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Apéndice

6.1.
Equacao |

Max Y7 FEU(C.C). 0<a<]
Sujeito a:

— 1+
Biijir = Yeuj = Craj + - By

t+j+1
Lagrangeano:

R
Max L=ZzT=gﬁlEt [U(Ct’Ct—l )]_¢t (Bt+1 -Yt +Ct '_tBt)

t+1

Condig¢des de Primeira Ordem:

ﬁtEt [U£ (Cz’Ct—l )] - ﬂHlEz [Ué (Ct+1’Ct )] - ﬁt¢t =0

(Ct):
- ¢t = Ul (Ct > Ct—l ) - Et [UZ (Ct+1 > Ct )]
IBt¢t _ﬂHlEt [¢t+l ;;] =0
(Bt) t+1
R
- ¢z = ﬂEt [¢t+1 _t]

t+1

E desta maneira:

. . R , .
U;(C,,C,.)~ BE,UL(C,.C)] = BE[——{U}(C,,,C,) - BE,IU;(C,,,,C,. )]

t+1
onde U;’ ¢ a derivada da funcdo utilidade com respeito ao primeiro termo e
U,’ ¢ a derivada da fungao utilidade com respeito ao segundo termo.

Utilizando os mesmos passos utilizados na log-linearizagdo do modelo

basico e assumindo “market-clearing” (C=Y;), chegamos a seguinte equagao:

V. =p Yo+ Pk, [)A’m ]+ psE, [.j}t+2 ]+ PE, l]’ét — 7y J+ &
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onde:

-y’ . [A——
0, =— yM Elasticidade de U, (y,y)emrelacdo ay
U, (».5)

~UL(y,y) ~UL(ny)
52:)/ 12 y 21

T =Flasticidade de U, (y, )em relacdo ay
U, Gy U Ghy)

—UL(3,)
5, = —y—2 BEP4

I — —

U, (»,»)
54 :—U%(E’%)
U (»y)
_ -9,
”re (ﬂ53 +51 _52)
_ (:353 +51 _ﬂ52)
2" (gs, +6,-0,)
_ P9,
o (ﬁ§3 +51 _52)
__ (1+p5.)
Pa= (ﬁ53 +51 _52)

Neste apéndice serd feita uma andlise dos coeficientes das equacdes I e II de
maneira a estudar os sinais esperados em cada uma destas curvas. Das

propriedades da fun¢do utilidade de agentes racionais, sabe-se que U/(C,,C, )
sera sempre positiva, porém decrescente, e portanto, U/ (C,,C, )sera sempre
negativo. O sinal deU/,(C,,C, ) vai depender se o efeito predominante é o da

formacdo de habito ou o de bens duraveis. Deste modo, como explicado na sec¢ao
3.2 e desde que o >1, se o efeito ¢ o da formagdo de habito, entdo a utilidade
marginal do consumo em t aumenta com o consumo em t-1, e desta maneira

U, (C,,C, ) sera positivo. Do mesmo modo, se o efeito ¢ o de bens duraveis,

entdo U], (C,,C, ) sera negativo. Ja U, (C,,C, ) tera o sinal positivo. Portanto:

_Uﬂ
51: y ll(yy)
U, (y ¥)
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S5, =y UL (3, _ 5 Uz (3,) { >0 para formacdo de hdbito
2 oo == ’ .
U, (n,y) U, (n,y) | <O parabens duraveis
~UL(13,)
05 = —y ==
Ul (ya y)

0, = —Uzr()_}’J_/) >0
U, (v,y)

Da equagao (I) temos:

- -9,
P (ﬁ53 +51 _52)
P, = (1853 +9, _ﬂ52) >0

(ﬁ53 + 51 - 52)
P
’ (/853 +51 _52)

B (1+p5,) >0 para bens duraveis

Pa= (85, +6,-6,) | <0 para formagéo de hdbito

Observe que:

a) p, tem o sinal contrario ao de p,

b) p, ¢ menor ouigual a p, (pois B € menor ou igual a 1) em mddulo.

c) p, ¢ sempre positivo e € maior que 1 se J, € positivo, e menor que 1 se
0, ¢ negativo; logo, p, serd maior que 1 para formagao de habito e menor que 1
para o caso de bens duraveis.

d)Se f=1,entdo p, =1.

e) E dificil afirmar qualquer coisa a respeito de p, sem saber as magnitudes

de 6,,0, e 0;.

