to investing firms is a transfer from the government to the owners of the
firms. In this senseits financing is similar to areduction in current taxes and an increase
in them in the second period. Therefore, they are not present in the intertemporal budget
constraint (8) of the households and do not cause an additional change in consumption
compared to that in the investment mulhiﬂlier (20). We are now ready to go over to de-
rive the optimal policiesin adepression.

° |tisrelevant to concentrate only to the case wherer < r*, see Section 5.

19 \We have omitted here the interaction between fiscal and monetary policies. If the expansion of the gov-
ernment expenditure is able to raise investment at the same time, the fiscal policy multipliersin (17)-(19)
have to be modified accordingly.

1 Note that in the imperfect competition model of a closed economy Heijdra and van der Ploeg (1996)
interestingly also reach the situation where the fiscal multiplier is uniformly bigger than unity, if and as
the elagticity of substitution between the various goods is bigger than unity.
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5. Optimal policiesin depression

Assume that the government is utilitarian, i.e., it has the same welfare function U =
U(C4,Gy, C,,G;) as the private consumers have in (5), but does not pay any attention to
the value of leisure in workers preferences. The optimal policies are those which simply
maximise the total intertemporal resources R available for the society as a whole, or
equivalently for the consumers, for consumption, weighting the private and socia con-
sumption by the private price ratio a. In the derivation, we take into account the multi-
pliers (17)—(20), respectively, which incorporate the constraints imposed by the private
sector behaviour on policies.

In general, the change in resources R for private consumption (2) is equal to

drR .,.dQ, d, dG,
21a) SR gy~ (Lo +(1- -
(21a) d0, = U0 LA TS A g o

),

where O; is one of the above five policy measures considered and go; the corresponding
multiplier derived above in Section 4. The total resources TR for the private welfare are
then,

dTR _ R, 9G, ), ,12dG,)
do, “do,  dQ do,

(21b)

Consider first fiscal policy, an expansion in the public expenditure (multipliers (17)-
(19)). As to the temporary expansion in public expenditure G, it is easy to see using
(17) that (21a and b) is zero, if a =0, i.e., current public expenditure is irrelevant as to
the welfare of the society. It expands current output with the same amount as it drives
down the resources available for consumption through increased foreign borrowing. If a
> 0, areduction of G; isin place, irrespective of the recession, as the multiplier is less
than unity and both (21a) and (21b) are negative.

A permanent expansion in government expenditure is definitely counterproductive, as
the multiplier in (18) is less than unity and so (21a) is negative. More resources are used
up than added. Note that this result essentially depends on the fact that the second pe-
riod is supply constrained, i.e., that G, does not have an effect on Q.. The policy con-
clusion is then that irrespective of the depression, permanent government expenditure
should be cut. However, there is a value for a, less than unity, such that (21b) is posi-
tive.

On the contrary, a switch in public expenditure, an expansion today and a restriction
tomorrow is a worthwhile policy in a Keynesian depression, as its short-run multiplier
(29) is bigger than unity if a = 0, and (21a) and (21b) are in general positive. The prac-
tical problem with this is, of course, the difficulty to credibly commit by the govern-
ment to thiskind of a policy mix, but this problem is a not considered any further here.

Turn then to consider encouraging current investment through a lower real interest rate.
Asthe multiplier (20) was derived to be bigger than unity, and the second term in brack-
etsin (214) isin firm equilibrium equal to (1+r)/(1+r*) = O, we come to the conclusion
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that the optimum rate of interest should be lowered as low as possible, even to its abso-
lute minimum r = -1, in order to expand investment in a Keynesian depression. How-
ever, this extreme solution is not required as the firm equilibrium stipulates that r > -,
see (4). And on the other hand, if r were lower than —9, the possibility to pursue riskless
arbitrage between the credit market and the goods market opens up, and therefore the
purchases of the domestic good by borrowed funds from the banks would immediately
rise enough to produce theinitial full employment level of output.

