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1 Introduction

The Euro crisis of early 2010 was settled by the monetary policies of the European Central Bank, such
as Long Term Refinancing Operations and Outright Monetary Transactions. However, the problem of a
depression in the whole euro area and a gap between core countries and periphery countries persists in
the post- Euro crisis era. It is important to adopt expansionary fiscal and monetary policies to solve the
problem, but it is difficult to adopt an expansionary fiscal policy because periphery countries are required
to obey fiscal discipline and implement austerity policies. Therefore, it is important to construct fiscal
union with a system of fiscal transfers in the euro area.

In this situation, the European Commission proposed the concept of a Capital Markets Union in
February 2015 in order to enlarge the European capital market, which is smaller than the market in the
US. In other words, the European commission intends to increase private capital mobility in the euro
area. However, it should be noted that increasing global capital mobility was one of the factors that
contributed to the collapse of the Bretton Woods system. Furthermore, a private investment from core
countries to periphery countries lead to a boom, like the housing bubble in that led to the global financial
crisis and the Euro crisis. In this context, it is possible that a Capital Markets Union triggers more
problems down the road. Therefore, it is important to consider an impact of a Capital Markets Union
along with a fiscal union in the post-Euro crisis era for economic stability.

In this paper, we investigate the effect of a fiscal union in the Euro area related to Capital Markets
Union in the post-Euro crisis era in a Keynesian two-country model with a monetary union and imperfect
capital mobility. The Mundell-Fleming model developed by Mundell (1963) and Fleming (1962) is very
useful for analyzing the international economy. The textbook Mundell-Fleming model is premised on the
condition of a small country and perfect capital mobility. However, perfect capital mobility is unrealistic
assumption for the world in general, and in the euro area. On this point, we analyze a fiscal union related
to Capital Markets Union in the post-Euro crisis era using a Keynesian two-country model. Kawai
(1994) explains the effect of monetary policy and fiscal policy with flexible and fixed exchange rates in
a Keynesian two-country model; however, capital mobility is not included in that model. Asada (1997)

describes an economy with both fixed and flexible exchange rates using a Keynesian model with small



country and imperfect capital mobility. Asada (2016) analyzes an economy with a flexible exchange rate
using a Keynesian model with large country and imperfect capital mobility with a three-dimensional
system of nonlinear differential equations. Asada (2004) explains an economy with a fixed exchange rate
using a Keynesian two-country model by a five-dimensional system of nonlinear differential equations.
Asada, Chiarella, Flaschel, and Franke (2003) describe the international economy using a Keynes-Metzler-
Goodwin dynamic model with a multi-dimensional system of nonlinear differential equations. Although
there are many studies with two-country models as described above, few studies focus on the economy of
the current euro area and the economy in a fiscal union using a two-country model. The main objective of
this paper is an analysis of the effect of a fiscal union in the euro area related to a Capital Markets Union
using a Keynesian two-country model with a monetary union and imperfect capital mobility consisting
of a three-dimensional system of nonlinear differential equations based on Asada (2016). Based on this
analysis, we suggest the adoption of a counter cyclical fiscal policy and the construction of a fiscal union
in order to create a successful Capital Markets Union.

This paper is organized as follows. In Section 2, we formalize the model that consists of a three-
dimensional system of nonlinear differential equations. In Section 3, we analyze the nature of the equilib-
rium solution of the model formulated in Section 2. In Section 4, we investigate conditions for the local
stability of the equilibrium point. In Section 5, we formalize a model in the case of implementation of a
fsical union. In Section 6, we analyze the nature of the equilibrium solution of the model formulated in
Section 5. In Section 7, we consider the effect of monetary policy and fiscal policy in the case of a fiscal

union using a comparative statics analysis. In Section 8, we conclude this paper.

2 Formulation of the Model: Current Euro Area Model

In this paper, we shall consider the economy in the euro area using a Keynesian two-country model with
a monetary union and imperfect capital mobility. To analyze a monetary union like the euro area, we
represent the exchange rate as follows.

where F is the exchange rate and E° is the expected exchange rate of the near future. We can assume

that the exchange rate and the expected exchange rate is one since a single currency is used in a monetary



union.
Under this assumption about the exchange rate, our model consists of the following system of dynamic
equations in the short term.

(1) Behavioral equations

Y, =ou[Ci+ I+ Gi + Ji = V] 3 a; > 0, (2)
Ci=ci(Yi—T;)+Coi; 0<¢; <1,Cp >0, (3)
T =7Y; =T ; 0< 7 <1,Ty; >0, (4)
) dl;
I, =1, ,L,I;Z: 74<0, 5
()i Ty = G )
Gi=Goi+7(Y; = Y;); v >0, (6)
M; OL; ) 0L;
— = L;(Yi, ) ; Ly = 5 )
. (Y, ) 8Yi>0 8ri<0 (7)
o0J oJq
J = Ji(Y1,Y2) J¢1=8—Y1<07J;2:8—Y2>07 (8)
Q1= p{r1 —ra}; >0, 9)
(2) Definitional equations
Ay =J1+ Q1 (10)
p1J1+p2J2 =0, (11)
p1Q1 +p2Q2 =0, (12)
P1A1 +p2As =0, (13)
My = pi Ay, (14)
M = M, + M, (15)

where the subscript ¢ (i = 1,2) is the index number of a country, and the definitions of other symbols
are as follows. Y; is real national income, C; is real private consumption expenditure, I; is real private
investment expenditure, G; is real government expenditure, Y; is the target real national income (this

is not necessarily natural output), 7; is real income tax, Tp; is the negative income tax(basic income),



