International equity and bond portfolio
with firm entry”

University of Rennesl-CREM
Masashige Hamano

First draft : March 2009
(Preliminary)

Abstract

This paper finds the international equity and bond portfolio, (which repli-
cates the locally complete market), with investment in terms of variety/firm
creation. The equity home bias appears because of negative conditional covari-
ance between equity returns and non-financial income. The bond is mainly used
to hedge the observed real exchange rate fluctuations with which it is perfectly
correlated By specifying that the entry cost is paid in terms of capital goods as
well as effective labor depending on an exogenous parameter, the optimal equity
and bond position appears to be depending on this "redistributive" effect.
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1 Introduction

Documented as one of the six major puzzles in the international macroeconomics
(Obstfeld and Rogoff (2000)), the home biased equity puzzle has received in-
creasing attention of researchers.! Theoretically equity portfolios are considered
as a hedge against the consumption risk. The consumption risk across countries
arises from the real exchange rate fluctuation and the difference of non-financial
income (labor income). In the world where the terms of trade don’t provide
a perfectly substitutable role for that purpose (Cole and Obstfeld (1991)) the
international equity position should be used to realize stabilized consumption
across countries.

From the above point of view, if we observe in reality a home biased equity
position, equity returns should provide a positive (negative) income flow when
real exchange rate appreciates (depreciates) (because of home bias in consump-
tion ). However as explored in Coeurdacier (2008) and Obstfeld (2007) under
standard CRRA preference, this is possible only when there is sufficiently low
elasticity of substitution between two countries’ goods. Because only under low
elasticity, dividends (equity returns) can decrease (increase) with terms of trade
depreciation (appreciation).

This sensitivity of equity position with regard to the certain parameters
has considered at odds and finally received a critical challenge from empirical
side:.van-Wincoop and Warnock (2006) document that no significant correlation
is found between equity returns and real exchange rate fluctuations Since then
the essays to explain observed home biased equity by the hedging against the
terms of trade risk has started to loose the interest. Indeed as pointed out in
Coeurdacier, Kollmann and Martin (2007), Coeurdacier, Kollmann and Martin
(2008), Coeurdacier and Gourinchas (2008), Engel and Matumoto (2006), the
nominal bond or forward exchange position can be used to hedge the terms of
trade risk perfectly leaving the equity to hedge other consumption destabilizing
risks.

This paper introduces the bond other than equity taking into account the
above recent development of the literature. The focus is on the steady state
portfolio which replicates the locally complete market allocation so the first
order dynamic is only relevant.? As it is noted the bond is used to hedge
the real exchange rate risk. The home biased equity position arises from the
negative correlation (conditional on bond returns) between equity returns and
non-financial income. A home biased equity position is a good hedge if it pro-
vides positive financial flow when labor income decreases. Contrary to Baxter
and Jermann (1997) which finds a positive correlation between them and the
"wore than you think" foreign biased optimal equity position, a successful opti-
mal home bias arises in this paper because of the one-time-to build investment
whose mechanism is originally explored in Heathcote and Perri (2007) Because

'Empirical studies which point out the equity home bias are for example French and
Poterba (1991) and Tesar and Werner (1995).

2For the portfolio dynamics using higher order approximation methode under imcomplete
market see Devereux and Sutherland (2006) and Tille and van Wincoop (2007).



of the investment expenditure, equity returns decreases (increases) when the
economy goes well (wrong) (labor income increases (decreases)).

The contribution of the paper is to rewrite and represent the above mecha-
nism and intuitions in the world where the investment takes place in terms of
new variety/firm creation. The model used in this paper is based on Ghironi
and Melitz (2005), Bilbiie, Ghironi and Melitz (2007), (2007)a and (2008). The
log linear version of the model is solved using labor market clearing conditions
as Matumoto (2007). The attempt to find the equity portfolio with firm entry
(without bond) has already taken in Arespa (2008) She finds the home biased
equity position in the world where there is no terms of trade risk, based on
Bergin and Corsetti (2008). A very nice feature of the paper is that by specify-
ing that the entry cost is paid in terms of capital goods as well as effective labor
depending on an exogenous parameter, the optimal equity position of Arespa
(2008) and the optimal equity and bond portfolio found in Coeurdacier and
Gourinchas (2008) are found as the extreme case of such redistributive effect.

