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1.1 Dynare 4141

1.1.1 Dynare 3444 (why Dynare)

Dynare f#AR——H AN ISR M A B2 15

DSGE SR
MATLAB. R. GAUSS. mathematica, C
Python, Julia, Fortan

DSGE [— %3 F-44 Dynare, gEcon, IRIS Z84%,

Team

The Dynare project is hosted at [ CEPREMAP, 48 boulevard Jourdan, 75014 Paris, France. Development is undertaken by a core team of researchers who

devote part of their time to software development.
ﬂ-“ "“/‘-F
&

Stéph-ane Adjemian : Houtan Bastani Michel Juillard Sumudu Kankanamge Frédéric Karamé Déra Kocsis
Université du Maine CEPREMAP Banque de France Toulouse School of Université du Maine CEPREMAP
Economics

3 e - [ -
Junior Maih Ferhat Mihoubi Willi Mutschler Johannes Pfeifer Marco Ratto Sébastien Villemot

Norges Bank Université Paris-Est  University of Minster  University of Cologne EC Joint Research CEPREMAP
Créteil Centre

A6 # : Michel Juillard (Paris, France )
H Al 437 141 BA -
Stephane Adjemian <stephane.adjemian @univ-lemans.fr>
Houtan Bastani <houtan@dynare.org>
Michel Juillard <michel.juillard @ mjui.fr>
Frederic Karame <frederic.karame @univ-lemans.fr>

Junior Maih <junior.maih @gmail.com>

A

Ferhat Mihoubi <ferhat.mihoubi @cepremap.org>

RS EARY . . WA AGIER slides PAK Torres(2015)



1.1 Dynare 4~%43

7. George Perendia <george @perendia.orangehome.co.uk
8. Johannes Pfeifer <jpfeifer@gmx.de>
9. Marco Ratto <marco.ratto@jrc.ec.europa.eu>

10. Sebastien Villemot <sebastien @dynare.org>

1.1.2 T fEEe

o —ANTALFIHL B PR A3 T 1015 2 B A1 28 e 2 BT (G R SRR
o A~ M SCHFRIEE A Dynare BUREZ AT Matlab # m SCHF (RECCH MIR, B R
16 T EB SR T A

o —ANTFURII AP S BRS¢ (XXX.mod), i A dynare XXX.mod 454, Fis I ]
HEFFHT A

1E Dynare T LB #, % DSGE fysRfifhe by 2

%% Harald Uhlig (1997) K 2Bt

Matlab environment

— W
— VM => >
e a
/
.mod Dynare pre- Matlab
file ' Output
processor routines
RBC_example_dynamic.m
] (ENSREL )
#“EMatlabF &
RBC_example.mod — Dynare —» RBC(‘_:ED;;?;F;IG'm ‘ E#TIHE,
‘ HHELaR
RBC_example_static.m

(FPARBIF)
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o TIHHE MR ) i
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L.1.4 feges: 2] i

o MMB. Dynare i35 http://www.dynare.org,
o WIHEANRYT (EMAETI2, RIMEW, Ji#2~>] DSGE [ Notes 7515555 )
o Bilibili, YouTube
o KA
o Johannes Pfeifer
o Karel Mertens (FEZ3/R)
o Eric Sims
o ZZ0A
o VFAEfh
o Top T
o AER. ECTA. JPE. QJE. RES
o AEJ. JME. RED. JEDC. EJ. EER et.al
o LRI SCHR [ 12
o SW LA NK 41 BGG 54445
o LMLEM : WS R



1.2 DSGE 313580 &

1.2 DSGE HpJsEnc

MATLAB + Dynare PLUS (LATEX)
1. NEIHf4%E Matlab (41fii4s Matlab R2015a) , R #1225 Dynare (#1/fit4< Dynare 4.4.3)
2. FTHF matlab 7E A2 7 1B B #§ 1S

addpath d:\4.5.1\matlab %% dynare i £ F|lmatlab H
Mkdir d:\4.5.1\matlab\filename %% 7 H
cd d:\4.5.1\matlab\filename %B = H K

>> addpath d:\dynare\4.4.3\matlab

>> cd d:\dynare\4.4.3\modelexercise

machfi A&

addpath /Applications/Dynare/4.5.7/matlab (& 42)

cd /applications/Dynare/4.5.7/examples (5 A\ ¥ a] T1EH %)
B BRI Matlablt FEHMANU LT AHEL

TR KT Mac BRI R BT, UL, (1] Mac 1 [H]“# 1] PAZ% Dynare
P TR 2]

AR I EREE N
1. Win10 + TgX Live 2022;
2. MATLAB R2020b+ Dynare 5.2.0;
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/1 BK J5753K /% RBC
{6 VL B 7 3R AR BE NS5 1 7 1 1) A

i m ALK fE CIA 5 MIU
R LA 24 Occbin 124
SKfi#t DSGE ) HAhiEF . Python 5 RIET . #2347 FiAHEE — gecon pydsge Dynare

2.1 BK Jj#: Kt RBC

Dynare [ flLEk &5 /44

SRAR A 2 ) A

BN BT 5 45 R

RBC

NK

TANK

TP B S L PR RS Y G, IRF A ML S 5 2 RER) , SR ey
X 5

2.2 VFI 1175 15 RAGEBE L5586 e e ] st
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45— MATLAB 44!

QA AGALES
Q TS E

N PER

AR RBFE G A

ek, k2B BRI ERNE

TIATTRALZ

3.1 A4 Hia
1 5 A

\

I

LR R & SRS

HORALTE: YIRS

2F A RS 5 08 A help A1 doc fip 4
RENZ M8 B T M AN code: A FVEID
BT 44 FR A Matlab_Intro [ m U4

Tooh o] S/ FE I B R T
a=[12 3]

b = [1; 4]
A=1[1, 2, 3; 45 6]

WP EERE, (TR RE LSS

3
0.3 :

a=1:

a=1: 2

=

UUR TR E, BATHE.

WE B R —ANTTRS R EL L.

a = linspace (1, 3, 3)

rand (2, 3)

a

WeBE K G

linspace %M & logspace Xt #(|f&

zeros 40
eye BAr
rand # 47 fEAL

ones 41
diag A
randn IF 2 B AL

AR Y T2 85 AR TSR 2 B2 B2 24 5% [http://m math.ecnu.edu.cn/ jypan] 45245 JR47) Hl /) slides

N

W, ATIH#EX 5%

BTN RGRME, kAR YT R

[ -

WEXE T, BRAFKAL, BT EEXF K,

hER R M B/ AW R BAH RS KT, F#dhelpsdocif
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42
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45

46

47

48
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54
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3.2 STALL: 1R

randi BEH WA magic 47
¥ %15 % lhelp elmat.
mmﬁﬁﬁifﬁﬁﬁé

A = [linspace(1,10,4); logspace(0,1,4)]
a=1:3;

b = [4; 7];

c =[5, 6; 8 9];

B = [a; b, c]

%Y1 AE, MATLABZ % 7| BUAE 5 TR & .
A=1[123; 456; 78 9];

A(1, 3)

AC2, )

AC:, 2)

AC[1 , 3], 1 : 2)

AC:)

A(CT)

Wh SETE B E

% KEIE L E KW LA AT T .

h R ETHEEFEANNMNETRER, ERWULEENE .
WX 272 bR A A Bk £ B R O R ACT %J%EP@? LR F oA F N T AL B

a=[12];

b = [3 4; 5 6];
a *xb

b * a %4
A=1[12; 34];
B =[56; 7 8];
A x B

A .x B

A/ B

B\ A

Wh % R A

x=[0:pi/4:pil;

A=[1,2,3; 4,5,6];

yl=sin(x)

y2=exp (A)

y3=sqrt (&)

h BREREEENE N 2EL!

FuAZ FBIHE .



3.2 AL 1R

3.2 n[gifb: fiER

ERIERIWEAGS 5B

BB SEM BERT - & s ( BIA B
%% PLOT
co = [0 0.4470 0.7410
0.8500 0.3250 0.0980
0.9290 0.6940 0.1250
0.4940 0.1840 0.5560
0.4660 0.6740 0.1880
0.3010 0.7450 0.9330
0.6350 0.0780 0.1840];
co = [

0.6350 0.0780 0.1840];

set(groot, 'defaultAxesColorOrder',co)

Wh T | BB E R

x = linspace (0, 2 * pi , 100) ;
yl = sin (x);

plot (x, yi1);

title ('figure of sin (x)') ;%A MuATAL

xlabel ('x');%ufn & 45
ylabel ('y');%aAndh 447
legend ('sin (x)"') ;%70 [

y2 = cos (x);
plot (x, y1 , '-ro ', x, y2 , '-b*');
y3 = log (x);

hold on;%fR % % R4 M & 1 ot %
grid on; %% 7 W%

plot (x, y3 , '-mx ');

% ¥ %1 &% N.doc plot.

pric et

10



3.3 it R G A

Al gbrid i1,

- Sk : J=) r

-- M4k 0 ] g &a
UL X X5 b @

- R + T c HHK
* H5 m L
d E317 y H@
s EFE | ko RE
“v<> =B v Hfm

3.3 gt PR IEA

L AR AL R L, I HARIE . A8 s B SRR eR BT BT A, AT DAJRE
e 5 R

isPrime (1)

f=0(x, y) x72 + y™2;

y = £(2, 3)

f = 0(x) cos (x) .* sin (x) + 1;

0 : pi / 20 : pi;%xMO0Z [A[F20, 214 &
y = £(x);

plot (x, y, 'ro -');

%o E B X SRR AR B S Hk.

