Capitulo 1

Model - Endowment Economy

1.1 The model

e Endowment

e Household

We denote the unrestricted agent by ”u” and the restricted ones by ”rl1”, ”r2” and ”r3”.

— Utility Function

E Y Bin(CY,) (12)

s=0

for j=u,rl,...,r3.

— Budget Constraint: unrestricted®

PCy+ B+ (14 Go)PiuBi" < Ry By + > > kB + PY] + P/ — 17, (1.3)
[ i s=1
or
PCY+ By +> (14 Gu)PiuBi" < Ry Biy + > PiyRi By + PY/ +P{T" — 1 (1.4)

where i =r1,...,73.
— Budget Constraint: restricted (i)

PCj+ Py By <Y v 'By  + PY, + P/ - T (1.5)

s=1

Note that P =
periods ago.

ﬁ and P; +(s) = k°Pi ¢, where P; +(s) is the today’s price of a long-term bond issued s



or

P,Ci + P,y B < P, Ry B + PY, + P/ — T}

fori=rl,...,r3.

e Financial Firms Profits

Pl =w, <Z Ci,tPi,th7u>
e Government Policies

— Central Bank rule:

efm,t

— Government budget constraint:

B; + Z Pi4By = Ry_14Bi_1 + Z(l + kP 4)Bi_; + PGy —

where i =7r1,...,73

— Supply of long-term bonds:

L,
Pz',tBt

— FeEB,i,t
Py

fori=rl,...,73

— Real primary fiscal surplus:

T
T, Py 1Bt 1
B €Tt
P ( TR ) e

— Government spending:

Q

1) = gy
G, '

In(

e Transaction Costs

(1.6)

(1.9)

(1.10)

(1.11)

(1.12)

Transaction costs are function of the detrended real value of long-term bonds plus an error:

Cri = Wee i

1.2 Solving the model

e CPO’s

(1.13)



1
[0CY] : = = AV P, (1.14)
¢
TRTN _ Rriti1 \u
(0B, - N (1 + Gi,t) Prit = BuEs R o (1.16)
Lyit+1 — i
| ,
[0C}] : = = A\{P, (1.17)
Cy
061 . yi Rp, i
[OB]: Xl = BE, {R Lias m} (1.18)
Lyit+1 — R4
e Aggregation:
— Sum the Budget Constraints:
wuPCY + X, wiPiCi + By + w0, G Praa BEY + X2, P (wuBE +wiBP ) =
Rtletfl + Zz PL7i,t (wuBtL_’lfu =+ OJZBtL_’ll’l) + Pt (WuYu + Zz CdiY;) + ,Ptff — Tt
Substituting (1.9 ) and (1.7) above we have:
wCF + > wiCf =Y, — Gy (1.19)
1.3 Normalizing
Consider the following normalization:
o« Z = )\P,Vj
° Bz,t = Bt/Pt
o Bl =By /P, Vi
° Tz,t = Tt/Pt
e other x4 x,; = 24.
Yo = (A,)?ve (1.20)
¢7T
R, 11,
A emit 1.21
v =1(F) | (121)




(1 + KPi,t)BzL)%i_l
11

 Ri11B...
B.i+Y PiBLi == 1’& >
i t

B i

+ Gy —T.y.

L;i €B,i,t
P B,y =TLetut

fori=rl,..,73

T
Tz,t — Gz,t =0 (Bz,t + Z Piytle,’ti1> Tt

Gz,t
G.

In( ) = €a

u
Cz,t

=4 Ry
=Y = B,E, [ 2t
’ d ITy 41 ]

zu _ Rpii1 B
EY (14 Git)Pric = BulEy

Ry it+1 — K Hyga

fori=rl,...,r3

=1
RL,i,tH —t+1
Rp 41— ke 1L

=P = Bils {

forv=rl,...,r3

(A}ucz’t + E CUZ'CZ’t = }/Z,t — Gz,t
i

1.4 Steady-State

+ G,

_ 1 Li, BB (1+ kPyp, ;) BL
R M et BRI

i

PB' =T

(1.22)

(1.23)

(1.24)

(1.25)

(1.26)

(1.27)

(1.28)

(1.29)

(1.30)

(1.31)

(1.32)

(1.33)

(1.34)

(1.35)



fori=rl,...,r3
or
T, -G, =® (BZ + ZP,»BZL*’) (1.36)
1
== 1.37

o (137

II

14+ ¢
Ry = (Lt i) (1.39)

Bu
fori=rl,...,r3
1 =i
o = (1.40)
fori=rl,...,r3
Bu
Bi = 1.41
i+9 (A
fori=rl,...,r3
W, CY + > wiCl =Y. -G, (1.42)
1.5 Log-linearization
}A/Z’t = €yt (143)
gl =-CJ (1.44)
for j =u,ry,...,73.
S =r+E (é;ﬂ_l - 7Tt+1) (1.45)
- A R; A K
Git +Ef = mh‘,t + E¢ <:t+1 — M1 — R Ti,t+1> (1.46)
for i =u,7r,...,73
=i R; =i K
Hi= 7 : s Tit + E; <:‘t+1 — Tyl — i _’L s Ti,t+1> (147)
A

for i =rq,.



zt+211€£i1 Bli= B (Bz,t—1+7"t—1)+zz§£iﬁ 'B

Bi/B. 1-TI"'ki)R; G, A
+Z’L Ri—k; R;—k; Tt + B. Gz,t

—3= (ﬂ +> ,'é iil ) (1)

with
- 7 th Tz
Tz,t = Tz + Ysz,t = Tz,t - Y, - X5
z z
and i =71,...,73
. R;
B, — re, = €n;
t 7,t Bii,t
2 Ri— Ky
fori=17ry,...,r3 and j =ry,...,73
Tz,t -G, zt QST B B + B; éj o Rj . 4
T -G B 2Dz t—1 R — o \Prt-1 T o Titet €Tt
z z + Zz R —Fw j J J J J
where j =ry1,...,73
Gzﬂf = €G,t

