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APENDICE B — CODIGO comPp St
MODELO EM DYNARE -“-’._.l--_ﬁ-?_

‘!“n'vmlumﬂﬂﬁﬁ DO

¢ Code for Master Thesis b -
4 Alexandre Carvalho da Cruz e

9 This version: February 2015 i R SR
; T R i _-l"r' g =g
3 Based on Gerali et. al. (2010) e LS

% Comments: e il

% RBC (medium scale DSGE) model with: iﬁ éﬁﬁmﬁmt
variable

% capital utilization, sticky bank ratss fbanga in hmﬁE:
competition) AR

% 10 sections in the model block: 1) Households, ﬁT:Eﬁ
Capital .
% Producers, 4) Retailers, 5) Banks, 6) Hﬁﬂ&tﬁﬁ?’ﬁﬁﬁ]ffl'
Aggregation, e
% 8) Market Clearing, 9) Variable of Interest, 10) E&

F'

Lo

x ai"ra -s""' l !I ﬁ"
I ]

var _ T
Households consumption & -ETi-
Households labor 5 Tha
Households deposits
Households wage FarliNg
Households budget cﬂnatraint multi_f#g$ :,

£

=
e oP oP dP of oP
o e W=

SDF H Households Stochastic Discount Fa;;l’Q;
2l 7 Entrepreneurs consumption e

8 Entrepreneurs labor ghE
9 Entrepreneurs household labor demand
10 Entrepreneurs loans ) reen e SR
11 Entrepreneurs Gﬁﬁﬁtﬁ}a@&ﬁﬁgrm;;ﬁj3:

12 Entrepreneurs capital utiliz h”
13 Entrepreneurs wholesale good
14 Entrepreneurs budﬂﬂﬁ'¢ﬂ“”%E?¥.¢
15 Entrepreneurs insantiﬂa "”T :

y E

lambda E

s E
multiplier

UK

SDF _E

P P OF O OF o o o oP

16 Capital rental rate s
17 Entrepreneurs Btﬂdh&$t=-” 5.+

op of

q k % 18 Price of mapitai in %ﬁﬁm&

Entrepreneurs capital flow multiplier f;"ﬁ':f%ﬁJ
k_C % 19 Capital ?Eﬂﬁﬁgg@ﬁﬂfifgﬂyh-w
e % 20-ca91ta1 ﬁﬂﬂfmvlﬁﬁri:nm

pi % 21 R
X % 22 Re
final good price

4o
L
O
h
t...h..
ct
o)
P of

b B

d B 3

R.b 2
r d 5
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of oF
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R i % 32 -;Hﬂnatcaﬁy ﬁ: it Jnﬁ :
33 Aggregati
o H@grﬁﬁﬁﬁﬂﬁﬁnﬁ”“
7 35 Aggregation Hous

of oP o

. SE A ) A
36 Aggregation Entrepreneurs
37 AHQIE.QE;Iiﬂi} Entrepreneurs el -
38 Aggregation Entrapmaﬁagm S __:_.
39 ngreqatiﬁnfﬁntr&ﬁrﬁﬁﬁﬁhﬁ._.ﬂ
41 hggr&g;ati-an-;:Entﬁyﬁnﬂfm i i R
_E 42 Aggregation Entrepmne‘?"f R

g o o of o of of

43 Aggregation C
44 Rggregation

g0 1 7 |
P of

Y R % 45 Aggrggatiun.ﬂ&tailaﬂﬁ

46 Aggregation Banks A
47 Aggregation Banks e
48 Aggregation Banks '

m X
o
oo

o o™
P

O
o

49 Market Clearing ¥as
50 Market Clearing en i s
51 Market Clearing e
52 Market Clearing L S
53 Market Clearing Nk
54 Market Clearing s
55 Market Clearing _ ;IﬁA-H£~

HRDTOITO
P g P of P of of

spread % 56 Average Bank Spread

a E % 57 Exogenous Process:

m E 58 Exogenous Process:

epsilon y % 59 Exogenous Process:
final good

nu

div

oP

60 Exogenous Process: Banks
61 Exogenous Process: Housenc

oo g

=
r

varexo
e ak
e mE
e epsilon_y

shock




kappa p % Retailers o
delta kb, kappa kb %'m

kaPPE br EPEi 1911 b % Rﬂ&;ﬁ%ﬁﬂ}.ﬁﬁ i Jb 8T

Ihﬂ l‘- ph i__Pif Phi’J % Hﬁm : ',""__ T ‘F;;'- :: i ,

RIpLd ey rho _m_E, ﬁhﬂ Epﬁiléﬁﬁﬂ¢g_ sty iy
persistences of exogenous prngaasﬂﬂ i
% Steady state values : E EE’ qP-n

