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SASBENL— &Y% 5387 (Dynamic Stochastic General
Equilibrium Model)

THEE (R RS HE LB 70T, QunyongWang@outlook.com)

W&
DSGE #1&E#I
DSGE #8Y iy DU Bl

DSGE
DSGE /& —HZ ol 8l Fp 3 o M J57i%, T 2 A R BUR 73 e A Fiti .

FELTHEAT RS, FE. | #H. RIT. BUFE B RK. FERKUHN, REEst. &
WA ISy o ViR KA, (E O BRI N A SRR S7 3 ) g 7 &

W R A G IThs R gt (LB, FIERMME) « M MZER GFE. %, &K,
T WA MBI (RE=/FK) .

MAREMA TR KRR LB bt B H I (RBC) . #Hral BHr#E S (NK) .

RBC BRI N2 G Tk AN IR AR R LD AR 1 B AR T RN, AN 75 0 Bk
B M BURR A RMA 5F 2% A1

Bl B HEAE NN LT EE T TR R, ZMBERA L ET-HliE1T.

244 DSGE

£ DSGE ", MR A AR VE SIS R G RERINIE,  RIN t 2h 2SR TR R
fift ik . DSGE HEAU{E e BRI TR, BPAMA X A Sk B 1 28 2 IR ) o

DSGE Fffu 4 = 2KA8 &, 4|45 & (control) , IRA&ARHE (state) , i (shock) -

DSGE B & WITTE: 2l Rt iR i 2 B SRS L EM R, ST FEMIRRELE
Izh &S
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Aoy = A1E g + Azye + Asx;
Boxty1 = Bi1EtYey1 + BaYe + Bsxe + C3€444

H, x, WIRESEE, y AR CRREAIAS Ey, AWM A Ey,, ) o Ao, Bore
SHARE, A,HI% AL TE N 0.

AR AR E R N AR, ORI BT, 2EBUE RS TREE .
WERR: RELRELEEATTINN, FE45 € WY R 2 s ER .

281 DSGE
Y FRBIRE L AR B, oA B RS B BB, RS AR(L)

e

Ve G(0)x,
Xt+1 H(O)x, + M(0)€rsq

Horb, GUUMBURAERE, HWMHCRSHEHERE
Ve A B 505 A A5 oy SRR T3 R B A HAH 7

2814 DSGE F13ELR M DSGE

JE£k 4 DSGE (nonlinear) : < T A8 & MSH S & A1 o

2t DSGE (Linear, linearized) : 2% TAAE LR, (HXTSEANE vl g2 T IFELk
P

XFARZNE DSGE, WA SeZetEAt, SRJARM dsge #EAT4TH; B K/ dsgenl, Stata
I A REAT A T

fi DSGE R 5K N A AR B H AN AR RN R A, BIDRE AR 5 IR AL B 11 R 2
DSGE (i i R IX RS 2RI 30, b FAL TR A2 28 K B — 3T

FIM Kalman 81T 57201 DSGE BRI IARR R AL
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#il: JrLfE DSGE

Y
Rt = a?t
C
1 = ,Bct (1+Rt+1_5)
t+1
Y, = Zth
Kiyh = YV —C+ (1 - 5)Kt
In(ze11) = pln(z) + eyq

. dsgenl (r = {alpha}*y/k) ///

(1 = {beta}*(c/F.c)*(1 + F.r - {delta})) ///
(y = z*k~({alpha})) ///

(F.k =y - c + (1-{delta})*k) ///

(In(F.z) = {rho}*1n(z)) , ///

observed(y) unobserved(c r) exostate(z) endostate(k)

Bl: £4% DSGE

(output-gap Euler equation)

xe = Ee(xey1) — (p — Eellyyr — g0,
(New Keynesian Phillips Curve)
Ty = PEmeq + KXy,
1
r, = Ent + u,, (Taylor rule)
Upyr = Pyl T Erp
gtvy1 = Pgdc t+ a1

dsge (x = F.x - (r - F.p - g), unobserved) ///
(p = {beta}*F.p + {kappa}*x) ///

(r = (1/{beta})*p + u) ///

(F.u = {rhou}*u, state) ///

(F.g = {rhog}*g, state), nolog
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Stata
BEFFIRFS: F Lo ZHATERR. BN OFEER.

BRUCNIERITTHE . WRRIRETTRE, MM state d&630, IRASTTREMI KA LA FLI
.

P 7 R BRI R AR R P I ) . WHERAEII, NN unobserved T

WA AEA M. WA S, M noshock &,

8l F % T observed() unobserved() exostate() endostate()IEHI&NAEE &N
o observed(): AT MM & unobserved (): AN ML [ 42 il A5 i

e exostate(): /MEMREZRE (HIHAMHIIIRESEE) 5 endostate(): WARE
e (BIAHA M BURRAS AR &)

AR ZS A B AN B0 Z00 5 W UL P47 1 A2 B A HoH )

Stata

R TR RAHEENM . i, (r = {alpha}*y/K) A PAE N (r*k =
{alpha}*y)EE(r*k/y = {alpha}).

AR E b A T A 89T AR A

GBI FE AR

FEl R ARG =R (E(ern), ye %), IRETTEH RER & VIR
(Ees1) Voo Xer €0) 0 FARLIRIIIETE

o PEHIARRIIIREARE S A T

o PHATEAROEEHARENEN(Y e, Yooz ... ), WARRE RS RN
T(Xp—q, Xpoyens)o

o FTHITEAREEIEHIA RN S E AT IUE Ves2 EGers) o
FITAT (K3 220 A ) DAE S 1 DR A A e ml o (i P AR ok oo L,

il
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o MRS A IO LR U E R RPRES AR TIN .
o CIREZRERIIREEATIEARREN G, w] LUK & TR 8T RS A R GIN
o IEHIAREIIRE ST AR M S ATIL R e bR AT E R KR A

DSGE BV I A WL AL B AR A E N AR o I RAR R rpAE AR AR i A B, IR A BT NS

WEZR, SHETHIEERAE,

X B L Ak
ST DN
EtXer1 = Xe = Xpoq = X5
Uhlig(1999): log-linearization
AN AR 8 XX, = logX, — logXs,

X = XsseXf
eXetal)  ~ 14 X, +af,
XY, =~ 0
EJae®1] =~ a+aE[X,4].

