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Introduction

Introduction

» Model features

>

>
>
>
>

Sticky nominal price and wage
Consumption habit
Investment adjustment cost
Variable capital utilization
Fixed cost in production

» Structural shocks

>

vV VY vy VY VY

Smets & Wouters Bayesian DSGE

Total factor productivity shock

Risk premium shock
Investment-specific technology shock
Wage mark-up shock

Price mark-up shock

Exogenous spending shock

Monetary policy shock

4/ 64



Outline
2 Model

Smets & Wouters

Bayesian DSGE



2 Model
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Framework

Household

» Consume, save, labor supply, invest, capital use

v

v

Intermediate goods producers
» Produce intermediate goods, set price

v

Final goods producers
» Produce final goods
Labor unions

v

» Produce intermediate labor, set wage

v

Labor packers
» Produce final labor
» Government
» Monetary policy, tax, (exogenous) spending
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Final Goods Producers

» Profit maximization

1
max P Y; —/ P; .Y 4di
Yi,Yi 0

1
Yit )
s.t. G el ) di=1
/0 (Yt '

» Price mark-up shock

el = ppel_y + ) — iy mF ~ N(0,07)
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Intermediate Goods Producers

» Cost minimization
mlil WiLis + Rt K

it
st Yoy = e (K5)%(y'Liy)' ™ — 40 2
» Total factor productivity shock
el = paci_y T s 0f ~ N(0,07)
» Price setting

5By P
maXEtZ§p = ” E Py X, — MCit]Yigss
Prys

Pt

P X?

_ TR

st Yiprs = Yips G b
Pt+s

where

tis:{ 1S 5 . for s =0
, [ (mf ™) fors=1,...,00

1
P = / G’(Yi’Hs'a” )Yi’H'Sdi
t - » &t
+e 0 Yt+s +s Y;H—s
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Household
» Utility maximization

(Ct+s _ /\Ct+s 1)1 oc el+o, t+s
s.t. Cpys + Ipys +

o1 7140y
Biys 4T

s =
s Ryy Py

Bits—1 WHSLHS RE ZiyoKips
Pt+s Pt+s Pt+s
Div,
= a(Zp+s) Ktps—1 + ——— 7 s
t+s
i I
Kiys = (1= 0)Kypo1 + €t+s [1 - S ( ths
where
and

(3)

K = ZiysKirs—1

1
s = / Lipiadl
0
> Risk premium shock
b _
> Investment-specific technology shock

4)
(5)
b
€ = PrEe—1 T Nt

N~ N(O,o’f)
& = pict_1 + 115
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Labor Sector
> Labor packers (final labor provider)

1
max Wth —/ I/Vl’tLl’tdl
0

t, L0t
1
L
s.t. / H( M;s’f) dl =1
0 Ly

e = pueily 0 — puniles n ~ N(0,07)

» Wage mark-up shock

» Labor unions (intermediate labor provider)

B°Eis P

P [‘}Vlthtu,}s - Wtﬁ—s]Ll,Hs
— s

o0
max Fy Z &
=0

Wit —

I/T/l tth 1 Ll 4 Ll t+
s.t. Ll =L H'71 ’7’5/ H ( B 5;€w > 5 sdl
St+s t+s Wt+s o Lt+s t+s Lt+s

v _ 1 for s =0
b Ty (ymyyy gt w) for s=1,...,00

where
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Government

» Monetary policy

Ry (R p (m)” Y e Y;/ Yo\ er
R~ \R ) \Y/ vy, ¢

where Y/ is potential output (output under flexible prices and wages in the

absence of the two “mark-up” shocks).
> Monetary policy shock

e =prej_ 0y nf ~ N(0,07)

» Government budget

B
PG+ B 1 =T, + -t
Ry

where ,
Gy =€t gyyy'

» Exogenous spending shock
ef = poei_y + 11 + pgariis 1 ~ N(0,07)
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Nl Eiorun

Final Goods Producers

» F.O.C. .
Y =Y,G —”/ G L€l ) 2idj
it t |:Pt . Y, JE¢ Y, ]

» Zero-profit condition

1 1
1| Bt Y4 Yie ] ..

