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A Two-Variable VAR

Suppose the true model is:

X1t = Oxyt + bllxl,t—l + b12x2,t—1 + &1t
Xot = VX1¢ t+ b21x1,t—1 + b22x2,t—1 + &2,

where €3¢ and & are uncorrelated with one another, with the contemporaneous and lagged values
of the right-hand side variables, and over time.

Rewrite this as:

[ 1 _9] X1t _ b11 b12] X1t &1t
+
-y 1

Xot — |byy  boylXat &2¢’
or:
CX, = BX,_,+ E,,
where
C = [—1)/ _19] X, = jz; B = Zi Zi] E, = 22
This implies:

X¢ C'(BX;_1 + Ep)

= HXt—1+ Ut,

where I1 = C'!B, U, = C'E..



Extending to K variables and N lags

The “true model” takes the form:

N
Xy = ) By + B,

n=1
where:
CisKxK,
XisKx1,
Bis KxK,
EisKx1.
This leads to:
N
Xﬁ=2nwm+l@
n=1

where I7" = C'B", U, = C'E,.



Simplified Version of Christiano, Eichenbaum, & Evans

Two variables, one lag:

Vt b11Yi—1+ bioli_q + &y,

Tt = YY: + ba1Vi—1 + baaTi1 + &t

The reduced form is:
Vi = by1Yi—1+ biaTeq + &y,

1 = (b1 + ¥b11)ye—1 + (baz + ybix)1i_1 + (ngt + grt)-



Simplified Version of Gali

Suppose the true model is:
Ve = 0mg+ by1ye 1+ biomi_q + &y,
my = yYye + ba1Ve—q + bpaMy_1 + Emy.
Long-run impact of a realization of eyn; Of +1 on y:

Assume system is such that the impact on m eventually settles down at some level; call
this level mg. Then:

Yir = O0myg + by Yy + biomyg.
So: yir =0requires 8+ by, =0.
Using the restriction that y, g = 0 — intuition:
Consider the nonstructural VAR,
Xt = HXt_l + Ut'

We saw earlier that
-1
Uir [1 —9] Eyt
Uy |-y 1 Emt

1 1 0] &
1—-y0ly 1f&me’

So a realization of gy of +1 raises uy by O/(1 - y6) and raises uy by 1/(1 - y6).

From the coefficients of the nonstructural VAR, compute long-run effects of unit shocks
to each of uy, uyony. Call these Sy, S,.

Then long-run effect of m shock ony = 65; + S,. Thus, the restriction is 8 = -S,/S;.



Bernanke and Mihov

N N
Y, = B,Y; + ZBnYt_n + chpt_n + AV,
= n=

n=1 1

N N
P, = GyP, + ZDnYt_n + chpt_n + APVP.
n=0 n=1
This implies:
N N
Pt = Z(I - Go)_anYt_n + Z([ - Go)_lGnPt_n + uf,
n=1 n=1

where ul = (I — Gy) APV},

The policy block (with time subscripts omitted for simplicity — everything is date t):

TR = - — aFF + v?,
(TR — NBR) = -+ BFF + v5,
NBR = -+ ¢pPvP + ¢pBvE + v5.
Example 1: ¢$°=¢$®=0. Then NBR = ... + v°, so NBR can be used to measure policy shocks.

Example 2: ¢° =1, $® = -1. Then one can show FF =... - v¥/(a + B), so FF can be used to
measure policy shocks.