Bl: Bl B HAR R

Ref: Celso Jose (2016, P42, Table 2.1)

5E X Ji i 43l
1% W,
labor supply C{,thp _ P_t Cngfs P_ss
t SS
Euler equation of E.Cri1\° Reyq _ Ry
consumption ( C, ) =P [(1 —8) +E (Pt+1>] 1=8 (1 —oF a)
law of motion of capital Kiy1 = (A —=8)K, + 1, Iss = 0K
production function Y, = A KFLL Yoo = K&ELLS®
demand for capital K aﬁ Kss _ a&
Py R, Pss Rss
L Y, L Y,
demand for labor Le _ 1- a)—t 5SS (1 — )=
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E X Jife Yt
price level 1/ W, \'"*/Rp\* Py
Fe = A_t(l - a) (E) _ ( Wes )1‘“ (&)“
l-a a
equilibrium Vi =C + 1, Yo = Cgs + I
productivity shock In(4;) A =1

= (1 - pa)In(Ass) + paln(4;-1) + €

S E LA

. 2 ks coL? = %
t
RIEX, = Xcet, R TREEA
C&Llfseaét-}_lpzt — % eWt—ﬁt'

SS

FIfHe®tatd ~ 1 4+ %, + a¥,, 4k84LFH
or¥ ~ 7 Wss =~ =
CSLE (1 +oC +YL,) = N (1+wW,—P,)

SS

FEBERE T, cgLl = f— CIEGE

S E AL

WA TR LR, () = (1 — Rety
Bl IR B (22)" = (1 - 6) + B, (22)
*Eﬁxt = Xsse)?t, J:ﬁiji%%i’i’fuy\j

lea']EtCt+1_0'C~t =(1-6)+ &emt(ﬁtﬂ—ﬁtﬂ)
ss

Pl e&etar) ~ 1 4+ X, + af,, 84L K
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1 ~
E[l + O-]EtCt'Fl O-Ct] - (1 - 6) + [1 + ]Et(Rt+1 - Pt+1)]

S

Eigﬁfﬁﬁ?{&—l;‘, % = Rss _|_ (1 5) Tfﬂ‘

1 - - R, -
E[U]Etctﬂ - UCt] = P_[ t(Rt+1 Pt+1)]

SR

251 RN I AT REMON B AL
1. BARTRITEE:

2. EPERBOTIE: Y, = AKELYE

3. HARBETE: Kipr = (1= 8K, + 1,
4. HEFAM: Y =C 4+ 1,

5. FiRH:

In(4,) = (1 — pa)In(Ass) + paln(A;_q) + €

Key:
1. R —P =Y, —K,
2. V,=A,+ak, +(1-a)L,
3. Kiyp =1 -08K, +4I,
4. YssYt = Cssét + Issit

5. A =piAis +e

XA Bk SRR

King and Rebelo (1999); Stata DSGE Intro 3b.
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Ce: WG Re: MIZ; Hy: 5780 1B Wy T8 X 0K, G BUNSCH . Ky RN Zg:
R

1
— = E [ ,consumption
] NGy Wy P
8 Wi
HY = C—,labor supply
t
Y, = C(;+ X; + Ggnational accounting identity
Y, = K&ZH)"
Y,
w, = (1—-a)—£Jabordmnand
Hy
oo
R, = ai,capltal demand
t
Kiy1 = (1 —06)K; + X;,capital accumulation
AN
¢ = EiCip1— (1 =B+ BOEiTs
nhy = wg—c
b1xe = Ve — P20 — Gt
ye = (A —a)(z +hy)+ak,
we = Ye—h
o= Ye— ke
kv = 6xc+(1— 68k,
Zty1 = Pzt €
Jes1 = Pg9t + i1

6 Mz E, 3 MIRELE (k1 Zer1, Ger1) o

(1 — ) NFFEI L SHABAITIHE, nRsah s & rIRER, ¢ Me, MERITA
B AR ZRAR AL, p, Fp g APIRAS AT 1) H 513 R 4L

HERMEA: Bk SRR

. use usmacro2
(Federal Reserve Economic Data - St. Louis Fed, 2017-01-15)

dsge (c = F.c - (1-{beta}+{beta}*{delta})*F.r, unobserved) ///
({eta}*h = w - c, unobserved) ///
({phil}*x =y - {phi2}*c - g, unobserved) ///
(y = (1-{alpha})*(z+h) + {alpha}*k) ///
(w =y - h, unobserved) ///

vV V VvV VvV .
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(r
(F.

- k, unobserved)

{delta}*x+ (1-{delta})*k, state noshock)

(F.z = {rhoz}*z, state)

(F.g = {rhog}*g, state),

from(beta=0.96 eta=1 alpha=0.3 delta=0.025 phil=0.2 phi2=0.6 rhoz=0.8 rhog=9.3)

<

vV V V VvV Vv
| N A
|

> noidencheck solve nolog

DSGE model
Sample: 19551 thru 2015qg4 Number of obs = 244
Log likelihood = -1957.0261
y | Coefficient Std. err. z P>|z| [95% conf. interval]
/structural
beta .96
delta .025
eta 1
phil .2
phi2 .6
alpha .3
rhoz .8
rhog .3
sd(e.z) 1
sd(e.g) 1

Note: Skipped identification check.
Note: Model solved at specified parameters; maximization options ignored.

il

Woolford (2004, chap 4):

1 BE ( 1 R, ) 1= BE ( X: 1 R, )
—_ = _— — = J—
Y, Vo1 Megy X1 Ge Mgy
1 Y, 1
(”t‘”)"‘a = ¢Z_t+:8]Et(”t+1_H) - (nt—n)+$=¢Xt+BlEt(Ht+1—H)
t

R i t

In(Geyq) = pgln(Gt) + &1

In(Ugy1) = puIn(Up) + ersq

XXy =Y /Zr Gy = Zpsa/Zy.
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Y,: 7= i (output), I1,: K % (inflation), R,: 4 X F|*% (nominal interest rate); B: #7H A -F
(discount factor willingness to delay consumption); Z,: 7= H ) ﬁ SR/KF (natural level of
output). IT: BK 377K ¥ (steady state of inflation); U NER T @Kk LM H & fE e R 5 AR
GAESE

il

| = BE ( X: 1 R, )
“Kess Gl
1
(Ht_n)‘*‘a = ¢X; + PE iy — IT)
R IA\YP
St (_t) U,
R Il
In(Geyr) = pgln(Gt) +$ea1
In(Ugr1) = puln(Up) +epyq

BHORE T, G, =U,=1,R=1/8, Ex =X/, r,=R,/, p,=1,/I.

