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Questions:
e How can we estimate effects of monetary policy when the policy instrument
changes endogenously from the short term interest rate to QE?

e How can we estimate the effect of changing instruments, 1.€., exiting from

QE?

Answer:
e Use standard recursive SVAR that allows for discrete breaks associated with
changes in policy instruments.

o Model breaks in terms of observables

o Do some careful data work

o Estimate parameters using appropriate methods (breaks, truncation
associated with bounds).

o Make some sensible empirical choices

o Compute IRFs and counterfactuals using nonlinear methods.



Models and VARs
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X, :fX(Xr—lapt—laE(Pme’PzH’ |QZX)’TIXJ)

Model: .
F = fP(Xt—l’I)t—l’E(Pt’XHl’})Hl’ o 1LY )anp,z)

Linearize model and solve

Xt — (DXr—l + BPr—l + Fxxnx,t + FXPT’P,t
P=AX_ +¥F_ +T Ny, +Gppllp,

SVAR:



2 Models

X, :fX(Xr—lapt—l’E(Pme’Pm’ |QtX)’nX,t)

Model O: .
F = fo,P(Xt—l’Pz—l’E(PtaXm’Pm’ o 1LY )vnp,z)
X, :fX(Xt—l’Pr—laE(Pme’Pm’ thX)’nX,t)
Model 1: .
F = fl,P(Xr—l’Pt—l’E(Pz’Xm’Pzﬂ’ o 1€y )anp,r)
X =®, X +BP_ +Ty Ny, + T, T,
SVARO: | 0 -1 T Dol 0.xx'lx, oxp!lp,
By =NoXo i+ Yo F + T oM, + Gl
X =®X_ +BP_ +T, N+, M,
SVAR - | " 1A T D 1Lxx'lx, 1xp'lp,
P=AX_+YF_ +1 0y, +G ppllp,




1 Model, 2 Regimes (s;,=0 ors,= 1)

X, :fX(Xt—l’Pt—l’E(Pt’XHl’f)Hl’ |Q;X)e77x,t)
Model(s, = 0): .
P.= for Xt Pot E(BLX Py o 1201,

X :fX(Xt—l’Pt—l’E(Pt’XtH’PtH’ leX)’an)

t

Model(s, =1): .
F = ﬁ,P(Xt—l’})t—l’E(})t’XtH’})Hl’ o 1LY )’nP,t)

X =®,X,_ +BP_ +T +T
B =AX,  + o B+ T oy, + Gopplle,

O,XXnX,t O,XPnP,t

SVAR(s, =0): 77

X =X, ,+BP_+I + 1
P=AX_ + \Pll)t—l + Fl,PXnX,t + GI,PPT’PJ

l,XXnX,t l,XPnP,t

SVAR(s, =1): 7?7



What matters: E(P.X,,,,P

t+1°7 t+1°

. 1Q)

which depends on forecasts of s, S.:1, S12, 143, ...

t+k

St ’Xt ’Pt ’{St—j ’Xt—j ’Pt—j }]21) — P(St+k‘st)

That 1s, s, 1s an exogenous first-order Markov process

A special case: P(s



Special Case: P(s

St ’Xt ’Pt ’{St—j ’Xt—j ’Pt—j }]21) — P(St+k‘st)

t+k

-

Xt = fX(Xt—l’Pt—l’E(Pt ’Xt+1’Pt+1’ |QtX)»77Xt)
Model: ¢ P =f o, (X, .P_.E(P.X,,.P,, ... 1Q").n,,)

F :f(s,:l),P(Xz—l’Pt—l’E(Pthm’Pm’ |Qf)’nP,t)

\

Suppose Q' = Q" (and both include s5;). Things are simple

Xt = @ Xt— + B P_ + F TI , + r n t
SVAR(St = O) 0 1 0" -1 0,XX°1X, 0,XP"IP,
Pt = A()Xt—l + ‘POB—l + FO,PXnX,[ + GO,PPnP,t

X =X ,+BP_ +I + 1
P =ANX_ + \Pli)t—l + Fl,PXnX,t + GI,PPnP,t

l,XXnX,t l,XPnP,t

SVAR(s, = 1):