6.2.
Equacao Il

Max 7 BE[U(C,C.C )

Sujeito a:
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— +J
Bt+j+1 = Yt+j —Cry T Bt+j

t+j+1

Lagrangeano:

R
MaxL=Y B'E[U(C,.C...Cu)l-4,(Buy-Y, +C,-—-B)

t+1
Condig¢des de Primeira Ordem:
(Ct):
BUNC,.C,C o)+ BE U, (C,,,,C,,C )1+ BEUL(C,.,,Cui . C)I = B¢, =

= 4,=U\(C,.C.,.C.,)+ BE[U,(C,.,.C,,C )]+ B°E,[U5(C,.,,C..i.C))]

B, B[4, :4] ~0
(Bt): Ié“
S 4= BEIS,]

t+1

E desta maneira:

U\(C,.Ci,Cy) + BEIUL(C,. €, C )T+ BPE[U(Cy, Coly, C)] =

R (. , ,
ﬁEt [7[_ (Ul (Ct+1 > Ct > thl ) + IBEZ [UZ (Ct+2 > Ct+1 > Ct )] + ﬁzEt [U3 (Ct+3 > Ct+2 > Ct+l )])+ ét]

t+1

Utilizando os mesmos passos utilizados na log-linearizagdo do modelo
basico e assumindo “market-clearing” (C=Y;), chega-se a seguinte equagao:
(1)
B =19s +7a0a + P E D B D [+ B [l 1o E R - [
Onde:
T=(5,+ PO, +B°5, - B5,)"
7, =7.(05—0,)
y, =76,
Vs = 1.8, + fS, + pS, — B, — B°S,)
ve = 2|0+ B, + B2 (5, -5,))
ys =1.(B’55) ==Br,

7o =7.(1+ o, +ﬁ258)
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- Uy (;a;a;) -Uy (;a;a;)
Sy =y ===y

U (3v,y,») U, (v, »,»)

s <3 Un00.0) =;U3”z(y,y,y)

6 P — — r— —

U, (v, y,») U v, y,»)

—-Uj. (;:;:;)
5, =y

Uu (3v,y»)

_U’(;’;’;)

Sy = y—F ==

Uy (0,5,5)
Sendo que 6,,6,,0,e o, tém as mesmas formulas apresentadas na

equacao I.

Desta maneira, temos que no caso da fung¢ao utilidade cujos argumentos sao
c,.C,., e C,_, ocorre que U,(C,C_,C_), U,C,C_,C_) e
U,(C,,C,_,,C,_,) sido positivas, enquanto que U,,(C,,C,,,C,_,) sera positiva se
ha formagdo de habito em t-1 e negativa se ocorre o fendmeno de bens duraveis, a
mesma regra valendo para U,(C,,C,,,C, ), para t-2. U, (C,,C_,,C,_,) sera

sempre negativo. Portanto, na equacao II temos que:

5 I — — — I — - —

5. =y Ur.(y,7,7) 5 Ul (v, v,y) {> 0 seha formagdo de habito em t -2

U, (»,7,¥) U, (7,7,) <0 se ha bens duraveis emt —?2

6 !

s :—U;;(;,;,;):;U;’z(;,;,;) {>0 se o fenomeno é o mesmoemt—let—2
U »yy) U ()

<0 sesdo diferentes

s :;Ué’a(y,y,y)

7 r— —

U, (3,5,))
5, =y LY 0 compre
Uu v,y
r=(6,+ S, + B°S, — BS,)”
= T-(55 _52)

Yy =7.(=05)
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vy =1.(0, + Bo, + po, — po, —,8256)
7, =21+ B3, + (5, ~6,)]

75 = 1(f28,) =By,

ve =t.(1+ BS, + B>5,)

>0

Observe que:

a) 7, tem o sinal contrario ao de y, .

b) 7, € menor ou igual a y, (pois B € menor ou igual a 1) em modulo.

c¢) Supondo que B =1, y, ¢ menor que 1 se J, € positivo, € maior que 1 se
0, € negativo; logo, y, serd maior que 1 se ocorre o fendmeno de bens duraveis

em t-1 e menor que 1 se ha formagao de habito.

d) y, somente serd negativo se 7 o for, pois o numerador ¢ sempre positivo.

e) E dificil afirmar qualquer coisa a respeito de y,e y, sem saber as

magnitudes de 6,,0,, 0;,0;,0,,¢ J,.