P = PGt _/ N e E R W L AP
= R {30G<n@>n]l
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Intermediate Goods Producers

» F.O.C. for cost minimization

a W

KS
t T 1-aRF

— L (8)

» Marginal cost(Lagrangian multiplier for production function)

Wi Wi (RE)
MC, = = 9
T =)yttt (K L) ao(1 — a)lony(-a)test ©

» F.O.C. for price setting

EpssP 5 s ()
EtZﬁp —tg Vit (fs() = ){Pi:,txf,sf T MO =0 (10)

where

Piys G G"(:

NS

pi,tXf 1 G'()
nf—%—s < 2 ) Ef—%—s ==

> since 15“ is the same, from equation (7), final goods price is

. P
=(1-&)PG"! [Fz%p

L —
T Py
t—1 Tp

o e

+ fpﬂ:flﬂlfL”PtAGlfl {
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Household
» F.O.C.
17140y
(BCt)Et = (Ot — )\Ct_l) crcel+"l L

_ Wh o
(aLt)—t = (C, — XCy—1)LY

(8Bt)_t = ﬁegt RtEt |:Ht+1:|

T+1

(OI)1 = Qe |1 { ( I 1) (%) %]

I Iy \?
+ 5Et Q: +1e€t“5/ L)
= It I,
(Rt+1Zt+1

Pt Zt+1)> +Qu1(1— 5)]

(0K)Q: = ﬁEt Ete1

R}
(GZt) ¢ a’(Zt)
P
where Q; = %? and =¥ is Lagrangian multiplier for capital K
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Labor Sector

» Zero-profit condition for labor packers

1 1
1 [ Wi Lj Ljs ..
W:/WH”[—’/H’(J’;EW)id}dl 18
t o Lt Wt o Lt t Lt L) ( )

» F.O.C. for labor unions

= s w T w Ni+s )
Etzgw Pl a0 - ) [t - S ] 0 o)
t+s

w I/Vlt v — 1 H’()
Nt+s Wt+s s | = H-1()H"()

> since W, is the same, from equation (18), final wage is

where

W, ¢
(20)

N I L lfLwW7
Wy = (1 &)W, H'™! Wt w RS U ITW}

L L
Ttw:/ H'([ft “’) Lt
0 ¢
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Resource Constraint

» Resource Constraint

Ci+ L+ G+ a(Zy) K =Y,

(21)

Smets & Wouters

Bayesian DSGE



2 Model
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Detrending Notations

» Detrending notations

c ~ P
= o P = B
: _ It k _  Rf
¢ == ? T = B
_ Y _ MG
Yt - mcy = P,
. _ Y _ W
Yit = ot Wy = Pt
p h
poo— Y heo— W
Y ~F Wy Pyt
K —_ t
ki = oF G = ENn°
K7,
S 7,
it T
K,
kt = .y_tt
oy 3 = E z 9ac
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Final Goods Producers

» From equation (1), we get

1 yi
/ G (L’t;s§’> di=1 (22)
0 Yt

» From equation (11), we get

L= (1= &)nG" " (burf) + Gmym!rm, G ()
(23)
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Intermediate Goods Producers

» From equation (2), we get
yie = (k)" (Lig)' ™" — @

» From equation (8), we get

QWi
ki = —L
tT1-a Tf
» From equation (9), we get
wy wy—* (rf)*

mcy

» From equation (10) (divided by P;), we get

T (- a)et(k /L) av(1—a)loet

&S] s tp 1—¢
1—00)s G+ N Y
E; E 5;557( 7 s () = 1) | Bip e —
= Gt [T 7
I A, e
Wf+s(pi,t41 hf:lﬂtlﬂ ;E€+s)

nf+s(') -1
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MCi+s

=0

(24)

(25)

(26)

(27)
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Detrending
Household

» From equation (4), we get

ML) PR [1 _ S(iﬂ)} 0 (28)
t—1
» From equation (5), we get
Ziky—1
ks = 29
; S (29)
» From equations (12) to (17),
ge—1 7140
G = (e = 2y oreFi (30)
h A TOoU
wy = (¢ — ;ct,l)Lt (31)
G = By e RE, [ﬁ] (32)
Tt+1
L= et [1 g ( i ) g ( iy ) m] + gy, St {QMGEM g ( tm) <2t+17) }
-1 Q1) ft—1 Gt
(33)
oo Ct1
Qu=pvy EtT 12141 — a(Zi) + Qupa (1 - 6) (34)
rf = d'(Z) (35)
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Labor Sector