. use rates2, clear
(Federal Reserve Economic Data - St. Louis Fed, 2017-02-10)

dsgenl (1 = {beta}*(x/F.x)*(1/g)*(r/F.p) )
(1/{phi} + (p-1) = {phi}*x + {beta}*(F.p-1))
({beta}*r = p~(1/{beta})*u)
(In(F.u) = {rhou}*1n(u))
(In(F.g) = {rhog}*In(g)),
exostate(u g) observed(p r) unobserved(x) nolog
Solving at initial parameter vector ...
Checking identification ...

VvV VvV V VvV .

v

First-order DSGE model

Sample: 195493 thru 2016q4 Number of obs = 250
Log likelihood = -768.09383
Coefficient Std. err. z P>|z| [95% conf. interval]
/structural
beta .5112889 .0757723 6.75 0.000 .3627778 .6597999
phi 5.895129 1.652261 3.57 0.000 2.656756 9.133502
rhou .6989168 .0449139 15.56 0.000 .6108871 . 7869465
rhog .9556408 .0181345 52.70 0.000 .9200978 .9911838
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sd(e.u) 2.317583 .2987338 1.732076 2.903091
sd(e.g) .6147329 .097312 .4240048 . 8054609

4
IR (R 2R AL TE A (Woolford, 2004, chap 4):

(output-gap Euler equation)

xe = PE(xe41) — (= Eellpyr — ge),
(New Keynesian Phillips Curve)
e = PEmeq + KX,
1
T = ,ET[t + u;, (Taylor rule)
Utyr = Pyle T €y
Jer1 = PgIc t ¢t

dsge (x = F.x - (r - F.p - g), unobserved) ///
(p = {beta}*F.p + {kappal}*x) ///

= (1/{beta})*p + u) ///

u = {rhou}*u, state) ///
(F.g = {rhog}*g, state), nolog

il

. use rates2, clear
(Federal Reserve Economic Data - St. Louis Fed, 2017-02-10)

. dsge (x = F.x - (r - F.p - g), unobserved) (p = {beta}*F.p + {kappa}*x) ///
> (r = (1/{beta})*p + u) (F.u = {rhou}*u, state) (F.g = {rhog}*g, state), nolog

DSGE model

Sample: 195493 thru 2016q4 Number of obs = 250
Log likelihood = -768.09383

Coefficient Std. err. z P>|z| [95% conf. interval]
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/structural
beta .5112882 .0757912 6.75 0.000 .3627402 .6598363
kappa .1696295 .0475493 3.57 0.000 .0764346 .2628243
rhou .698919 .0449193 15.56 ©.000 .6108789 .7869591
rhog .9556407 .0181342 52.70 0.000 .9200983 .9911831
sd(e.u) 2.317588 .2988029 1.731945 2.903231
sd(e.g) .6147348 .097328 .4239754 .8054942
RS B2 A AL B ) RO AR R
. estat policy
Policy matrix
Delta-method
Coefficient std. err. z P>|z| [95% conf. interval]
X
u -1.580154 .392635 -4.02 0.000 -2.349704 -.8106033
g 2.658669 .9045318 2.94 0.003 .885819 4.431518
p
u -.4170859 .0389324 -10.71 0.000 -.4933921  -.3407798
g .8818842 .2330577 3.78 0.000 .4250994 1.338669
r
u .184245 .0567981 3.24 0.001 .0729228 .2955672
g 1.724828 .2210262 7.80 0.000 1.291624 2.158031

PRI RE
AR B Z 5 R A

. estat transition

Transition matrix of state

variables
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Delta-method
Coefficient std. err. z P>|z| [95% conf. interval]

F.u

u .698919 .0449193 15.56 0.000 .6108789 .7869591

g 4.44e-16
F.g

u 0 (omitted)

g .9556407 .0181342 52.70 0.000 .9200983 .9911831

Note: Standard errors reported as missing for constrained transition matrix value
s.

ik e 2
A B AR A 2 B RAR A2 B O O 2

. irf set nkirf.irf
(file nkirf.irf now active)

. irf create mod, replace
(file nkirf.irf updated)

. irf graph irf, impulse(u) response(x p r u) byopts(yrescale)
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mod, u, p mod, u, r
0- 6
4+
-5
.2
1
0_
mod, u, u mod, u, X
3 oA
24 -2
ik -4+
0+ -6
0 2 4 6 8 0 2 4 6 8
Step
95% ClI Impulse—response function

Graphs by irfname, Impulse variable, and Response variable

Bl el BT R

Ut+q
It+1

(phillips curve)

BEpr11 + KX,

Eixesr — [1e — EtDesr] + e
Yp: + Uy

Pulle + €41

Pgg: + a1

R R pe BAKE CIID 5 re A CRDIEID | o 7 HH SR T AN AU

REZE: Ue, gt

B: FTILA T
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. constraint 1 b[beta]=0.96
. dsge (p = {beta}*F.p + {kappal}*x) ///
(x = F.x - (r - F.p) + g, unobserved) ///

(r = {psi}t*p + u) ///
(F.g = {rhog}*g, state) ///
(F.u = {rhou}*u, state)

l: Frel BT R

. use usmacro2, clear
(Federal Reserve Economic Data - St. Louis Fed, 2017-01-15)

. constraint 1 _b[beta]=0.96
. dsge (p = {beta}*F.p + {kappa}*x) (x = F.x - (r - F.p) + g, unobserved) ///

> (r = {psi}*p + u) (F.g = {rhog}*g, state) (F.u = {rhou}*u, state), nolog cons
traint(1) from(psi=1.5)
DSGE model

Sample: 19551 thru 201594

Log likelihood = -753.57131
( 1) [/structural]lbeta = .96

Number of obs = 244

Coefficient Std. err. z P>|z| [95% conf. interval]
/structural
beta .96 (constrained)
kappa .0849631 .0287692 2.95 0.003 .0285765 .1413497
psi 1.943004 .2957868 6.57 0.000 1.363272 2.522735
rhog .9545256 .0186424 51.20 0.000 .9179872 .991064
rhou .7005484 .0452602 15.48 0.000 .61184 .7892568
sd(e.g) .5689891 .0982974 .3763298 .7616485
sd(e.u) 2.318204 .3047433 1.720918 2.91549

MBI AR 325 5 R EH v
TR 1 BT R A et

€t = EiCryr — 1+ €



BTSN HPRSZ By, BRSNS A,

¢ = Eecepr—1metu,
Ut+1 = €41
Stata:
. dsge ... (c = F.c - r +u) (F.u=, state)

SRR R AR : 35 5 R &H v H

Ct = (1 - h)Wt + hIEtCt+1 + Gt
ng = Wy =Y
Wepr = PWe + 84

IREREEREERRE

www.uone-tech.cn

(1) consumption growth c; is a linear combination of wage growth w;, expected future

consumption growth E;c;,, and a consumption shock ¢;.

