Dynamic Models

1.

The problem with specifying the dynamic form of a regression model is that normally the
theory provides little information on lag lengths, nature of adjustments etc. So seems better
to use the theory to specify the variables to be included, but to allow the data to determine
what the dynamic model should look like

a. Consider the consumption function being used in the exercises:

Cit = Po+P1Ye+ B2Yea + B3Cia + Ut

This encompasses a number of different models all with different dynamic structures
they are "nested’ in this model meaning the restrictions on the parameters can be
written down and they can be tested.

Static model: absolute income hypothesis 2 = 3 =0
Ct = oo + OtlYt + V1t
AR(1) model: first order autoregression 1 = B2 = 0
Ct = a0+ a1Cia +Va

Partial adjustment/habit persistence model g, = 0

Ci=oap+a1Yi+aCi1 +Vzt
This is a habit model if «> > 0 and a partial adjustment model if |a2| < 1
Distributed lag model g3 = 0

Ct = 0o + OtlYt + (XzYt_l + Vgt
First difference B3 = 1and B, = —f81

ACt = oo + OtlAYt + Vst
where AC; = C;— Caand AYt = Yi— Y
Error correction model
ACt = ao + a1AYt + a2(Crt — Y1) + Vet

where ﬂg =1+ay and ﬁz = —(Otl + az)
This is now a very commonly used model, because of its use in cointegration analysis

All of these restrictions can be tested and you will do this in the exercise

Look for most parsimonious

Another issue is the long run solutions of these models

Set Y = Y1 = Y and do the same for X gives the long run solution

Note that the first difference equation does not have one so if you were to find this was the
best model you would only have short run dynamics.

It is possible that this problem can be dealt with but need to discuss the concept of
cointegration



Forms of Dynamic Models

To help in describing the form of more complex dynamic models some conventions and
techniques have been developed and employed to make it easily to write down and analyse
relatively complex dynamic models.

AR: Autoregressive
AR(1) : Wt = a1Wi1 + &
AR(K) : Wt = a@1Wi1 + @a2Wi 2 + ... + akWik + &t
MA: Moving average
MA(1) : w
MA(D) @ wq

et + P1eta
et + P1et1 + Prgr2 + ... + PiEr

DL.: Distributed lag

DL(l) Wi = Y1Xt + Y2Xe1 + €t
DL(M) : Wi = y1Xt + ¥2Xt-1 + ... + YmXeem + &t

m
= D 7iXej T
j=0

Differencing

First : Awy = Wy — W
Distinguish

A?Wi = AAW;

= A(Wt — Wi1)

= (Wt = We1) = (We1 — W)

= Wt — 2Wi1 + Wi
and

AWt = Wi — Wi
Combinations of these processes are possible and are used in empirical research

Co + C1Xt + CoXt-1... + CmXt—m + A1Wt-1 + ... + akWik + €t

ARDL(k,m) : w;
ARMA(K,n) : Wy = a1Wi1 + ... + akWik + & + D181 + ... + Dnéen
ARIMA(p,d,q) : A%W; = a;AWi g + ... + @pA%Wip + &t + 181 + ... + bgErgq

Other things you might see:
@ lag operators are often used in exposition. They take the form
Lw = Wig
LZWt = Wi

LnWt = Win



® Forms of distributed lag: Polynomial; Rational; Koyk transformation
® ARCH and GARCH models
More detail in Pindyck and Rubinfeld