X

h REBBRAXEHLE

f=0(x) cos (x) .* sin (x) + 1;

fplot(£f);

fplot(f,'b-*') % HFEW&MWR: A. &. J#
fplot(f, 'b-*',[-5,1]) % #E2LEK |4

PRACARAE . PRALAY 2 H AR5 — SO B R S ] g B ok, A ) i i SR I 0k
AEL, sl OFrE] (R, B4l AR UERAS I B2 A5 S 3R A s &Y isPrime.
JEHIWT 1 2 A

isPrime.m

function isPrime = isPrime (n)
%isPrime B4R A X b & BT E
¥ DI N IE B RUR B O R AN B A
%o ShAL B LA
if (n == 1)

11



3.3 it R G A

isPrime = 0;
return ;
else
for k=2 :n-1
if (mod (n, k) == 0)
isPrime = 0;
return;
end
end
end
isPrime = 1;

end

-

o ZTHIARL R IR EIE 1
o At KB 2
1. stepl. 48’5 simulationPath pR%}
2. step2. %5 4 il G I A
o =Y EGZ:
TEAR A 53 BT 55 B U O ) i 2> e )

t=0:pi/20:10%*pi;
x=sin(t);
y=cos(t);

Z=2%1%;

plot3(x,y,2);

[X,Y]=meshgrid(-3:1/8:3);
Z=peaks(X,Y);
mesh(X,Y,Z) ;%% %] = 4 th 1w 89 W 4% &

doc mesh

x=-8:0.5:8; y=-8:0.5:8;
[X,Y]=meshgrid(x,y);
r=sqrt (X. 2+Y. 2)+eps;
Z=sin(r) ./r;

surf (X,Y,Z);

doc surf %%%| =4 ih @ dh k@ A

%5 simulationPath pREUFI 4 5 22 il I 1E 1Y I 4% drawFigurel.m

AL AR IR
T ST PR ROR B AR B AL B AR

12
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(a) —=HEMIH% (b) =4l
P 3.1: =4:ER

simulationPath.m

hh
h
h
hh

function y = simulationPath(initialValue,limitValue, length)

%isimulationPath HEHHRKENT EH T HEE

AL B 7R 2 A
HR &M% 5 0B EHRE— Mt X &, XA L% 7 UL A loutputl, output2]
WAL E
WHEE
x = 0 : length;
y = sign ( initialValue - limitValue ) ./ (x + 1 / abs( initialValue - limitValue

)) +limitValue;

end

N5 S 2 R A o

drawFigurel.m

0 : 200;

k = simulationPath(-1, 0, 200);

¢ = simulationPath(-0.63, 0, 200);
y = simulationPath(-0.25, 0, 200);
n = simulationPath(0.3, 0, 200);
simulationPath(0.72, 0, 200);

i

plot(x, k, 'ks-', x, ¢, 'r+-', x, y, 'bd-', x, n, 'g"-', x, i, 'm"-', 'Markersize'
» 3);

title('Figure 1: Transition dynamics, percentage deviations');

ylabel('Percent Deviations');

xlabel ('Quarters');

legend('k', 'C', lyl’ |n|, 'i');
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3.3 Az HFHMA

drawFigure2.m

x =0 : 200;

¢ = simulationPath(0.38, 0.72, 200);

y = simulationPath(0.77, 1, 200);

n = simulationPath(0.27, 0.2, 200);

i = simulationPath(0.58, 0.29, 200);

plot(x, ¢, 'r+-', x, y, 'bd-', x, n, 'g"-', x, i, 'm™-', 'Markersize', 3);
title('Figure 2: Transition dynamics, levels');

ylabel('Levels');

xlabel ('Quarters');

legend('c', 'y', 'm', 'i');

e E

figure;

subplot(1,2,1);

plot (x, ¢, 'r+-', x, y, 'bd -', x, n, 'g™-', x,i, 'm™-', 'Markersize', 3,'
Linewidth',2);

title ('Figure 2: Transition dynamics , levels ');

ylabel ('Levels ');

xlabel ('Quarters ');

legend ('$c$', '$y3$', '$n$', '$i$', 'Interpreter', 'latex');

subplot(1,2,2);

plot (x, k, 's-', x, ¢, '+-', x, y, 'b-', x, n, '*-', x, i, '"-', 'Markersize', 3,
'Linewidth',2);

title ('Figure 1: Transition dynamics , percentage deviations ');

ylabel ('Percent Deviations ');

xlabel ('Quarters ');
box off;
legend ('$k$', '$c$', '$y$', '$n$', '$i$','Interpreter','latex’');

14



3.3 AT RGP A

Levels

Levels

Percent Deviations

Figure 2: Transition dynamics , levels
T

03 T T
¢
ey
——n
—i
o =3
01— —
-0.2 —
03 —
04 | | | | | | | | |
0 20 20 60 80 100 120 140 160 180 200
Quarters
04— Figure 1: Transition dynamics , percentage deviations
—
—_—
v
—a—n
——i
02
ol
0.2
0.4
0.6 -
08
1 1 1 1 1 1 1 1 1 1 |
0 20 40 60 80 100 120 140 160 180 200
Quarters
03 Figure 2: Transition dynamics, levels 04 Figure 1: Transition dynamics , percentage deviations
T T T T T T .
p—— —F
—_— —_—
—t—n v
—i —a—n
——
0.2 4 0.2
01r 4 0
o
2
o — ) S0z
8
=
3
a
€
g
01 4 £ 04
3
o
02 4 06
-0.3 b -08
04 I I I I I I I I I A I I I I I I I I I ,
0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200

Quarters

Quarters

15



U EME I G iR S !

41 BRI G L

4.1.1 bt WM SCEH
4.1.1.1 Introduction

o W, WIRE L. FHXSCHR. R BEERENAZ Ik
o MHEMZ) 7 XIHEEAZ DAL S
o SCHRERA
o VEEGI MG (JUHARREEN) MR
o I IIA B O PR oIk ORNEEZA A SO0k, a2RA)
o HAEJTIH
o GNARE P EIAI, SRkt Y B — e ENE R T A R A
o PR35 WA 0 s = o b g
o TS CF AR ), AR R 2 I E RECR O =
o ZUNTERE WA B EEEIE
o P 5 & HHET 5 =R &)
o HEFIEN SR SR E]:
o BUNGSY K BRIYERISS, BHEGISA R BG5S, MRS it 2 h R BUN 555
o FAREAR S ZAA? MR FEAEA (equity payout) B 255 BEA KA (debt
payout)
o PRMFIA: — LM
X H5YFHAXR? T, |, U, #HUA?
o TEMLEL A2
o W EIL
o HIFRNA 545
O oy
o L
o PR TTHR
o HETTHR (53S0, FE )

RSB T RWE I S IF AR S, VRAE A, 2022.8.25 China & World Economy 236 S0 35 143
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4.1 EWF A L EF2

4.1.1.2 stylized facts

4.1.2 HIEEH 5

o KEHY timeline &
o AR EEIAR T FAF:
o WM LA

4.1.2.1 LR o o

Ittt g ReoR? MW T EE (HbeE) Mg, FHT
S A SCHRX — AR — e EEAG AMEAE,  FER AR R
SCHREA X — BBy UBRMESS (Bl 2020) @M TTEOIT IR B 1), — oL 45 GRS A
RTTHRR S, FEan i« HLELE AR, WF5007 %, DRSS, BTS2 G2 O, &9, 3K,
Wt
L B SR TR KRR (WAL M)
2. NIR RS ATTHK
SCHRPRA S Tk
AT DA P ST DI
1. &3 R0 22 r A 6 STk
o Y JRIII A IRl
o ZTT MRS
2. SCHERPEIA
3. HEEZSHE A
HRGHR G
L PISESCHER T AN, — SO0k, 55— 300y
2. RV TR
3. H MR IR R AA TR SCHRZA M R H OB BT i i Be o iR 55
highlighting importance
motivating model
identifying key transmission channel
U] s ?
fegs: RWMMF (e.g., SVAR) — EMAERZ HEE (3945) XA
HiT s SOWSEIE — JFRL SAL A oD At
FAEFSETEA M, A EEORBR KA, R s, B
—RELR: MR AT FHRIHELR .. 5k H B G
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4.1 ZMFRB LG 2%

