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Questions

We incorporate the financial friction proposed by Kiyotaki and
Moore (2008) — differences in liquidity across assets — into a DSGE
model with standard real and nominal rigidities and ask:

D Can a KM-type liquidity shock quantitatively generate the
crisis?

Large response of both macro and financial variables.
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Questions

We incorporate the financial friction proposed by Kiyotaki and
Moore (2008) — differences in liquidity across assets — into a DSGE
model with standard real and nominal rigidities and ask:

D Can a KM-type liquidity shock quantitatively generate the
crisis?

Large response of both macro and financial variables.

®» What is the quantitative effect of unconventional monetary
policy in such a setting?

In an environment where standard monetary policy no
longer works (the “great escape” from the liquidity trap)

Del Negro, Ferrero, Eggertsson, Kiyotaki



KM Model — The Actors

Saving

® Entrepreneurs = :
Investing

o — Ak: + iy with probability >
BT Ak with probability 1 — 3

2 Intermediate firms

® Final good producing firms
®» Capital producing firms

5 Workers

® Government
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Entrepreneurs & Frictions

Balance sheet:

Assets Liabilities
own equity |
real bonds / . n
Gl issued 9t Me+1
nominal bonds bey1/ Py
equity of o)
other gntrc}a/preneurs ANt
. qtNt+1
capital stock ki1 net worth
& gt +lii1 + beya/Pr

where n; = n® + (k; — n!).

.k
Income: r/n;
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. qtNt+1
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where n; = n® + (k; — n!).

.k
Income: r/n;

Constraint:

nt+1 Z (1 - ¢t))\nt + (1 — 9)1}
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Entrepreneurs & Frictions

Balance sheet:

Assets Liabilities
own equity |
real bonds / . n
Gl issued 9tMe+1
nominal bonds bey1/ Py
equity of o)
other gntrc}a/preneurs ANt
. qtNt+1
capital stock ki1 net worth
& gt +lii1 + beya/Pr

where n; = n® + (k; — n!).
Income: rkn;

Constraint:
Ny41 2 (1 — (bt))\nt == (1 — g)lt
—_————
Borrowing
Constraint
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Entrepreneurs & Frictions

Balance sheet:

Assets Liabilities
own equity |
real bonds / . n
Gl issued 9tMe+1
nominal bonds bey1/ Py
equity of o)
other gntrc}a/preneurs ANt
. qtNt+1
capital stock ki1 net worth
& gt +lii1 + beya/Pr

where n; = n® + (k; — n!).
Income: rkn;

Constraint:
Neiq Z (1 — @t)Ant aF (1 — 6‘)It
—_— ——
Resaleability
Constraint
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Entrepreneur’s problem

o0
Max{csa’.syns+17ls+1}too Etzﬁs_t/og(cs)

s=t
subject to
N1 — (1 = ¢t))\nt > (1 — 9)/}

bei1
P:

Re_1b;
P

Ct+P1{~it+qt(nt+1 *it)+/t+1+ = (rf+/\)nt+rt—1lt+

lix1 20, b1 >0
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Entrepreneur’s problem — Saver

oo
Max{csa’.syns+17ls+1}too Etzﬁs_tlog(cs)

s
subject to
ner1 — (L — ¢e)Any > (1 —0)iy < not binding
4
G+ Geneir + ey + blt:tl = (rf 4 qeA)ne + re-ale + Rt/;:bt
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Entrepreneur’s problem — Investor

0o
Max{cs,is,nsﬂ,ls“}?o E. Z /Bs_t/Og(Cs)

s=t

subject to
nep1 — (1 — @e)Any > (1—0)iy « binding

I

b ‘ R:_1b
Ct"“?t Nev1+lep1+ /t;l < [rtk"‘( Geqe + (1 — ¢e)qf )A|netre—1le+ tpl :
t t
where ’
p: — 0q:
1 R_ B 7t
q: > > gy 1-0
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Key equilibrium conditions

(1 . %)Et[ 5;]_ rlf(Jrl aF qt+1)‘] + xE [ 1 rt+1 aF ((1 = ¢t+1)q5+1 + ¢t+1qt+1))\]
Cri1 qt

t
t+1 q

(1—)El 5 rt]+%E[

rt]
t+1
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Key equilibrium conditions