.
[

A H=1.4; % Calibrated
A E = 0.6; % Calibrated
beta H = 0.9943; % Gerali et al. (2010) - EU - o e
beta E = 0.975; % Gerali et al, (2010) S¥5i= S _—

alpha = 0.25; % Capital share in the production function J (1=
) = Labor share in the production function - L
% Gollin (2002) USA

0.9; % Households labor share in the production :jfffifj;“
Entrepreneurs labor share in the production EqﬂeLﬁ%f ¥
% Gollin (2002) USA (=T

=5 =
izl o
—
I

etal = 0.0469; % 1st capital utilization cost paramﬂtaﬁ

Schmitt-Grohé and Uribe (2006) specification
% Lima (2014) BRAZIL / Gerali et al. {_‘Eamrj&-t Wg L

eta? = 0.1 * etal; % 2nd capital utilization cost ﬁa?”"”ﬁ‘
to Schmitt-Grohé and Uribe (2006) specification |

delta k = 0.025; % Depreciation rate of physical c&pitf@-f
3 Gerali et al. (2010)
kappa i = 10.0305562248008; % Adjustment cost to invaa;;}jmag met

estimated by Gerali et al. (2010) EU
kappa p = 33. 7705265016395; % hdgustm&nt cost to satjpmm

estimated by Gerali et al. (2010) EU
kappa kb = 8.91481958034669; % Adjustment cost to har,lk;

parameter estimated by Gerali et al. {Zﬂlﬁ] EU ”
kappa d = 2. 29537377104213; % Adjustment cost to ﬁJf-TiLwﬁﬁgf%
parameter estimated by Gerali et al. (2010) EU S
kappa b = 7. 98005959044637; % Adjustment Eﬂﬂf‘ﬁﬂ
parameter estimated by Gerali et al. {zﬂiﬂhrﬁﬁ

1=

delta kb = 0.1; % Depreciation ﬂf’h&ﬂ&sﬁ@ifﬂ A
cost) e 4

%%% | ple ._q..-; .4":
epsilon d = -1.46025; & Elasticity of
epsilon b = 2.932806; % E&L@ﬁi@iﬁ&i% gﬁ}_ )

5%

rho i = 0. 750481873084311;
-cmrant nom -na:L mtféxwt& |




phi_pi = 2.00384780180824; @
steady state on current nominal in

EU .&ﬂ,@“i
phi_y = 0.303247771697294; % ﬁhﬂﬂﬁﬂ
steady state on current ngminﬂl 1

EU

rho a E = 0. 9;:
rho m E = 0.9;
rhu_epsllnn_y = (0.9
rho nu = 0.9;
rho div = 0.9; g

pi ss = 1; % Steady state gross inflaﬁiaﬁ}ﬁ&égfahu

R 1 ss = ( piss /betaH-1) * (epsilond=-1) /
steady state gross nominal interest rate :E 3
a E ss = exp(0); W= :w-

m E_ss = 0.35; % Entrepreneurs loan-to-value raﬁiﬁ
epsilun VEaS =D [ s
nu ss = 0.09; % Eanking Capital ratio over Lmamg ﬂ,;_ﬁ{ 1
div ss = 0.5; T

LY
T,

model;

LR AR R AR R R
% 1) Households % -;.?iﬁﬁ
EHEERLEEELALHELLY PR

exp{c H) + exp(d H)
- exp(w H) * exp(h_H) + ( 1 + exp(r d{-1)) } / axgﬁggﬁ*j

+ exp(profit R) + exp(div) * exp(profit B):
1 Y/ expile sH)Ns exp(lambda H);
exp (lambda H) * exp(w H) = A H A e (ET aﬁpﬂhbi

beta H * exp(lambda_H(+1)) * ( 1 + exp(r_ d) ) Aﬁ+ +1
exp (lambda H) ; q ~¢;}?E1‘f;'

33353233 BEBBLRRBLE g
$ 2) Entrepreneurs % g
SEFHTERLBABLEILLNERY -

exp(c E) + exp(w_H) * exp(h_ EH) + ( -
exp (b E(-1)) + exp(q k) * ( exp(k_ 5!{~ |
£ aral *  exp/)l o LiiEE eta2 i S