4.1.2.2 theory/model, quantitative, policy/counterfactural analysis

BN Fl - B R EeALE], — A TE R

1 BEAUECRE . FOWERR SRR X R (BUR), FERE

2. OB, ARSI AL

P SR H AT DAIAS N A% B U BH ) 24

FRRIAL T 2oUE ST E A 2

B 2 A5 R AR O A% AL (G518 T4 2% = black box)
EPERRRE IR G152

T8-S LERAGTT AR 14 (e.g., Bayesian estimation)
PR Y J5 ) parsimonious

PREE B S s, BRI B AZ DAL R (BRAIEAE— MBS AN T B i)
T ALHLE Y B

idea 1)K J5

TEHE R B W SEUE S G B

o R AT 5 B A TR

Quantitative model(7E /5 AR AY) 1) 2 H 11

R AIE 355

FEFEIAHBUOR

E TR BIEFREIE:

T T AR AL AS AT T TR EE (e B EEME)
EMSHORME (BHE) ST, JE A R 5P

H B ARSI 5 ISR G TR AR Y FE AR
ERIANBOR, BT8GR, YRRt 2R A
GERorHT, R CBERIULE” (S5 AHNEAE R A )

4.1.2.3 conclusion

i G

WENHI S, PR AR =T AR, L A3

AMERIAE BRSO AS

HALF SR E

FI I BESRACARIE ST . ST SO R . T et g

1ESCHsR (Appendix) A3 B EHEBIW AL U TFIEX AR

e eSS R BdEfis . EERR RS

TEZ 5% (Online Appendix ) £ 75 A K E ZLE R R SZ BRI CRAT A3 4 [
WA AR, KEIFEEMHES . REEr. Bl
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4.1 ZMFRB LG 2%

4.1.2.4 appendix/online appendix
4.1.3 #Hn BIESBAREE:

4.1.4 BIRE(HLVE)

FALCEHR (HEFEE ] latex, 4N overleaf °F-5)

P A

MR EAR (legend). BENTERAYHRE (note)(HLF note gBEFRAT S HE4NY)
WA G (cross reference) SCER. . B, FSREE

For T RGN WA, AR REALERAR (4 3 5

HEIFE BTG, AR KT BE 2RI H A

4.1.5 X T-Wrsn) sk

L HAR — 5 — Bk

2. F¥IR — — % — R

3. FY R ILA N, ZAME BRI BERRE, FFE SN

4. Y RMHEIRRD

5. LEERE T, BEHHIESE

6. B2 ARG

7. R AR 2E S 2R Z AU, 0 E SRR B 244k, WOCRHERA 1

8. FUHH SR PR I, Blegmaide @ vl DAk th, A4 A 284,

9. IE[a] — ] — JEZME — JEXTR

10. YRRV 2E S 20, B H 2421 — D Model % . 4518 - FHEHES -
A 5EH Story — Derivation— Code & Data NG A2, GEIESCEES HoR A 3 n L T

111 #R A R 43

g1 X

SIS XS R AR HhR R — Y AT 1 SIS 2 BRI AR

Lo E IS O S0 12 W&, SCRPEie 172

2. REFEISLE LSHIE 1 BRI G, SCRFES 2

3. TR R RS, X5 Y RAERMERR U, 8CEE U AL, SRR, XIEW
A (g 20 X

2.Problem generalization

INFRARAE TR S AT AR

B A S RS 4 RlIR 55 B 2R

(58] A ] U ) SCHik, - ek Sk d o
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4.1 ZMFRB LG 2%

Finance, Growth, and Inequality
Environmental regulation, Growth, and Inequality
EPSCE B R, TR
A fETt SCERKAY/) tips
NUEEY Sk R
I Rl e, HYEA RN, (H A IE —ooRiar,
B E RBF BT A, OCRHE R4
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%5 % Dynare Gk

{EDynarefff 2 1, BIALEEA FHRRE I HME code FRRMAL, IRF 45, LT H
FEROTT R AR R TIORGOS T AR R, i BRLE & 02~
P AR T EAR Ay S Hy52 ] o il — e faf Y RBC B2, 5t H{Dynare n] DARY i} - HF £ 1
AT, ARG TRZEATERIG AT A5 3 coding SRAE, dEATXTEL M, HE—2H, Fdise—LEn)
T SCHRIY code, 24 SR IX 2 N7 R AR AL i) 74 A AR 728 ) e s RIL A A% B3R I 0L R
(FOC+ £33 .

1. PRIEAC

2. BETHMEANZAE, SR AL AR .

3. RS T A ENAEZBRRUIVEN, KRB RIS R 12

4. BEANFRINEAZRAE, SR —DMRER] 75— MRS Z.

5. S ESMEASRIILE, SREAEYLEN R T LA

5.1 Dynare 4141

XEFHETERAY, — A fFgE— N R

2 E WAERMSMEAZRE, SRAGZE 2R PSS (WERAFAERTT) o
L RE TR WA AL, SRR BRAR

TR T 4 WA BRIV NEAL , SRBZ R AR AS B S AL B A o
HEAFMSMEAR RS, SRS R — MRS L1
HEANEAS RSN, SREAE B 5 R AL AR o

A N

5.2 DSGE hBift ¥

MATLAB + Dynare + TgX
1. FEH4%E Matlab (41t 4s Matlab R2020b) , F#Hf:%¢3 Dynare (%1}t 7% Dynare 5.2.0)
2. #TIF matlab 7y H HC B## 12

clear all;

close all;

3 | clc

%Change directory in matlab

cd W:\AdvancedMacroLecture_Topic\Lecture\code&data
%add dynare path to matlab

addpath W:\software\Matlab\5.2.0\matlab

'EESEFRY . HE . WG AFIER slides DA Torres(2015)



5.2 DSGE 335/ 5

%5.2.0 is the version number, please check your own version
#Create a dynare code, save as xxx.mod in the working directory. For example, I have
a dynare code saved as Neoclassical_growth.mod

%Execute the dynare code:

dynare Neoclassical_growth

“mac i A

addpath /Applications/Dynare/4.5.7/matlab (i fn#%12)

cd /applications/Dynare/4.5.7/examples (§ A\ ¥ 7] T1EH %)
B BRAT A Matlabf F EH ML LT AL

22



5.3 Dynare &9 £ K KM AF 3% K457 2] RBC

5.3 Dynare [F) L 2RIAEMIE: Gk LGB 2] RBC

B
AT R L
u(C,L)y=InC+6InL
1R eR L
u.(C, L) = %
6
UZ(C> L) = Z
A7 R AR
F(K,N) = AK"™*N°
R R AR

Fo(K,N)=(1—a)AK “N® = (1 _a)F(f[((,N)
F(K,N)

N

F.(K,N)=aAK'" *N*! = o
BRI ¢, A= 05 AE

}/:‘, - F(Kt7 Nt)
WAHE TR
Kt+1 == It + (]_ - 5)Kt
FHRAH
Ct + It - Y;
S5 FIRIRIE 1k
Lt + Nt - ]_

R 5
ue(Ct, L) = Blue(Cerry Ler)(Fi(Kip, Neyr) +1 = 6)]
w (Cy, L) = uo(Cy, Ly) Fy (Ko, Ny)
Aifi Gl - DAY, Faidi URAE, fh “neoclassical_growth.mod”, V7 ({4

AT EEUCN “mod”
IR R AT FE ST model Bk

model;
[name = 'Production Function']
Y = A x K(-1)"(1 - alpha) * N"alpha;

end;

23



5.3 Dynare #%9 2% K17 A0 0 AT+ 38 K427 ) RBC

BT LB Z A RMSEL, IR EAE IR AL e -

var Y K;

parameters A alpha;

model;
[name = 'Production Function']
Y = A x K(-1)"(1 - alpha) * N alpha;

end;

o XITFESIAMAR R, X(-1). XAl X(+1) ol Xoa, o X il Xipao
o IXHMEH K(-1) MidE K &Kk Dynare Hr 24 I [E] bR @ %28 BB 0 E AL, TR
FERTE E— AR B E
R B A P R BE R R h 2 A, FrAV] DAE RS sk Ris . (PA “#” FF3k)

var Y K;

parameters A alpha;

model;
# F = A x K(-1)"(1 - alpha) * N7alpha;
[name = 'Production Function']

Y = F;

end;

P RKFHA TR FESE R -

var Y C I K N;
parameters A alpha beta delta theta;

model;

1/ C;
theta / (1 - N);

u_c

#
#ul
#ucl=1/C(+1);

# F = A x K(-1)"(1 - alpha) * N"alpha;
# F_n = alpha * F / N;

# F1 = A x K°(1 - alpha) * N(+1) alpha;
# F_k1 = (1 - alpha) * F1 / K;

[name = 'Production Function']
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5.3 Dynare &9 £ K KM AF 3% K457 2] RBC