Before proceeding further in this direction, let us first note what the optimal policy un-
der a supply shock, i.e. the so-caled Classical unemployment would be. In this case
output Q; is determined by supply (see (15)) and demand expansion in any category has
no impact at all on it, and therefore al the multipliers goi in (17)—(20) are zero. Inserting
thisinto (21 a,b) produces the traditional outcome, referred to in the Introduction, that it
is optimal to have the same domestic red rate as is the foreign, i.e., r = r*. Similarly, to
increase welfare, cuts in public expenditure are at place, if a < 1. Only the switching
policy related to public expenditure produces a break-even situation, asis also plausible.

Return then back to solve the optimal rate of interest under a Keynesian depression. As
mentioned, it is indeed optimal from an intertemporal welfare maximisation point of
view in a Keynesian depression to expand investment as much as is needed to reach full
employment L1 = N. The optimal interest rate isreally, as defined by Keynes, the rate at
which the elasticity of employment is zero. Accordingly, the equation from which this
rate can be solved is the following for the flow of investment in period 1,

(22) QY =Q7 +[g,(I,)dl, =QP(K,, N),

where QP is the aggregate demand, Q° is the base (depression) level of output and Q° is
the aggregate supply, based on the inherited capital stock and the fixed initial supply of
labour. We assume that in the pre-depression situation r = r*.

If the rate of interest is lowered, there can aso be an additional autonomous effect com-
ing from the consumption to output. This depends on o, the intertemporal elasticity of
substitution, and may lead to a rise in ¢; in (11), or a reduction in it, depending on
whether o is higher or smaller than unity. However, in the benchmark case where o is
unity, dc,/dr = 0, and no additional effect will have to added to (22). Let us for smplic-
ity stick to this case in the following.

We next make a change of the variable in the integration in (22) from I, to r. As noted
above, in the depression the current rate of return on capital is less than the initia rate
r*. Therefore, for al real interest rates r between the values from r* to r; = F1(Ko,L1),
there is no flow of new investment. Taking into account of this, inserting (20) into (22),
and carrying out the integration, and by keeping as an approximation the differential
between | and r (i.e., I;) as a constant in the integration, we can solve the optimal real
interest rate r from the following second order equation,

¢,(d-h) Iy = AQ(A-c(A-h)

(23) (F=n)+ = o (5 | (r=r)

, Where




14

AQ: = Q° - QP . The solution to (23) is then the optimum rate of interest rqpy defined by

Keynes. We note that if there is no unemployment (AQ: = 0), the optimal interest rateis
the same as the foreign. We have F1(Ko,N) = r* and then in (23) we can consider only
the root producing this outcome. However, under unemployment the optimal rate is
lower than r* and rs.

In Figure 2 we have numerically solved the optimal rate as a function of the deepness of
the recession. The baseline case iﬁsﬂthat where the production function F is Cobb-
Douglas (‘r opt CD’ in the Figure)."=This assumption implies a very big reaction I, of
the investment demand with respect to lowering the rate of interest below r;. The opti-
mal domestic real interest rate remains throughout on the positive side and is in fact
very near ry, the current rate of return on capital in depression. Anyway, the optimal pol-
icy requires a separation of the domestic rate from that abroad. As an aternative, we
have arbitrarily fixed I, to a much smaller figure, to minus unity. In this case (‘r opt at’
in the Figure) the optimal real rate becomes very clearly negative as the depression be-
COMeS WOrse.