» From equation (19), we get

o} s L 1—
B (P IY
By & ”c”thLl,Hs(nzis(-)—l){ B 1T

wl,t S
5=0 G ||
e ( iy [1=q 7?&—1’71_“” . P )
trotwers Ilicamn 7S w | g (36)
w () -1 Wiys| =
M+s
» From equation (20), we get
~ Lw 1=ty —1
N KT o | weT Ty W1
wy = (1—&y) o H'™! {Eﬁ”} R AT Sl T RY ; { =1 " e
t t

(37)
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Government

» From equation (6), we get

- (oY e G (e

TAy .
et 38
" yf/yf_l) (38)
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Resource Constraint

» From equation (21), we get

¢ + it + esggyy +

a(Z)
i

ki1 =y

(39)
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2.4 Steady State
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Steady State

» Steady state relationship

Smets & Wouters

p=1

z=1

a(l)=0

qg=1
S(v)=5'(v)=0
S"(y)=¢

a(1) _ 1-¢

() = 9
w=w

y=vyi = (k)L -
L=L=1I,
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SRR
Steady State

> Steady state values for log-linearization (7, 7%, c/y,i/y, k/y,wL/c)

» r. From equation (32), we get

T
r=
Bryee
» r*. From equation (34), we get
1
k
= —(1-9)
Bryoe
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Steady State

> k/y. From zero-profit conditions for intermediate goods producers
(wLi +r%k3 = me(y; + ®) = py;), we get

Pp

Shy_ 1 _ (k)L

Y mc:np—l:

From equation (26), we get

aa
w =

From equation (25), we get
ks

From equation (24), we get

From equation (29), we get
k

Y

dp(rk)e

(1- a)l_a} =

o w

L :1—047”Tc

ks

~ ==

Y

Y
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Steady State

» i/y. From equation (28), we get

» ¢/y. From equation (39), we get
1
Y y
» wL/c. From equation (36), we get
-1
wh =10 "y = 2
Thw Pu

Then from equation (25)

(0%
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2. Model

2.5 Log-Linearization
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Log-Linearization
» SW(1). From equation (39), we get
k
C 7 A

R r* k g
Y = —Ct + —Zt + ——Zt +€t
Yy Yy 7Y

» SW(2). From equations (30) and (32),

~

Ct —

L C-1+ s ECi1 + lt — Ely1)
1+ 2 1+2 gc( g)

» SW(3). From equation (33), we get

2 1 A ﬁ’}/l Te Eé n
W=———l41+—————Fi
CT T gy T T gyt T T By
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Log-Linearization

» SW(4). From equations (34) and (32), we get
Gt = By 7 (1 = 8)Eqeer + By 7r"Eifyy — (7t — Efr + €))
SW(5). From equations (22) and (24),
e = dplaks + (1 — a)ly + &)
» SW(6). From equation (29), we get

v

l;‘f =k 1+ %
» SW(7). From equation (35), we get
L _d@) g -1y
SW(8). From equation (28), we get
A 1-6- 1-90 2 1-0 —0 %
ke = fer_1 + (1 - —) i+ (1 — —) (14 By )7 e}
Y Y Y
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Log-Linearization

» SW(9). From equation (26), we get price mark-up

,ug = —’I’ﬁ,Ct = O[(l;‘f — Zt) + 5? — ’th

» SW(10). From equations (23) and (27), we get

A lp A ﬁ’yl_ac
W= 1+ —
S T
_ 1- fpﬁ’)’lioc 1-— gp
L+ pyl=ocy, & 14 (¢p—1)gp

Eftti

pE +ef

where ¢, = fj%
» SW(11). From equation (25), we get
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Log-Linearization