Y = F;
[name = 'Capital Accumulation']

K=1I4 (1 - delta) * K(-1);

[name = 'Resource Constraint']
C+I-=1Y,;
[name = 'Euler Equationi']

u_c = beta * u_cl * (F_kl + 1 - delta);
[name = 'Euler Equation2']

u_l =u_c *x F_n;

end;

o JA AR BA R R BHICA, PRI B HHSREA R I b Ay ik X

o AN L+ Ny = 1 LTI B, TREHR L Bih 1 — N

E AN SR TR (BRI E SR EE) , RIEVFSCHE 12 TURBER, A2 H0E
LU

alpha = 0.58;
beta = 0.988;
delta = 0.025;
theta = 4 *(alpha * (1 - beta) + alpha * beta * delta) / (1 - beta + alpha * beta
* delta);
= ((beta * (1 - alpha)) / (1 + beta * (delta - 1)))~(alpha - 1) * 0.2"(-alpha);

-

o O Fil A fUBUE 2l RS TR R E

o WHAMIIEAS BFEZ IS, model e i

HRRAS TR R N = 02, ¥V = 1453 0 fl A foil AR,
Y = F(K,N) = AR “N® = A = YR IN

u(C, )—uc(C L)F,(K,N)

YL 1— 1—-N
g ! :a( B) + aBé

CN 1-B+aB5 N
B TR B 450

25



5.3 Dynare 49 £ % R AL R A 0 AH & #35 K427 2] RBC

1t MATLAB iy 94781 A LA 45212 TR

>> dynare neoclassical_growth

THEK A RSP RAIL K, b oo SIRTEE AN, SCEHTTE, &
o B e b e A A

| 00_ I
[E] 1x1 struct 85 9 {8

223 &

Lj dynare_version ‘461

[ exo_simul il

[ endo_simul /7

[ dr ]

[+ exo_steady state 17

ljj exo_det_steady state [

[t exo_det _simul 1]

|£ qui Tx7 struct
[ steady state [0;0;0;0;0]

o steady_state BB RAE
o endo_simul fif fF A BAER— A, BSR4 B L R AR .
o exo_simul ffEAMEA B — I BUE.
Z LS R P AT DA W% oo_.endo_simul Fl oo_.exo_simul FJAZ{L, AT HITRRT 4
AT e B .
T AR, — SR — T TR R -
%5 WAERIAMEZE B, SRMGZME KBTS (WRAEEN) .
R ETR A PMEMZAE, KRB R RS o
RS T A ENAEZRENMNEL, SR R F RS LIS
BEANFRISMEA B, KB — N RESE] S — MRS I AR .
EEAMEAS RIS, SREBES N 5 A A

AN

5.3.1 REalfit

var Y C I K N;
parameters A alpha beta delta theta;

alpha = 0.58;
beta = 0.988;
delta = 0.025;
theta = 4 *( alpha * (1 - beta ) + alpha * beta * delta ) / (1 - beta + alpha * beta

* delta );

A = (( beta * (1 - alpha )) / (1 + beta * ( delta - 1)))~( alpha - 1) * 0.27( -
alpha );

model;
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5.3 Dynare #9 & % K fE 1)

AL HTF S K AR 2] RBC

=

H H H H H H

Y
C
I =0.5;
K
N

uc=1/C;

u_l = theta / (1 - N);

ucl=1/C (+1) ;

F=Ax*K(-1) (1 - alpha ) * N~ alpha ;
F_n = alpha * F / N;

F1 = A x K“(1 - alpha ) * N (+1) ~ alpha ;
F_k1 = (1 - alpha ) * F1 / K;

[name = 'Production Function']
Y = F;
[name = 'Capital Accumulation']

K=1+ (1 - delta ) *x K( -1);

[ name = 'Resource Constraint']
C+I=1Y;
[ name = 'Euler Equationl']

u_c = beta*u_cl*( F_kl+1-delta);

[name = 'Euler Equation2']

u_l = u_c*F_n;

end;

%% step2 after adding
W ARBRE-ARE, ERBFEZ MRS, REHRSEHENER “&” A,

initval;

Z

=1;
= 0.5;

= 11;
= 0.2;

end;

steady;

o WEHMME A O,

o A IH ML, FRAFAEL MRS, KGMNRESREER “1T” K1,
o MBIE LRI, SRAFFESZRROK A FOC RIS model Btk )5, EHEMERAS
ATy . A A AR ST R ARSI S SE S R e+ B

5.3.2 RILEBALEAT

var Y C I K N;
parameters A alpha beta delta theta;
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5.3 Dynare &9 £ K KM AF 3% K457 2] RBC

alpha = 0.58;
beta = 0.988;
delta = 0.025;
theta = 4 *( alpha * (1 - beta ) + alpha * beta * delta ) / (1 - beta + alpha * beta

* delta );
A = (( beta * (1 - alpha )) / (1 + beta * ( delta - 1)))~( alpha - 1) * 0.27( -
alpha );

model;

#uc=1/¢C;

# u_l = theta / (1 - N);
#ucl=1/C(+1) ;

# F =A% K(-1) “(1 - alpha ) * N~ alpha ;
# F_n = alpha * F / N;

# F1 = A x K”(1 - alpha ) * N (+1) ~ alpha ;
# F k1 = (1 - alpha ) * F1 / K;

[name = 'Production Function']

Y = F;

[name = 'Capital Accumulation']

K=1+ (1 - delta) *x K( -1);

[ name = 'Resource Constraint']
C+1I-=1Y;
[ name = 'Euler Equationl']

u_c = beta*u_cl*( F_kl+1-delta);
[name = 'Euler Equation2']
u_l = u_c*F_n;

end;

initval;

K= 11;

end;

endval;

C =0.5;

N =0.2;

end;

perfect_foresight_setup (periods =200);

perfect_foresight_solver;
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5.3 Dynare &9 £ K KM AF 3% K457 2] RBC

o IFALEARI AT iR I E A B A EM A (A BRI Z(E L ITTE ) .
o JHmAEE (& (-1) i) HERMEIE, mimALRE (/é.‘ (+1) I1) FHFEHRPLAAE,

5.3.3 KA RN TLRE CREFRERN)

var Y C I K N;
parameters A alpha beta delta theta;

alpha = 0.58;
beta = 0.988;
delta = 0.025;
theta = 4 *( alpha * (1 - beta ) + alpha * beta * delta ) / (1 - beta + alpha * beta

* delta );
= (( beta * (1 - alpha )) / (1 + beta * ( delta - 1)))~( alpha - 1) * 0.27( -
alpha );

model;

#uc=1/C¢C;

# u_l = theta / (1 - N);

#ucl=1/C (+1) ;

# F=Ax K(-1) “(1 - alpha ) * N~ alpha ;
# F_n = alpha * F / N;

# F1 = A x K°(1 - alpha ) * N (+1) ~ alpha ;
# F_ k1 = (1 - alpha ) * F1 / K;

[name = 'Production Function']
Y = F;
[name = 'Capital Accumulation']

K=1I+ (1 - delta ) * K( -1);

[ name = 'Resource Constraint']
C+1I-=1Y;
[ name = 'Euler Equationl']

= beta*u_cl1*( F_kl+1-delta);
[name = 'Euler Equation2']
u_l = u_cx*F_n;
end;
initval;
Y =1;
C =0.5;
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5.3 Dynare #%9 2% K17 A0 0 AT+ 38 K427 ) RBC

0.5;

0.2;
end;

steady;

ss = oo_.steady_state;
histval;
K(0) = 0.99*ss(4);

end;

perfect_foresight_setup(periods =200);

perfect_foresight_solver;

o RIFTAS MBI LMY S BRLE N, WK K B (BERIME) BeEh
TS 99%, RIATDAREILL K AYAZ S 2L Ay s o

5.3.4 R —AFRAEE - MRaANERE (FLh AsER)

var Y C I K N;

varexo A;

parameters alpha beta delta theta;

alpha = 0.58;

beta = 0.988;

delta = 0.025;

theta = 4 *( alpha * (1 - beta ) + alpha * beta * delta ) / (1 - beta + alpha * beta
* delta );

%A = (( beta * (1 - alpha )) / (1 + beta * ( delta - 1)))~( alpha - 1) * 0.27( -
alpha );

model;

#uc=1/C¢C;

# u_l = theta / (1 - N);

#ucl=1/C (+1) ;

# F =A% K(-1) “(1 - alpha ) * N~ alpha ;

# F_n = alpha * F / N;

# F1 = A x K°(1 - alpha ) * N (+1) ~ alpha ;

# F_k1 = (1 - alpha ) * F1 / K;
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5.3 Dynare &9 £ K KM AF 3% K457 2] RBC

[name = 'Production Function']

Y:

F;

[name = 'Capital Accumulation']

K =

I + (1 - delta ) *x K( -1);