M; is nominal money supply, p; is price level, r; is nominal rate of interest, J; is real net export, @Q; is
real capital account balance, A; is real total balance of payments. The dot above the symbols represent
derivatives with respect to time.

Eq. (2) is the disequilibrium quantity adjustment process in the goods market. The parameter «;
represents adjustment speed of goods market. Eq. (3) is the Keynesian consumption function indicating
behavior of the consumer. Eq. (4) is the standard tax function. Eq. (5) is the standard Keynesian
investment function. Eq. (6) is the government expenditure function. The parameter ; represent the
degree of counter cyclical fiscal policy. The larger is -;, the larger is the counter cyclical government
expenditure. Eq. (7) is the LM equation that represents the equilibrium condition in the monetary
market. Eq. (8) is the real net export function of country 1. Eq. (9) is the real capital account balance
function of country 1 in the model with imperfect capital mobility. The parameter § indicates the
degree of mobility of international capital flows. The larger is 3, the higher is the degree of mobility of
international capital flows. The model of perfect capital mobility is a special case in which § is infinite,
and the following equation is always established in a case of the fixed exchange rate system: r; = ra.
Eq. (10) is the definitional equation of the real total balance of payments of country 1. Egs. (11), (12),
and (13) imply that net export surplus, capital account balance surplus, and total balance of payments
surplus of a country must be accompanied by the same amounts of the current account deficit, capital
account balance deficit, and total balance of payments deficit of another country, respectively. Eq. (14)
means that nominal money supply increases (decreases) according to the total balance of payment surplus
(deficit) of country 1. Eq. (15) indicates that a total nominal money supply of two countries are fixed
by the ECB.

Furthermore, we assume a fixed price economy.

pr=p2=1 (16)

In this paper, to simplify the analysis, we focus on a fixed price economy in the short run. This assumption
eliminates price fluctuations. Therefore, we do not deal with the issues of inflation and deflation.
Fixing real government expenditure Gg;, marginal tax rate 7;, and total nominal money supply of two

countries M as policy parameters, the system of Eqs. (2)-(16) determines the dynamics of Y;, C;, G,



Ti, Liy riy Jiy Qiy Aiy M, and p;(i = 1,2).
Then, we can transform this system into a more compact system. We obtain the following LM equation

by solving Eq. (7) with respect to r;.

i 87'1' Lﬁfl i 87’1' 1
Ti:Tz'(Yi,Mi);TYi:8Yi:—E>OaTMi:TM:LT<O~ (17)

T4

Given policy parameters M, G;, and 7; (i = 1,2), we can obtain the following three-dimensional
system of nonlinear differential equations by substituting Eqs. (3), (4), (5), (6), (8), (11), (15), (16), and

(17) into Eq. (2), and Egs. (8), (9), (10), (15), (16), and (17) into Eq. (14).

Vi = ar{ei(l — 71)V1 + Cor + e1To1 + Go1 + (Y1 = Y1) + Li(r (Y1, My)) + J1 (Y1, Y2) — Y1}

= Fi(V1,Ya, Misn), (18)
Yy = aaf{ca(l — 72)Ya + Cog + caTog + Goz + 72 (Yo — Ya) + In(ra(Ya, M — My)) — Ji (Y1, Ys) — Ya}

= Fy(Y1,Ya, My; a), (19)

My = Ji(Y1,Y2) + B{r1(Y1, My) — ra(Yo, M — My)} = F5(Yq,Ya, My; B). (20)

3 Nature of the Equilibrium Solution: Current Euro Area Model

The equilibrium solution (Y7*, Y5, M) of the system Eqgs. (18)—(20) is determined by the following system

of equations.

c1(l = 1)Y1 + Cor + e1Tor + Gor + (Y1 — Y1) + Li(r (Y1, Mh)) + Ji(Y1, Ya) = Y1 =0, (21)
c2(1 — 72)Ya + Coz + 2Tz + Goz + 72(Ya — Y2) + In(r2(Yo, M — My)) — Jy(Y1,Y2) = Y2 =0,  (22)

Jl(YhYQ)—Fﬂ{Tl(Yl,Ml)—TQ(YQ,M—Ml)}ZO. (23)

Under the assumption that g is sufficiently large, we obtain the following equations by solving Eq.

(23) with respect to Mj.