» SW(12). From equation (31),

» SW(13). From equations (37) and (36),

N, — ; n + ﬂ(E n + Ex )
YT T o T T T pydmee O T T
1+ Byl=oeu, o
T4 gyl T pyioe !
1- l=oeq 1
_ 5wﬂ?70 €UJ M'tu) +6'£U
LBy & 14 (dw —1ew
where ¢, = ;’—w_l and g, = ”—1:/

» SW(14). From equation (38), we get

= pie1+ (1= p)[ratte +ry(Ge — )]+ rayl(Ge — 9F) — o1 — 911)] + &1
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Log-Linearization

> 14 equations: SW(1) - SW(14)

> 14 variables: gt, ét, it, th, kf, kt, ét, 7,’\'#, [Lf, ﬁ't, ﬂ%u, wt, lt, ft.
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Observable Variables and Exogenous Shocks

Observable Variables(7) Exogenous Shocks(7)

real GDP(log diff) exogenous spending shock(e?)

real consumption(log diff)  risk premium shock(e?)

real investment(log diff)  investment-specific technology shock(e})
real wage(log diff) wage mark-up shock(e}’)

hours worked(log) total factor productivity shock(ef)

GDP deflator(log diff) price mark-up shock(g?)

federal fund rate monetary policy shock(e})
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Measurement Equation

[ dIGDP, ki [ Ut — -1
dICON; y Ct — Ci—1
dIINV, 5 -

Y, = dIW AG, = [ + Wy — Wi—1
IHOURS; [ ly
diP, 7 e
| FEDFUNDS;| |7 7y

where [ and dl stand for 100 times log and log difference, respectively;
4 =100(~y — 1) is the common quarterly trend growth rate to real GDP,
consumption, investment and wages; @ = 100(7 — 1) is the quarterly
steady-state inflation rate; and 7 = (8~!y%¢m — 1) is the steady-state
nominal interest rate; [ is steady-state hours worked, which is normalized
to be equal to zero.

Smets & Wouters Bayesian DSGE 40 / 64



Del Negro and Schorfheide (2008 JME)

Three groups of parameters
» The first group: steady states (ratios, or other long-run measures )

» The second group: endogenous propagation mechanism (taste,
technology, and policy parameters)

» The third group: propagation mechanism of the exogenous shocks
(autocorrelations, standard deviations)
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Estimation Strategy

> Fixed parameters (5)

Depreciation rate § = 0.025

Exogenous spending-GDP ratio g, = 0.18

Steady-state mark-up in the labor market ¢, = 1.5

Curvature parameter of Kimball aggregator in the goods market

gp =10

Curvature parameter of Kimball aggregator in the labor market €, = 10

>
>
>
>

v

Smets & Wouters Bayesian DSGE 42 / 64



Priors and Posteriors (1/2)

TABLE 1A—PRIOR AND POSTERIOR DISTRIBUTION OF STRUCTURAL PARAMETERS

Prior distribution

Posterior distribution

Distr. Mean St. Dev. Mode Mean 5 percent 95 percent
@ Normal 4.00 1.50 5.48 5.74 3.97 7.42
o, Normal 1.50 0.37 1.39 1.38 1.16 1.59
h Beta 0.70 0.10 0.71 0.71 0.64 0.78
£, Beta 0.50 0.10 0.73 0.70 0.60 0.81
o, Normal 2.00 0.75 1.92 1.83 0.91 2.78
& Beta 0.50 0.10 0.65 0.66 0.56 0.74
L, Beta 0.50 0.15 0.59 0.58 0.38 0.78
L, Beta 0.50 0.15 0.22 0.24 0.10 0.38
U Beta 0.50 0.15 0.54 0.54 0.36 0.72
0] Normal 1.25 0.12 1.61 1.60 1.48 1.73
T Normal 1.50 0.25 2.03 2.04 1.74 2.33
p Beta 0.75 0.10 0.81 0.81 0.77 0.85
ry Normal 0.12 0.05 0.08 0.08 0.05 0.12
Tay Normal 0.12 0.05 0.22 0.22 0.18 0.27
T Gamma 0.62 0.10 0.81 0.78 0.61 0.96
10087" — 1) Gamma 0.25 0.10 0.16 0.16 0.07 0.26
I Normal 0.00 2.00 —0.1 0.53 -13 2.32
¥y Normal 0.40 0.10 0.43 0.43 0.40 0.45
a Normal 0.30 0.05 0.19 0.19 0.16 0.21
Note: The posterior distribution is obtained using the Metropolis-Hastings algorithm.
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Priors and Posteriors (2/2)