1)) = _s_u
= exp(y_E) / exp(x) + aﬁpﬁb Elg 0

‘EHP{Y E) = exp(:
* (1 - alpha ) j X




exp(lambda E) * ( 1 / exp(x) )
+ exp(h EE)*(~-1) = AE * { 1
Bl
exp(w_H): 3 2 TIRRR

exp(lambda E) = exp(s E) * ( 1 + Eﬁp{r,ﬁf RADIL
exp(lambda E(+1)) * (1 + exp(r BIN)N/ies] TL e
R il &&E%E1;;;‘¢
beta E * exp(lambda E(+1)) * ( exp(r k(+1)) #Eﬂﬂﬂﬁfﬁﬁtl -
exp(q e UL S dElta k)= ( etal * { Hﬁﬁi;. *r,it}ﬂ’ i
2 + (( expl(u(¥1)) = 45 S2F SIS T A
+ exp(s_E) * exp(m_E) * exp(q_k(+1)) * exp(pi(+1)) * (1
= exp(lambda E) * expl(q k); ".'“H _m,¢,

expl{r k) = etal + etaz *(aXp ({y) —=S1uu

alpha - 1 ) * exp{h EH)~ ( mu * { 3 alpha ; } *j~g_15 -~
) * (1 = @alpba )il s
= exp(r Kk); T AT

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%&%%%%%%%&%%%%%tt%&&%&ifﬁ?ﬁ"7”
% 3) Capital Goods Producers (owned by entrepreneurs) %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%aa%&&&a&&&&%&&a&%&%&&&*

exp(k €) = ( 1 - delta k )i * ‘oxps d(E IEFR{SIE haﬁﬁa 3
expliG)" / [exXpP (G 1)) = 1 jaziyk e (LG :

exp(q k) * (1 - ( kappa i / 2 * ( exp{i C) / exp(1_C(-1)] ~1H/r2 8
kappa i * exp(i_C) / exp(i_C(= 1)) * (expli el Ei:pﬁi_ﬁzf 1)
) 0, :_«; ":' 2
+ exp(SDF E) * exp(qg_k(+1)) * kappa 1 * fﬂﬂ?iih§1*1$#ﬁ<ﬂ_jh- Vet
(exp(i C(+1))/exp(i_C) - 1) = 13 LY

%%%%%%%%%%%%%%%%%%%%%%%%%%%&i%ﬁ%t&%&%i%%t%%%&&%m“2L'
% 4) Retailers / Final Goods Producers (owned hy ‘hot aa_.
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%&%%%%%%a%%%%%%%%&&%%ﬁ

1 - exp(epsilon y) + exp(epsilon_ y) / exp(x) -
) * exp(pi)

+ exp(SDF _H) * kappa p * | exp{pi{+1i
exp(y R(+1)) / exp(y_R) ) = 0;

exp (profit R) = exp(y R) * {wl;;.ffitgfﬁiff;ig.ﬁ-u“
exp(pi) - 1 )°2 )i , 1 e :

%%%%%%%%%%%%%%%%%%%&%&%%%%&&%@fﬁ&t
% 5) Banks (owned by thEEhﬂl'f;;#ﬁ”' gt
‘***%**%**%***‘**%*****ﬁ*ﬁﬁ*ﬁ“?:_-””¢£ G

B HBEIBRREAARBBRREER
$ 5.1) Wholesale Banks ¥
%%%%%%%%E%%%ﬁ%&%ﬁ$%ﬁ&ﬂ%ﬁ

........



exp(R_b) - exp(R_1) = - kappa kﬁ ﬁ
exp(k_B) / exp(B) )"2; |
%%%%%%%%%%%%%%%%%%%i%&%&%%%%#&%i; he Tflﬁﬁff_
4 5.2) Retail Banks - Deposits % BT
o435 ABREEAEABEBERARALINRRARAAY Al e,

- epsilon_d * ( exp(R_i) / exp(r d} e % e
exp(r d) / expl(r_d(- =1} b= e exp(c d) / SEEnon

+ exp(SDF_H) * kappa d * ( exp(r_d(+1)) / ex §1 ) o g A
exp(r_d(+1)) / exp(r_d) )72 * exp(d BUH)) / ;er-.,- BY &0

AR EL LR AL R R R R ERE R R AR AR A
$ 5.3) Retail Banks - Loans % _ R
$EEEEEHREELEELLBLELLBRLLHE5%% BOpRasE s

1 - epsilon b + epsilon b * ( exp(R b) / exp(r b} ) -
exp(r b) / exp(r_b(-1)) = 1) * exp(r b) / eﬁgtﬁh';

+ exp(SDF H) * kappa d * ( exp(r b(+1)) / ngLni;,TL-.{,f
exp(r b(+1)) / exp(r_b) )*2 * exp(b_B(+1)) / EﬂprTBJ :

