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ABSTRACT

This paper discusses the impact of unemployment compensation on the employment and wages of
regular and non-regular labor in a dual-labor market. The model in this paper assumes an effective
demand constraint and an imperfectly competitive market. The results obtained are as follows.
An increase in unemployment compensation increases the wages of regular labor to maintain its
productivity. However, this temporarily decreases the employment of regular labor, so that the
productivity and wages of non-regular labor decrease. The result is an increase in the relative wage rate
of regular labor and the relative amount of non-regular labor employed. This result is independent of
any economic regime. In terms of the impact on employment volume, the existence of two regimes,
one wage-driven and one profit-driven, is confirmed. However, the effect on employment is weaker if
unemployment compensation is financed by taxing profits.
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INTRODUCTION

In recent years, the issue of poverty and inequality has received a lot of attention worldwide. Thus,
there is a need for specific policies to address the problem. On this issue, non-mainstream
macroeconomists who emphasize demand factors have discussed the effectiveness of
incorporating social wages (e.g., unemployment compensation) into their models. Bowles and
Boyer (1992) used such a model to explain the expansion of welfare policies in countries of the
1960s and the related setbacks since the 1970s. The upward pressure on wages was not so great
during the low-employment period of the 1950s, and the wage increases resulting from the
expansion of state welfare policies in the 1960s were able to increase effective demand and
achieve the prosperity known as “golden capitalism” However, the ensuing expansion of
employment created upward pressure on wages, which, in turn, created profit compression. This
led to the emergence of neoliberal policies from the 1970s onwards. Although the cited study is
30-years old, one of the major differences between then and today is the informalization of labor
and the development of globalization. Bowles (2012) argued that under increasing globalization,
traditional egalitarian policies {e.g., expanding unemployment compensation) were ineffective
because they resulted in capital flight.

There has been a vast amount of theoretical analysis on dual labor markets, which can be
divided into two main categories. One, like Saint-Paul {1997), a leading study in the field,
incorporates the hiring behavior of firms and the labor supply behavior of workers, but does not
make explicit the goods market. The other is a post-Keynesian study that makes goods markets
explicit while ignoring the hiring behavior of firms and the labor supply behavior of workers, as is
typical of Sonoda and Sasaki {2017). In this context, Nakatani (2013) is a very rare study in that it
constructs a dual labor market model that takes into account the employment behavior of firms,
the labor supply behavior of workers, and the goods market together. Nakatani (2013) discussed
the impact of a minimum-wage increase on employment using a dual-labor-market model
consisting of regular and non-regular labor that accounted for effective demand constraints.

A summary of the paper of Nakatani (2013) is as follows. First, the efficiency wage hypothesis,
in which wages and labor productivity are positively related to regular labor, is plausible, and
profit maximization is performed by firms facing imperfect competition on the basis of a
constant elastic-of-substitution {CES)-type production function. Next, households supply regular
and non-regular labor to maximize the utility that depends on consumption and leisure. Some
researchers believe that unemployment exists in the non-regular labor market, because
non-regular employment is determined by the demand for labor by firms. However, the wages of
non-regular labor are determined by the goods market. Such a model uses simulations to analyze
changes in employment, because the wages of non-regular labor, as determined by the goods
market, are gradually raised from the equilibrium level. It is assumed that the wages of

non-regular labor are bound by the minimum-wage system. Note that a change in the wages of
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non-regular labor would create an imbalance in the goods market, but the model is such that
independent demand other than that of consumption would change and absorb the imbalance.

Based on this model, it can be shown that an increase in the minimum wage will reduce
employment of non-regular labor. However, it may also increase the employment of regular labor.
The numerical example of minimum-wage increasing the employment of regular labor is
obtained when the price elasticity of demand is low. This result can be attributed to the effect of
substitution from non-regular and regular labor, because it is easier to pass-on the wage increase
as higher prices.

Currently, an analysis that considers both regular and non-regular labor is essential to
understanding egalitarian policies. This paper makes some modifications to Nakatani’s (2013}
model, suggesting that the traditional egalitarian policy of expanding unemployment
compensation identifies the impact on wages and employment in the dual-labor market.

The model of Nakatani {2013) analyzes firm behavior under imperfectly competitive markets,
but it does not explicitly aggregate individual firms. Thus, we use Adachi (2000} as a reference for
aggregation. Additionally, Nakatani {2013) shows that the retained wages for regular work
consists of the expected wage if one gets a regular job elsewhere and the expected wage if one
does not get a regular job. This paper articulates the wage income of non-regular labor as
expected wages in the absence of a regular job.