Figure 2. The optimal real rate of interest as a function of the percentage output
gap
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Turn then finally to consider a subsidy by the government to the investing firms, lower-
ing the effective cost of funds, even though the domestic real rate of interest will be re-
tained to be the same asforeign, i.e., a r*. Asto the optimal investment subsidy, we can
solve from the optimal investment condition (4b),

2" The drop in the current rate of production is exogenous. Then we first solve for the employment de-
manded by the firms in arecession, given the initial stock of capital (i.e., corresponding to point B in Fig.
1), and calculate r; = AF; in this point. Then I, is solved in this point from the marginal productivity con-
dition of capital, given this reduced amount of labour. Finally we solve the optimal rate roy from (23). In
the Figure r* = 4 per cent, ¢;=0.5, h=0.3 and Cobb Douglas form of F has the elasticity of capital being
0.4.
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L S £
(24) 8o =k

which is positive and normally less than unity. In the specia case when capital depreci-
ates instantaneously, 0 = 1, aqy approaches unity, if the optimal rate of interest also goes
down to its absolute minimum of minus unity.

Now in the Keynesian optimum the domestic real interest rate r is lower than the rate of
time preference 6. In a closed economy the growth of the capital stock requiresthat r >
0, as otherwise there would not be any positive savings. In the international economy
we must accordingly have the condition that r* > 6. However, in a single economy if
foreign funds are available, the national condition can be violated, and that what matters
Is the international constraint and that is not violated in the model here. On the other
hand, it may well be that the Keynesian optimal solution is dynamically inefficient, de-
fined in the normal way, e.g., that as r may be negative, there is too much capital in the
economy. This violation is due to the social external effect of investment, in excess of
the private return, on output and employment present in a Keynesian model of depres-
sion, which has no role in the basic models of growth theory.

6. | mplementation of the optimal policy

We now consider how to realise the optimal real interest rate. First, (12) gives the
money rate of interest i, which has to be positive. Assume that it isin the pre-depression
situation the same as the foreign rate i*. Asis clear from what has been said above, in
order to reach the optimal rate of interest, it is necessary to separate the domestic finan-
cial market from the foreign by a tax/subsidy scheme. Write now, instead of the open
interest parity in (13), between the after-tax foreign and domestic nominal interest rates,

(13b) L+i*—1) 2 =1+,
el

The assumption of PPP gives, as there is no foreign inflation, that P./P; = e)/e;. Insert-
ing thisinto (13b) and using the definition of the real interest rate produces the optimal
tax on foreign financial flows, t = r*— rqy. Assume that the money demand does not al-
low lowering of the real interest rate r to be achieved through lowering of the nominal
rate i, the liquidity trap case. In order to reach the optimal domestic real interest rate roy
lower than r*, there must then be domestic inflation, and accordingly, an expected de-
valuation, put into effect by a monetary expansion in the domestic economy. We see
from (13b) that, with afixed t, the expected devaluation would lead to a pari passy rise
in the domestic interest rate which would be futile from the point of view of the optimal
policy. This caveat is, however, circumvented by choosing the tax t on foreign capital
flows so that the optimal social real interest rate can be achieved with the initial money
rate of interest i*. Note that it may very well be the case that the optimal tax means not
only atax on the interest income, but includes also a component of the wealth tax on the
foreign assets. The problem is then, how to commit to the “irresponsible inflationary
financing” so that the private sector believes in this announcement, see Krugman
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(1998). The future money stock M, cannot be committed to by the central bank in pe-
riod 1, it can only expand the current money stock M;. Imposing the tax t on foreign
capital flowsin period 1 is, however, an indication to the private sector of the desire by
the government to push the real rate down from the level of r* and to do this by infla-
tionary policies.

A second solution would be to give a subsidy on the domestic financial savings, i.e., to
shift the tax parameter t from the left to the right hand side of equation (13b). This
would work in a similar way as described above and drives down the domestic real in-
terest rate. So, anyway, both a tax on foreign capital flows or a subsidy on domestic fi-
nancial savings, and inflation are necessary in order to reach the optimal solution.

There has recently been arapid spread of interest towards analysing the potential, or the
lack of it, of monetary policies under the condition of a zero lower bound for the nomi-
nal rate of interest see e.g. the papers in the specia issue of Journal of Money Credit
and Banking, November 2000, Svensson (2000), and also Oko (2001) in a more theo-
retical sense. The basic starting point of this renewal of interest is the persistent Japa
nese slump during the 1990s.