The structure of the paper is as follows. In the next section the model is
presented. The key aspect is the endogenous investment in terms of variety/firm
creation. In section 3 the real exchange rate variation and relative dividend
(operational profits) variations which are important for portfolio decisions are
discussed. In section 4, the optimal equity and portfolio which satisfy the locally
complete market are found. At the end a brief conclusion is given.

2 The model

There are two countries, Home and Foreign. The model is based on Ghironi and
Melitz (2005) which contains the mechanism of endogenous firm entry (however
without heterogeneity among firms in this paper). Also following Coeurdacier,
Kollmann and Martin (2007) , Coeurdacier and Gourinchas (2008) and Coeur-
dacier et al. (2008), there are two types of financial asset (equity and bond)
which are held internationally and two types of exogenous shocks (production
cost and R&D shock). The investment takes place in the form of new firm
creation which is financed by equity (mutual fund) holdings of each countries’
household.

The large characters are nominal variables. The small characters are real
variables denominated by local consumption basket (except consumption, real
exchange rate and the number of varieties). Log-deviation from its steady state
value is expressed with sans-serif font. Foreign variables are expressed with
stars.

2.1 Households

In each country there is 1 unit mass of population where the representative
household supplies inelastically 1 unit of labor. The utility depends only on
consumption. The household maximizes the following utility at t-1.
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where [ is the discount factor. y > 1 is the relative risk aversion. The con-
sumption basket is defined as:
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« is home bias for consumption. w is the elasticity of substitution between
Home and Foreign goods. o is the elasticity of substitution among varieties.
With above specification the preference is Dixit-Stiglitz meaning the marginal
utility from one additional variety is represented by —1=. ¢ (k) (c; (f)) is the
demand for individual Home (Foreign) variety. N; (Ny) is the number of Home
(Foreign) varieties. The corresponding price indices are

P=[aPy 2+ (1—a)PpY] " (5)
and
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The similar expression holds for Foreign.

2.1.1 Bwudget constraint

The real budget constraint for the Home representative household is

Ci+ snit12h; (Ne + Np) + spa125, (NS + N o) + bpaaay, , + bpepaah,

= wi+5p+ Nt (254 + dnt)+s5eNJ (m}t + df.i)+bn.s (96(;” +1)+bsy (»Ti}t + Q)
(7)



The bonds and equities (that of mutual fund) are held internationally. One unit
of Home (Foreign) real bond gives one unit of Home (Foreign) consumption
goods at the next period. Without knowing which firm will die at the end of
the period t, household finances all existing firms including new entrants, Ng ¢
and Nj,, by purchasing mutual fund. sp441(Sf.41) is the share holding by
Home household into t+1 in the total capitalization of Home (Foreign) firms.

T, :z:}"}lt is the real share price. dp;(ds¢) is the real dividend for Home
(Foreign) firm. by, 44+1(bs.¢+1) is the real bond holding by Home household into
t+1 which is denominated by Home consumption basket. :cl;m (:L'S’pt) is the real
bond price. w; is the real wage. @Q); is the real exchange rate defined as:
EtPt*

= ®

Qi =

For the representative Foreign household the real budget constraint becomes:
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2.1.2 First order conditions

Optimal consumption of Home and Foreign goods by Home household is given
by respectively

P\ ” Pr\7°
CH.t = < H.t> Ct, CF.t = (1 — Oé) ( F‘t) Ct (10)

Py Py
and using symmetry among varieties optimal consumption for each individual
firm is given by

DPh.t -7 Prt -7
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The optimization with respect to Home and Foreign mutual fund holding
gives the following Fuler share condition:

C -
== B (G) (s + dui) (12)

3This expression of budget constraint concerning the motion of firm is essentially the same
as that of Bergin and Corsetti(2005) where the firm survive only two periods (one period for
time to build and another for production). The difference is whether firms die "immediately
or smoothly". Bergin and Corsetti’s motion of firm is regarded as the special case where § = 1.
In such case, contrary to full specification, the equity price depend only on t+1 discounted
dividend.
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Without transportation cost concerning asset trading LOP holds for real equity
prices and dividend:

Thy = Q;Ixh.t m;.t = th?t (14)

d. = Qt_ldh.tv dft= Qtd?.t (15)

The optimal Home and Foreign bond holding gives the following Euler bond
conditions:
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Also for bonds LOP holds:
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For notational convenience I define the relative price in terms of local con-
sumption basket as follows:
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2.2 Firms
2.2.1 Entry cost