(2) the growth rate of hours worked n; depends on wage growth and consumption

growth.

(3) the wage growth follows an autoregressive process.

Ct —_ (1 - h)Wt + h’]EtCt+1 + Zt
ng = Wy —YG¢

Wepr = PWe + 84
Zt = Et

SRR R AR : 35 5 R &H v H

. use usmacro2, clear
(Federal Reserve Economic Data - St. Louis Fed, 2017-01-15)

. dsge (c = (1-{h})*(w) + {h}*F.c + z) (n =w - {gamma}*c) ///
> (F.w = {rho}*w, state) (F.z =, state), nolog

DSGE model

Sample: 19551 thru 2015g4 Number of obs = 244
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Log likelihood = -1131.2826

Coefficient Std. err. z P>|z| [95% conf. interval]

/structural
h . 7642505 .0360272 21.21 0.000 .6936386 .8348625
gamma .2726181 .1059468 2.57 0.010 .0649663 .4802699
rho .6545212 .0485627 13.48 0.000 .55934 .7497023
sd(e.w) 2.904762 .1958651 2.520873 3.28865
sd(e.z) 2.077219 .1400659 1.802695 2.351743

AR RTER LR TR A IR E

ERLAW: Fra TR S AR REBOREE RN — NG > 0) &I,
ye=aYi1+ (1 - By — 1

BIANFHPRS R By, =y, ZHTETT SN E N,

Ve = aupt (1 —a)Eyeyr — 1
Ut+1 = Wt
Stata:
. dsge ... (y = {alpha}*u + (1-{alpha})*F.y - r) (F.u =y, state noshock)

ZHRERITE LR 7R & 5 2R K &

p: = BEDir1 +KY:
Ve = Ewerr— 0 —Ebes1 — P22t)
1
n = pro+ (1 —pp) ('Ept + ut)
Zryr = PzZe T €qq
Upyr = Pulle 841

(1) inflation p; is a linear combination of expected future inflation E;p;,; and output
growth y,.

(2) Output growth is a linear combination of expected future output growth E;y;,,, the
interest rate 1, expected future inflation, and the state z;. The state z; is the AR(1)
process.



HRRAESHEERRE

www.uone-tech.cn

(3) The interest rate depends on its own lagged value, the inflation rate, and the state u;.
The state u, is the AR(1) process that drives the interest rate.

(4) The control variables are p;, y;, and r;. The state variables are u; and z;.

p: = PBEDir1 + Ky
Ve = Ee1— 0 —Epeer — p22Ze)
1
n = prl+(1—p;) (Ept + ut)
ey = 1
Ziy1 = PzZp T €p4q
Uppr = Pyl + &t

ZHRERITE LR 7R & 5 2R K &

. use usmacro2, clear
(Federal Reserve Economic Data - St. Louis Fed, 2017-01-15)

. dsge (p = {beta}*F.p + {kappal*y) (y = F.y - (r - f.p - {rhoz}*z), unobserved)
///

> (r = {rhor}*1lr + (1-{rhor})*((1/{beta})*p + u)) (F.1lr = r, state noshock) ///
> (F.u = {rhou}*u, state) (F.z = {rhoz}*z, state), nolog

DSGE model

Sample: 19551 thru 201594 Number of obs = 244
Log likelihood = -753.07026

Coefficient Std. err. z P>|z| [95% conf. interval]

/structural
beta .5026373 .0791864 6.35 0.000 .3474349 .6578398
kappa .1760191 .0511049 3.44 0.001 .0758553 .2761829
rhoz .9591408 .0181341 52.89 0.000 .9235986 .994683
rhor -.0939028 .093966 -1.00 0.318 -.2780728 .0902673
rhou .7094626 .0447808 15.84 0.000 .6216939 .7972312
sd(e.u) 2.324309 .3236225 1.690021 2.958598
sd(e.z) .6111535 .108498 .3985014 .8238056
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GZHBRBRTER AR : TIESHE RSB R = &I
TR Frfi ITAEABE & A 16 R B EURES R R (E — )G > 0)i 5 I
Zery = P1Ze + P2Zi—1 T €cq

Zip1 = P12t t P2z2 + €4y
Z2t41 = Zt
Stata:
. dsge ... (F.z = {rhol}*z + {rho2}*Lz, state) (F.Lz = z, state noshock)

SRR AL R FREEHERSZEN Y&

p: = BEDir1 +KY:
Ve = Eyer — O — EDeyr — p22e)
1
e = Ept + U
Zty1r = PzZc T P2Z¢-1 T €t
Uppr = Pyl + $eqq

(1) inflation p; is a linear combination of expected future inflation E;p;,; and output
growth y;.

(2) Output growth is a linear combination of expected future output growth E;y;,, the
interest rate 1, expected future inflation, and the state z;. The state z; is the AR(1)
process that drives output growth.

(3) The interest rate depends on the inflation rate, and the state u;. The state u; is the
AR(1) process.

(4) The control variables are p;, y;, and r;. The state variables are u; and z;.



p: = BEDir1 +KY:
Ve = Ewerr— 0 —EDes1 — P22t)
1
e = Ept + u;
Zeyr = PrZe t P2Z2¢ t+ €t
2241 = Zt
Uppr = Pule + $eqq

SR FERAR: TREESHRSZEI Y5 R

. use usmacro2, clear

(Federal Reserve Economic Data - St. Louis Fed, 2017-01-15)
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. dsge (p = {beta}*F.p + {kappa}*y) (y = F.y - (r - F.p - z), unobserved) ///

> (r = (1/{beta})*p + u) (F.u = {rhou}*u, state) ///

> (F.z = {rhozl}*z + {rhoz2}*Lz, state) (F.Lz = z, state noshock), nolog

DSGE model

Sample: 19551 thru 201594
Log likelihood = -753.07788

Number of obs = 244

Coefficient Std. err. z P>|z| [95% conf. interval]
/structural

beta .5154875 .0770493 6.69 0.000 .3644737 .6665013

kappa .1662425 .0468472 3.55 0.000 .0744237 .2580614

rhou .6979877 .0452071 15.44 0.000 .6093834 .786592

rhozl .6735487 .2665988 2.53 0.012 .1510247 1.196073

rhoz2 .2709998 .2564557 1.06 0.291 -.2316442 .7736438
sd(e.u) 2.315262 .299217 1.728807 2.901717
sd(e.z) .7720663 .1716206 .4356962 1.108436