Suppose Q7 includes s, | but not s,

P .
Q). include s,

Xt — (DO,OXt—l + Bo,opt—l + Fo,o,xxnx,t + ro,o,xpnp,z

SVAR(s, =0,s,_, =0):
Po=Ago X, + Yo oP_ + 100 pxNx, +Goopplp,

Xt — (DI,OXt—l + Bl,oPt—l + FI,O,XXnX,t + rl,o,xpnp,r

SVAR(s, = 1,5, , =0): 5
})t = AI,OXI—I + LIJ1,()})t—1 + 1—‘1,0,PXT’X,t + Gl,O,PPnP,t

Xt — (I)O,1Xt—1 + B0,1})t—1 + FO,I,XXnX,t + ro,l,xpnp,r

SVAR(s, =0,s, , =1): 5
F, = A0,1Xt—1 + ‘Po,lpz—l + FO,I,PXnX,t + GO,I,PPnP,t

)
Xr — (I)l,IXt—l + B1,1Pz—1 + Fl,l,XXnX,t + FI,I,XPnP,t

SVAR(s, =1,s, , =1): <
F, = A1,1Xz—1 + \Pl,lpz—l + rl,l,PXnX,t + Gl,l,PPnP,t




Truth: SVAR(s;= 0, s, 1 =0), SVAR(s;,= 0, 5,1 =1),
SVAR(s;=1,s,1=0),SVAR(s;,=1,5,1=1)
Estimate: SVAR(s,=0), SVAR(s,= 1) model.

What will I find ?

SVAR(s,= 0) will be a mixture of SVAR(s,= 0, s,; =0), SVAR(s,= 0, s,.,=1)

SVAR(s;= 1) will be a mixture of SVAR(s,= 1, 5,1 =0), SVAR(s;,= 1,5, =1)
but

P(s,=0,s5,,=0) >P(s,=0,s,,=1),s0o SVAR(s,= 0) = SVAR(s,= 0, s, ; = 0)

P(s,=1,5.,=1) >P(s,= 1, 5., =0), s0 SVAR(s,= 1) = SVAR(s,= 1, 5, = 1)



Some questions for this misspecified model

(1) IRFs of Policy variables under s = 1 (R — shocks) or s = 0 (m — shocks)

SVAR(St: 1) ~ SVAR(St: 1, St—l — 1)
SVAR(SZ‘: 0) ~ SVAR(St: O, St—l — 0)

Approximately correct “continuing regime” answers.
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(2) Counterfactual “Exit from Regime”

St1 St St+1 St2
Factual 0 1 1
Counterfactual 0 0 1
Correct Answers from

t—1 t t+1 t+2
Factual SVAR(s,=1,s5,,=0) SVAR(s,=1,s5,;=1)
Counterfactual SVAR(s,=0, s, ; =0) SVAR(s,=0,s,,=1)

Misspecfied Model Answers from

t—1 t t+1 t+2
Factual SVAR(s;,=1,s,1=1) SVAR(s,=1,s5,:=1)
Counterfactual SVAR(s;=0, s, ; =0) SVAR(s,=1,s,;=1)
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Special Case: P(s

St ’Xt ’Pt ’{St—j ’Xt—j ’Pt—j }]21) — P(St+k‘st)

t+k

Hyashi-Koeda:

Model:

SVAR .

11—

rl . {s =0,pr"(X,.....X,_,)+(1—p)r_ >7 >0 and 7, > g, ~ N(T.0°)
1

S =1,pr*(Xt,..., ;_11)"‘(1_/0)’?_1 >r >0

t—1

\O otherwise

-

Xt :fX(Xt—l’Pt—l’E(Pt’XHl’PHl’ |QtX)»77Xt)

F, = f(st:O),P(Xt—l’Pt—l’E(f)t’XtH’PtH’ |Qf)anp,r)

F :f(s,:l),P(Xz—l’Pt—l’E(Pthm’Pm’ |Qf)’nP,t)

\

.. more complicated (!)

Approximations: SVAR(s,= 0) and SVAR(s,= 1) are averages over these regimes
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Approximations: SVAR(s,= 0) and SVAR(s,= 1) are averages over these regimes

(1) IRFs of Policy variables under s = 1 (R — shocks) or s = 0 (m — shocks)

(2) Counterfactual “Exit from Regime”

St 1 St St1 St+2

Factual 0 1 1 1

Counterfactual 0 0 1 1
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