This paper makes these changes to the model of Nakatani (2013). However, to avoid
complications, the production function is a Cobb-Douglas-type first-order approach. Under
these assumptions, we discuss the impact of changes in unemployment compensation on
employment and wages. First, the structure of the model is explained in Section 2, followed by a

comparative statistical analysis in Section 3. Finally, a conclusion is provided in Section 4.

1. MODEL STRUCTURE

Suppose that enterprise i employs two types of workers (regular and non-regular) to produce
goods. If the production function is a Cobb-Douglas type, it can be expressed as
y; = A(Biny)%n3; %, O<a<l, (1)
where y; represents the output, A represents the element-neutral productivity, 6; represents
the labor productivity of regular labor, n;; represents the employment of regular labor, and n,;
represents the employment of non-regular labor.
Next, if we assume the efficiency-wage hypothesis that labor productivity depends on the wages
of regular labor, then the labor productivity of regular labor, 6;, can be written as
0; = (wy; — x5, 0<fp<l, (2)
where wy; is the real wage rate of regular labor, and x; is the reserved wage of regular labor.
Note that, although not directly related to this paper, see Radukic, S., Mastilo, Z., Kostic, Z., &
Vladusic, Lj. (2019) for a definition of labor market efficiency. Assuming that firm / faces an

imperfectly competitive market, the demand function can be expressed as
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=Py ! 3
pi=PE) e e>1,

where p; is the price faced by individual firms, P is the general price level, E; is a parameter

representing expected demand, and ¢ is the price elasticity of demand. Equation (3) shows that as

the relative price of good i increases, the relative demand for good i decreases. The price elasticity

of demand is assumed to be greater than one to satisfy the profit-maximizing condition.
Considering Eqs. (1)—(3}, the profit of the firm, II;, can be expressed as

1 1

I; = piy; = Pwyingg — Pwyng; = PESy, © — Pwyng — Pwyng;, (4)

where w,; is the real wage rate for non-regular labor.
Firm i maximizes profit II; and determines the amount of employment of regular labor, ny;,
the amount of non-regular work employed, and n,; is the real wage rate of regular employment,

wy;. Thus, the first order conditions for profit maximization are as follows:

an . -
6_u PE 1——)[A(9 ny) “ny; 1 eAng; “a(ing) 0 — Pwy=0, (5)
amn;
Er PE 1—‘)[A(9 ny) g 1 EAnzz (1= a)(6iny;)* = Pwy;=0, (6)
an - - -
Bwe PE 1——)[A(9 1) “ng; 17 eAng; a0y ) T gy f(wy — x)P T — Pny=0. (7)

For the second-order condition, see Appendix 1.

From Egs. (5) and (6), we can derive the following equation:

wqil-a

Ny = — —Ny;. (8)

Wy «

Then, from Egs. (5) and (7), we obtain the following equation:

Substituting Eq. (9) into Eq. (2) gives the following equation:
6; = (Bwi1)P. (10)
Substituting Eq. (8) into Eq. (5), we get the following equation:
Ny = Ei (1 _é)e Ae—1a6a+1—a9ia(€—1)(1 a)(l —-a)(e— 1)(W11)(1 a)(e— 1)W (11)
Substituting Eq. {11) into Eq. (8), we get the following equation:
€
Ny = Ei (1 _ i) Ae—laea—agia(f—l)(l )(1 —a)(e— 1)+1(W11)(1 a)(e— 1)+1 (12)
Next, we follow the work of Adachi (2000) to aggregate the firms. Here assuming that all firms
have the same production technology and face the same demand function, they will have made
the same decision. Thus, wy; = wy, wWy; = wy, p; = P, and E; = E hold. Therefore, from Egs.
(10)-(12), we have 0; = 0, ny; = nq, and n,; = n,. Finally we have y; =y from Eq. (1).
Next, we consider the retained wage rate, x;, for the loss of the current regular job in i firms.

A worker who loses his or her current regular job could fall into one of three cases: finding a
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regular job again, finding a non-regular job, or becoming unemployed. Let the overall
macroeconomic labor supply be L and the expected wage rate when one gets a regular job be wy.
The expected wage rate at the time of gaining a non-regular job is wj. Letting the expected
income at the time of unemployment be w,, the retained wage is as follows. Note that w,
usually corresponds to unemployment compensation. However, it is also considered to include
things like welfare. As noted in Bowles {2012) and Bowles and Boyer (1990}, this expansion is an
important egalitarian policy.