Abaixo serdo apresentados o que significam os coeficientes da equagdo,
derivada na secdo 2.2, que tem as expectativas do hiato mais préximas do presente

substituidas por expectativas da taxa de juros real:

j;t = (01)31‘—1 +(02j>t—2 +¢3Et [j}t+3]+¢4Et [)’}t+4]+§05Et[At+5]+¢6Et liét _7%1+1J+
+¢7Et [jétﬂ _/Z\-t+2:|+¢8Et [l’ét+2 _/Z\-t+3:|+(09Et [Iét+3 _/Z\-t+4:|+é:t

,U:(l_7/3(72+7/372_71))71

_ 73271
77_—
IS N2

o, = u(ysr +7,+7.m)

0, = V)it

0y = uly,y. + 73+ (ry +ym)

0y = u(ysys + 75+ (rays +7575)0)

05 = ulyys +7,7:m)
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DPs = HY ¢

6.3.
Equagao com @ variante no tempo

t
Max Y7 E, [H BUC.C.C )}
i=1

Sujeito a:

— t+j
Bt+j+1 = Yt+j —Crj T Bt+j

t+j+1
Das condi¢des de primeira ordem e posterior linearizagdo da equagdo de

Euler resultante das mesmas, chega-se a:

V=0V 7200 +7/3Et|r),>t+l]+}/4Et[j/t+2]+7/5Et[j>t+3]+}/6Et ljétJ_}/’/Et[ﬁ-H—l]—"_
+¥sB + 7/9ﬂ’\t+2 + 710803

onde;
‘9:(51 +353 +BZ57 _356 _52)_1

7, =6\65 -6, _356)

7, =0(-5;)
v, =0(5, + BS, + B>5, - BS, - B3,
v, =0(Bs, + B*5, - B>5,)
= 0(5°5,)
ve =7, =00+ B35, +B5,)
Ve =0
7y =0(B5,)
70 =0(B5,)

Mas como:
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N | =

=% = log(R)~log(7) = ~log(B) e f,, =log(B,,,)~log(B), entdo:

76Et [R\t - 7%t+1 ]+ }/SB\HI + 79ﬂAt+2 + 710/3’”3 = 7/6Et [IOg(Rt) - log(ﬂ-tﬂ) + IOg(E):I-I-
= 7 (log(B,..) ~1og(B))+ 7, (108(B,..) ~10g(B))+ 710 (l0g(B,..) ~ log(B)) =

= 76Et [IOg(Rt) - log(”tﬂ )] + }/8 log(IBtH) + }/9 log(ﬂHZ) + }/10 10g(ﬁt+3)

Pois y, =y, + 7, +7,, - Logo, obtém-se:

P = 1P V2P0 FVE D [+ VE [P [+ 75E D5 ]+ 76E, [log(R )] - 7, E, [log(x,.,) ]+
+ 78 log(ﬁﬁl ) + 7/9 10g(ﬂt+2 ) + 710 log(ﬁH})
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Anexo

71.
Bootstrap

3, = Bds + BB+ BE 5.2 ]+ BER |- B.E 2, ]+ 07

B1

90

p=-141 62 =0.75381/ IC = [-2.52 , -0.248]

B3

p=-31188 / o =3.8566/IC = [-5.67 , -0.51]

0
-10 -8 -6 -4 -2 0 2 4

80

100

90

80

70

60

50

40

30

20

B2

-2 0 2 4 6 8 10 12 14
1L =4.9869 / 2

p4

=125 o -0.5 0 0.5 1 1.5
pu=-0.1327 / 62=0.27003/IC = [-0.779 , 0.562]
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B5
90 T

0
6 4 2 0 2 4 6
p=-0.094344 | o2 =2.9652/IC = [-2.36, 2.05]

100

66

p6

0.2 -01 0 0.1 02 03 04 05 06
u=0.051547 / 62=0.019267/IC = [-0.119, 0.235]

V. =By + By, + BE, [),}H—l]—*_ﬂSEt [)31+2]+:B4Ez [ét]_ﬁSE[ [7%;+1]+6z2

BO
90 T

80

70

60

50

40

30

20

10

0
-0.06 -0.04 -0.02 0 0.02 0.04 0.06 008 01 012 0.14

u =0.047209 / o2 = 0.00062337 / IC = [0.0148 , 0.0786]

0
-6 -4 -2 0 2 4 6 8 10 12 14
p=3.8973 / 2 =7.5638/IC = [0.343 , 7.5]

90

80

p1

3 -2 -1 0 1 2
u = -0.72496 / 52 =0.82608 / IC = [-1.92 , 0.404]

B3

-8 ) -4 2 0 2 4
| = 2.7604 | o2 =3.5837/IC = [-5.28 , -0.356]
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K =-3.4671 / o? = 3.2119/ X=[5.7,4.12]

pé

120

120

02 -0.1 0 0.1 02 03 04 05 0.6
p = 0.090652 / 62 =0.018273/IC = [-0.0818 , 0.272]

