(The Centre for Central Banking Studies)
(Economic Modelling and
Forecasting)

(Bank of England)

(identify)

1.1

(1)

(2) ( )

1.2

(1) Granger (Granger causality test)
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(simultaneous equation system)

(2) (unit root) (error correction
mechanism)

(3 VAR (structural VAR)

(4) (judgement)
(poor quality data problem)

(1) inflation targeting
®) (Iabour share)
3
(4) (trade credit)
(5) (credit channel)
(6) (Kalman filter approach)

NAIRU

(identify)

Zha

“...In the real world, inferences about the quantitative effect of



monetary policy must rely on observations of actual economic activity in
which many variables are changing simultaneously. What can be
observed is the equilibrium outcome of interaction among al playersin
the economy— the central bank, financial market participants, producers,
and customers. On this playing field, sorting out the central bank’s
behavior from that of the many other participants is the first and critical
step in attempting to estimate the actual impact of monetary policy.
This sorting-out process is known in technical parlance as identification.”
(Zha, 1997, p. 26)

(intention)



Bernanke and Mihov, 1998)

AX )

Ay AP



(Federal funds rate)

VAR
(narrative)

VAR

(structural vector autoregression
model)

Eichenbaum (1991)
(nonborrowed reserves) innovations

(innovations)
( ) “liquidity puzzle’ (  Reichenstein,

' “Innovation”
{x}
Xt = alxt—l + a2 Xt—Z Tt an Xt—n + ut
u, {x.}  “innovations’ u, X,
( )



1987; Leeper and Gorden, 1992)

VAR Granger-cause
VAR Granger-cause (
Sims, 1980; Litterman and Weiss, 1985)
VAR
( 1%)

( Sims, 1992  Bernanke and Blinder,
1992)

Bernanke and Mihov (1998) Christiano,
Eichenbaum, and Evans (1994) Bernanke and Gertler (1995)
(vector autoregression,

VARS)
Bernanke and Blinder (1992) Romer and Romer (1990)
(identify) Bernanke
and Blinder (1992) (federal funds rate)
Romer and Romer (1990)
FOMC Fed
(feedback function) ( federa fundsrate, FFR)

(innovation to FFR)



Christiano, Eichenbaum, and Evans (1994, CEE)

CEE Fed
Fed FFR
FFR
(orthogonal)
VAR
FFR FFR
CEE VAR
FFR

Strongin (1995)
FFR

Strongin

4 VAR

(vector autoregression, VAR)

( ) (

(shock)?

VAR

2 “ Shock” (unpredictable)

7



( isolate)

VAR
(identifying assumption)
4.1 VAR
VAR
VAR (1)
Xy = AL) X +U, (1)
A(L) (lag operator) L U,
X ( )
VAR (2
X = BoX +B(L) X4 +& 2)
2 ( )

B0

Bernanke (1986)
Sims (1992) Strongin (1995) Bernanke and Mihov (1995) Christiano,
Eichenbaum and Evans (1996b), Leeper, Sims, and Zha (1996)



VAR (1)
( X

Xt
VAR (residuals)
t X, 2)
(decompose) (orthogonal shocks)
shocks
VAR
nx1 X,
X, VAR(p)
AXy =+ A(L) X4 +17; (©)
7, nx1 AL)=A+AL+.+AL™ A nxn
L o nxl ()
VAR
X Xy p (4)
Xy = +B(L) X4+ (4)
U nx1 B(L)=B, +B,L+..+B,L°" B nxn
u, VAR nx1
u, t X,
VAR(4) u,

3) m Q) (4)



AUy =17, (5)

A e A n(n-1)/2
(zero-restrictions) Sims (1980)
A (lower-triangular)

©oLs) A 4
Sims (1986) Bernanke (1986)

(impose) A,
A H
A7
3 @ A=A'B(i=1..p)
— (impul se-
response) (variance decompositions)
Brunner (1996)
X, Fed — 3
FFR = @+ X Xl '+ 0™ 6
¢ y nx1 Xy ot
X4 t t+1
,7tMP
X Xoia y
(zero elements) A
Xl,t X 2t-1

FRR = a0 + B, (L) X{; s Xpip] + GE[FFR Ty ] + Ui
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Xiy =, + Bo(L)[ X1 X5 0] + 0,E] Xl,t‘rt—l] + UtX1 (7)

Xz = 03 + Bo(L)[ Xgpa Xbeop] + SE[ X[ a] + 1002

Fed
utFFR = ylutX1 + VzutX2 + ’7tMP (8)
8 A
VAR
(D (identifying restrictions)
3 A
A(L)
A(L)
(2) VAR
(deterministic)
( )
(3) VAR
( )
4.2 CEE
VAR

Christiano, Eichenbaum, and Evans (1994)
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CEE VAR

CEE
S =¢(Q,) +oeg 9
S ¢ Q,
S o Eg (serid
correlation) 1 Q,
(orthogonal)
2 9)
S Eg
t Q,
CEE S 3
S Q CEE
(9)
(fitted residuals)
CEE VAR

(asymptotically equivalent)
Zi = At AL ALt AL T (10)

(10) u, -
\Y; VAR (the

3 Christiano and Eichenbaum (1995)
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underlying economic shocks) &,

u, =Ce, (11)

C (lower triangular matrix)* &,
(identity matrix)

VAR CEE S Z k
Eg & k Q, Ziy o Zig(
k>1 Q, Z, 1=1.,k-1)
(9) c™t (10) k
(proportional) OLS (10) A
(11) C V =CC’ >
4.3 VAR
Evans and Kuttner (1998) CEE VAR
VAR
(1) (
“surprises’) VAR
surprises (2CEE VAR
(3)CEE VAR
Evans and Kuttner (1998) VAR
(1) ( Fed)
(look at everything) (2VAR
(linearity)
4 VAR k u & u, & &
U  &,&5 &
5 v=CC
U =C¢ = uu =Ceu = E(uu) =CLE(££C) =CCE(£¢€)
E(uu) =V E(&¢) =1 VvV =CC'
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VAR

(successive relationship)

Evans (1995)

inelastic)

Zha (1997)

Cushman and Zha (1997)

VAR

VAR

(3)VAR

Fed
Eichenbaum and
(perfectly
Fed
Fed (
Fed

L eeper, Sims, and Zha (1996)

McCalum
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(1999) VAR

(random shock)

VAR
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