SRR AR TS A EH R RY BT R

XL TTREAR S AR AZEN &SIy ¢G> Do

Ct = (1 - h)Wt + h[EtCt+2 + T't

FINFIER LRz, = cpyqr ETFEA] LN HLE N,
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Ct = (1 - h)Wt + h[EtZt‘l-l + T't
Zt = Ct41
Stata:
. dsge ... (c = (1-{h})*w + {h}*F.Fc + r) (Fc = F.c, unobserved)

ZHRRI T LR 7 1R & 1251 2 B = B 8 AT

¢¢ = (A —=—hw;+hEicry, +1¢
ng = We—VY¢

Werr = PwWe T €

Teer = Prle 8

(1) consumption growth c; is a linear combination of wage growth w;, the expected value
of consumption growth two periods ahead E,c;,,, and the interest rate r;.

(2) the growth rate of hours worked n; depends on wage growth and consumption
growth.

(3) AR(1) for wage growth and for the interest rate.

(4) The control variables are c¢; and n;, and the state variables are w; and r;.

¢t = (A—Rw+hEfcryr+n
fee = Eiqn
ng = W=V
Werr = PwWe t €riq
Tegr = Prle+ &

SRR R TSR S 6 RN =8 E

. use usmacro2, clear
(Federal Reserve Economic Data - St. Louis Fed, 2017-01-15)

. dsge (c = (1-{h})*(w) + {h}*F.fc + r) (n = w - {gamma}*c) (fc = F.c, unobserve
d) ///
> (F.w = {rho_w}*w, state) (F.r = {rho_r}*r, state) , nolog



DSGE model

Sample: 19551 thru 2015qg4
Log likelihood = -1129.9357
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Number of obs = 244

Coefficient Std. err. z P>|z| [95% conf. interval]
/structural

h .6617911 .0427916 15.47 0.000 .577921 . 7456612

gamma .2733813 .1120734 2.44 0.015 .0537214 .4930411

rho_w .6545231 .0485628 13.48 0.000 .5593417 . 7497044

rho_r .1050388 .0638171 1.65 0.100 -.0200405 .230118
sd(e.w) 2.905808 .2023205 2.509267 3.302349
sd(e.r) 2.049915 .1437862 1.768099 2.331731

SRR EE LR TRESHIRSZER =Y a3

TEaRAIT: B IR B R B SR AR e — )G > O) MR
ke =Q =68k + x5
SINHHH BRI, = ke_y» X1p = xey» %2, = x1,_y, ST DRI Y,

(1 - 6)k1t_1 + xzt

ke
kleyy = ke
X1y = x¢
X241 = X1t
Stata:
. dsge ... (k = (1-{delta})*k1 + L2x) (F.kl1l =

e noshock) (F.Lx = x, state noshock)

SR L R AR AT AR R
TR AT A B A A
bl SEBRICRE AAMERSIE R, LG ABIRE B s, BEs A AR

Stata:

€t
St4+1

St

pS; + €

k, state noshock) (F.L2x = Lx, stat



. dsge ... (e = s) (F.s = {\rho}*s, state)...

SRR LR REZEZ BIFFEM R

ke, V\]Ftﬂytﬂﬂyﬂlﬁ*}%gﬁﬂ%%zp gtﬁg’\?”zt%%ﬁ”ﬁ'

Ye = Eyetoapet+g:
bt = Z
gtv1 = PgGc t PgzZe t+ €
Ziy1 = PrZe &

Stata:

(p=12)7//
(F.g = {rho_g}*g + {rho_gz}*z, state) ///
.z

dsge (y = F.y + {alpha}*p + g) ///
z
(F.z = {rho_z}*z, state)

B: SRR

R, = a2
t = (XK}
C
1 = plz—(1+Ry—8)
t+1
Y, = ZtK?
Kiyv = Y —C+(1-96)K,
In(ze41) = pIn(Z) +epyq

. dsgenl (r = {alpha}*y/k) ///

(1 = {beta}*(c/F.c)*(1 + F.r - {delta})) ///
(y = z*k~({alpha})) ///

(F.k =y - c + (1-{delta})*k) ///

(In(F.z) = {rho}*1n(z)) , ///

observed(y) unobserved(c r) exostate(z) endostate(k)

LA S A RAR

www.uone-tech.cn



Bl: FRZRiEHTIL R AR

)£
Rt = CXZ
C
1 = ,B[Ct (1+Rey1 —9)
t+1
Y. = Z.Kf
Kiyi = Y —C +(1-06)K;
In(ze11) = pIn(Zy) + epyq

. dsgenl (r = {alpha}*y/k) ///

(1 = {beta}*(c/F.c)*(1 + F.r - {delta})) ///
(y = z*k~({alpha})) ///

(F.k =y - c + (1-{delta})*k) ///

(In(F.z) = {rho}*1n(z)) , ///

observed(y) unobserved(c r) exostate(z) endostate(k)

Bl: FRLAEFTI R HLE

Y
Ce
1= B[Z- 4R -8
Crs1
Y, = Zth
Kiyh = YV —C + 1- 5)Kt
In(z,41) = pIn(Zy) +epyq

. dsgenl (r = {alpha}*y/k) ///

(1 = {beta}*(c/F.c)*(1 + F.r - {delta})) ///

(y = z*k~({alpha})) ///

(F.k =y - c + (1-{delta})*k) ///

(In(F.z) = {rho}*1In(z)) , ///

observed(y) unobserved(c r) exostate(z) endostate(k)

R RN EER AT

www.uone-tech.cn
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AR PG THN, AT AL T 26 AR RO A m] SRAFE ) o
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AA, BRI SCRAEE, WP EAE /N T 1, WNZFHEE R PR . an R ARy
BN ST RS BN, MR A 2 ¥ 42 42 (saddle-path stable) , ERREBEA
ZREL CREEHD , BASRSEI— R GBI .