My = My(Y1,Y2, M) ; My, = E7 —(Jy1 + Bry1)/Bryn + 7"12\7171\41) >0, (24)
1 (=) (+) (=) (=)
. oM,
My, = v, —(Jyg — Bria) /B(rip + ra_a) <0,
2 (+) (+) (=) (=)
- oM,
My = =3/ (Phay + 73 pn) > 0

S e
Then, we have the following equations by substituting Eq. (24) into Egs. (21) and (22).

Ui(Y1,Y2) =c1(1 = 11)Y1 + Co1 + e1To1 + Goy + (Y1 — Y1) + i (ri (Y1, My (Y1, Ya, M)))
+ J1(Y1,Y2) = Y1
=0, (25)
Us(Y1,Y2) =co(1 — 72)Ya + Coz + 2Tz + Goz + 72(Ya — Ya) + In(ra(Ya, M — My (Y1, Y2, M)))

- Ji("1,Y2) - Y2

Totally differentiating Eq. (25) and (26), we have the following relationships.

dYs

| ==l alom)y I = Sy /s >0, (27)
Hu,=o0 12 —(J:)—’ =HE G (+)

dY: U:

7 =i = /el )} IR, + Sy 4] <0, (28)
Luz=0 2 (=) ‘—(:)—’ =HE

where Uyy = 0U, /01 = —{1—c1(1—71)} + IYri + I3 — 71, Ure = 0U1 /OYs = Jiy, Usy = OU, /Y =
JZ,, Uy = U3 /0Ys = —{1 — ca(1 — )} + 13473, + Jy — 72. Using Eq. (27) and (28), we can
obtain equilibrium national incomes (Y;*,Y5") from the point on the plane (Y7,Y2) at the intersection of
Ui(Y1,Y3) = 0 with Us(Y7,Y2) = 0, given the fiscal policy parameters (Go1, 71, 71, Goz2, T2, and v2), and

monetary policy parameter (M). Further, substituting (¥7*,Y5") into Eq. (23), we have the equilibrium

money supply of country 1 (M7).



4 Local Stability Analysis: Current Euro Area Model

In this section, we shall assume that there exists a unique equilibrium solution (¥7*,Y5", M7) > (0,0,0)
and analyze the local stability of this equilibrium solution. We can write the Jacobian matrix of the

system of Eqs. (18)—(20) that are evaluated at the equilibrium point as follows.

. Fig Fig a1G11 a1Gi2 onGis
J=| Fo Foy Foz | = | @G a2Gay a2Gaz |- (29)
Fy F3p F33 F31(B) Fs(B) Fs3(B)

where

Gi1 = — {]. — 61(1 — T1)}+IT117’%/1 + J)l/l -7 <0, Gip = J)1/2 > 0, G13 = 17}1’1"]1\41 >0,

— () (=) (+) (=) (=)
(+)
Go1 = —Jy; >0, Gag = — {1 = co(1 = 1)} + 155759 — Jyg — 72 <0, Gaz = =I5y <O,
(=) T (=) (+) (+) =) (-

F31(B) = Jyq + Bryy, Fsa(B) = Jyy — Brig, Fs3(B8) = B(rip + riy_an) <O
(=) (+) (+) (+) (=) (-)

We can express the characteristic equation of this system as

FO) =M= J| =X +a1)® +ag) +a3 =0, (30)
where
a1 = —traceJ = 70&1((;1)1 — a2€2)2 — Fgg(ﬁ) = al(ﬂ) >0, (31)
- - (=)
Gui Gz G G13 G Gas
as = (10 + a1 + a2
Ga1 G2 F31(B) Fs3(8) F3(B) Fs3(8)

= a102(G11G22 — G12G21) + a1(G11F33(8) — Gi3F31(8)) + aa(GaaF33(8) — GasFs2(5))
(=) (=) (+) () =) (=) +) (@ =) (=) =) @

= ax(B), (32)



as = —detJ

a1Gi1 a1Gr2 a1Gis

- a2Ga1  aaGaa  apGas

F51(B) F3a(B) Fs3(B)

= aqaa[—G11G22F33(8) + G11F32(8)Gas — G12G23F31(8) + G12G21F33(8) — G13F32(8)Ga1
(=) =) (=) = =) (+) (=) (™ +) () (5 + @ )

+ G13G22F31(5)]
5@
= az(B), (33)
araz — az = ay(B)az(B) — az(B) = B>+ CB+ D ; (34)

B = —F33(8){a1(G11F33(8) — Gi3F31(B)) + aa(GaaF33(8) — GasFs2(5))}-
(-) =) (=) +) @ =) (=) (=) ™

All of the roots of the characteristic equation (30) have negative real parts if and if only the following

Routh-Hurwitz conditions are satisfied?).

a1 >0, as >0, ag >0, ajas —az > 0. (35)

Then, the equilibrium point of the system (18)—(20) is locally stable.
Proposition 1.

(i) Suppose that the parameter 3 is fixed at any level. Then, the equilibrium point of the system (18)—(20)

is locally stable if the parameter ; and -5 is sufficiently large.