TABLE 1B—PRIOR AND POSTERIOR DISTRIBUTION OF SHOCK PROCESSES

Prior distribution

Posterior distribution

Distr. Mean St. Dev. Mode Mean 95 percent 5 percent
o, Invgamma 0.10 2.00 0.45 0.45 0.41 0.50
[ Invgamma 0.10 2.00 0.24 0.23 0.19 0.27
o, Invgamma 0.10 2.00 0.52 0.53 0.48 0.58
o, Invgamma 0.10 2.00 0.45 0.45 0.37 0.53
o, Invgamma 0.10 2.00 0.24 0.24 0.22 0.27
g, Invgamma 0.10 2.00 0.14 0.14 0.11 0.16
o, Invgamma 0.10 2.00 0.24 0.24 0.20 0.28
Pa Beta 0.50 0.20 0.95 0.95 0.94 0.97
Py Beta 0.50 0.20 0.18 0.22 0.07 0.36
Pe Beta 0.50 0.20 0.97 0.97 0.96 0.99
Py Beta 0.50 0.20 0.71 0.71 0.61 0.80
P, Beta 0.50 0.20 0.12 0.15 0.04 0.24
P Beta 0.50 0.20 0.90 0.89 0.80 0.96
[ Beta 0.50 0.20 0.97 0.96 0.94 0.99
My Beta 0.50 0.20 0.74 0.69 0.54 0.85
My Beta 0.50 0.20 0.88 0.84 0.75 0.93
Pea Beta 0.50 0.20 0.52 0.52 0.37 0.66
Note: The posterior distribution is obtained using the Metropolis-Hastings algorithm.
e
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Post-Estimation Analyses

4. Post-Estimation Analyses
4.1 Forecast Performance
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Post-Estimation Analyses Forecast Performance

Forecast Performance (1/2)

TABLE 2—COMPARISON OF THE MARGINAL LIKELIHOOD OF
ALTERNATIVE VAR MoDELS AND THE DSGE MODEL

Sims and Zha
Order of the VAR No other prior (1998) prior
VAR(1) —928.0 —940.9
VAR(2) —966.6 —915.8
VAR(3) —1018.1 —908.7
VAR(4) —1131.2 —906.6
VAR(3) - —907.7
Memo: DSGE model —905.8 —905.8

Note: In order to increases the comparability of the marginal
likelihood of the various models, all models are estimated
using the period 1956:1-1965:4 as a training sample (Sims
2003).
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Post-Estimation Analyses Forecast Performance

Forecast Performance (2/2)

TaBLE 3—OUT-0OF-SAMPLE PREDICTION PERFORMANCE

GDP dP Fedfunds Hours Wage CONS INV Overall
VAR(1) RMSE-statistic for different forecast horizons
1q 0.60 0.25 0.10 0.46 0.64 0.60 1.62 —12.87
2q 0.94 0.27 0.18 0.78 1.02 0.95 2.96 —8.19
4q 1.64 0.34 0.36 1.45 1.67 1.54 5.67 —3.25
8q 240 053 0.64 2.13 2.88 227 8.91 1.47
12q 278 0.63 0.79 241 4.09 2.74 10.97 2.36
BVAR(4) Percentage gains (+) or losses (=) relative to VAR(1) model
| 2.05 14.14 —1.37 —3.43 2.69 12.12 2.54 325
2q —212 15.15 —16.38 —7.32 —0.29 10.07 242 0.17
4q —=7.21 3142 —12.61 —8.58 —3.82 1.42 043 0.51
8q —15.82 33.36 —13.26 —13.94 —8.98 —8.19 —11.58 —4.10
12q —15.55 37.59 —13.56 —4.66 —15.87 —3.10 —23.49 —9.84
DSG Percentage gains (+) or losses (—) relative to VAR(1) model
1q 5.68 2.05 —8.24 0.68 599 20.16 9.22 3.06
2q 14.93 10.62 —17.22 10.34 6.20 25.85 16.79 2.82
4q 20.17 46.21 1.59 19.52 921 26.18 2142 6.82
8q 22.55 68.15 28.33 22.34 15.72 21.82 25.95 11.50
12q 3217 74.15 40.32 27.05 21.88 23.28 41.61 13.51