[ name = 'Resource Constraint']

C +

I=1Y,;

[ name = 'Euler Equationl']

u_c

= beta*u_cl1*( F_kil+1-delta);

[name = 'Euler Equation2']

u_l

end;

= u_c*F_n;

initval;

== XN H Q <
]

end;

1;
0.5;
0.5;
11;
0.2;
1;

steady;

endval;

= =2 X H Q<

end;

1;
0.5;
0.5;
11;
0.2;
1.1;

steady;

perfect_foresight_setup( periods =200) ;

perfect_foresight_solver;

HMEART EAERAR SIS 24 A BUOSMEAS R, H 2 AR E IRy 7% n] Ak

o O Y 2

REEZR 2]
B Y, C 1 K WSS tAS, SOR2x2 TR, I Hia i o & EAg .
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5.3 Dynare &9 £ K KM AF 3% K457 2] RBC

5.3.5 RoMEAE R REEE (R A1)
fiff 2 PERLAUL

var Y C I K N;
varexo A;

parameters alpha beta delta theta;

alpha = 0.58;

beta = 0.988;

delta = 0.025;

theta = 4 *( alpha * (1 - beta ) + alpha * beta * delta ) / (1 - beta + alpha * beta
* delta );

model;

#uc=1/C¢C;

# u_l = theta / (1 - N);

#ucl=1/C (+1) ;

# F =A% K(-1) “(1 - alpha ) * N~ alpha ;

# F_n = alpha * F / N;

# F1 = A x K°(1 - alpha ) * N (+1) ~ alpha ;

# F_ k1 = (1 - alpha ) * F1 / K;

[name = 'Production Function']

Y = F;

[name = 'Capital Accumulation']

K=1+ (1 - delta ) * K( -1);

[ name = 'Resource Constraint']
C+1I-=1Y;
[ name = 'Euler Equationl']

u_c = beta*u_c1*( F_kil+1-delta);
[name = 'Euler Equation2']
u_l = u_cx*F_n;

end;

initval;

=1;

= 0.5;

= 0.5;

11;

= 0.2;

=1;

> =2 )N H Q <
I
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5.3 Dynare &9 £ K KM AF 3% K457 2] RBC

end;

steady;

shocks;

var A;

periods 1;

values 1.1;

end;

perfect_foresight_setup ( periods =200);

perfect_foresight_solver;

o MELEITIEM oo_.exo_simul A%, AJPARIZAS R A S —WRHMEA 1.1, HAdS I
3R 1, XA PR X BT BE LA L H 7
BEAL AU
SFFRENLHARR, FEEIRARAEIMEA RIS T, WA REEE, XAl
PAIE B P shocks AR SE T -
o MELZATIGN oo_.exo_simul A%fE, FF 5 RIS IHATILE, FTDAXTFREHLYE
FIR A P2 A PR .

var Y C I K N;
varexo A;

parameters alpha beta delta theta;

alpha = 0.58;
beta = 0.988;
delta = 0.025;
theta = 4 *( alpha * (1 - beta ) + alpha * beta * delta ) / (1 - beta + alpha * beta

* delta );
model;
uc=1/¢C;
u_l = theta / (1 - N);

ucl=1/C (+1) ;

F=Ax%K(-1) “(1 - alpha ) * N~ alpha;
F_n = alpha * F / N;

F1 = A *x K°(1 - alpha ) * N (+1) ~ alpha;
F_ k1 = (1 - alpha ) * F1 / K;

H OH O H H OH OH #®

[name = 'Production Function']
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5.3 Dynare #%9 2% K17 A0 0 AT+ 38 K427 ) RBC

Y = F;
[name = 'Capital Accumulation']

K=1I4+ (1 - delta ) * K( -1);

[ name = 'Resource Constraint']
C+I-=1Y,;
[ name = 'Euler Equationl']

u_c = beta*u_cl1*( F_kl1+1-delta);

[name = 'Euler Equation2']
u_l = u_cxF_n;

end;

initval;

=1;

= 0.5;

= 0.5;

11;

= 0.2;

=1;

== "N H Q <
I

end;

steady;

shocks;
var A;stderr 0.01;
end;

stoch_simul (periods = 200);

-

B LRl S E kg OG0 2. g R
PREEZR ) AU R N AR AR R RE LA
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5.4 A RBC

5.4 J:4E RBC

wEaEi
'J RBC-Nonlinear 1 RBC-A 441518

5.1 GEHERE® (benchmark model))

RBC (linear)

RBC(Nonlinear)

MIU

CIA

NK(9 Equation)

NK(3 Equation)

Medium NK Q

5.4.1 RBC
AR
> RE:
Max E; X320 Bt [log C; + (1 — ) log(1 — Ly)]

s.t.
Cotl, = W,L, + R.K,
RARE T
Kiyr =1 —-68)K +1,

vV vy VvV VY VY Y

¥ A R A ALFOC:

C
E¢ (tc_:l) =E/(Ri41 +1-0)
_ (@-yc

£ y@a-Ly)
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5.4 A RBC

vVVvyVvey

I

£ i & kAL« FOC.:

W m ko A0

HAN &

Y, = A KELS™

Rt = aAthfx_lL%_a =a—

Wy =1 - aAK L" =1 —a)-

Y,=C+1;

In(4;) = pIn(4;-y) + &'
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5.4 ¥ RBC

HAEGALEE (84)
{Ce. Ie K Lo R W, Y Ar)

M rAE (LN
C
E, (tc_ti) = Et(Rey1 +1-6)
_ (1-y)Ct
LT ya-Ly
1_
Ve = AkeL
{ &:a%
Yt
Wt = (1 - a)L_
t
Yt = Ct - It
Kt+1 = (1 - S)Kt + It
In(A,) = pIn(A;_1) + &f

BAMHTE (BAFH., £MEH45, 2848 T4) .

( 1=R+1-6
(1-y)C
y(1-L)
A‘Eail—a:
AE&—lZl—a

— ) AR
=C+1

[ =6K

L A=1

=
I

R4
! R=
W =

‘<|r—¥g Il

PRSI

( A=1

E=%+5—1
y(d —e)(d =B+ ps)

L A= B+ - aBdl +y(—a)(1—F + o)
1

A

1-B+1-ps,

C=—""s7p
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5.4 A RBC

> SMERAFHFEFALRNLEJansen T F A

C
> Bt (6?) = Ee(Resa +1-6)

ln EtCt+1 - ]I‘l Ct — ln(Eth+1 + 1 - 6)
2§ R G A A IR A

E dCr+y _dCr _ R dRt+1
t ¢ €  R+1-6 t R
EP:
EiCriq — G = ﬁRRt+1
X KAz g S

InE;Cryq = EtInCeyy
$‘£—L;ﬁ-ﬁ%‘émi:

vV v v v v v v

InE;Cryq > Eeln Ceyq

b ZfX)REMA(a,b) Ltg(Lit%d P)u sk, Matasd e, x,, ..., x, €(ab)
HAF X

f(X1 +x; + ---xn) > fQx) + fx) + -+ fxn)

n n

b AfOAEA(@,b) Le (%% TS EK, MatiEk@x, X, ., X, € (a,D)
A R

f(x1 + X + "'xn) < FOe) + flx) + -+ fxy)

n n
HPEX =Xy ==X M, FRAAL

REBEAEERER, &04:
InEX > E;lnX
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5.4 A RBC

Uhlig 6 o4 4 % 4 46 i «
2t # AR & @ = 3L
INTEEULABEAIME G BABETEATA: ,=Inu, —Inj
gt Aeg— k0.
ue = fiefe ~ q(1+ fi)
Peze ~ 1+ fg) Z(1+ Z) ~ pz(L+ Qe+ 2,) (B2, = 0)
pe = oA+ 4D ~ p=(1+ afi)
Eeluera] = 21 + Eelfie4q])

vV v v v v v v Y

> HH LR TRA(LHELAN T4 (LRE) ),
(6 — E¢lesr + BRE Fesq = 0
e + 1—izzt =Pt
Ve = @ +ak; + (1 — @)l
> < PP — ke
WeFe — I
& = gj}t - %ir
\ Ar=ple—q + &
LS HE
4
p FAELBH 0.35
P % 3B F 0.97
, Yook B 0.4
s # ek 0.06
o H R E 44 0.95
HAT E A5k £ 0.01
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5.4 A RBC

Y“Dynare e

Structure of the .mod file

Preambl Define variables &
. . parameters
Spell out equations
Model of model
M state or Indicate steady state or
initial value initial value

Define shocks

specific operations

#ELE Ak At i T Ast y
(static variable) Y;
HEEE A2k 3 At 9] T Az tfet+1 C, C(+1)
(forward-looking variable) C;,Cryq ’
B EE Ak At ] T 4z tAet-1 A, A1)
(backward-looking variable) A A4 !
Vﬁfa\ii E]ﬂﬂ':ﬂ}ﬂ,t,t'1,t+1€{]i’§
(mixed variable) H %A 1E
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5.4 A RBC