Prior to entry each new entrants must pay a sunk entry cost. One firm / variety
creation needs an amount of firm setting up goods, fr. The production of such
goods is done by the following technology using labor Igys+ and capital goods

K,.
; 0/ K\
B = 2B ( Eg“) <1 _'9> (19)

where zg.; is the TFP in firm setting up goods production. 6 (1—0) is the share
of labor (capital) cost in total cost for firm setup. For simplicity I suppose
capital goods K; has the same composition as the consumption goods. The cost
minimization problem yields the following factor demand,
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where p, = w?/zp ; is the real cost of firm set up. Thus the following free entry
condition determines the number of new entrants Ng,; in each period.

(4
rh = 2% (21)

ZE.t

Note especially with 8 = 1 only labor is used for the creation of extensive
margin and with § = 0 only capital is used. As we will see this has a very
important implication for portfolio choice. Intuitively the new entry works as a
"redistributive shock" between labor and financial income depending on 6.

2.2.2 Motion of the firms
The motion of firms and the determination of the number of new entrants, Ng;
are identical to Ghironi and Melitz (2005).

Ny = (1-10) (Ni—1 + Npe—1) (22)

The production take place only one period after the entry. New entrants need
"one time-to build". The number of firms is governed by an exogenous mortality
rate 0 embodied in the economy. Firms’ "natural death" take place at the very
end of the period after the investment has finished (financed by Home mutual
fund). The similar conditions hold for Foreign.

2.2.3 Production

One period after the entry firms produce. For production only labor is used as
input and its technology is liner:

Yn.t = 2ele (23)

where z; is labor productivity improving exogenous shock (production cost
shock). The operational real profit (dividend) is expressed as:

w
dpt = <ph.t - Z;) Yn.t (24)

where using the goods market clearing condition,

Yht =Cht+Chy+ Neikne + Ng k7, (25)

che (¢ ,) and kyy (K ,) are the consumption and capital demand from Home
(Foreign) households. Using optimal demand finds in the previous section,, yy, +
can be rewritten as

Ynt = Pty M+ (1= @) Q7 M;] (26)



where M; (M) is the consumption and investment goods demand in each
county:

M; = Cy + Np+ Ky and M{ = Cf + N K} (27)

Note that using free entry condition (21) and factor demand (20), it is verified
that 1 — 6 fraction of real investment cost is paid as capital goods: K; =
(1-0)z},, and Ky = (1-0)x7,. When § = 0 M; (M;") coincides to the
aggregated demand in each country.

Profit maximization gives:

o Wt

=—— 28
Ph.t o—1 2 (28)

Individual real price is the real marginal cost over markup. Because there is
no transportation cost, the LOP holds for exported goods, pj , denominated in
Foreign consumption basket:

Pt = Qi Prs (29)
Finally using the above optimal pricing the real dividend is expressed as:
1 —0  o—w w *
dne = —py 707" [aMi+ (1= ) Q5 M;] (30)
2.3 Labor market clearing condition

Exogenously supplied labor is used in the production (intensive margin) and in
the firm creation. Home labor market clearing condition gives:

1= Ny + Ngulpm. (31)

zjj'tt the above Home labor market

Noting yp+ = (0 — 1) de:zt and lgape = 0
clearing condition can be written as:

Nidp ¢ 4 QNE:tmz,t

1=(c—1
(o ) Wy wt

(32)

Again observe with # = 0 no labor income arises from firm creation activity.
The similar expression holds for Foreign.

2.4 Perfect risk sharing condition

At the end I impose the complete market condition. Under complete market,
the marginal utility which stems from an additional nominal wealth is the same
across the countries. This gives:




An increase of Home consumption relative to Foreign should be associated with
a real depreciation. This condition closes the model and provides the planners’
solution combined with above equations. In what follows I solve the log lin-
earized version of the model about the relative variables between Home and
Foreign. Then I search the steady state portfolios which replicates the locally
complete market.

3 Real exchange rate, relative dividend and rel-
ative wage

Before going to the exact linearized solution about relative variables, I discuss
the behavior of real exchange rate and relative dividend (operational profit)
with endogenous entry. I can express the real exchange rate variation as:

20— 1
oc—1

Q= (2a — 1) pf'+ N/ (34)

where pf is the terms of trade defined as:
R
P = (Que+p}e) = Pra

NE= N,—N?