67

1= 044534 | 6% =27739/IC = [-1.72, 2.52]

B, = Bis 4 Bodis + BoE [ |+ BED )+ BE R |- BE [, ]+ Bro?

p=-14.4782 / 62=21.1989/IC = [-20.5, -8.67]

120

B2

-6 -5 4 3 -2 - 0 1
| =-2.4695 /| o2 =0.71339/IC = [-3.56 , -1.4]
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= 52.9306 / o2 =290.5873 / IC = [31.3, 75.1]

90 T T T T T T

-1.5 -1 -0.5 0 0.5 1 1.5 2
p=0.12025 / 02=0.23342/1C = [-0.51, 0.752]

-0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5 0.6
pn=0.1105 / 62 =0.016791/IC = [-0.0482 , 0.279]

0
-20 0 20 40 60 80 100 120 140

90

68

-40 -30 -20 -10 0 10
pn=-35.549 / o2 = 134.4853 / IC = [-50.8 , -20.9]

-2 0 2 4

pn=-1.5222 / 02 =2.8065/IC = [-3.73, 0.702]

V=B + B+ By, + BE, [)}z+1]+ﬁ4Ez [.),}t+2:|+ﬂ5El [fezJ_ﬁéEz [7%”1]"':870-:2
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po p1
90 120

0
006 004 -002 0 002 004 006 008 01 012 -30 25 -20 -215 -10 5 0 5
11 =0.030379 / o2 = 0.00060555 / IC = [-0.002 , 0.0614] u=-12.6527 / ¢“=22722/1C=[18.9, -6.79

p2 p3
100 120

0
-6 -5 -4 -3 -2 -1 0 1 -20 0 20 40 60 80 100 120
p=-2.2014 / 62=0.73715/IC = [-3.3, -1.13] n=47.2116 / o2 = 302.5667 / IC = [25.5 , 70]

0 0
-80 -70 -60 -50 -40 -30 -20 -10 0 10 -8 -6 4 2 0 2 4 6
p=-31.9441 / 62 =138.529/IC = [-47.2, -17.5] p=-2.0824 / o2 =13.3837/ IC = [-4.43, 0.27]
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-8 -6 -4 -2 0 2 4 6
p =-0.92949 / o2 =2.9084/IC = [-3.16, 1.34]

70

B7
90 T

0
-04 03 -02 -0.1 0 0.1 02 03 04 05 0.6
p=0.12585 / 52=10.01607 /IC = [-0.0298 , 0.289]

B, = Bis+ Bods + BE [y |+ BE ]+ BE R |- BE [0 ]+ Bro?

0
-35 -30 -25 -20 -15 -10 5 0 5
pn=-14.2832 / o2=21.6362/IC= [-20.3 , -8.26]

B3
100

0 10 20 30 40 50 60 70 80
W=347116 | o°=128.7814/IC = [20 , 49.3]

B2

-6 5 4 -3 2 = 0 1
p=-24324 | 62=0.72116/IC = [-3.53 , -1.31]

40 35 30 25 20 -5 -10 5 0 5 10
u=-17.5531 / o%=34.1341/IC = [-25 , -9.97]
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90 T T T T T T 100 T T T T T T

=l -0.5 0 0.5 1 1.5 2 -8 -6 -4 -2 0 2 4 6
pn=0.11411/ 62 =0.22365/ IC = [-0.492 , 0.716] w=-15237 / 62 =25751/IC = [-3.62, 0.452]

B7
100 T

03 02 -0.1 0 0.1 02 03 04 05 0.6 0.7
p=0.11557 / 62 =0.015712/ IC = [-0.0447 , 0.278]

B, = Byt Bids + Bodrs + BE |+ BoE 1)+ BE R, |- BE 7]+ pro7

0 0
-0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.1 0.12 -35 -30 -25 -20 -15 -10 -5 0 5
u =0.029924 / p =-12.5228 / o2 =23.0861/IC = [-18.8, -6.13]
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0
-6 -5 -4 -3 -2 -1 0 1
w=-2.1761 / 62=0.74407 / IC = [-3.3, -1.04]

B4
100

n =-15.8263 / o2 =35.1465/ IC = [-23.5, -7.85]

p6
100

0
-8 -6 -4 -2 0 2 4 6
n=-0.95884 / o2 =2.7046/IC = [-2.98 , 1.08]

