Mixed Monthly/Quarterly Observations

e Different data arrive at different frequencies: daily, monthly,

quarterly, etc.
e This feature can be easily handled in state space-observer
system.
e Example:
— suppose inflation and hours are monthly, t =0,1/3,2/3, 1,
4/3,5/3,2,...
— suppose gdp is quarterly, t =0,1,2,3, ....
GDP;
monthly inflation,
monthly inflation; ;3
Yf”t” = monthly inflation, 5,53 |, t=0,1,2,....
hours;
hours;_1,3
hOUl’St_z/g,
that is, we can think of our data set as actually being quarterly,
with quarterly observations on the first month's inflation,
quarterly observations on the second month's inflation, etc.



Mixed Monthly/Quarterly Observations

e Problem: find state-space observer system in which observed
data are:

GDP;
monthly inflation;
monthly inflation; /3
data : :
Y{" = | monthly inflation; /3 |, t=0,1,2,...

hours;

hours;_1 /3

hours;_5 /3

e Solution: easy!



Mixed Monthly/Quarterly Observations
e Model timing: t =0,1/3,2/3, ...
z¢ = Az 1,3+ Bsy,
st = Ps;_1,3+¢€, Eee; =D.
e Monthly state-space observer system, t = 0,1/3,2/3, ...
& = F&_i3+uy, Euuy=Q, uiid t =0,1/3,2/3, ...

Yt
Yy = HG, Yi= Zt .

t
e Note:

first order vector autoregressive representation for quarterly state
7\

& = P& +u+Fup_13+FPuy_y)3 ,




Mixed Monthly/Quarterly Observations

Consider the following system:

i B ool [% [ F P "
Gt =R ool St |+|0oT1 F|| "1
Cr2 F 00 Cis 00 I Uy 2
Define
- Cr 3 B 0o I F P u
=% |, F=|R 0 0 ,at=[0 I F] Uy
G2 F 00 00 I u,_2
3 3
so that




Mixed Monthly/Quarterly Observations

e Conclude: state space-observer system for mixed
monthly/quarterly data, for t = 0,1, 2, ...

& = F& |+, iy7iid, Eiily = Q,

Yfﬂta — Héf + wt, Z()t~iid, Ewtw{‘ = R'

e Here, H selects elements of ét needed to construct Y‘f‘lt“

— can easily handle distinction between whether quarterly data
represent monthly averages (as in flow variables), or
point-in-time observations on one month in the quarter (as in
stock variables).

e Can use Kalman filter to forecast (‘nowcast’) current quarter
data based on first month's (day's, week's) observations.



Connection Between DSGE’s and VAR’s

e Fernandez-Villaverde, Rubio-Ramirez, Sargent, Watson Result

e Vector Autoregression
Yy =B1Yi1+ByY; o+ ...+ uy,

where 1; is iid.

e ‘Matching impulse response functions’ strategy for building
DSGE models fits VARs and assumes u; are a rotation of
economic shocks (for details, see later notes).

e Can use the state space, observer representation to assess this
assumption from the perspective of a DSGE.



Connection Between DSGE’s and VAR’s

e System (ignoring constant terms and measurement error):

B
(‘State equation') §; = F¢,_1+ Dei, D = ( 0 ),
I

(‘Observer equation’) Y; = HG;,.

e Substituting:
Yt = HPgt—l + HDGt

e Suppose HD is square and invertible. Then
et = (HD) ™' Y: — (HD) "' HF,_; ()
Substitute latter into the state equation:
& = F&_,+D(HD)'Y,—D(HD) 'HF¢, ,

_ [1 —D(HD)™" H} F&,_,+D(HD) 'Y,



Connection Between DSGE’s and VAR’s
We have:

& =M¢Z,_,+D(HD) 'Y, M= [1 —D(HD)! H] F.
If eigenvalues of M are less than unity,
& =D (HD) 'Y, +MD (HD) ' Y,_1 + M?D (HD) ' Y;_, + ..
Substituting into ()
et = (HD) 'Y, — (HD) ' HF
X [D (HD) 'Y, + MD (HD) ' Y;_, + M?D (HD) ' Y,_3+...| .
or,
Y =B1Yi 1+ BYs 2+ ... +uy,
where
us = HDey, B; = HFM/'D (HD) ™', j=1,2,..

e The latter is the VAR representation.



Connection Between DSGE’s and VAR’s

e The VAR repersentation is:

Yi=B1Yi 1+ BYy 2+ ... +uy,
where

us = HDey, B; = HFM/'D (HD) ', j=1,2,..

e Notes:

— € is 'invertible’ because it lies in space of current and past
Yt,S.

— VAR is infinite-ordered.

— assumed system is ‘square’ (same number of elements in €;
and Y¢). Sims-Zha (Macroeconomic Dynamics) show how to
recover €; from current and past Y; when the dimension of €;
is greater than the dimension of Y;.