// Model 2: Basic DSGE model

// Dynare code

// File: model2.mod

// Torres. University of Malaga (Spain)
// Endogenous variables K4 % & & ¥
var Y, C, I, K, L, W, R, A;

// Exogenous variables /M4 27 & & B
varexo e;

// Parameters £ ¥ = #

parameters alpha, beta, delta, gamma, rho;
// Calibration Z# &V

alpha = 0.35; LRARFH#ME
%set_param_value('alpha',alpha);

beta = 0.97;%FE W LI F F

delta = 0.06; %% A |H E
gamma = 0.40; %7 4f 7 %1

rho = 0.95; %AW HFLAK

// Equations of the model
model;%3F & 42

VACONE &k 2= ok nid
%W=(1-gamma) *C/ (gamma* (1-L) )

C = (gamma/(l-gamma))*(1-L)*(1-alpha)*Y/L;
% (2) I % ) B 7 A2

1 = beta*x((C/C(+1))*(R(+1)+(1-delta)));
A=

Y = Ax(K(-1)"alpha)* (L~ (1-alpha));

% (4) F AR R A2

K = (Y-C)+(1-delta)*K(-1);

%(5) T 3 Wi % & AF

I =Y-C,;

W(6) ] T WA B F R AR

W = (1-alpha)*A*(K(-1) "alpha)* (L~ (-alpha));
%W=(1-alpha)*Y/L;

WD BB RAT KT

%R=alphaxY/K

R = alphax*A*(K(-1)~(alpha-1))*(L~(1-alpha));

% (8) B W 5 7 A2
log(A) = rhoxlog(A(-1))+ e;
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5.4 A RBC

end;
// Initial values »Dynaredf Bt#7441H

initval;

= W o= H O O=x B Q=<

e

= 1;

0.8;

0.3;

SH5H

0.2;
(1-alpha)*Y/L;
alpha*Y/K;

1;

0;

end;

% WIEREAS R E

resid(1);

// Steady State computation F|/fimatlably & H = KEAA
steady;

// Blanchard-Kahn conditions BK% {4 ¥

check;

// Shock analysis: TFP shock & X /NAE W&

shocks;
var e; stderr 0.01;%4MAEw i AN (—MrEZ)

end;

// Stochastic simulation

stoch_simul (periods=500) ;

— MR G BUE R (RAT &) -
Kii=(1-0)K;+ I

FAFRBUTHEAE Dynare ALK (—)
Kigan=01-0)K,+1
K=(1-0)K(-1)+1

WA R ARAE Dynare H9FAE X (7))
KH+l)=(1-90)K+1
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5.4 A RBC

IO TREORME L S EWIR{E (initival) dynare IEAOKMR

Dynare K ##42 & + ik

1.4 % an 45 14 ( ),
ikDynare § i1 & &, £
#

2.5 KM EHAG
, fmod X #
T BENBA B ALK

3.8 20 5h ¥ & B KM K
MA@ (F Amatlab
B AR E )

initval;

Y =1;

C=0.8;

L =0.3;

K = 3.5;

I=20.2;

W = (1-alpha)*Y/L;
R = alphax*Y/K;

A =1;

e = 0;

end;
 RAERAS T BEAE
resid(1);

// Steady State computation F|/fimatlabpy & & = KAEHEA

steady;
// Blanchard-Kahn conditions BKZ {74 I
check;

2. FHRAFSAIRPIR, 75 mod U E ARHTIRRAR

%TF B KRS AT R
steady_state_model;
A=1;
R=1/beta+delta-1;
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WAFEHE, BIANFEREAR

U=gamma* (1-alpha)* (1-beta+beta*delta);
V=(1-gamma) * (1-beta+(1-alpha)*beta*delta) ;
X=alphaxbeta/(1-beta+betaxdelta);

L=U/ (U+V)
Y=A"(1/(1-alpha))*X~(alpha/(1-alpha))*L;
K=XxY;

I=deltaxK;

W=(1-alpha)*Y/L;

end;

// Steady State computation F|/fmatlably & & = KEAA

steady;

/] BAERASFERE

resid(1);

// Blanchard-Kahn conditions BKZ& 46 %
check;

44




5.4 3/ RBC

5.4.2 Dynare Jii%

[515% dynare AH YIS AT BT 2% DSGE B f1 5K figf
PWBE: —PrkmE, Bk, =Hokg

SRR

AL AR 25 B oR A

T J ) DSGE SRR 7 ik
o BK(1980)
o Uhig(1999) Uhig T HAFR A4, firE REAAR—Fh
o Sims(2001)

dnfaid s matlab AR (1] B&K IR RSE, WIPAS% (5], =234

DSGE&Deep Learing

IRF Afi] A= 1
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5.4 3/ RBC

5.4.3 g5 Wtir

Number of variables: 8

Number of stochastic shocks: 1
Number of state variables: 2
Number of jumpers: 2

Number of static variables: 4 &

5.2 (Residuals of the static equations:)
Equation number 1 : -0.21111 : C
Equation number 2 : -0.0088 : 2
Equation number 3 : 0.29115: Y
Equation number 4 : 0.01 : K

Equation number 5: 0: I

Equation number 6 : 0.63083 : W

Equation number 7 : 0.029115 : R

Equation number 8 : 0 : 8 Y

5.3 (STEADY-STATE RESULTS:)
Y

0.744697

C 0.572708
I 0.17199

K 2.86649

L 0.360396
W 1.34312

R 0.0909278
A 1

5.4 (EIGENVALUES:)

Modulus  Real Imaginary
0.8866 0.8866 0
0.95 0.95 0
1.163 1.163 0

3.654e+17 3.654e+17 O
There are 2 eigenvalue(s) larger than 1 in modulus for 2 forward-looking variable(s)

RASHAEERT 1 a9 B = ArE Rag/hdent, BK FHBR, BHEFRARE—. o
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5.4 #& RBC

#¢ 5.1: MOMENTS OF SIMULATED VARIABLES

VARIABLE MEAN STD.DEV. VARIANCE SKEWNESS KURTOSIS

Y 0.728344  0.022983 0.000528 -0.195487 -0.573150
C 0.560667  0.013968 0.000195 -0.303286 -0.787307
I 0.167677  0.010985 0.000121 -0.136403 -0.286222
K 2.794712  0.079720 0.006355 -0.340703 -0.856829
L 0.360136  0.002740 0.000008 -0.244908 -0.143854
\ 1.314424  0.035352 0.001250 -0.258874 -0.711902
R 0.091226  0.001978 0.000004 -0.157318 -0.293177
A 0.987104  0.020705 0.000429 -0.186991 -0.451513

XPRHUAR BT A, RS S 2 S SR R PR AT L, RTDATS 2 K-P
O, DA AT SE PR UL A D0 BE

#¢ 5.2: CORRELATION OF SIMULATED VARIABLES
VARIABLE Y C I K L W R A

1.0000 0.9386 0.8987 0.8230 0.6899 0.9789 0.4758 0.9891
0.9386 1.0000 0.6922 0.9684 0.3981 0.9893 0.1434 0.8776
0.8987 0.6922 1.0000 0.4905 0.9373 0.7900 0.8132 0.9534
0.8230 0.9684 0.4905 1.0000 0.1569 0.9218 -0.1078 0.7304
0.6899 0.3981 0.9373 0.1569 1.0000 0.5275 0.9648 0.7890
0.9789 0.9893 0.7900 0.9218 0.5275 1.0000 0.2861 0.9381
0.4758 0.1434 0.8132 -0.1078 0.9648 0.2861 1.0000 0.6002
0.9891 0.8776 0.9534 0.7304 0.7890 0.9381 0.6002 1.0000

>HECR—~ O

#¢ 5.3: AUTOCORRELATION OF SIMULATED VARIABLES

VARIABLE 1 2 3 4 5

Y 09178 0.8421 0.7565 0.6875 0.6223
C 0.9720 0.9376 0.8930 0.8467 0.7969
I 0.8362 0.6984 0.5508 0.4478 0.3593
K 0.9896 0.9684 0.9366 0.8971 0.8517
L 0.8004 0.6355 0.4617 0.3431 0.2463
\ 0.9526 0.9036 0.8444 0.7901 0.7349
R 0.8020 0.6384 0.4653 0.3491 0.2537
A 0.8901 0.7934 0.6870 0.6063 0.5333
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5.4 3/ RBC

#¢ 5.4: POLICY AND TRANSITION FUNCTIONS

Y C I K L w R A

Constant 0.744720  0.572684  0.172036  2.866541  0.360413  1.343093  0.090931  1.000000
(correction)  0.000022  -0.000024  0.000047  0.000047  0.000017 -0.000022  0.000003 0
K(-1) 0.055192  0.108550 -0.053358  0.886642 -0.026607 0.198700 -0.024982 0