As usual, without home bias there is no variation of real exchange rate (o = 3).
With home bias terms of trade appreciation for Home (a decrease of pf*) makes
real exchange rate appreciation. However here the variation of the real exchange
rate moves with the variation of the relative number of varieties. An increase of
the number of relative available varieties makes real exchange rate depreciated
with the elasticity (2a — 1)/ (0 — 1), home bias weighted by the term which
represents the marginal utility from variety under Dixit-Stiglitz preference, ﬁ
Note contrary to Coeurdacier, Kollmann and Martin (2007)’s "i-pod shock" the
variety effect doesn’t appears on impact following the shock hitting the economy.
This is because N behaves as the state variable in this model. As we will see
this has a very important implication for steady state portfolio choice.

Using the log linearized perfect risk sharing condition(33), the variation of
relative dividend is expressed as (see appendix)

)\
di'= (A= 1) pf=Z—INI + 20— 1) (1= 0) S} (NE, +7)  (35)
where
1
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The operational profits include the term which comes from the investment
demand under # # 1. A > 0as 1>« > 1/2. 1 suppose ¢ > w (the elastic-
ity among varieties is larger than that of between Home and Foreign goods).
Roughly this implies o > A. As we expected under home bias profit decreases
with terms of trade appreciation. Under o > X an increase of relative number of
Home originated varieties decreases the relative profits. This is because Home
firms competes more closely with Home originated firms with the elasticity o
than that of imported varieties. Different from the competition effect due to a
rise of the number of varieties which is generally captured as a rise of individ-
ual real price, this competition effect arises from the fact that the elasticities
between Home and Foreign and among varieties in that country are different.

4 International portfolio with firm entry

4.1 Relative budget constraint

Financial market clearing conditions give s+ +s; , =1 and sy ¢ + s;‘c't =1 and
that of bond market, by ;+0b; , = 0 and by, —l—b}_t = 0 Vt. I suppose there exist a
steady state symmetric portfolios such as s = sp, s = s}.t and b = by, ; = b;‘c.t. s1is
the share of equity holding and b is the bond position denominated in the steady
state consumption C. Using these relations the relative budget constraint can
be written as:

Cy — Q:Cf = w; — Quy
+ (25 — 1) [(Nedn.e — N Qud} ;) — (Npaxj, — Np Qex7y) |
+2b(1—-Q¢) (37)

Then I log linearize the above budget constraint:

Cf—=Qu=Sww{" + (25 = 1) [Sp (Ni' +di") = S1 (N, +x¢7)] = 26Q.  (38)

where CR= C;~C;. Sy (S;, and Sp) is a symmetric steady state share of real
labor income (real investment and real dividend) in total consumption. They
are respectively defined as

%, SD = Ngh and S[ = Ngxh
For detailed expression see the appendix. The above log linearized budget con-
straint says that the consumption difference measured in Home consumption
basket is equal to the difference of labor income, asset returns (net of invest-
ment) and the relative bond returns, all measured in Home consumption. This is
equivalent to say that the nominal consumption expenditure difference is equal
to the nominal income differences which arises from above 3 sources.

SwE
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4.2 Steady state portfolios

I search the optimal equity and bond position which replicate the Pareto optimal
complete market allocation. Under complete market it should be:

C'-Q, = (i - 1) Q (39)

Plugging this in (38)

<i - 1) Q= Swwl + (25 — 1) [Sp (NE +df¥) —S; (NE, +x7)] —20Q, (40)

The above expression says that the optimal portfolio should be constructed so
that it realizes the allocation under complete market in whatever shocks which
hit the economy. These "shocks" will turned out to be the projected fluctuations
of terms of trade and investment shocks.

From (34)

20— 1
oc—1

Using the log-linearised labor market clearing condition for both Home and
Foreign,

Q = (2a— 1) pfi+ N/ (41)

R -1 Sg/[ NR dR 95}\/[ NR sR 492
w; = (0 )SM(t+t)+ SM(E.t+Xt) (42)
w w

With the relative dividends (35),

NP +dff'= (A = 1) pi" + (20 = 1) (1= 0) ST (NE, +x¢7) (43)

Finally noting on impact of the shock,

NE =0 (44)

Plugging these expressions the log linearized relative budget constraint (?7)
is expressed with terms of trade pf® and investment N, + xff. It is easy to
solve the optimal equity and bond portfolio for whatever realization of terms of
trade and investment. These are given by (see Appendix for detailed):