(ii) Suppose that the parameter v; and 7, is fixed at any level. Then, the equilibrium point of the system

(18)—(20) is locally unstable if the parameter § is sufficiently large.

Proof.

(i) Suppose that the parameter f is fixed at any level. We can express Eq. (32) as follows.

as = ay1y2 + by1 + eye + d. (36)

1) Gandolfo(2009) pp.229-240.



Then, a is positive because ajas > 0 holds. Thus, we have ay > 0, if the parameter v; and 7 is
sufficiently large. For the same reason, we can obtain ag > 0, ajas — ag > 0, if the parameter v; and s
is sufficiently large. Therefore, the equilibrium point of the system (18)—(20) is locally stable because the
Routh-Hurwitz conditions are satisfied.

(ii) Suppose that the parameter v; and 7, is fixed at any level. If the parameter S is sufficiently large,

we have F3q(8) > 0, F32(8) < 0. ag is written as follow.

az2(B) = c1az(G11Gaz2 — G12Ga21) + a1(G11 — Gi3F51(58)) + aa(Gaz — GazFi2(5)) (37)
(=) (=) (+) (+) (=) +) ) (=) (=) (=)

Then, we have as < 0 if the parameter 3 is sufficiently large. Thus, the equilibrium point of the system

(18)—(20) is locally unstable because the Routh-Hurwitz conditions are not satisfied. O

Proposition 1 indicates an increase in capital mobility in a monetary union lead to instability. Asada
(1997) describes economically the effect of the parameter 8 on an economic stability using a Keynesian
model with small country. In a similar way, Proposition 1 can be interpreted economically as follows.

First, suppose that the parameter 3 is sufficiently large. If real national income of country 1 Y falls
below the equilibrium point by an exogenous shock, a decrease in Y7 leads to a decrease in nominal rate
of interest r; and leads to a small r; relative to ro. An increase in capital transfer to country 2 from
country 1 brings about a deficit of capital account balance ()7 and a decrease in money supply M;. If
the parameter 3 is large, this ‘capital account effect’ is relatively strong compared with the counteracting
‘current account effect’. However, a decrease in M; leads to a rapid increase in r;. An increase in rq
restrains real private investment expenditure I;. Then, a decrease in an investment in country 1 leads to
a further decrease in Y;. On the other hand, a decrease in r; brings about an increase in Y;. However,
the former effect on Y7 is larger than the latter if the parameter S is sufficiently large. Thus, a large 3 is
a destabilizing factor in monetary union.

Second, suppose that the parameter S is sufficiently small. If Y7 falls below the equilibrium point by
an exogenous shock, a decrease in Y7 leads to a decrease in 1. A decrease in 1 brings about an increase
in Y7. On the other hand, a decrease in Y; leads to an increase in real net export J; through a decrease

in import. An increase in J; brings about an increase in M;. If the parameter 3 is small, this ‘current

10



account effect’ is relatively strong compared with the counteracting ‘capital account effect’. Then, an
increase in M lead to an increase in I; and Y7 through a decrease in r; if the parameter 8 is sufficiently
small. Thus, a small [ is a stabilizing factor in monetary union.

It is important to note that these mechanisms work under fixed exchange rate system. In case of the
flexible exchange rate system, a large 3 may have the stabilizing effect 2).

It is necessary to make the parameter ~; large if policymakers intend to increase capital mobility in
the area, while maintaining stability. This result is contrary to that in Ingram (1973), which stresses the
increase of the degree of financial integration as a condition of creating an optimum currency area.

An integration of currencies presuppose a liberalization of capital mobility in the area. However,
free capital mobility for private market participants destabilizes economy in a monetary union in the
absence of the support provided by government expenditure. Capital is not as mobile in the euro area as
compared to the US, because there are barriers of history, culture, and regulation in the euro area. To
improve these problems, the European Commission proposed the creation of a Capital Markets Union in

February 2015. The European Commission intends to construct a Capital Markets Union according the

following principles 2).
1. it should maximize the benefits of capital markets for the economy, job creation, and growth;

2. it should create a single market for capital for all 28 Member States by removing barriers to cross-

border investment within the EU and fostering stronger connections with global capital markets;

3. it should be built on firm foundations of financial stability, with a single rulebook for financial

services which is effectively and consistently enforced;
4. it should ensure an effective level of consumer and investor protection; and
5. it should help to attract investment from all over the world and increase EU competitiveness.

However, a Capital Markets Union will lead to an increase in the parameter 3. The parameter ~; is
small in the euro area because each country in the euro area tends to adopt fiscal austerity policies.

In this state, creating a Capital Markets Union is likely to increase instability in the euro area. Thus,

2)See Asada (1997) and Asada (2016).
3)European Commission (2015) p.5.
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if the European Commission creates a Capital Markets Union, each country in the euro area must not
adopt fiscal austerity policies but adopt counter-cyclical expansionary fiscal policy. However, it is difficult
to adopt expansionary fiscal policy in each country independently, because periphery countries such as
Greece are required to obey fiscal discipline. To solve this problem, it is important to create a fiscal

union.