The most relevant of these papers from our point of view is Svensson (2000). In effect,
he proposes a “fool proof” jump start for an open economy in a depression. The pro-
posal consists of forcing a devaluation of the exchange rate through the pegging it to a
lower level than the initial one so that the economy will be pushed to arising target path
of the price level. Theinitial depreciation of the currency will then be followed by area
appreciation toward the equilibrium real exchange rate which is the same as the initia
one. This would result in a lowering of the real interest rate. The proposal, however,
raises a few doubts. In many cases, the real depreciation has proved to be long lasting so
that the key mption of the paper that the real exchange rate is stationary, may not be
well founded.!This implies that the private sector is not likely to be aware of the new
equilibrium exchange rate as the initial depreciation may not lead to expectations of an
immediate turn around to areal appreciation, but to expectations of further depreciation.
This would have the effect that the expected real interest rate is not lowered in the man-
ner as is suggested by Svensson. There is another problem with the proposed process,
namely that he suggests a floating rule after the initial depreciation so that the nominal
exchange rate is depreciated by the differential between the domestic and foreign infla-
tion rates. This would, however, prevent the key real appreciation, as the exchange rate
would be stay unchanged in real terms under such a peg and would not alow a reduc-
tion in the domestic real rate of interest.

The analysis of our paper is, however, in acrucial sense too limited to be able to discuss
the policy problem in the most relevant terms. We have here assumed purchasing power
parity to prevail throughout, and therefore there is no room for a real depreciation or
appreciation. But in contrast to this, we have tried to explicitly derive the optimum
monetary and fiscal policies, which is not done by e.g. Svensson.

3 Note as a separate issue that from the point of view of the labour market, this inflationary process
makes the real wage adjustment alot easier to reach full employment in period 2.

" As evidenced by the recent crises of Mexico in 1995, Russiain 1998, and in Europe Finland and Swe-
denin 1991-92.
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7. Conclusions

In this paper we have explicitly derived the socially optimum rate of interest, fiscal pol-
icy and consequent integration with, or isolation of the national financial market from
the foreign, under various assumptions on the typology of unemployment, using an in-
tertemporal model of an open economy. The optimal policies are to some extent in
sharp conflict with each other in the Keynesian and Classical case of unemployment,
which is by no means a surprise. The outcome of the Keynesian situation also crucially
depends on, whether the short run income multiplier with respect to the policy measure
is bigger or less than unity. The results on the optimal use of fiscal policies are quite in-
teresting. Expansionary policies are not uniformly recommended.

It should be added that in practice the optimal interest rate depends on the expected du-
ration of the depression; if thisis short, the Keynesian policy with respect to the domes-
tic interest rate approaches the Classical. We showed that Keynesian policies either lead
to an effective isolation of the domestic economy from the foreign, or anyway to a sub-
sidisation of the investment expenditure of the private sector.

The consequent inflation resulting from the process of driving down the real interest
rate can be avoided by the policy of integrating the domestic market completely with
the foreign, in combination with subsidising only domestic investment in the manner
shown above. In practice, the policies in an open economy are also often severely con-
strained by the limited availability of foreign finance to run alarger deficit in the current
account. This important complication has been overlooked in the present analysis.

Thereislikely to be an important negative spillover from the policies derived above of a
microeconomic sort, not included as an element in a macro model like the one consid-
ered here. It has been forcefully argued by Davidson (1997) that the so called Tobin tax
on foreign exchange transactions can have a large impact stemming international trade
by raising the costs of hedging operations. Here taxing of foreign trade transactions is
not involved, but it may be quite difficult to limit the tax only to capital transactions,
and in any case hedging of trade flows and their covering operations by banks concern
capital transactions as well. But this should not in principle be something surprising as it
Is quite common when Keynesian policies are considered. There is also an inefficiency
caused by intentional financial repression, prevailing as along-run neoclassical situation
in many devel oping countries, see Giovannini and de Melo (1993).

