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ANSWERS TO EXERCISE ON MODEL CHOICE

Here, as a reminder, are the three models.
Vi=VYi1+& 02~ g 2e 17" (a)
(g2 ~ g—2e-1/0?
plo?~U(-1,1)

c| 0 ~ N(0,10%0?)

p | o2 independent of | g2

Vi =Ct+pY-1+& (b)

(g2 ~ g—2e-1/0°
a,B ~uniformon|B| <l a+B<l,B-a<1
c| 02 ~N(0,10*0?)

| (a,B) | 02 independent of | 62

Vi =C+ayi_1+PBY%i2+& (c)

There was an error in the formulation of this problem: If the prior pdfddris actually
a prior ono? (not o as | was thinking when | wrote it down), it is not integrable, and
in general model comparison does not work with non-integrable priors. The problem is
that a non-integrable prior is unique only up to a scale factor, which is arbitrary. Here,
though, because the non-integrable prior is the same for all three models, and because all
three models generate integrable posteriors with this non-integrable prior, it is possible to
proceed. The results can be thought of as limiting results that would be obtained with priors
proportional too 2 %exp(—1/a?), aséd | 0.

The posterior for model (a) is proportional to

(2rm) /20T 2exp(— 515 (Wu+2)) 1)

whereu is theT x 1 vector with typical elemeny;.1 —V;, t = 1,...,T. Noting that as a
function of o this is in the shape of an inver§g¢T /2, %(u’u+2), we can see that the?
can be integrated out to yield

(21721 (T 2) ( 2 >T/2 . o)

vu+2

This expression, which now contains no unknown parameters, is the posterior weight on this
model.
The posterior for model (b) is

1 _ T34~ _
5(2m) (TH/26-T7310 2 exp(— 52, (Wu+2+107%c?)) , 3)

where now the typical element of is u; = yi+1 — py: — ¢. Note the leadindl/2 in the
expression, which is the density for the prior onwhich spreads evenly over an interval of
length 2.
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ANSWERS TO EXERCISE ON MODEL CHOICE 2

This answer sheet will go beyond what you were asked to do in the problem set by consid-
ering the case where the prior ohas a general precisigrt, rather than the fixed numerical
precisionA? = 10~*. This leads to the posterior pdf

1 _ T
5(271) (T+1)/25-T-3) eXIO(—Z%z(U’UJrZJr)\ZCZ)), (4)

With p ando? held fixed, the posterior has a Gaussian shape, so it is convenient to inte-
grate ouftc analytically. If we setv=y— py_; and takew to be the sample mean of then

with c integrated out the posterior pdf mando? is
1
E(271)4/204*2)\ VT +A2exp(— 525 ((W— 6w)' (W— W) +2)) , (5)

where@ =1— A /v/T +A2. Note that withh = 10~2, the only place in this formula where
has an important effect is its appearance as a factor in front of the whole densify.{Thé
term is very close t@ and @ is very close to one. So in your answers to this question it
would have been OK to consider only thefactor.

We now have an expression that is almost exactly in the same form as the likelihood for
model (a), and we can integrate out theas before to obtain

1 -T/2 2 2 1/2

2(27'[) MNT/2AVT+A <(w—6vV)’(w— GVV)—i—Z) : (6)
This expression is not free of unknown parameters. It still dependsy sizdw, on p, and
we therefore need to integrate it numerically to obtain the posterior weight on the model.

For the third model (c), the posterior pdf withand o2 integrated out is in exactly the
same form(6) as for the second model, except that for the third model we reintaspast
w=Yy—ay_; — By_» and the one-half factor in front of the density becomes one-fourth,
since in this case the uniform density over the stable regiomfand 3 is spread over a
triangle with base 4 and height 2, and thus area 2, so that the uniform density is .25 over this
region.

To get the posterior weights on the latter two models requires numerical integration. A
program that does the integration, largely due to Piotr Eliasz, is below. Note that though
varying the concentration of the prior, heke can in principal have a big effect on odds
ratios, here the effect of varyimy is limited. | found no value oA that made the posterior
odds on model (a) less than .995. Apparently here the very agnostic pripramtona, 3
make the latter two models less plausible.

% Piotr Eliasz, Princeton University, 11.13.2002, Modified by Chris Sims 11.19.2002
%clear

lambda=1e-2;

%load exldata.txt -ascii

%y=log(exldata(:,2));

y=log(rgdp(:,2));
dates=rgdp(:,1);
T=size(y,1)-2;

% model 1
z=y(3:end)-y(2:end-1);
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%plot(dates(3:end),z);pause
z=sum(z."2)+2;
m1=z"(-T/2);
Y%ml=(z+2)"(-T/2);

% model 2
% need a grid on rho
rho=[.2:.001:.999];
z1=zeros(size(rho)); z2=zeros(size(rho));
for s=1:T
insum=repmat(y(2+s),size(rho))-rho.*y(1+s);
z1=z1+insum."2;
z2=z2+insum;
end
z=21-72."2/(T+lambda”"2)+2*ones(size(rho));
m2=z.\(-T/2);
m2=m2/2/sqrt(1+T/lambda"2);
%figure; plot(rho,m2)
m2=sum(m2)*.001;
% model 3
% need a grid on alpha and beta
[alpha,beta]=meshgrid(-.5:.01:1.99, -.999:.001:.999);
index=find(beta+abs(alpha) >= 1);
zl=zeros(size(alpha)); z2=zeros(size(alpha));
for s=1:T
insum=repmat(y(2+s),size(alpha))-alpha.*y(1+s)-beta.*y(s);
z1=z1+insum."2;
z2=72+insum;
end
z=21-z2."2/(T+lambda”2)+2*ones(size(alpha));
m3=z.7(-T/2);
m3=m3/4/sqrt(1+T/lambda"2);
m3(index)=0;
%figure; mesh(alpha,beta,m3)
m3=sum(sum(m3))*.01*.001;

% posterior odds

po=[m1 m2 m3}/(ml+m2+m3)
%This gives:

%po =

%
% 0.99957 0.00014759  0.00028265