Tt = QrTy + €myt

Git = €t
for i =u,r,...,73

~ wZC; A Gz A
Y. = Z Y, Coit ZGz,t

where i = u, 71, ...,73

(1.48)

(1.49)

(1.50)

(1.51)

(1.52)

(1.53)



1.6 Simplifications Log-Lin Model

Substituting 1.43, 1.44, 1.51, 1.50 and 1.52:

- CA’tu = Gt + €my + Ey (*CA'ZL_H — 7rt+1) (1.54)
A Rz A Kj
€Cit — C;L = R K/’ri,t +Et (_Ct+1 — TMt41 — R — K,Ti’t+1> (155)
for i =wu,r,...,73
i R; i Rq
_ Ct R — _7"1 t+ Et (_Ct+1 — T4+l — ]Hri7t+1> (156)

fori=17y,...,73

B+, g iif Bi,= 8. (Bz,tfl + (Prme—1 + €m,t—1)> +22 1’; ﬁf B,

B!/B, (1-I1"'k;)R; G
+Z’l ijl{i Rifﬁi Tiat + Bz

— 3T — (B BB ().

with
. . T. T,
Tz,t = Tz + Ysz,t = Tz,t = th R
z z
and i =ry,...,73
R;
Bie— R, —r, bt Bt (1.57)
fori=ry,...,73 and j = 7ry,...,r3
T t — (& €EG.t ¢T > Bj J R;
7 2€Gt _ B.B. .. _ 2z (pI R 1.58
T. -G, 2+ Pu - o ZJ: Rj—r; \"P"1 Ry —ky P ) | ene (59
where j =ry1,...,73
UJZC; A Gz
€yt = Z y, it + v Gt (1.59)

where ¢ = u,rq,...,73



1.6.1 More simplifications

Substituting 1.57 in the system and 1.54 in 1.55

— CA'tu = QnTy + €my + Ey (—6&1 - 7Tt+1) (1.60)
R; Rj
ot - G E, (=g 1.61
€t + OnTt + €myy Ri—nT’H_ t< Rimr,ﬁrl) (1.61)
for i =wu,r1,...,73
) i Ki
-C) = R m ¢+ Ey (Ct+1 — M1 — R — iT’i,t+1> (1.62)
fori=1ry,...,73
B.:+ Zl 1‘; éif ( f%ki rit+ 6B,z‘,t) = 551 (Bz,tfl + (stﬂt*l + €m,t—1)> + Zz g éij ;! (chij Tit—1 T GB’i’tfl)
1. \p.
+ 30, BB Ol w4 ey
~3e T — (B + X HEEBT) (mo).
with
. . T, T,
Toi=T.+Y. 1., =T, =2 =2
YZ z
and i =71,...,73
T..— Gieau ér - BI
’ = = i Bsz,tfl + — (eB, }75*1) +ery (163)
TziGZ BZ+Z’L RlB—ZHL ZR*H] ’
where j =rq1,...,73

=3 9%y e
Yyt — zt T 3, Gt
Y Y

where i = u,r1,...,73

(1.64)



1.6.2 And more simplifications

Substituting 1.61 in 1.62

- CAYtu = Qpm; + €m,t T E; (_CV;L+1 - 7Tt+1) (165)
+ o + L i+ E i (1.66)
€¢.i T Em.t — Ti —7; A
Chist t R Ri—r it t R — 1 S+l
for i =u,r,...,73
- C’Z + ]Etéz+1 = €,it + (lsﬂﬂ't + €m,t + ]Et (*71',54.1) (167)
for i =17y,...,73
B.u+3, 113; éiz ( Ry + EB,i,t) = B,! (Bz,tq + (Prmi—1 + Em,t—1)> +22 ,B% fiz ! (Riij Tig—1+ GB,i,tq)
i =1, .
+2 %Ef (1_12[1-722)&' rit+ BeG.
BY/B,
_L (ﬂ + Zz R,im ) (ﬂ-t)'
with
- T TZ Tz
Tz,t = Tz + Ysz,t = Tz,t - Y’t - x5
and i =71,...,73
T — Gaea ¢r - BJ

J LA : B,B, ;_ z . 1.68

T G, By, P i 1+ZR,,HJ, (€Bju—1) | Tene (1.68)
where j =rq1,...,73

wiC’i i GZ
T e (1)

where ¢ = u,rq,...,73



10

1.6.3 And more...

Substituting 1.68

— O = ppmy + €y + By (—0211 - ml) (1.70)
Rz Rj
€citt OnTt + Emt = rit+E | ——=——7i 01 1.71
¢t T Pn mit = it | m T e (1.71)
for i =u,r,...,73
— Cy+EiCyq = €civt + GaTi + €mye + By (—7e41) (1.72)
for i =17y,...,73
- B!/B., . BY/B. ,— .
B.t+3>,; Rjimz (%H,z + EB,i,t) = Bt ( 2t—1 + (PrTi—1 + €m,i— 1)) +>, yo i,{ (R,R_lni rit—1+ EB,i,tfl)
i CO-1k)\R,
+ 5wl R e+ G e
- (1, -G, | —2r—— (B.B by B (e ) )+ +G
B. z z D zDz t—1 j R B,j,t—1 €Tt z€G,t
BZ+Z¢ R, —r; —nL
Bi/B. o
- (Bt + T B0 ) (o
where i = r1,...,73

wlCi A Gz
Ey,t = Z YZ Cz,t + ?Zﬁg’t (173)

i

where i = u,rq,...,73
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