J/}t Zﬂl.j}t—l +ﬂ2Et[j}t+l]+ﬂ3Et[j>t+2]+ﬂ4Et []’étJ_’_ﬂSEt |i7,z\-t+l:|_’_ﬁ6at2 +ﬂ7Et ljétHJ—i_ﬂSEt []’ét+2J+ﬂ9Et ljé

72

0
-10 0 10 20 30 40 50 60 70 80
u=30.947 / o2 = 134.5987 / IC = [15.3 , 46.1]

BS

-8 -6 4 -2 0 2 4 6
W =-20471 | o2 =3.4712/IC = [4.53, 0.349]

100 T T T T T T T T T

0
-0.3 02 -01 0 0.1 02 03 04 05 06 0.7
p=0.13066 / 52 =0.015707 / IC = [-0.0326 , 0.292]
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0
-5 -4 -3 -2 -1 0 1 2
p=-1.4036 / o2 =0.69424 / IC = [-2.46 , -0.369)]

0
-6 -4 -2 0 2 4 6
p=-0.34794 / 62 =2.7034/1IC = [-2.39, 1.73]

73

B2

90

4 -2 0 2 4 6 8 10 12 14

100 T T T T T

0
-20 -10 0 10 20 30 40
1=13.2718 / 2= 62.718/IC = [3.64 , 23.6]

100 T T T T T T T T T

0
-04 03 02 -0.1 0 0.1 02 03 04 05 0.6
pn=0.067163 / 52 =0.017976 / IC = [-0.102 , 0.243]
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B7
100

0 0
120 -100 -80 60 40 20 0 20 40 60 -150 -100 -50 0 50 100 150 200
| =-33.1275 | o2 =568.8126/ IC = [64.6 , -3.55] W= 27.9026 | o2 = 1469.7324/ IC = [19.4 , 78.9]

BO

100

0
-100 -80 -60 -40 -20 0 20 40 60 80
n=-8217/ o2 = 447.9648 / IC = [-35.3, 19.2]

B, =Py + BIs + BE |+ BE o]+ BEIR |+ BE2,. ]+ Beo? + BE|R., |+ BE|R.. |+
ﬂ9Et I:]%H} ]
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V=BV + By, + BE, [fm ] +BLE, [JA/;+3 ] + B E, I_Iér - tendJ+ BeE, [ﬁm ] + /37@2

p1 B2
100 90 T

0 0
-30 25 -20 -15 -10 5 0 5 5 = -3 2 =il 0 1
p=-135301 / 62=21.1/IC = [-19.7, -7.64] w=-2.1676 / o2 =0.70759/IC = [3.28 , -1.1]
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100
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) 4 2 0 2 4 6 8 10 12 5 4 -3 2 -1 0 1 2
|1 =3.7961e-009 / o2 = 5.6374e-018 / IC = [7.98¢-010 , 6.74e-008] 10 p=-1.8903 / o2 =1.0622/IC = [-3.24 , -0.536]

B7
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n=0.2521/ 62 =0.019374 / IC = [0.0739 , 0.435]

V=B + B+ By, + BE, [)A}m ] +BLE, [JA’;+3]+ BsE, [Iéz - tend]+ BE, [ﬁm ] + ﬂ70t2

g0
120 T

0
-0.02 -0.015 -0.01 -0.005 0 0.005 0.01 0.015 0.02 0.025 0.03 930 -25 -20 15 -10 5 0 5
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7.2.
Validagao Cruzada

7.2.1.
Retirada de 1 observagao

3, = Bii + PE 5o )+ BE 5]+ BLE R |- BiE[7,,]+ 0

B1

B2
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By, + BE, [J’;Hl ]+ BE, [)’>t+2 ]"’ BLE, lét J_ BsE, [7%”1 ] +o
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B =By + Bibos + Bods + BE ]+ BE 5 |+ BE R |- BE 7., ]+ Bro?
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B =By + Biios + Bods + BE o1+ BE s |+ BE R |- BE 7, ]+ pro?
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By = Bids + Bodra + BEDn )+ BE ]+ BE|R |+ BE (2, ]+ Bro? + BEIR. |+ B.E|R... ]

+ B E, []AQM]

18 T
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B, = By 4 Bibs + Bodrs + BED )+ BE ]+ BE|R |+ BE %)+ Byo? + BER. |+ B,E,|
+ ﬂlOEt [Rt+3 ]
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7.2.2.
Retirada de 2 observagoes

B, = Bis + BE ]+ BE D]+ BE R |- BE .1+ Beo?
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3, = By + Bi + BE 9o )+ BE 52 ]+ B.ER |- BiE[7,,]+ Beo?
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