Ptk

D¢
Yt

Ugy1

Zt41
Lz¢yq

PRt

. use usmacro2, clear

(L/V)Eprsr + KYe

E; — [t — EtDesr — Z]
YD + U

Puls + riq

PzZc + p2Llzy + €

Zt

. dsge (p = (1/{gamma})*F.p + {kappal*y) ///

(y = F.y - (r - F.p - z), unobserved) ///
(r = {gammal}*p + u) ///

(F.u = {rho_u}*u, state) ///

(F.z = {rho_z1}*z + {rho_z2}*Lz, state) ///
(F.Lz = z, state noshock)

model is not saddle-path stable at current parameter values
The number of stable eigenvalues is greater than the number of state variable

s.
r(498);



Fratk
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solve KRR RIS B KB I, EABTATT. AT BLBOE S HUE AT K

TR S0, g I SE RS B R R

. dsge (p = (1/{gamma})*F.p + {kappa}*y) (y =

//

> (r = {gamma}*p + u)
state) ///

> (F.Lz = z, state noshock), solve noidencheck

(F.u = {rho_u}*u, state)
DSGE model

Sample: 19551 thru 201594
Log likelihood = .

F.y - (r - F.p - z), unobserved) /

(F.z = {rho_z1}*z + {rho_z2}*Lz,

Number of obs = 244

Coefficient Std. err. z P>|z| [95% conf. interval]
/structural
gamma .21
kappa .22
rho_u .23
rho_z1 .24
rho_z2 .25
sd(e.u) 1
sd(e.z) 1
Note: Skipped identification check.

Warning: Model cannot be solved at current parameter values. Current values imply

a model that is not saddle-path stable.

Pre
. estat stable

Stability results

| Eigenvalues
+
stable -.3942
stable .6342
stable .21

stable .23
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unstable 2.605e+16
unstable 1.046

The process is not saddle-path stable.
The process is saddle-path stable when there are 3 stable eigenvalues and 3 unsta
ble eigenvalues.

4 APRRFIER, 3 MR, FUICHIR R SR TRR.
PRt

. dsge (p = (1/{gamma})*F.p + {kappa}*y) (y = F.y - (r - F.p - z), unobserved) /

//

> (r = {gamma}*p + u) (F.u = {rho_u}*u, state) (F.z = {rho_z1}*z + {rho_z2}*Lz,
state) ///

> (F.Lz = z, state noshock), solve noidencheck from(gamma = 1.2)

DSGE model
Sample: 19551 thru 201594 Number of obs = 244
Log likelihood = -1504.7564
Coefficient Std. err. z P>|z| [95% conf. interval]

/structural

gamma 1.2

kappa .22

rho_u .23

rho_z1 .24

rho_z2 .25

sd(e.u) 1

sd(e.z) 1

Note: Skipped identification check.
Note: Model solved at specified parameters.

PRt

estat stable

3APRRHEAE, 3 MIRESAE, IR R RS T AR A .
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Pl

Iskrev (20103 BB LI 21 1) 42 I A2 B (V) E p 7 225 S0 B AFAE — — X RR KK
W 75 TR

Pe = PBEDes1 +KY:
Ve = Eerr — Ve — Epesr — pZ]
Bry = petu
Uy = Pulle T 841
Zev1 = Pzt €

Rl

dsge (p = {beta}*F.p + {kappal}*y) (y = F.y -{gamma}*(r - F.p - {rhoz}*z), unobser
ved) ///
(r = (1/{beta})*p + u) (F.u = {rhou}*u, state) (F.z = {rhoz}*z, state)
identification failure at starting values
Constrain some parameters or specify option noidencheck. Likely source of id
entification failure: {kappa} {gamma}
r(498);

. constraint 2 _b[gamma]=1

. dsge (p = {beta}*F.p + {kappal*y) (y = F.y -{gamma}*(r - F.p - {rhoz}*z), unobs
erved) ///

> (r = (1/{beta})*p + u) (F.u = {rhou}*u, state) (F.z = {rhoz}*z, state), constr
aint(2) nolog

DSGE model

Sample: 19551 thru 201594 Number of obs = 244
Log likelihood = -753.57131
( 1) [/structural]gamma = 1

Coefficient Std. err. z P>|z| [95% conf. interval]
/structural

beta .5146676 .078349 6.57 0.000 .3611064 .6682289
kappa .1659054 .0474074 3.50 0.000 .0729887 .2588222

gamma 1 (constrained)
rhoz .9545256 .0186424 51.20 0.000 .9179872 .991064
rhou .7005484 .0452604 15.48 0.000 .6118396 .7892572
sd(e.u) 2.318202 .3047439 1.720915 2.915489
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sd(e.z) .6507116 .1123847 .4304417 .8709815
P2
DSGE ##74
DSGE 2 f DU -5+
D1 - 3 by
X EREY, By, 28080, N e EEROR A
f10)m(0)
r(0ly) = o) x f(y|0)m(0).

Hrf, f10) ISR BRB (MR L), n(0) N A, n(0]y)v)aKiAi.

f (10w (0) Yt D1 HrA% (kernel) .
JE oA o AULSR R EL X Sk o) AT

MCMC (Markov Chain Monte Carlo) simulation
Metropolis-Hastings(MH)$##¥: W /558 0N f(0) (OARFRERNZSH0O
(1) 40, & X1 E45rHiq(y|6,) (proposed distribution), M\q(y|6,) HEBEHL 0,01 -
Hrp, TERS A @B S (b) € I8 55 5 56 7041 1€ X5
(2) 5 X334 % (acceptance probability): p(8;, Byey) = min |£ ;i’;i;”ggg:f;r;;, ]
0 — {Bnew p(etr enew)
et et 1- ,D(Ht enew)

A gnew
Xﬁ%ﬁll‘%ﬁ}‘ q(etlgnew) = ( newlgt) p(et' new) min [f(f(9 )) 1]

MSLIEIE « q(0¢|Onew) = q(6.), (Bnew|6r) = q(6new), p(Bt, Opew) = min %%’ 1] °
1. ﬁD%Q(et) = Q(enew)’ %B/A,D = min[f(enew)/f(et): 1]-
2. TFEBESZMEN, oah REEEN, HE R e
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&R APEFEALIFE MH HhEE
&R MH $hAE 2 T R — e B IX H) 8 p MY, DA E AR 1452 % (TAR) -
Onew = 0c—1 + e, ec ~ N(0,pEZ¢)
4 Gelman, Gilks, and Roberts (1997), BN MERZF N 044, 2NSH M
2% 0234, (pp, Z) T HTTTE N
P = pr-1exp[Bi(@7 (4R /2) — 71 (TAR/2))].
5 = (1= PB)Zkoq + Bk

H, AR, = (1 — a)ARy_, + aAR,.