N Ny+N.
xi=lef+ 2wé+ (1 -2

IWa (13)

where N; and N, are the amounts of regular and non-regular work employed in the entire
macroeconomy. If the number of firms is m, then N; = mn; and N, = mn, holds.

If we follow Adachi (2000} and assume that the expected wage rate is equal to the real wage rate
when considering the overall macroeconomic problem, we have w{ = w; and wy = w,. Thus,

Eq. (13) can be rewritten as

N1+N2

Note that w; > w, > w,, is assumed to hold.
In the same way, we can rewrite Egs. (8)-(11) as
_Wil-a
N, = — Ny, {(15)
X
Wi = (16)
6 = (Bwy)”, (17)
Nl = mE (1 __) A€ 1gca+1- aga(e 1)(1 _ a)(l —-a)(e— 1)( )(1 a)(e— 1)W (18)

Then, if we consider that the expected demand, E, coincides with the actual output, y, we obtain
the following equation:
y=E. (19)
Therefore, if the total output is Y, then Y=my=mE. Thus, Eq. (18) can be rewritten as

N1 — Y(l——) A€~ 1 Ea+1 0(00((6 1)(1_a)(1 —-a)(e— 1)( )(1 a)(e—- 1)W (20)

Next, we consider the labor-supply behavior of households. Each household supplies 1; and [,
amounts of formal and informal labor from the labor supply, [, and receives unemployment
compensation, wy, in the event of unemployment. Thus, the consumption function, ¢, for each
household is

c=wily +wyl, +wy,(I—1; —1,). (21)

Each household is assumed to maximize the following utility function, which accounts for
consumption and leisure:

u=cf-1,-1,)"F (22)

Assuming that the amount of regular labor, [, is determined by the amount of regular labor

25



ECONOMICS

employed by the firm. Each household chooses [, such that it maximizes the utility function, U,
because the amount of non-regular labor, [,, is what the household can choose.
The resulting consumption function, ¢, for each household is
c=B(l—1L)w; + Bwyl;. (23)
See Appendix 2 for the calculation process.
If the number of households is #, then total consumption, C, can be expressed as
C=nc= B[(W1 wy)nl; + Wznﬂ B[(w; —wy)N; + w,Ll. (24)
Because we assume that the employment and supply of regular labor are the same, nl; = N;
holds. Additionally, because the labor supply of the economy as a whole is the labor supply of
each household multiplied by the number of households, nl = L holds.
Then, by substituting Eqs. (8) and (19) into Eq. {4) while being conscious of aggregation, we

obtain the following real gross profit, %;

I _ W1N1

P (e-Da’ (25)

. . . . . .10
If we assume that investment is an increasing function of real gross profit, —> then we can
express the investment function, I, as follows:

1=y+s s> o (26)

Considering Egs. (24)-(26), the equilibrium equation for the goods market is

wiNy

Y=C+I=B[(W1_W2)N1+W2L]+y+8(e 1)0! (27)
Then, using Egs. (1) and (15), the total production, Y=my, can be expressed as
wi€
T a(e-1) Ny. (28)

See Appendix 3 for the calculation process.
Assuming that an adjustment for regular employment takes place in the goods market, we
obtain the following equation:
N, =a {,B[(W1 —wy)N; +woL]+y +6 (‘:111\])1 — Y},->0. (29)
Equation {29) shows that, if the goods market is in excess demand, the amount of formal
employment, Np, will increase.
Next, we assume that the adjustment equation for the wage, w;, of regular labor is as follows:

wy = b{xL —'(1 — p)w, L} -0 (30)

Equation (30} shows that the wage of regular labor, w;, increases when the actual wage is lower

than the optimal wage for eliciting labor effort (i.e., when ﬁ > wy).

We have thus derived the necessary equation, and the model can now be aggregated into seven

equations (i.e., (15)-(17), (20),and (28)-(30)) and seven endogenous variables, wy, x, 8, Ny, Ny,

26



ECONOMICS

wy, and Y.