Notes: All models are estimated starting in 1966:1. The forecast period is 1990:1-2004:4. VAR(1) and BVAR(4) models are
reestimated each quarter, the DSGE model each year. The overall measure of forecast performance is the log determinant of
the uncentered forecast error covariance matrix. Gains and losses in the overall measure are expressed as the difference in the
overall measure divided by the number of variables and by two to convert the variance to standard errors (times 100).
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Post-Estimation Analyses

4. Post-Estimation Analyses

4.2 Model Sensitivity
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Lo
Model Sensitivity

TABLE 4—TESTING THE EMPIRICAL IMPORTANCE OF THE NOMINAL AND REAL FRICTIONS IN THE DSGE MODEL

Base £,=01 §,=01 4 =00 .=00 =01 k=01 ¢=099 d=11
Marginal likelihood

—923 —=975 —973 —918 —927 —1084 —959 —924 —949
Mode of the structural parameters
¢ 548 4.41 278 5.45 5.62 0.10 1.26 5.33 5.19
o, 1.39 1.31 1.80 143 1.42 2.78 1.90 1.39 1.27
h 0.71 0.70 0.34 0.70 0.71 0.12 0.10 0.70 0.71
&, 0.73 0.55 0.10 0.75 0.75 0.89 0.73 0.73 0.78
o, 1.92 1.48 0.25 191 1.91 5.24 121 1.79 233
&, 0.65 0.10 0.48 0.66 0.69 0.86 0.62 0.59 0.80
by 0.59 0.71 0.68 0.61 0.01 0.39 0.61 0.63 0.58
b, 0.22 0.84 0.24 0.01 0.24 0.08 021 0.21 0.19
' 0.54 0.82 0.66 0.54 0.50 0.02 0.69 0.99 045
[0} 1.61 1.79 1.64 1.60 1.61 1.15 1.44 1.62 1.10
I 2.03 2.15 2.15 2.01 2.01 2.03 224 2.04 1.98
P 0.81 0.79 0.75 0.81 0.82 0.84 0.81 0.80 0.80
r, 0.08 0.08 0.08 0.08 0.09 0.23 0.12 0.08 0.10
Tay 0.22 0.21 0.25 0.22 0.22 0.30 0.29 0.23 0.25
o 0.19 0.21 0.20 0.19 0.19 0.20 0.19 0.18 0.13
Mode of the autoregressive parameters of the exogenous shock processes
Pa 0.95 0.97 0.99 0.97 0.96 0.96
P 0.18 0.19 0.67 0.18 0.18 0.89 0.79 0.18 0.28
Pe 0.97 0.96 0.97 0.97 0.97 0.99 0.97 097 0.96
Py 0.71 0.71 0.78 0.70 0.69 0.99 0.90 0.73 0.74
P, 0.12 0.14 0.13 0.12 0.11 0.02 0.03 0.13 0.11
Py 0.90 0.97 0.94 0.88 0.88 0.60 093 092 0.85
P 0.97 0.98 0.98 0.97 0.97 092 0.98 097 0.95
M 0.74 0.20 0.71 0.59 0.77 0.34 0.76 0.71 0.67
ey 0.88 0.75 0.14 0.91 0.88 096 0.95 0.90 0.87
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4. Post-Estimation Analyses

4.3 Results Analyses
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Results Analyses
Variance Decomposition (2/2)
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Post-Estimation Analyses Results Analyses

Historical Decomposition: GDP and Inflation
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Results Analyses
IRF: Demand Shocks

01
123 4 5 67 880N RZEWEEWE®N 1 2 3 4 568 7 8 9 W 11 1B 14 B8 7B 82
output hours

‘I23056738!1|1|2ﬂ“|5|6|7\8£20 12 3 465 6 7 % 9 00 1RWMHBEPIEH N
inflation interest rate