5 Formulation of the Model: Fiscal Union Model

In this section, we analyze the stability of the equilibrium point in the case of the creation of a fiscal
union. The fiscal union should have a mechanism that triggers fiscal transfers from countries experiencing
expansions to countries experiencing depressions. Kenen (1969) propose fiscal transfers for a condition
of optimum currency area. Furthermore, De Grauwe (2016) present two points about the effect of the

4). First, the fiscal union creates an insurance mechanism triggering income transfers from

fiscal union
countries experiencing good times to the countries hit by bad luck. In doing so, it reduces the pain in the
countries hit by negative shock. Second, a fiscal union allows consolidation of a significant part of the
debts of national government, thereby, protecting its members from liquidity crises and forced defaults.

In this paper, to focus on fiscal transfers as an insurance mechanism in a fiscal union, we add Equations

about the fiscal transfer mechanism to Eq. (6) and formulate the system as follows.

Gi=Go+711 (Y1 —Y1)+pu(Y1 —Y1); 91 >0; u>0, (38)

Go=Goz+72(Y2—Y2) —n(Y1 = Y1) 5 72> 0; >0, (39)

where the parameter p is the degree of the fiscal transfer. We assume a lopsided fiscal transfer to periphery
countries from the core countries. In other words, these equations indicate that country 2 (core country)
increases government expenditure to make transfers to country 1 (periphery country) in the event of
a depression country 1 experiencing depression (Y; > Y1), while country 1 does not make transfers to
country 2 in the event of depression in country 2.

By adopting an approach similar to the one adopted for developing the expression for (18)—(20), we

Y De Grauwe (2016) p.17.

12



formulate the systems as follows.

Vi = ar{c1(1 = 7)Y + Co1 + e1Tor + Gor + 11 (Y1 = Y1) 4 u(Y1 = Y1) + L (11 (Y3, My))
+ J1(Y1,Y2) = Y1}
= F1 (Y1, Yo, My;a1), (40)
Yo = as{ca(l — 72)Ya + Coz + e2Toz + Goz + 72(Ya — Ya) — u(Yo — Vo) + Io(ra(Ya, M — My))
= J1(Y1,Y2) — Ya}
= Fy(Y1, Yo, My; as), (41)

My = Ji(Y1,Y2) + B{ri(Y1, My) — ro(Ya, M — M;)} = F3(Y1, Y2, My; ). (42)

We investigate a nature of the equilibrium solution (Y7*, Y5, M{) that satisfies Yi =Y, = M; =0.
The equilibrium solution of Egs. (40)-(42) is determined as a solution of the following simultaneous

equations.

c1(1=7)Y1 4+ Co1 4+ e1Ton + Gor + 1 (Ve — Y1) + u(Yr = Y1) + L1 (r1 (Y1, My))
+ J1(Y1,Y2) = Y1 =0, (43)
ca(1 = 19)Ys + Coz + ¢2Toz2 + Goz + 12(Ya — Ya) — u(Yr — Y1) + Io(ra (Yo, M — My))
—Ji(Y1,Y2) = Y2 =0, (44)

J1(Y1,Y2) + B{ri (Y1, My) — ra(Ya, M — My)} = 0. (45)

However, we leave out developing the equilibrium solution, because we can obtain the equilibrium solution
in the case of a fiscal union using an approach similar to that used to obtain the equilibrium solution

(Y7, Y5, M) in Section 3.

6 Local Stability Analysis: Fiscal Union Model

In this section, we shall assume that there exists a unique equilibrium solution (Y7, Y5, M7) > (0,0,0)

in the case of a fiscal union and analyze the local stability of this equilibrium solution. We can write the

13



Jacobian matrix of the system of Eqgs.(40)—(42) that are evaluated at the equilibrium point as follows.

Hyy Hip His a K oK o Kas
J=| Hy Hyp Hy |~ Ko Koy Koz | (46)
H3y H3zp Hsz Hs3i(B) Hs2(B) Hss(B)
where
Kin=—{l—ci(l—m)}+Iri  + T4 =1 —p <0, Kig=J{y >0, Ki3 =147, >0,
—_——

= &) (+) (=) (=)
(+)

Ko = n— J}lxl >0, Koy = — {1 — 02(1 — TQ)} +I£27"§2/2 — J11/2 — 72 <0, Koz = —1327"12\*4_1\/[1 <0,
(=) R e CORC D BN € (=)

+) =)

H31(B) = Jyy + Bryy, Haa(B) = Jyg — Brig, Has(B) = B(riy + 13 a) < 0.
(=) (+) (+) (+) (=) (=)

We can express the characteristic equation of this system as

FO) = M = J| =X+ b1 A% + by) + b3 = 0, (47)
where
by = —tracedJ = —Otll((l)l — 042[((2)2 — Hgg(ﬂ) = bl(ﬂ) > 0, (48)
- - (=)
K Ko K K3 Koo Ko
b2 = 12 “+ aq + a2
Ko Koo Hs(8) Hssz(B) Hso(8) Hss(B)