The model works as follows. First, we suppose that N; and w; take on some value in the
dynamic equations of (29) and (30). Then, x is determined from Eq. (16),0 is derived from Eq.
(17}, and Y is determined from Eq. (28). Therefore, w, is determined from Eq. (20), and N, is
determined from Eq. (15). After the above variables are determined, the dynamic equations of
(29) and (30) determine N; and wy, respectively. Again, the other variables are determined.

In the next section, we present a comparative statics analysis based on the above model to

analyze the impact of unemployment compensation on wages and employment.

2. COMPARATIVE STATICS ANALYSIS

In this section, we discuss how changes in unemployment compensation, w,, are related to the
employment and wages of regular and non-regular labor by applying a comparative statics
analysis. The results are shown in Table 1. See Appendix 4 for the stability conditions and

calculation process.

Table 1. Results of comparative static analysis on w,,

Wy Wy Ny N, Wy N,

wy N,

Wage-led + — + + + —
Profit-led + — — + + —

Source: Created by the author

An increase in unemployment compensation, w,, leads to an increase in wages, wy, to
maintain productivity. However, it results in a decrease in wages, w,, for non-regular work. This

is because the increase in wages for regular labor reduces their employment and reduces the

productivity of non-regular labor. Thus, the relative wage of regular labor, %, increases, and the
2

. N .
relative employment of regular labor, N—l, decreases. These results do not depend on the regime of
2

the economy, which we discuss below.

An increase in Wy increases consumption, but it decreases investment from reduced profits.
Thus, the size of the two effects determines the effect on the amount of regular labor employed,
N;. When the former is large, we have a wage-led economy, in which both N; and N, of regular
labor are increased. When the latter is large, the economy is profit-led, at which time, the amount
of regular employment, N;, decreases. However, the impact on the amount of non-regular
employment, N,, is not determined. Note that the effect on utility is indeterminate for both
economic regimes. The case of the wage-led economy is easier to understand, but the impact on

utility is undetermined, because consumption increases. Additionally, the amount of labor and
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leisure time decreases.

Fig. 1 shows an example of a wage-led economy. An increase in unemployment

Figure 1. Example of a wage-led economy
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compensation shifts the straight line of w = 0 upward, and wages and employment in regular
labor increase. The wage-led economy is characterized by a rightward shift in the straight line of
N; = 0. This shows that wage growth in the goods market increases effective demand. Note that
the straight line of w = 0 could be a downward line to the right, but the essence of the argument

remains the same.

Fig. 2 shows an example of a profit-led economy. In this case, the straight line of Ny = 0 is
downward and to the right. Thus, the increase in unemployment compensation reduces the

Source: Created by the author

employment of regular labor.

Figure 2. Example of a profit-led economy
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o
e
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The above corresponds to the discussion presented by Bowles and Boyer (1992). Fig. 3 shows
the impact of the increase in unemployment compensation from Bowles and Boyer (1992), but
the effect of increased demand for goods was shown in the goods market, unlike that which is
shown in Fig. 1 and 2. In other words, in Bowles and Boyer (1992), the increase in unemployment
compensation led to an increase in consumption demand and an increase in demand for goods.
Note that Bowles and Boyer (1992) did not distinguish between regular and non-regular work,
but they adopted the efficiency wage hypothesis, which corresponds to the formal labor-market

discussion in this paper.
Figure 3. Impact of increased unemployment compensation in Bowles and Boyer (1992)

Wi
+

N1=0

e

> Ny

Source: Created by the author

The model assumes utility maximization by representative households, and an increase in
unemployment compensation does not lead to an increase in consumption, because the income
effect leads to a decrease in the supply of regular labor. Therefore, unemployment compensation
has no impact on the goods market. If we assume heterogeneous households having different
incomes and a progressive taxation system to finance unemployment compensation, then an
increase in unemployment compensation implies a redistribution of income to households having
a lower propensity to consume. Thus, effective demand in the goods market will increase. In this
regard, we must test to see whether the analysis by representative households is appropriate in
light of reality.

Next, we consider the case where unemployment compensation is financed by taxing profits.
This is the simplest expression of the income redistribution policy and can be expressed in the

following equation:

N
(L= Ny = Nw, = 220 (31)

where ¢ is the tax rate relative to profit, with the right-hand side representing tax revenues and the

left-hand side representing the total amount of unemployment compensation.
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Taking the above into account, the investment function is

_ (1-t)wy Ny
[=y+8= (32)
Substituting Eqs. (15) and (32) into Eq. (33) gives the following equation:
w1N wq 1-
1=y+6[ﬁ—(L—N1—W—2xT°‘N1)Wu]. (33)

Thus, the goods market is different from previous models.