$E5EBEIHELLEREELEL5%%
% 5.4) Banks Profits % it
FEEEEEAIEERB2LURRLEREY R

- kappa kb / 2 * ( ( exp(k_B) / exp(B) - exp(nuj N2 P ;
- exp{r d) * exp(d B)
- kappa d / 2 * ( ( exp(r_d) [ expi(x d(=1)] =1 7) SIS
exp(d B) | --"
+ exp(r b) * exp(b_B)
- kappa b / 2 * ( ( exp(r_ b) [/ explr b=l = LukSe }*f
exp(b B) :
= exp(profit B);

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%&%%%%%%%%

% 6) Monetary Policy (Modified Taylor Rule) % B L
4335355355535 822322422253RERBRRLIBBLARIRNR -.ﬂ%i:-uif

(1 + exp (R i) )=l e R 1 gs )& di=rrhor iy ( f {Eﬁﬁg&ﬂwL
)*rho i * ( exp(pi) / pi_ss )7 phi_pi * ¢ it dILEJ&%}¢M&+ﬁ', T
* (. expi(Y) / exp(Yi(=TIRIES phil i =l lae fhn i I:Lﬂ#~gr-“ e R 1

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%t%%%%%ﬁiﬁﬁﬂiﬁJ

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%ﬁ%% N WILT
% 7) Aggregating over symmetric Hmuaﬁhmlé&ﬂ uwﬂﬂqwq
Good Producers, Retailers, and Banks % aﬁ:i

%%%%%%%%%%%%%%%%%%%%ﬁ%t%;&%&%%&&m%%a%t. il
%%%%%%%%%%%%%&%%%%%&3&%&%&%%%%&%&53 5i EF LA

P exp(C H) = exp(c.ﬂli
exp (H_H) = exp(h_ H)
Taxp(ﬂ ) S Eﬁp{ﬂ Hi

-
r
.
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exp (K C)
exp(I _C)

exp (Y _R)

exp (K_B)
exp (B _B)

]

i

exp(k _C);
exp(i C);

exp(y_R);

exp(k_B);
exp(b_B);

exp(D B) = exp(d B);

EEEEELELELABHLRABLNRY
4 B) Market Clearing %
AR ERE RS E AR AR AR AR AR AR

exp(C) = explc_H) + exp(c E)i

exp(H H) = exp(H_EH);

exp(H) =

exp(D H) = exp(D_B);
exp (D) = exp(D_B);

exp(B E) = exp(B B);
exp(B) = exp(B_B);

exp (K E) = exp(K C);
exp(K) = exp(K C);

exp(Y E) = exp(Y R);
exp(Y) = exp(Y_R);

exp(I) = exp(I _C);
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% 9) Variable of Interest: Spread %
RS RREEISELIBLEEELALLRILRIRANRNR

exp (spread) = exp(r_b) - exp(r d);

EEHEEHLEAEELRRABELLHERANNE
% 10) Exogenous Processes %
EHETEBAELFIERLLHBLTEILABARD

exp(a E)

exp(m E)

exp(epsilon_ y) = (1 = ﬁhéﬁﬁﬁﬁ¥ga%hjji er

* exp(epsilon_y(-1)) + e_epsi

-..-r =
.r:.-- _'-'q._ 'l-:kI

o e
" rho nt
rl

exp(H_EH)"mu * exp(H EE)A( 1 - mu )i

-l bl
..' - o
o =
Bl — g 1
& f " .
TPOER ¥ F AR e e iy .
R ol M - 5 &
b LT i Ll
E 3 5 " - ap
» ’ -
N . R



h H=-1.0478;

d H = -0.9158;

w H = -0.0784; .
lambda H = 0.8468;
spF H = =0.0111;

¢ E = -2.6255;

h EE = -0.7911;

h EH = -1.0478;

b E = -0.8203;

K B = 0.2725;

u = 0.5903;

y E = -0.5509;
lambda E = 2.6255;
E = =1.7597;

= -2.9823;

E = -0.0408;

= ~]1.8388e-17;

mnim

Ko

= -3.9272;
-1.2222e-16;

O L8237

= OB 597

= ik o R e LR m e
| -l |
e il | !

= =3.2167;
-0.8203;
-0.9158;
= =3 9802
= -4.4988;
= -3.5642;
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]

profit B = -4.8262;

Rzl -3.9771;
spread = -4.0629;
end;

shocks;
var e a E = 00563
var e m E = OR0S7

var e_eﬁsilqn_y = 0.05;

var e nu = 0,05;
var e:div = 0052
var e R i = 0.05;
end;

steady;
check;

'Stﬂﬂh_ﬁimul(ﬂrder S & -

ofit R = -2.3426;
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