= a1 (K11 Koy — K12 Ko1) + oy (K11 H3s(8) — K13H31(B)) + aa(K2aH33(8) — KazHza())
(=) =) (+) (+) =) ) + =) ) = ™

b3 = —detJ
a1 Ky a1 K12 Othl?,

=7 Ko Ky anKog

H3,(B) Hsz(B) Hsz(B)

14



= aag[— K11 Koo H33(8) + K11 Hs2(8) Koz — K12Ko3Hs1(8) + K12K21 Hs3(8) — K13H32(8) Ko
=) =) = = @ =) +) = @ ) () (=) + @

+ Ki3K20H31(5)]
+) =) (@

= b3(B), (50)
bibs — by = b1(B)b2(8) — b3(8) = BB> + CB+ D ;

B = —Hs3(f8)[on (K11 Hs3(8) — K13H31(8)) + aa (Koo Hss(8) — Koz Hs2(B))). (51)
(=) =) (—) +) (™ =) (—) =) (™

All of the roots of the characteristic equation (47) have negative real parts if and if only the following

Routh-Hurwitz conditions are satisfied.

by > 0, by > 0, by > 0, biby — b3 > 0. (52)

Then, the equilibrium point of the system (40)-(42) is locally stable.
Proposition 2.

(i) Suppose that the parameter 3 is fixed at any level. Then, the equilibrium point of the system (40)-(42)

is locally stable if the parameters v; and s or u are sufficiently large.

(ii) Suppose that the parameter 71, 72, and p are fixed at any level. Then, the equilibrium point of the

system (40)-(42) is locally unstable if the parameter § is sufficiently large.

Proof.
(i) Suppose that the parameter 3 is fixed at any level. If the parameter p is constant, we can express Eq.

(49) as follows.

b = ay1y2 + by1 + cye + d. (53)

Then, «a is positive because ajas > 0 holds. If the parameter v; and 7» is constant, by is a quadratic
function with respect to u. The coefficient of the quadratic term is positive. Thus, we have by > 0, if
the parameter p is sufficiently large. To summarize, we have be > 0, if the parameters v; and v or p

are sufficiently large. For the same reason, we can obtain bg > 0, by1bs — b3 > 0, if the parameters v; and
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2 or p are sufficiently large. Therefore, the equilibrium point of the system (40)—(42) is locally stable

because the Routh-Hurwitz conditions are satisfied.

(ii) Suppose that the parameters 1, 2, and p are fixed at any level. If the parameter J is sufficiently

large, we have H31(3) > 0, H32(8) < 0. by is written as follows.

ba(B) = cnaa (K11 Koo — K12Ko1) + o (K11 — K13H31(8)) + ao (Koo — Koz Hso(8)). (54)
(=) (=) (+) (+) (=) (+)  (+) (=) =) (=)

Then, we have by < 0 if the parameter 3 is sufficiently large. Thus, the equilibrium point of the system

(40)—(42) is locally unstable because the Routh-Hurwitz conditions are not satisfied. O

Proposition 2 indicates that it is necessary to adopt a counter-cyclical fiscal policy and a fiscal transfer
mechanism in a fiscal union, like in a Capital Markets Union, as is indicated in Proposition 1. However,
the parameter ~; is small, because the countries in the euro area tend to adopt austerity fiscal policies.

Furthermore, the stability effect of the parameter p does not exist due to the absence of a fiscal union.

7 Comparative Statics Analysis of Fiscal and Monetary Policy: Fiscal Union

Model

In this section, we shall consider the effect of monetary policy and fiscal policy while maintaining economic

stability by creating a fiscal union.

7.1 Comparative Statics Analysis of Monetary Policy

In Egs. (43)—(45), we investigate the impact of the endogenous variables Y7, Y5 and M on the equilibrium
value if the total monetary supply of both countries M changes by the amount dM. Totally differentiating

Eqgs. (43)—(45), we have the following equations.

0
Si1 Sz Si3 dY;
—I%r% L dM
So1 Saz Sas dYs | = (52)”/{:?“ , (55)
531 532 533 dM1 _BT]QEI—MldM
L (=) J

16



where

Sn=—{l—a(l=m)}+Lyryy + Jy1 =7 = <0, S1g = Jyp >0, S13 = L1734 >0,
T = =) (+) (=) =)

521 = U — .]11/1 > O7 522 = — {1 — 02(1 — TQ)} +IE27“12/2 — J11/2 — 72 < 0, 523 = —[327“12\*471\41 < 0,
) T S ) =) ()

S31(8) = Jyy + Bryy <0, Ss2(8) = Jyy — Briy >0, Ss3(8) = B(ry, + 7’12\71_1\/11) <0.
(=) (+) (+) +) (=) (-)

Expressing a coefficient matrix of the left hand side of Eq. (55) as S, we have the following detS.

detS = 511522533 — 511532523 + 512523531 — 512521533 + 513532521 — 513522531 (56)
HEEHE GO E HEE HEHE HEHE (B

Now, let us make the following assumption.
Assumption 1. Si; and Sss are so sufficiently large that we have detS < 0.