Under a common currency in the EU, the above policy conclusions in a Keynesian de-
pression are obviously hard to be realised. There can be a national tax on interest earn-
ings on savings, but there is no domestic monetary policy, therefore the optimal policy
outlined above is not feasible. It remains to give a subsidy on capital investment, and it
seems to be possible to implement it at least under certain conditions — and is done cur-
rently in Europe - even though it could also be interpreted as a subsidy to domestic pro-
duction and as such not to be in accordance with the free Internal Market. It is true that
macroeconomic policies in the European Union, as elsewhere, have got more of the
classical tone, emphasising the flexibility in the labour market under supply shocks, and
under these conditions also the results in this paper on optimal policies are clear-cut fa-
vouring the present tone in policies.
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Appendix. Derivation of theintertemporal budget constraint of the private sector

The flow of real factor income Y; of the households can be written in the second pe-
riod,

(Al) YZF =T + (Wz/Pz)Lz + IP]_[Sg_ - (MZ_M]_)/P]_]/PZ .

In addition to the flow of income, also the stock of wedlth, net, V;*, of the private sec-

tor existing at the end of period 2 is available for consumption then. This net wealth can
be written with some manipulation as follows,

(A2) VIR=(1-3)?Ko+ (1-3)l1 — Py(KoHl1)/Ps + Pi[Sy = (Ma=M1)/P1]/P; +
Pl(Ko+|)/P2+ Mz/Pz ,

where the first three terms are the equity of the firms existing at the end of period 2 after
paying the flow of profits as dividends in period 2 to their owners (see (7b)), the fourth
term is the stock of government bonds, the next term is the assets owned by the banks at
the end of period 2 to be handed over to their owners, i.e., households, and the last term
Is the claim created by the money stock on the government. Now the households’ dis-
posable real resourcesin period 2 can be written,

(A3) Yo= Y2F + VZPR -Ts.

The banks have as their liabilities the savings of the households and as their assets the
loans extended to the firms for investment. The surplus S;—(M>—M1)/P,—I; the banks
invest in government bonds at the domestic money rate of interest i. The foreign assets
are omitted for similar reasons as presented above in connection with the households.
The rest of the budget deficit the government finances by issuing money, i.e., by bor-
rowing from the central bank, and by borrowing from abroad at the given foreign nomi-
nal rate of interest i*, the corresponding real rate of interest being r*.=In the first pe-
riod government borrowing is equal to the government expenditure G;, used to purchase
goods produced by the firms, and the unemployment benefits, less the taxes T; then.
The government budget constraint in the second period gives rise to the following taxa-
tion in terms of output,

(A4) T2= G+ iP[S1— I1= (M2=My)/P1]/P; + i* (Po/e)[Gy + bU1 — Ty
= (S~ 11)](e/Py) + Do/P;,

where D, is the net government liabilities at the period 2, i.e.,

(A5) D2 =Py[S; = (M2-My)/P{]/P; + (P/ey)[G1 + bU; - T
= (S1— 11)](e/P2) + Mo/P5 .

% 10 be more exact, in the government budget constraint the real financing cost of foreign borrowing is
(1+i*)(P/ey)/(Pley) = (1+i*) P / P, = 1+r*, where i* is the foreign nominal rate of interest, ¢ is the

exchange rate, price of a unit of foreign currency in terms of home currency, and P* the foreign price
level.
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The last item on the right hand side is due to the fact that the money stock is aclaim on
the government by the private sector. (A4) and (A5) form at the same time the intertem-
poral budget constraint of the government. Inserting (A5) into (A4) and further into

(A3), the disposable real resources Y, of the households in the second period can be
written in the form (8) above.
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