1 1S¥oe-1)2a-1)1-0)+0 1
273 1 sM@a_1(1-6) 2

S =

(45)

4This has an important consequance because the variety effect arises in the specificantion
here only one period after (not on imact of the shock), the welfare based and obserbed real
exchange rate coincide. As a result for portfolio choice the housholds consider only terms of
trade risk. However this dosen’t mean there is no effect from entry. The effect of endogenous
entry (or investment) appears in genreal equiliburium as a higher labor demand; hence as a
higher terms of trade appreciation, which should be hedged by portofolio.
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where

M 1 M S}M
Sh :;,andSD:S’D [1—1—(1—9)%4]

The optimal equity portfolio is home biased as it is found in Heathcote
and Perri (2007), Coeurdacier, Kollmann and Martin (2007), Coeurdacier et al.
(2008) and Coeurdacier and Gourinchas (2008) and Arespa (2008).The bond
position is positive (long in local and short for Foreign bond) or negative (short
in local bond and long in Foreign bond) depending on A. And this is the
same result as Coeurdacier, Kollmann and Martin (2008) and Coeurdacier and
Gourinchas (2008)

Combined with Lucas diversification term, 1/2,.the home biased equity po-
sition appears because of the negative conditional covariance between relative
labor income and relative mutual fund returns (net of investment). The mech-
anism is originally presented in Heathcote and Perri (2008) and developed in
detail in Coeurdacier and Gourinchas (2008). With endogenous investment
(here expressed in terms of new variety creation) relative returns net of invest-
ment from mutual fund are positive when relative investment fluctuations are
negative, which decreases the relative wage. In such case home biased mutual
fund position becomes a good hedge because it gives a positive income flow and
stabilize the consumption. .

As relative bond returns are perfectly correlated with the real exchange rate
in this setting, (no variety shock because the new entry takes place only one
period after.) the real exchange rate (terms of trade) risk is totally hedged using
bond (the first term for bond position). As a result no hedging motivation arises
for equity from real exchange rate risk. To put another way there is no Baxter
and Jermann (1997) terms which potentially would make foreign biased equity
position. As pointed out in van-Wincoop and Warnock (2006), this is consistent
with the empirical finding. For risk averse household (v > 1) facing such real
exchange rate risk, it is optimal to be long for her local bond and short for
Foreign because when her consumption basket becomes expensive such bond
position generates positive income flow and vise versa. The second term in the
bond portfolio is the hedge against the labor income risk arising from the terms
of trade fluctuations. Suppose Home is hit by a shock which makes appreciated
the terms of trade. When the elasticity of substitution between Home and
Foreign goods, w is sufficiently high (A > 1) relative operational profits decrease
(d® < 0) and relative wage decreases (w? < 0) (See (42) and (43)). In such
case knowing the terms of trade and nominal bond return is correlated perfectly
being long in local bond is a good hedge because it gives a positive income flow
induced by the appreciation of real exchange rate.. Contrary when Home is hit
by a shock which makes depreciated the terms of trade being short in her local
real bond is good hedge against this labor income risk.

12



Other than the home bias in consumption captured in o which makes changed
the equity position, the originality of the optimal equity and bond position found
in this paper is the redistributive parameter 6. Higher 6§ means higher fraction
of labor is used in the firm setting up giving higher wage fluctuations for the
same magnitude of terms of trade and investment shocks. As a result stronger
home biased position for equity is required to stabilize the consumption. The
sensitivity of bond position is always about the elasticity of substitution A but
bond position also changes with 6. I report the sensitivity of the portfolio to this
parameter in Figure 1 and Figure 2 for a high and a low elasticity of substitution
(w=2and w=0.5).

Equity and bond (w=2)

14 T T T T T T T T T
Equity
1.3+ — — Bond ||
™ —
1.2} ~ 4
— —_ _
1.1} ~ - .

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
q
Figure 1
(47)
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Equity and bond (w=0.5)

1 T T T T T T T T T
Equity
— — Bond

0.5F i

oFf -
_05 - _'_I — 1 1 1 1 1 1 1 1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

q

Figure 2. These are calibrated with v =2, 5 =0.99, 0 = 3.8, « = 0.72 and 6 = 0.1.