The inequality indicated in Assumption 1 is satisfied if the absolute value of S1; and Ss9 is relatively
larger than the absolute value of the other terms. In this assumption, we investigate the change of an
endogenous variable in (55) using a Cramer’s rule.

0 Sz Si3
+) ()

le 1\ % 1 12 7"2* S S
1 (yly = 1o 22 023
ant ~ V)" = qegg | T3 23

—Bri;_ Sza S
N O BES:

s P Gt~ S Ao Gty e O
Su 0 Si3
) (+)
B P B

1 {=Br% a1 (S13821 — S11823) — Ifora, a1 (S11533 — S13551)} > 0, (58)

- detS Ore® oo NSO ®d
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S11 Si2 0
(=)

e R VR S N R e
— = =) = 22 22 LTy
ar - Mu)' = s BB T Mo
S31 Sz —Bri_
SRS Mo
1
= detS{—BT?\Z,Ml(SuSzQ — 812821) = I2or3; 31 (S12531 — S11532)} > 0. (59)

-y E HE =) (o) HE o =)
Then, we can establish the following proposition.

Proposition 3. If the parameters -; or p are sufficiently large so that the absolute values of S1; and
S99 as a stabilizing factors of the system are larger than the absolute values of the other terms, we have

the following relationships.

dYi dYs dMy
a0 a7 o

> 0. (60)

Proposition 3 implies that the monetary policy of a supranational central bank like the ECB can
have an impact for an economy in the area if a some additional assumptions are satisfied in the two-
country model with a monetary union and imperfect capital mobility. Therefore, a quantitative easing

implemented by the ECB has a positive impact for the euro are economy .

7.2 Comparative Statics Analysis of Fiscal Policy

We develop a comparative statics analysis of fiscal policy under Assumption 1. In Eqgs. (43)—(45), we
investigate the impact of the endogenous variables Y7, Y5 and M; on the equilibrium value if the fiscal
policy parameters 7; and Go; change by the amount dr; and dGy;, respectively. Totally differentiating

Eqgs. (43)—(45) in the case of ¢ = 1, we have the following equations.

S S S
(E% (i? (i? le ClyldTl — dG()l
So1 Saz Sa3 dYs, | = 0 . (61)
+H = =
S31 S32 Ss3 dM, 0
L &) B )

5)For the details of expansionary monetary policies of the ECB, refer to Nakao (2016).
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First, we consider the case when dr; = 0 and dGg; # 0. We investigate the change of endogenous

variables in (55) using a Cramer’s rule.

-1 Sz Si3
+) ()
v, o, .1
dGor ~ Vo) = g5 | O o2 O
0 Sz Sss
+) (=)
L (S S, S22533) > (62)
= JotS 32 33 (25(&;’
S -1 Si3
(=) (+)
dYs , .1
dGo1 ( GOl) detS (f% (,2:))’
S31 0 Ss3
(=) (=)
L (S S S23531) > (63)
detS 21 33 (2:;(3%
S Sz -1
(=)
dM, ) 1
f=—_! S S. 0
dG01 ( GOl) detS (f% (E?
S31 Sz 0
=)+
—— (522531 — S32521) < 0. (64)

T detS G B D

Then, we can establish the following proposition as we have similar relationships when i = 2.

Proposition 4. If the parameters ~; or p are sufficiently large so that the absolute values of S1; and
S99 as stabilizing factors of the system are larger than the absolute value of the other terms, we have the

following relationships.

dY; dYs dM;

>0, >0, <0, 65
dGo, dGo1 dGor (65)
dY; dYs dM;

>0, > 0, > 0. 66
dGoo dGoz dGo2 (66)

Proposition 4 implies that government expenditure does not only have a positive impact for national

income in such countries, but also has a positive impact on other countries. Therefore, an increase in
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government expenditure in periphery countries can increase national income in core countries. Then,
Proposition 4 also implies that a decrease in monetary demand due to increased interest rate is larger
than an increase of monetary demand by an increased government expenditure in country 1.

Second, we consider the case when dr; # 0 and dG; = 0. We investigate the change in endogenous

variables in (55) using a Cramer’s rule.

Yy Sz Si3
(+) ()
vy . 1
o L T I G B
0  S3 Ss3
H+) (=)
Clyl
= —— (522533 — S32523) < 0, (67)
detS™ (S =) )
Si1 aYr Siz
(=) (+)
dYs ., 1
— = Y *
o T I R
Sz 0 Ss3
(=) (=)
c1Y;
= (89353 — S51533) <0, (68)

detS 5y (S B )

Si1 Sz et
=) )

M, ) 1
= \/i * =
dn (M) detS %)1 %? 0

S31 S3 0
(=) )

Clyl
~aas Oy T Il 20 o)

Then, we can establish the following proposition as we have similar relationships when i = 2.