RIEAR, I AT, WA MAT 2 BB AR, ppetem, B THREERTZSEm,
XK % . R Gelman, Gilks, and Roberts (1997), Roberts and Rosenthal (2001),
and Andrieu and Thoms (2008), HJ4A{ES$_0 &€ N2.38/V/d, H, dERSEM .
AR RN kK BRI R, SRR k BORBE I T % . a € (0,1)E T AR [°F
THIKTS B = Bo/kYs Bo € (0,1), v € [0, RGN LR E KT WISk
WEME, a=0.75[8,=08,y =0,

AT UL A5 e 3 I U R P X TR B 3 8 T 3 1) e /N B R R B A LR . B,
alen=100; fH/NREEXRECN 5, BRFEEXRECN max(25, burnin/alen); %% AR 5
TAR $Ef I IR, 2645

N T W57 ZREFEREAL, Roberts and Rosenthal (2009) 13 [f 5& i 5 25 56 B4,

I = (1 = Br)Zk-1 + BrZfixea-

MCMC

DU v

. use usmacro2, clear
(Federal Reserve Economic Data - St. Louis Fed, 2017-01-15)



. bayes, prior({beta}, beta(95, 5)) prior({kappa}, beta(30, 70)) p

ta(67, 33))

IREDESHEERRE

www.uone-tech.cn

rior({psi}, be

> prior({rhou}, beta(75, 20)) prior({rhog}, beta(75, 20)) rseed(17) :

> dsge (p = {beta}*F.p + {kappa}*x) (x = F.x - (r - F.p - g) , unobserved)
> (r =1/{psi}*p + u) (F.u = {rhou}*u, state) (F.g = {rhog}*g, state)
note: initial parameter vector set to means of priors.

Burn-in ...
Simulation ...

Model summary

Likelihood:

p r ~ dsgell({beta},{kappa},{psi},{rhou},{rhog},{sd(e.u)},{sd(e.g)})

Priors:
{beta} ~ beta(95,5)
{kappa} ~ beta(30,790)
{psi} ~ beta(67,33)
{rhou rhog} ~ beta(75,20)

4

{sd(e.u) sd(e.g)} ~ igamma(.01,.01)

Bayesian linear DSGE model MCMC iterations = 12,500

Random-walk Metropolis-Hastings sampling Burn-in = 2,500

MCMC sample size = 10,000

Sample: 19551 thru 201594 Number of obs = 244

Acceptance rate = .2209

Efficiency: min = .01093

avg = .02799

Log marginal-likelihood = -796.75515 max = .05246
Equal-tailed

Mean  Std. dev. MCSE Median [95% cred. interval]

beta .9330586 .0273878 .002619 .9354095 . 8728009 .975816

kappa .150112 .0247365 .001796 .1485866 .1038851 .203525

psi .5905049 .0405852 .002398 .5895752 .5146669 .6752993

rhou .6275518 .0256116 .001511 .6283089 .5764364 .6770674

rhog .9061189 .0131007 .001059 .9069891 . 8800901 .9294626

sd(e.u) 2.114667 .1380783 .006028 2.104597 1.869307 2.400718

sd(e.g) .5579649 .0578754  .002862 .5574834  .4491618 .6778793
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MCMC £ W7

$552 % (Acceptance Rate, AR): IRIE 4% 32 I8 % . Roberts and rosenthal (2001)1\ 4,
A AP 2 26 4E 0.15-0.5 Z [A].

E SR (2 753 3P A2 73 A1)
o B (trace plot) :  HSEHEHISE D)
o HEJERE (kernel density) : BHUFEARD NRTRMEL LA M
o  HMEX

e  Gelman-Rubin (shrink factor) Gt it &: £ 2 H/RBEREESATHRE, A HE A 1)1
Y7 e S T35 22 R MK T AR SR . S B LR IR AU AR A - (shrink
factor) , TERZIMN, W4iHFRACT 1.1.

AR (Efficiency) ZM&EHMKK—Mabr. KT 0.1, PUERE. KT 0.01, MHEXK
s

MCMC £t

. bayesgraph diag (1/{psi})
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expr1
Trace Histogram
2.4 <
™ -
~
T T T T T T
0 2000 4000 6000 8000 10000 = I I I I T
Iteration number 1.4 1.6 1.8 2 2.2

Autocorrelation

H IHHHH M

Lag 14 1.6 1.8 2 22 24
expr1: (14psi})

MCMC £ W7

. bayesgraph kdensity {kappa}, 1lp(solid) ///

addplot(function Prior = betaden(30,70, x), legend(on label(1l "Posterior")) lp(d
ash))
. bayesgraph kdensity _all

MCSE

R HF AR B, JRRIERAREZE (BRI ERE, MCSE) AR
EIds NTHRAG T

ESS = T ;Efficiency = ESS/T; Correlation time = T /ESS.
k=1Pk
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T—k T—k
Yk

1 _ _ 1 _
Pe=25 =3 ) 0= 0) Orrc = 0)ivo =7 ) (0 — 6"

Yo t=1 t=1

Hrb, p NEBTARIRREG v NE T E R

KA LEAT R E (corrlag(), Stata BRIMEA min(500,T/2). ) &R B AHE
REETEANBE (corrtol(), ERIMEN 0.01) KHIKr.

— S _ S
MCSE(#) = ——; or MCSE(f) = ———.
VESS M
Zj=1ESSj
MCSE
. bayesstats ess
Efficiency summaries MCMC sample size = 10,000
Efficiency: min = .01093
avg = .02799
max = .05246

ESS Corr. time Efficiency
beta 109.35 91.45 0.0109
kappa 189.60 52.74 0.0190
psi 286.40 34.92 0.0286
rhou 287.47 34.79 0.0287
rhog 153.01 65.36 0.0153
sd(e.u) 524.63 19.06 0.0525
sd(e.g) 408.84 24.46 0.0409
. bayesstats summary (1/{psi})
Posterior summary statistics MCMC sample size = 10,000
exprl : 1/{psi}
Equal-tailed
Mean  Std. dev. MCSE Median [95% cred. interval]

exprl 1.701543 .1181073 .006993 1.696136  1.480825 1.943004




il

Upy1
It+1

BE:Des1 + KX

Eixesr — [1e — EtDesa] + e
Ype + U

Pully T €41

Pg9r + §t41

PralRFB, HIRVEHE(0,1), & FYEEI(0.90,0.99)

H [EEH - p, BTG (-1, 1), % FHTER (0, 1)

Phill #h £k R e, FRIRVER0, ), % FE R (0, 1)
ZRENHL (R A R R B, FEIGTEE(0,)), HHIEE(1.5, 2)

il
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DU A ot m] DUB R SE I A A RS B BUE TG . b, AR AL JriHE. il RsE
SHTEAE(0, 1), ALK Beta SE3040 15 .