« : R
Fey1 + QeeaA rk L+ (1= 0e1)qR 1 + dri1qesr) X
(1- %)Et[éprlqitt“] + =E [ 1 re+ (( t+12’tf+1 t+1qt+1) ]

t+1

(1—)El 5 ft]+%E[

rt]
t+1

(Pt — G0e) e = B( sre—1Le + (rf + qepeX)3eKe ) — (1= B)(1 — ¢¢)gf MK

rEKe = L1+ S(E)] + 7
— B) {recale + [rE 4 (1 — s+ 50¢)qe) + 5(1 — 6¢)gFAK:

consumption
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Key equilibrium conditions

« R
Fey1 + QeeaA rk L+ (1= 0e1)qR 1 + dri1qesr) X
(1- %)Et[étﬂqittﬂ] + =E [ 1 re+ (( t+12’tf+1 t+1qt+1) ]

t+1

(1- )E[ Go rt]+%E[

rt]
tJrl

(Pl = qtet)lt = 5( sr_1L;
+ (F + GedeN)e(Ke = NE) ) = (1= B)(L = 6)qR Ase(Ke — NE)

rEKe = I[1+S(f)] + 7
—B) {rt—lLt + [rtk + (1 — 20+ 20:)ge\ + (1 — @t)qf/\](Kt _ th)}

consumption
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Government

Taylor rule:
R: = R, (/)"

The government budget constraint is:

Bij1— R 1B
Loy = reale b SR o
t

In absence of intervention: Ly = L., B;y1 = 0.
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Unconventional monetary policy

Intervention rules:

i = K.g(2 — 1),

o

(o3 (Nf*Nf):ztht

The government budget constraint:

e = (re + qA)NE — reyLe + rfNE — q:NE iy + Leta,
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Liquidity Share: ; L
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Calibration

Impose § = ¢ = 15% to obtain:
D steady state liquidity share of 14%
2 real return on liquid assets of 2% (1952Q1:2008Q4)

Probability of receiving investment opportunity: » = 6%

Doms and Dunne (1998) and Cooper, Haltiwanger and Power (1999)

Standard stuff:
Discount factor: g = 0.991
Depreciation rate: A = 0.975 (Annual depreciation = 10%)
Capital share: v = 0.33
Taylor rule response to inflation: ¥; = 1.5
Inverse Frisch elasticity: v =1
Nominal rigidities : (, = (w = .66
Investment adjustment costs: S”(1) =3
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Calibration of the ¢; Shock and the Fed's Response

Expected duration of the liquidity shock (Markov process):
8 quarters (Baseline) , 8 years (Extreme) (Japan, Great Depression)

Liquidity Share
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Paths for the Nominal Interest Rate
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% A from steady state
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Response of Financial Variables to a liquidity shock
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The Effect of Policy Intervention

Output Inflation
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Multipliers

EO Zio(?/tl - \A/tN)

Eo Zfio th+1
Baseline | Great Escape
Full model 0.643 2.240
No zero bound constraint 0.247 0.309
No nominal rigidities 0.064 0.052
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The Role of the Nominal Rigidities
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The Role of the Zero Bound

Output Inflation
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Conclusions

D Liquidity shocks as in Kiyotaki-Moore model can generate
quantitatively large movements in real and financial variables — can
explain some features of the crisis

2 Swap of liquid for illiquid assets (unconventional policy) is effective
in reducing impact on spreads and real variables

Caveat: This is not a model for normative analysis!!!
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Investment Adjustment Costs

Capital producers:

/
max;, C(I¢) = plly — I,[1 + 5(/1)]
with s(1) = s/(1) = 0,5"(1) > 0

= pr=1+5(;)+S'(£)f
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Sticky Prices

Monopolistic competitors produce intermediate goods with
technology:
Yeli) = Acke() ()7,

subject to Calvo price rigidity (¢p). ™
:| f,t

1
Final goods producers aggregate: y; = [fol V() e di

Inflation determined by New-Keynesian Phillips curve
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Workers

wo ’ »
MaX{Cs7hs7ns+l7 s+1’s+1}f Et ZBS tU[C _ / 1 + Z/hS(W) - dW]

subject to

b —R;_1b’
i+ q(ny —An)+ H —nogff + 2 <

P =
rén, + [ Y8 b (w)dw + C(l) + [ P(i)di + 7

liy1 >0, by >0, nyyy >0

and to Calvo nominal rigidities (¢,,). Differentiated labor hi(w), packed

into a composite:
1 1+,
1
h, = {/ R, (w) T3 di} .
0
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