Proposition 5. If the parameters «; or p are sufficiently large so that the absolute values of S1; and
S92 as a stabilizing factors of the system are larger than the absolute values of the other terms, we have

the following relationships.

ﬁ dYs dMy
ClT1 dT1 dT1
ﬁ dYs dMy

<0, —2 <0,
dTg dTQ

>0,

p < 0. (70)
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Proposition 5 implies that an increased tax leads to a decrease in national income not only of the
periphery countries, but also of the core countries. An increased tax rate in core countries also leads to a
decrease in national income in periphery countries. Then, Proposition 5 also implies that an increase in
monetary demand due to a decrease in interest rate is larger than an increase in monetary demand due

to increased taxes in periphery countries.

7.3 Comparative Static Analysis of Fiscal and Monetary Policy

We develop a comparative statics analysis of fiscal and monetary policies under Assumption 1. In Egs.
(43)—(45), we investigate the impact of an endogenous variables Y7, Yo and M; on equilibrium value if
the total monetary supply of both countries M and the fiscal policy parameters 7; and Go; change by the

amount dM, dr;, and dGo; respectively.

dYr =(Y )" dM + (Yo )*dGor + (Y1) *dr, (71)
dYy =(Y§) dM + (Yio,) dGor + (Y3) dm, (72)
dMy =(My;)*dM + (M{g)*dGor + (M) dr1. (73)

In this paper, we consider the following two cases.
(1) dM = dGo1 > 0, dr; = 0.
We assume that a supranational central bank purchases national bonds that are issued to finance

government expenditure in country 1.

Y1 =[(Y3)" + (Ygo1)"1dM > 0, (74)
+) +H W

dYs =[(Y)" + (Yéo1)"]dM > 0, (75)
+) +H W

dMy =[(My;)" + (Mgo,)" dM . (76)

+) -

An increase in government expenditure with an issue of national bonds financed by a supranational
central bank leads to an increase the national income of both country 1 and country 2 that is larger

than the increase in income created by an increase of money supply without an increase in government
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expenditure. Thus, an increase in government expenditure with the issue of national bonds of a periphery
country financed by a supranational central bank leads to an increase in national income not only of the
periphery country, but also of the core country. Then, the money supply of country 1 is smaller than the

money supply not accompanied an increase in government expenditure.

(11) dM > 0, dGp1 =0, dmp, > 0.

We assume that country 1 adopts an expansionary monetary policy and increases taxation.

dyy =(Y5)* dM +(Y})* dr, (77)
+) (+) (=) ()

dYy =(Y§)" dM +(Y73)* dr, (78)
H e @

dMy =(My,)* dM +(M},)* dry > 0. (79)

S T G A G S I )

A policy mix of a monetary expansion by a supranational central bank and an increased taxation in
country 1 increase national income in both country 1 and country 2 by an amount smaller than that
created by a monetary expansion not accompanied by an increased tax rate. Then, the money supply of
country 1 is larger than the monetary easing not accompanied an increased tax. Therefore, a policy mix
of a monetary easing and an increased tax actually implemented by the ECB and the periphery country
has a smaller impact than that of a monetary expansion on national income of the periphery county and

the core country.

8 Conclusion

In this paper, we analyzed the effect of fiscal transfers as an insurance mechanism in a fiscal union, and
the relation to a Capital Markets Union, using a Keynesian two-country model with monetary union and
imperfect capital mobility. The European Commission wants to increase the size of the capital market in
order to realize the benefits of a Capital Markets Union. However, the results from this paper indicate
that an increase in capital mobility between countries in a Capital Markets Union can be a destabilizing
force and have negative consequences for the economy of euro area. Therefore, it is important for countries

in euro area to adopt counter-cyclical fiscal policies and create a fiscal union to mitigate the instability.
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However, it is difficult for periphery countries to adopt expansionary fiscal policies, because periphery
countries are required to obey fiscal discipline. Thus, the balance between private capital mobility and
support by fiscal policy collapses. As pointed out in the theory of the optimum currency area, fiscal
transfers allow for shock adjustment between countries. To enlarge size of capital market, it is necessary
to construct a fiscal transfer system as an insurance mechanism by creating a fiscal union.

Furthermore, we stress that a monetary easing by a supranational central bank in a fiscal union
increases the national income not only of the periphery countries but also of the core countries. In other
words, a quantitative easing implemented by the ECB even in a fiscal union will have a positive impact
on the economies of the euro area. In addition, we argue that an increase in government expenditure
with an issue of national bonds financed by the supranational central bank enhances the positive effect
on national income. Conversely, austerity fiscal policies in periphery countries decrease national income
not only of periphery countries but also of core countries.

One of the limitations of this paper is that we eliminate price fluctuation. Actually, the ECB targets
an increase in inflation rate and expected inflation rate by implementing an expansionary monetary
policy. Therefore, a model that includes inflation rate and expected inflation rate should be constructed.
This study contribute to the literature on economic stability in a fiscal union in that it defined a clear

relationship between a fiscal union and a Capital Markets Union.
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