(48)

In particular when 6 = 0 (only capital goods are needed as sunk entry cost)
1 1 SM@2a-1) _ 1

=g w7 - 49

T2t T M (a1 2 (49)
1 1\ 1/x-1 Sy

b=-(1-= - 50

2( 7)+2<2a—1>1—5’%(2a—1) (50)

where I used SY (0 — 1) = S} and Sp (¢ — 1) = Sw under 6 = 0. The above
equity position is identical to Arespa (2008) where the investment takes place
with capital goods.

When 6 = 1 (only labor is needed as sunk entry cost).

s=1 (51)

(-2)-33
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where I used Sp = 1/0. The complete home bias equity position appears. Long
or short bond position depending on A is amplified at the extreme. This is
the same set of equity and bond portfolio found in Coeurdacier et Gourinchas
(2008) for the case of redistributive shocks.

5 Conclusion

This paper seeks the international equity and bond portfolio in the environment
where the investment takes place in terms of variety /firm creation. The stable
equity home bias appears successfully because of negative conditional covariance
between equity returns and labor income. The bond is used to hedge the ob-
served real exchange rate fluctuations with which it is perfectly correlated and
the labor income fluctuations which arises from the terms of trade fluctuations.
The bond position could be long or short depending on the preference parame-
ter, especially the elasticity of substitution between Home and Foreign goods. In
addition the portfolio found in this paper incorporates the redistributive effect
of income in the form of parameter.
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A The system

Price indices (or variety effect)

appd+ (1 —a)pp e =1

1 wrl
Pt =Ny 7 P Pt =N, " ppy
*1—w *l—w __
app, L+ 1 —a)py, =1
Pre =Ny 7 Pras Pt =Ny " Phy
Pricing
_ o Wt
Pht = oc—1z
P 0w
Prt o—1z
Profits

1 —0 o—w W [*
dns = gp},,,t Prr laMy + (1 — ) Q7 M{]

* 1 xl—0 *xo—w * —w
dy, = Epf.lt P ¢ JaMy + (1 — @) Q7 ¥ My

Aggregated demand

M; =Cy+ Ng.+ K

My = Cf + Np K¢

Capital share in the entry cost

Ki=(1-0)z,

K = (1-6)a},

Free entry
0
S wat
Lht =
ZE.t
* o %0
xs* wat
ft = "«
Zp.t

Number of firms
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Ny =(1-9)(Ne—1+ Ng.t—1)

Ny = (1-06) (N + Npo1)
Euler bonds

b Cir1\ 7,
Ty = BE; C, (27041 +1)

Euler shares

(xlsz.t+1 + dh.t+1)

zpy =B (1—90) By (xls:H»l + di,m)

| (&)
x;_tzﬁu—a)Et( G ) (%F.041 +df.et1)

(%)

)

o =50 -0) B

LOP of asset, dividend and goods

(271 + djiqn)

FE —1_.s s S*
Ty =0y Thy Trr = Qtﬂﬁf.t

bx —-1_0b b bx
Ty = Q¢ Tpy Tyrs = thf.t
* —1 *
ht = Qr dn.t, df.t = Qtdf‘t

Pht = Qt_lph.ta Pre = Qtﬂ}.t
Labor Market clear

NE:tJ:}gL.t

N,
tdh.¢ Lo

l1=(c—1
(o ) Wy wy
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N¥d% NF x5
1) 4 f.t_|_ Ettft

B Steady state

The steady state values are expressed without time subscript. At the symmetric
steady state, @ = 1, p, = pj, = pr = pj, N = N* and Py = Pj; = Pp, =
Pr.Then py = ply = pp = pp = 1 and p, = pj, = py = p} = N=1. Also
C =C* Ng = Nj and K = K*. Then M = M*. Also d;, = d; and
xp = xj, = xy = . First I discuss the steady state ratio relative to M. Using
these conditions, the steady state share of real dividend relative to the demand
addressed to each firm becomes:

Nd, 1

Sp

M o)
With this condition and from the Euler share and the low of the motion of
firm the steady state share of investment becomes:
Ngzp 51 1
M —1-8(1-960
Using the above 2 steady sate share, form the labor market clearing condition
the steady state share of labor income relative to the aggregate demand becomes:

st

S%:%:S{‘f(o—l)—keS}”
Finally at the symmetric steady state, it must be C + Ngx, = w + Ndj,
(aggregated demand=aggregated income), using this identity,
v_C M M M
Noting M = C' + (1 — ) Ngzj, using the above steady state ratios defined

relative to M, the steady state ratios relative to the consumption becomes

S:NExh_ S}VI
'=Cc T 1-(1-9sM
Nd
SD:T":S%[1+(1—9)SI] (85)
and
w
SwEGZSD(U—].)-i-QS[
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C Log-liner system