In the presence of a tax on profits, an increase in unemployment compensation, w,,, does not
necessarily increase wages w; in regular employment. See Appendix 5 for the calculation
process of the stability conditions and comparative static analysis.

An increase in w,, works to increase w; to maintain labor effort, but an increase in taxes leads
to a decrease in profits. Thus, a decrease in investment occurs, which reduces effective demand in
the goods market and works to reduce the amount of regular labor employed, N;. This effect
works to reduce the wage, w;, required to sustain labor effort. The relationship between these
two effects, large and small, determines the movement of wage w;. Fig. 4 shows the case where

the latter effect is exceeded, and the wage of regular employment is reduced.

Figure 4. When the wages of regular employees are reduced.

W
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Source: Created by the author
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CONCLUSION

In this paper, we analyzed the impact of increased unemployment compensation on wages and
employment in the dual labor market by explicitly aggregating and modifying the Nakatani
(2013) model with respect to retained wages.

The results obtained are as follows. An increase in unemployment compensation increases the
wages of regular labor to maintain its productivity, but this works to reduce the employment of
regular labor. This also reduces the productivity of regular labor and decreases the wages of
non-regular labor. This results in an increase in the relative wage rate of regular labor and relative
volume of non-regular labor employed. This result is independent of the economic regime. The
existence of two regimes, wage- and profit-led, in terms of their effects on the volume of
employment is confirmed, but the effect on employment is weaker when unemployment
compensation is financed by a tax on profits.

What policy implications can be drawn from the above results? Bowles (2012} argued that

traditional egalitarian policies, such as increasing unemployment compensation, were ineffective
in an increasingly globalized world, because they lead to capital flight.
In contrast, Onaran (2019) argued that, if countries adopt coordinated policies, such as
simultaneously increasing public investment, it is possible to achieve wage-driven growth with
globalization by strengthening workers' bargaining power, even under globalization, based on a
progressive taxation system. An assessment of these arguments is beyond the scope of this paper,
but we can see from our results that, with any economic regime, the increase in unemployment
compensation reduces the wages of regular labor. Therefore, for egalitarian policies to be
successful, they must be simultaneously complemented. Note that Skott (2017) questioned this
wage-led growth argument. This paper eschews the criticism of the exogenous nature of the income
distribution rate that takes place there and the disregard for the labor market.

This paper adopted a Cobb-Douglas-type production function to simplify the analysis. However,
this precludes the analysis of cases wherein formal and informal work are not very substitutable.
In the future, as with Nakatani (2013}, it will be necessary to conduct analysis using a CES-type
production function. We can also assume that representative households must consider

heterogeneous households. These points will be addressed in future works.
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Appendix 1

Organizing Eqs. (5)-(7), we obtain the following three equations:

6 < 1__ —T‘l‘l a a—— ——+a 1
o= PE; (1 —2) A" ean, 6, en " —Pwy =0, (34)
;nlz = PE; (1 - _) Al‘Ean U (Bn) e — Pwy = 0, (35)
a p _1 ——+1—a —%+a _a\_
- = PE] (1 —2)al capn,, n e wy — )P~ pny; = 0. (36)

Using these equations, each element of the Hessian at the equilibrium value is as follows:

a1 = (_% +a— 1) n;ilpwli < 0, (37)
A = (1—a—1—)n22PWh >0 (38)
= 2-1)P<0
s = (a2 1)P <0, 8
a1 = (_% + a) n;l'1PW2l' > 0, (40)
1_
Ay = ( a— T) n,7Pwy; < 0, (41)
- @ -1
ap3 = (_Z + a)ﬁ(wli —x;)""Pwy; >0, (42)
as; = P _6(1"6“) ¢ <0, (43)
(1-a)(e-1)

a32 = PTTLQ Tlll > O, (44)

(e-1) -
azz =P [,BL - 1] (Wi — x)7'ny; <0 (45)

Using the above equations, we can derive the following conditional expressions:
2n A twow,

a1102z — Q12021 = w >0, (46)

P2n;twy;

-——=—=<0, (47)

€

anas, —azas = 0. [

Using Egs. (39) and (45)-(48), we obtain the following conditional equation:

103 — Q031 =

11022033 + Q1203031 t Q21023031 + 21032013 — A13022031 — A11023032 — Q12021033

=033(A11022 — A12021) + A13(A21A32 — A2031) + a3(a11a3; — A12031)
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P3n21 WZl .[3 1
_—e 3 <0. (49)

Therefore, from Egs. (37), (46), and (49), the Hessian of the equilibrium value is negative and

definite and satisfies the second-order condition.
Appendix 2

From Eq. (22), we obtain the following equation:
9 - 7 1-8 - 1-B
i =BcF Y w, —w ([ -1,—,) —cFA-p(I-1,-1) " =o. (50)

By transforming Eq. (50), we obtain the following equation:

L= B([-1) = (1 - p) s, (51)
Substituting Eq. (51) into [ — I; — I,, we obtain the following equation:
-, —-lL=(1- ﬁ)w (52)
Finally, substituting Eqs. (51) and (52) into Eq. (21} gives Eq. (23).
Appendix 3
Using Egs. (1) and (15), the total production, Y=my, can be expressed as follows:
Y = A9“(W1 =Hi-an,. (53)
en, by substituting Eqs. (17), (19}, and (53) into Eqg. {18), we obtain the following equation:
Then, by sub g Eqs. (17), (19), and (53) q.(18) btain the following eq
1 ap a(f-1) «
wy = Ai- aﬂ1 aw, 1-a Q1i- a(l — a)(l ——)1 a, (54)
Substituting Eq. (54) into Eq. (53) gives Eq. (28).
Appendix 4
Substituting Eqs. (28) and (54) into Eq. (29), we get the following formula:
1 ﬁ‘l‘l x(f-1) a 11a w1N¢ wi€
Ny = a[BwiNy + ATafra™tw, 7 aie(1 - a) (1-2)7 (L = N)) +y + 625 — 2N
(55)

Then, by substituting Egs. (14), (15}, and (54} into Eq. (30), we obtain the following equation:

1-af 1 aﬁ 1 all
wy = bZwiNy + L= Ny — wy = Aw-ifa-iaa=i (1= 1) Ny |wy — (1= B)wiL{.  (56)
From Egs. (55) and {56), the elements of the Hessian in the vicinity of the equilibrium value are

as follows:
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(6-€)
biy = al =+ Bwy —wy)], (57)
Ny(Wi—wy)+w,L = (6—€)N
b12 — a[ﬁ 1w v::z Wa (a(ee;)l)l], (58)
_ W1 wi(1l-a)+wya
by1 = b[~+ T Wy, (59)
Ny | Nawy(1-ap)
bay = bl + 7= — (1~ BL) (60)

Let by <0, by, <0, and |det| = by1byy; — bi3by; > 0, and let this dynamic system be stable.
Note that b;; < 0 is said to be a Keynesian stability condition, which must be 6 < € in order
for it to hold.

From Eqgs. (55)-(60), we obtain the following equations:

ANy _ _ (L=N1—Na)bs, (61)
dwy |det] ?
aws _ (L—N1—N3)b11 (62)
dwy, |det|
d (ﬂ) Ny
From Eq. (54), W2 < 0 holds, so that dxz > 0. Therefore, from Eq. (54), M2 <0.

" . dn, . . AN, .
Additionally, because the sign of ﬁ is not fixed, the sign of # is also not fixed.
u u

Appendix 5

Considering Eq. (34), Eq. (55) can be rewritten as follows:

1 aB aB-1) 1
N, = a{ﬁwlNl + ATafi-attw, 7 aie(1—a) (1-2)" (L — Ny +y + 622 — (L —

Wy a a(e—1)

Ny — 2 x ZENw, | — A< Nl}. (63)

Therefore, the following elements of the Hessian's system differ from previous systems.

wq(5—¢€)

’ 1-
biy = a[E= 4 B(wy —wa) + 8wy (1+ 1 x =), (64)
a(ﬁ 1) wit 0GH
bi, = a[BN; + w,B(L — Ny) + ( 1)a Ny +== WuN1 T ] (65)

Again, supposing that the stability conditions of bj; <0, b3, <0, |det|' = b11b22 — bi,byy >
0 held.
From Eqgs. (55) and (63), we obtain the following equation:

dNi _ (L—N1—N3)(8b22+b17)
dwy, |det|’

) (66)

dwy _ (L—N1—N3)(—b1;—8bz1)
dwy |det|’

(67)
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