A(-1) 0.923502  0.310584  0.612918  0.612918  0.160849  1.066152  0.112760  0.950000

e 0.972107  0.326930  0.645177  0.645177  0.169315  1.122265  0.118695  1.000000
K(-1),K(-1) -0.010755 -0.006593 -0.004162 -0.004162 0.003261 -0.016880  0.007402 0
A(-1),K(-1)  0.103492  0.037612  0.065880  0.065880  0.014220  0.123689 -0.026701 0

A(-1),A(-1) 0.022419 -0.025734 0.048153  0.048153 -0.110384 -0.024028  0.002737  -0.023750

e.e 0.536477  0.143555  0.392922  0.392922 -0.033195 0.564042  0.065504  0.500000
K(-1),e 0.108939  0.039592  0.069348  0.069348  0.014968  0.130198 -0.028106 0

A(-1),e 1.019306  0.272754  0.746552  0.746552 -0.063071 1.071680  0.124458  0.950000

Y -3 C -3 |
001 6><1O x10
6
4 4
0.005
2 2
0 0 0
10 20 30 40 10 20 30 40 10 20 30 40
K -4 L w
0.03 20 722 0.015
0.02 0.01
10
0.01 0.005
0 0 0
10 20 30 40 10 20 30 40 10 20 30 40
10 R A
- 0.01
10
5 0.005
T
0
10 20 30 40 10 20 30 40

Pel 5.2: fiarmms b 1] (7T 5)
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5.4 A RBC

Y c !
09 0565 022
0.85
02
08 06
018
0.75
055 016
07
0.14
065 05
o 100 200 300 400 500 100 200 300 400 500 o 100 200 300 400 500
K L w
34 037 16
32 0.365 15
3 036 14
28 0.355 13
26 035 12
0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500
R A
01 115 0.04
0095 L 002
1.05
0.09 o
1
0085 005 002
0.08 09 0.04
o 100 200 300 400 500 o 100 200 300 400 500 o 100 200 300 400 500

Vel 5.3: FEATUSARY I A] 751 (24 28 35%)

Matlabfl A< {4 H , SR
RBC_example4_loop.m parafile.mat

fftmod XX A

DSGEREI 4

RBC_example.mod

0.015
0.01
0.005
e
0
K
20
0.1
15
0.08
10
0.06
0.04 e 5
002 ST 0
/ |
0 5 0
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
4 R
15 %10
10
5
0 =~
-5
o 10 20 30 40

Vel 5.4: ZH5t% 15 5 Moo 17 P ) L 4
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5.5 % & I~ 51+ HANSEN1985

5.2 (RBC #h it )

K 5% TR
BRAR (FFEHBFNIMNK)
FR IR A
BEEABLAREA
Bk
A S
UNE N
AN TR
KR A *
Rl EF V)
5.5 ¥éhAv] 401 HANSEN1985
1 1
—=08— (rs1+1-9) (5.1
Ct Ct+1
Yt Ay
(1_a)h_t_ct1—ht (5.2)
Ct = Yt —+ (1 — (5) kt—l — kt (53)
l{ft = (]. - (5) l{,‘t_l + It (54)
ye = Acki_y by (5.5)
r=a % (5.6)
w, = (1—a) z—i (5.7)
log (Ay) = p log (A1) + & (5.8)

1
2 |%Hansen's Simple RBC Model
3 |%Dali
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5.5 773 I+ 5t HANSEN1985

oo

var

y $y$
I $I$
k $k$
h $h$
A $A$
c $c$
r $r$
w $u$

(long_name='output')
(long_name='investment')
(long_name='capital stock')
(long_name='labour supply')
(long_name="'technology"')
(long_name='consumption')
(long_name='real interest rate')

(long_name='wage rate');

varexo eps $\epsilon$;

parameters alpha $\alpha$ (long_name='capital share')

beta $\beta$ (long_name='stochastic discount factor')

delta

$\delta$ (long_name='depreciation')

rho $\rho$ (long name='technology shock persistence')

eta $\eta$ (long _name='risk aversion coefficient')

a $a$

(long_name='labour disutility parameter')

sigmaeps $\sigma_{\epsilon}$ (long_name='volatility of shock');

alpha

beta =

delta
rho =
eta =

a = 2;

= 0.36;
0.99;

= 0.025;
0.95;

1;

sigmaeps = 0.01;

Dot
model;

1/c =

beta*((1/c(+1))*(r(+1) +(1-delta))); Y%consumption euler equation

(1-alpha)*(y/h) = A/(1-h)*c; ’labour first order condition

c=y
k =
y =
o
=
log(A)

+(1-delta)*k(-1) - k; Y%resource constraint

(1-delta)*k(-1) + I; Ycapital law of motion
Axk(-1)~(alpha)*h~ (1-alpha); Yproduction function
alphax(y/k(-1)); %interest rate

(1-alpha)*(y/h); %wage rate

= rhoxlog(A(-1)) + eps; Jshock process
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5.5 % & I~ 51+ HANSEN1985

end;

oo

initval;

A=1;

h = (1+(a/(1-alpha))*(1-(beta*xdelta*alpha)/(1-beta*(1-delta)))) (-1);
k = h*x((1/beta -(1-delta))/(alpha*A))~(1/(alpha-1));

I = deltaxk;

y = Axk~(alpha)*h~(1-alpha);

c =y - deltaxk;

1/beta - 1 + delta;
w = (1-alpha)*(y/h);

H
I

steady;
shocks;
var eps = sigmaeps”2;

end;

stoch_simul (order=1,irf=40);

#¢ 5.5: Endogenous

Variable KIEX  Description

y Y output

I I investment

k k capital stock
h h labour supply
A A technology

c c consumption
r r real interest rate
W w wage rate
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5.5 % & T 4 HANSEN1985

#¢ 5.6: Exogenous

Variable WBIEX Description

eps € eps

¢ 5.7: Parameters

Variable ISTgX Description
alpha @ capital share
beta 15} stochastic discount factor
delta ) depreciation
rho p technology shock persistence
eta i risk aversion coefficient
a a labour disutility parameter
sigmaeps o volatility of shock
#¢ 5.8: Parameter Values
Parameter Value Description
a 0.360 capital share
15} 0.990 stochastic discount factor
) 0.025 depreciation
p 0.950 technology shock persistence
n 1.000 risk aversion coeflicient
a 2.000  labour disutility parameter
Oe 0.010 volatility of shock
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#¢ 5.9: THEORETICAL MOMENTS

VARIABLE MFEAN STD.DEV. VARIANCE

y 1.7134 0.0583 0.0034

1 0.4393 0.0318 0.0010

k 17.5724 0.5974 0.3569

h 0.4626 0.0053 0.0000

A 1.0000 0.0320 0.0010

c 1.2740 0.0326 0.0011

r 0.0351 0.0008 0.0000

w 2.3706 0.1072 0.0115

¢ 5.10: MATRIX OF CORRELATIONS

Variables Y 1 k h A c r w
Y 1.0000 0.9032 0.8169 -0.9734 0.9832 0.9079 0.3264 0.9983
1 0.9032 1.0000 0.4903 -0.7809 0.9664 0.6401 0.7005 0.8769
k 0.8169 0.4903 1.0000 -0.9273 0.6977 0.9835 -0.2785 0.8489
h -0.9734 -0.7809 -0.9273 1.0000 -0.9152 -0.9798 -0.1012 -0.9850
A 0.9832 0.9664 0.6977 -0.9152 1.0000 0.8160 0.4937 0.9709
c 0.9079 0.6401 0.9835 -0.9798 0.8160 1.0000 -0.0999 0.9306
r 0.3264 0.7005 -0.2785 -0.1012 0.4937 -0.0999 1.0000 0.2712
w 0.9983 0.8769 0.8489 -0.9850 0.9709 0.9306 0.2712 1.0000

#¢ 5.11: COEFFICIENTS OF AUTOCORRELATION

Order 1 2 3 4 5
Y 0.9666 0.9341 0.9025 0.8719 0.8422
I 0.9279 0.8603 0.7971 0.7378 0.6824

(Continued on next page)
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#¢ 5.11: (continued)

Order 1 2 3 4 5

k 0.9989 0.9957 0.9906 0.9839 0.9756
h 0.9846 0.9685 0.9517 0.9345 0.9167
A 0.9500 0.9025 0.8574 0.8145 0.7738
c 0.9951 0.9885 0.9804 0.9709 0.9601
r 0.9161 0.8378 0.7649 0.6969 0.6337
w 0.9715 0.9435 0.9160 0.8890 0.8626

Wl 280 a AT, R anlsls .4
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5.6 MIU

5.6 MIU

Money in the Utility Function model Chapter 9[2]

M, M, (gt - 1) My

B Gt K= P g Wi K (1-6) K4 (5.9)
Cit: Cjtzém ﬂj’\f (5.10)

Cit = (;V?) (5.11)

Cit = Cil (1+ 741 —0) (5.12)

My = M1 gt (5.13)

yo=H ' NK] (5.14)

W,=H "\ (1-0) K, (5.15)

— (K;;f_l (5.16)

log (g:) = (1 — ) log (g) + 7 log (g1—1) + % (5.17)

log (A¢) = 7 log (M\—1) + &% (5.18)

/*

* This file replicates the Money in the Utility Function model studied in:
* George McCandless (2008): The ABCs of RBCs - An Introduction to Dynamic
* Macroeconomic Models, Harvard University Press, Chapter 9

*

* This implementation was written by Johannes Pfeifer.