Note: Bold solid line: risk premium shock; thin solid line: exogenous spending
shock; dashed line: investment shock.
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TGS
IRF: Wage Mark-up Shock
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inflation interest rate

Note: The solid line is the mean impulse response; the dotted lines are the 10

percent and 90 percent posterior intervals.
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IRF: Wage Mark-up Shock
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Note: The solid line is the mean impulse response; the dotted lines are the 10

percent and 90 percent posterior intervals.
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TGS
IRF: Monetary Policy Shock
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output hours
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inflation interest rate

Note: The solid line is the mean impulse response; the dotted lines are the 10
percent and 90 percent posterior intervals.
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IRF: TFP Shock
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Note: The solid lines represent the estimated actual mean responses and the 10
percent and 90 percent posterior interval; the dashed lines represent the
counterfactual flexible- wage-and-price responses.
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Post-Estimation Analyses

4. Post-Estimation Analyses

4.4 Subsample Estimates
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SRS BT WAGEIEESI  Subsample Estimates

Subsample Estimates: the “Great Inflation” vs the “Great

Moderation”

TABLE 5—SUBSAMPLE ESTIMATES

Structural parameters

Shock processes

1966:1-1979:2 1984:1-2004:4 1966:1-1979:2 1984:1-2004:4

Mode SD Mode SD Mode SD Mode SD
¢ 3.61 1.03 6.23 1.12 a, 0.58 0.05 0.35 0.02
o, 1.39 0.22 1.47 0.13 T, 0.22 0.04 0.18 0.02
h 0.63 0.07 0.68 0.04 o, 0.54 0.05 0.41 0.03
£, 0.65 0.07 0.74 0.13 oy 0.52 0.09 0.39 0.05
o 1.52 0.65 230 0.67 o, 0.20 0.02 0.12 0.01
&, 0.55 0.08 0.73 0.04 a, 0.22 0.03 0.11 0.01
by 0.58 0.13 0.46 0.16 =% 0.20 0.02 0.21 0.03
s 0.45 0.18 0.21 0.09 Pa 0.97 0.01 0.94 0.02
i 0.34 0.13 0.69 0.11 Py 0.39 0.17 0.14 0.08
[0} 1.43 0.09 1.54 0.09 Pe 091 0.03 0.96 0.01
r 1.65 0.19 177 0.29 o 0.60 0.10 0.64 0.07
P 0.81 0.03 0.84 0.02 P, 0.22 0.10 0.29 0.10
r, 0.17 0.03 0.08 0.05 Po 051 0.24 0.74 0.13
Tay 0.20 0.03 0.16 0.02 [ 0.96 0.02 0.82 0.15
T 0.72 0.11 0.67 0.10 Mo 0.46 0.20 0.59 0.18
Bt-1 0.14 0.06 0.12 0.05 Moy, 0.84 0.07 0.62 0.17
1 0.03 0.62 —0.55 121 Pea 0.58 0.11 0.39 0.11
¥ 0.33 0.04 0.44 0.02
a 0.19 0.02 0.21 0.02

Note: SD stands for standard deviation.
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Outline

5. Conclusion
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Main Take-aways (1/2)

» Apply New Keynesian model to explain main features of the US
macro data: real GDP, hours worked, consumption, investment, real
wages, prices, and the short-term nominal interest rate.

» Analyze the roles of frictions

» Price and wage stickiness are found to be equally important.
> Indexation is relatively unimportant in both goods and labor markets.
» The most important are the investment adjustment costs.
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Main Take-aways (2/2)

» Analyze the roles of shocks

» While “demand” shocks such as the risk premium, exogenous spending,
and investment-specific technology shocks explain a significant fraction
of the short-run forecast variance in output, both wage mark-up (or
labor supply) and, to a lesser extent, productivity shocks explain most
of its variation in the medium to long run.

» Productivity shocks have a significant short-run negative impact on
hours worked.

> Inflation developments are mostly driven by the price mark-up shocks
in the short run and the wage mark-up shocks in the long run.

» The “Great Inflation” vs the “Great Moderation”: most of the
structural parameters are stable over those two periods. The biggest
difference concerns the variances of the structural shocks.
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