Price indices (or variety effect)

apy+(1—a)pp=0

Ne+ (1 —0) (pps—pws) =0, N;+(1—0) (psi—pr:) =0,

appt+(1—a)ppy,=0

Ni+(1—0) (pf1—prs) =0, Ne+(1—0) (pfs—Pis) =0,

Pricing

Pht= Wt—Z¢

* % *
Pyie= Wiy —Zy

Dividends (operational profits)

dn.i=(1=0) ppot (0 = w) py+aMi + (1 — ) (WQHM;)

dj,=1 = 0)pji+ (0 —w) prytaMy + (1 — @) (~wQ+My)
Aggregated demand

M= SHCi+ (1 —0)S¥ (N1 4% ,)

M = SECE + (1= 0) S7" (N +x7)

Capital share in the entry cost

_ S
Kt— Xp.t

*__ 8%
Ki= Xft

Free entry

Xh.t= OW—2zE ¢

* * *
Xp 1= 0wy —2pp

Number of firms
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Ntp1=(1—38)Ni+ONg 4

N7} = (1 —8) N;+0N% ,
Euler bonds

v (EtCip1 — Cp) = BEtXZ.tH—XZ.t

Y (EtCZ‘+1 - C:) = ﬂEtx?"ft—&-l_Xl}’.kt

Euler shares

Y (EeCrr1 — Co) =B (1= 6) Euxjy =G+ [1 = B (1 = )] Erdnata

v (E:Cipr — Ci)=B(1—-6) Eixiyp =+ [1— B (1 —06)] Ed} iy

LOP of asset, dividend and goods

Xp=xp 1~ Qr  Xj= Qetxiy
Xl;;.kt: Xz.t_Qt X?‘.t: Qt-l-Xl}’.kt
dj, ;= dn.t—Qs, dyi= Qi+d%,

Phi= Pni—; Pft= QtJFP;'.t
Labor Market clear

Sppwy = (0= 1) SH (Ny +dpg) + 05 (Ngt +x57)

S%W: = (U - 1) S%)[ (Nt + d}.t) + 95?4 (NE.t + Xjfa.kt)

Perfect risk sharing condition

Qt:’Y(Ct *Ct*)
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D Relative variations

Definition of relative variables are following :

R__ *
z,'=2,—7]

Ci=C—C;
NF'=N;—N;
Ng.t:NEi_N*E.t
XfR: X?L.t_x;.t: Xp 1= (Qt‘f’xj‘ikt)
dfidh.t*df.t: dp.s— (Qt+d;_t)
wit=wi— (Qe+w;)
Note in particular for relative dividends using (92) and (93) the relative

dividends are expressed as:

g —w

1 NP+ (2 = 1) (My — M) = (2a = 1) (w = 1) Q¢ (113)

dff = (w—1)pf* -

Plugging the variations of M; and M/ this is further developed as

o—1
+(2a = 1) [SH(CF-Qy) + (1= 0) 57T (NE, +x¢7)]+(2a = 1) [SH + (1 - 0) S} — w] Q:
(114)

dif = (w—1)p;" - \

Finally using the complete market condition (39) and the real exchange rate
variation (34) it becomes (35).

E The optimal portfolio

Plugging the terms,

1 1) @2a-1 R_s flﬁNR dR eﬁ NE skt
(2a )Py =Sw |(o ) M(t+t)+ ]\4(E.t+xt )
v Sw Sw

+(2s—1) [Sp (N +dfF) —=S; (NE, +x7)] —2b(2a — 1) p*  (115)
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Noting that N = 0 and also plugging the following relative dividends,

NI +dff= (A= 1) pft + (2 — 1) (1 — 0) S}* (NE, +x¢7) (116)

The relative budget constraint becomes the function of terms of trade pf* and
investment risk N& , + x{f.  Regrouping the terms then s and b are found by
solving,

SM sM
(20— 1) (1 — 6) SM {SW (0= 1) Gr + (25— 1) SD} +0Sw Zr — (25 = 1)S1 =0
w w
(117)

SM
(i—l) (20—1)+2b(2a —1)— (A —1) |:Sw(0—1)5,§/4+(28—1)sl) =0
(118)
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