*

* If you spot mistakes, email me at jpfeiferQgmx.de

*

* Please note that the following copyright notice only applies to this Dynare
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* implementation of the model.

*/

/*

* Copyright © 2022 Johannes Pfeifer

*

* This is free software: you can redistribute it and/or modify
* it under the terms of the GNU General Public License as published by

* the Free Software Foundation, either version 3 of the License, or

* (at your option) any later version.

* Tt is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

* GNU General Public License for more details.

* For a copy of the GNU General Public License,

* see <https://www.gnu.org/licenses/>.

Y

var w

H

e B B B ® O

lambda

varexo eps_lambda

eps_g ${\varepsilon~g}t$

parameters beta ${\beta}$ (long_name='discount factor')
delta ${\delta}$ (long _name='depreciation rate')

theta ${\theta}$ (long_name='capital share production')

WS (long_name='real wage')
$r$ (long_name='real return on capital')
$C3 (long_name='real consumption')
$K$ (long_name='capital stock')
$HS (long_name='hours worked')
$M$ (long_name='money stock')
$P$ (long_name='price level')
$g$ (long_name='growth rate of money stock')

$\lambda$ (long_name='TFP')

$y$ (long_name='real output')

${\varepsilon~\lambda}$ (long_name='TFP shock')

(long_name='Money growth shock')
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5.6 MIU

A ${A}$ (long_name='labor disutility parameter')

h 0 ${h_0}$ (long_name='steady state hours worked')

B ${B}$ (long_name='composite labor disutility parameter')
gamma ${\gamma}$ (long_name='autocorrelation TFP')

pi ${\pil}$ (long_name='autocorrelation money growth')

g_bar ${\bar g}$ (long_name='steady state growth rate of money')

D ${D}$ (long_name='coefficient log balances')

predetermined_variables k;

%Calibration based on Table 9.1

beta = 0.99;
delta

0.025;

theta = 0.36;

A =1.72;

h_0 = 0.583;
gamma = 0.95;
pi = 0.48;
g_bar = 1;

D = 0.01;
model;

%composite labor parameter

[name='Budget constraint, (9.1)']

c+k(+1)+m/p

wxh+rxk+(1-delta) *k+m(-1)/p + (g-1)*m(-1)/p;

[name='Euler equation, (9.2)']
1/c = betaxp/(c(+1)*p(+1)) + D*p/m;
[name='FOC hours worked, (9.3)']

1/c = -B/w;

[name='FOC capital, (9.4)']
1/c = beta/c(+1)*(r(+1)+1-delta);

[name='Definition money growth, before (9.5)']

m = gkm(-1);

[name='Production function, below (9.5)']

y = lambdax*k~theta*h~(1-theta);
[name='Firm FOC labor, below (9.5)']
w = (1-theta)*lambdax*k~theta*h” (-theta);

[name='Firm FOC capital, below (9.5)']
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r = theta*lambda*(k/h)~ (theta-1);

[name='Law of motion money stock, below (9.5)']
log(g) = (1-pi)*log(g_bar) + pixlog(g(-1))+eps_g;
[name='Law of motion technology shock, below (9.5)"']

log(lambda) = gamma*log(lambda(-1)) + eps_lambda;

end;

steady_state_model;

%follows Section 9.2

B = Axlog(1-h_0)/h_0;

r = 1/beta -1 + delta;

w = (1-theta)*(r/theta) ~(theta/(theta-1));
¢ = —-w/B;

mp = Dxg_barx*c/(g_bar-beta);
k

h = r*x(1-theta)/(wxtheta)*k;

y = kx(r*(1-theta)/(wxtheta))  (1-theta);
g=1;

lambda = 1;

p = 1; Ynormalization
m=p*D*g*c/(g-beta) ;

end;

steady;

shocks;
var eps_g;
stderr 0.01;

end;

options_.TeX = 1;
write_latex_dynamic_model;
write_latex_definitions;

write_latex_parameter_table;

stoch_simul (irf=100, order=1) k cwr hmy g p;

shocks (overwrite) ;

c/((r*(1-theta)/(wxtheta)) ~(1-theta)-delta);
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var eps_lambda;
stderr 0.01;

end;

stoch_simul (irf=100, order=1) k c wr hmy g p;

#¢ 5.12: Endogenous

Variable KTEX Description
W w real wage
r r real return on capital
c C real consumption
k K capital stock
h H hours worked
m M money stock
P P price level
g g growth rate of money stock
lambda A TFP
y Y real output
#¢ 5.13: Exogenous
Variable  KTgX Description
eps_lambda  &* TFP shock
eps_g g9 Money growth shock
#¢ 5.14: Parameters
Variable BIEX Description
beta 16 discount factor
delta 4] depreciation rate
theta 0 capital share production
A A labor disutility parameter
h 0 ho steady state hours worked
B B composite labor disutility parameter
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2% 5.14 — Continued

Variable BIEX Description

gamma vy autocorrelation TFP
pi s autocorrelation money growth

g_bar g steady state growth rate of money
D D coeflicient log balances

#¢ 5.15: Parameter Values
Parameter Value Description

B 0.990 discount factor
) 0.025 depreciation rate
0 0.360 capital share production
A 1.720 labor disutility parameter
ho 0.583 steady state hours worked
B -2.580 composite labor disutility parameter
7y 0.950 autocorrelation TFP
s 0.480 autocorrelation money growth
g 1.000  steady state growth rate of money
D 0.010 coeflicient log balances

#¢ 5.16: COEFFICIENTS OF AUTOCORRELATION

Order 1 2 3 4 5

K 0.9985 0.9942 0.9875 0.9786 0.9678
C 0.9941 0.9860 0.9758 0.9639 0.9504
W 0.9941 0.9860 0.9758 0.9639 0.9504
r 0.9025 0.8127 0.7300 0.6538 0.5838
H 0.8954 0.7992 0.7108 0.6296 0.5552
Y 0.9539 0.9099 0.8678 0.8277 0.7894
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#¢ 5.17: MATRIX OF CORRELATIONS

Variables K C

w

r H Y
K 1.0000 0.9841 0.9841 -0.2700 0.1690 0.7766
C 0.9841 1.0000 1.0000 -0.0944 0.3417 0.8763
w 0.9841 1.0000 1.0000 -0.0944 0.3417 0.8763
r -0.2700 -0.0944 -0.0944 1.0000 0.9034 0.3969
H 0.1690 0.3417 0.3417 0.9034 1.0000 0.7522
Y 0.7766  0.8763 0.8763 0.3969 0.7522 1.0000

#¢ 5.18: THEORETICAL MOMENTS

VARIABLE MFEAN STD.DEV. VARIANCE

12.6707
0.9187
2.3706
0.0351
0.3335
NaN
1.2354
1.0000
NaN

SOl

wmwimﬁ

0.7950
0.0417
0.1075
0.0016
0.0111
NaN
0.0799
0.0000
NaN

0.6321
0.0017
0.0116
0.0000
0.0001
NaN
0.0064
0.0000
NaN

#¢ 5.19: MATRIX OF COVARIANCE OF EXOGENOUS SHOCKS

Variables g 154
e 0.000100 0.000000
g9 0.000000 0.000000
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#¢ 5.20: VARTANCE DECOMPOSITION (in percent)

et g9
K 100.00 0.00
C  100.00 0.00
W 100.00 0.00
r 100.00 0.00
H 100.00 0.00
Y 100.00 0.00
g 0.00 100.00
M
002 T T T T T T T T T
0.01 f B
0 1 1 1 1 1 1 1 1 1
10 20 30 40 50 60 70 80 90 100
g
0.01 T T T T T T T T T
0.005 1
0 lIO 2I0 3I0 4I0 5I0 6I0 7I0 8I0 9I0 100
P
0.02
0.01F _
0 lIO 2I0 3I0 4I0 5I0 GIO 7I0 8I0 9I0 100

P4 5.5: €9 shock
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¥l 5.6: TFP shock
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5.7 2B H I

5.7 iR

Replications should focus on the baseline exercises in the papers, not robustness checks. Repli-
cations do not need to be perfect or exact —indeed, it is virtually impossible to exactly replicate any

paper. If some key figure or statistic cannot be approximately replicated, the student should be upfront

about this and discuss possible reasons why.
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