IMRSHRSAERTA XA (3, b)HUE, IATTLUE X (b — a)f + a, HHOM Beta 731 .
tedn, BUEEHEITE2, )RSEL FTLCRIHE Y 2% {theta}+2, Hi theta LLAN{EE M

Beta(5, 5)8k Beta(10, 10).

tbdn, BRIARBIEAAL 1), LB ELS N 2% {theta}-1.

MR ZHE H W BETEE N (a, b), HATLAIEFEZX 24, A4 AT DLEILARECR F Beta
. thun, EEMHEIEREE(2, 4), HEBHUE R~ (0.25,0.5), 4 E XM

Beta(37, 63).

589140 : Beta R
f) = —

Beta(a,B)

xa—l(l _ x)ﬁ—l



_ a
Mean = P
. ap
Variance = @+ P2+ atp)
Skewness = 26— @) itatp
JaBR2+a+p)

LR RS NI R AR

www.uone-tech.cn

WHRa <1, >1, pdf BiifE. WHa > 1,8 <1, pdf BN,

WHa <1, <1, pdf £ U BFfE. Wika > 1,8 > 1, pdf £ U BFHIE.
Beta(1,1) = Uniform(0, 1)
(a, iEK, HEBN. f<a, K B>ar Fifo

SeI8 43 Beta 730 Af

Beta(7,3)

Beta(70,30)

25
2.0 6
151 I
r 4F
100 I
r 2}
05" 1
L 1 L L L L L L L 1 L L 1 L i l
0.2 0.4 06 0.8 10 0.2 04 1.0
Beta(5,95) Beta(95,5)

20| 20
151 151
10 10}
5h 5¢

02 0.4 06 0.8 10 0.2 04 06 08 1.0
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So 7 An: Beta A0

Beta(5,9) Beta(10,10)
25} 35f
20k &0;
25fF
15} 200
1.0F 15
10f
05 g
05
0.2 04 0.6 0.8 10 J 0.2 0.4 0.6 0.8 1.0
Beta(37,63)
8 L
6 L
4 L
2 L
0.2 0.4 0.6 0.8 10

DU 387 234 s Fok ek i 2

. bayes, saving(bayesdsge, replace)
note: file bayesdsge.dta saved.

. bayesirf set bayesirf.irf
(file bayesirf.irf now active)

. bayesirf create nkmodel, replace
(file bayesirf.irf updated)

. bayesirf graph irf, impulse(g) response(x p r g) byopts(yrescale)
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nkmodel, g, g nkmodel, g, p
8- 8
6 6
44 4-
.27 2
nkmodel, g, r nkmodel, g, x
1.29
14
T 8
87 6-
6 4-
A4 2
0 2 4 6 8 0 2 4 6 8
Step
95% equal-tailed Crl — Posterior mean of IRF

Graphs by irfname, impulse variable, and response variable

137 DSGE: # (BEHLHE K AR RY)

FEHY,, FIER,, WHRC,, HAK,, HF7%Z, (Schmitt-Grohe and Uribe, 2004).

1= ﬁEt[(cf—“)_l(HRm—&]

Ct
Yo = ZK{
R, = aZK&™?
Kiyv = Y —C+ (1 -6k,
In(Zy41) = pIn(Zy) +epqq

- DSGE: 4 (BEHLIE K ARAY)

S8 HiewE WHwWE o kRom AEE
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ZH 27t e N 2 (N It v o paiiELIEN
FIER  (0,1) (0.95,0.99) Beta(95,5) 0.95
A Ha (0,1) about1/3  Beta(10,20) 0.33

HIHES  (0,1) (0.025,0.1) Beta(7,120) 0.05
A (0,1) closetol  Beta(90,10) 0.9

£ Mathematica ', %7€ H HBUENAME. TR ER, tHREHELKN (e, p)-

low = 0.9; upp = 0.99; mean = 0.95;

NMinimize[{(Quantile[BetaDistribution[a, b], ©.025] - low)”~2 + (Quantile[BetaDist

ribution[a, b], ©.975] - upp)”2 + (Mean[BetaDistribution[a, b]] - mean)”~2, a > 1,
b > 1}, {a, b}]

M m-H7 DSGE: 1 (BEHL 3G AR HY)

. bayes, prior({beta}, beta( 95, 5)) prior({delta}, beta(7, 120)) ///

> prior({alpha}, beta(10, 20)) prior({rhoz}, beta(90, 10)) dots rseed(17) : ///
> dsgenl (1 = {beta}*(c/F.c)*(1 + F.r - {delta})) (y = z*k~({alpha})) (r = {alp
ha}*y/k) ///

> (F.k =y - c + (1-{delta})*k) (In(F.z) = {rhoz}*1n(z)), ///

> exostate(z) endostate(k) observed(y) unobserved(c r)

note: initial parameter vector set to means of priors.

Burn-in 2500 aaaaaaaaal@Paaaa..... 2000..... done

Simulation 10000 ......... 1000......... 2000......... 3000......... 4000......... 500
Q... 6000......... 7000......... 8000......... 90

>00......... 10000 done

Model summary

Likelihood:
y ~ dsgell({beta},{delta},{alpha},{rhoz},{sd(e.z)})

Priors:

{beta} ~ beta(95,5)
{delta} ~ beta(7,120)
{alpha} ~ beta(10,20)

{rhoz} ~ beta(90,10)

{sd(e.z)} ~ igamma(.01,.01)

Bayesian first-order DSGE model MCMC iterations = 12,500
Random-walk Metropolis-Hastings sampling Burn-in = 2,500
MCMC sample size = 10,000
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Sample: 19551 thru 2015qg4 Number of obs = 244

Acceptance rate = .2334

Efficiency: min = .02516

avg = .03615

Log marginal-likelihood = -680.90377 max = .04325
Equal-tailed

Mean  Std. dev. MCSE Median [95% cred. interval]

beta .9675309 .0152937 .000749 .9702225 .9315703 .9903865

delta .0360957 .0135769 .000676 .0342968 .0137134 .0666271

alpha . 300006 .0835242 .005266 .2971842 .1535816 .4834538

rhoz .7155932 .0482744 .002321 .7126392 .6279212 .8206983

sd(e.z) 3.658618 .1913428 .010979 3.646614 3.315456 4.056209
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