* EEV_MCMC.RPF
*
* Estimation of the model from Ehrmann, Ellison, Valla (2003),
* "Regime-dependent impulse response functions in a Markov-switching
* vector autoregression model", Economics Letters, Vol. 78, pp. 295-299.
* The data set is a reconstruction rather than the author's original
* data set.
*
* Estimation by Gibbs Sampling
*

*
set logmbs = 100.0*log(mbs)
set logcac  = 100.0*log(cac40)

*
@varlagselect(Lags=6,crit=hq)
# logmbs logcac 
*
@mssysregression(states=2,switch=ch)
# logmbs logcac 
# constant logmbs{1 to 3} logcac{1 to 3} 
*
gset pt_t    = %zeros(nstates,1)
gset pt_t1   = %zeros(nstates,1)
gset psmooth = %zeros(nstates,1)
*
compute gstart= 7,gend=256
@MSSysRegInitial gstart gend
compute p=%mspexpand(p)
gset MSRegime gstart gend = %ranbranch(||.5,.5||)
*
* Prior for transitions. Weak Dirichlet priors with preference for
* staying in a given regime.
*
dec vect[vect] gprior(nstates)
compute gprior(1)=||8.0,2.0||
compute gprior(2)=||2.0,8.0||
dec vect tcounts(nstates)
*
* Hierarchical prior for sigmas
* Uninformative prior on the common component.
*
* Priors for the relative Wisharts
*
dec vect nuprior(nstates)
compute nuprior=%fill(nstates,1,6.0)
*
dec vect[series] vresids(nvar)
dec vect[symm]   uu(nstates)
*
* Flat prior for the regressions.
*
dec symm hprior
dec vect bprior
compute hprior=%zeros(nvar*nreg,nvar*nreg)
compute bprior=%zeros(nvar*nreg,1)
*
compute nburn=2000,ndraws=5000
nonlin(parmset=allparms) betasys sigmav p
*
* For relabeling
*
dec vect voil(nstates)
dec vect[rect] tempbeta(nstates)
dec vect[symm] tempsigmav(nstates)
dec rect       tempp(nstates,nstates)
*
* Bookkeeping arrays
*
dec series[vect] bgibbs
gset bgibbs 1 ndraws = %parmspeek(allparms)
set regime1 gstart gend = 0.0
*
set regime2 gstart gend = 0.0

* Bookkeeping information for impulse responses
*
declare vect[rect] %%responses
dim %%responses(ndraws)
compute steps=100
*
infobox(action=define,lower=-nburn,upper=ndraws,progress) $
   "Gibbs Sampling"
do draw=-nburn,ndraws
   *
   * Draw sigma's given beta's and regimes
   * Compute the regime-specific residuals
   *
   @MSSysRegResids(regime=MSRegime) vresids gstart gend
   *
   * Compute the sums of squared residuals for each regime.
   *
   ewise uu(i)=%zeros(nvar,nvar)
   ewise tcounts(i)=0.0
   do time=gstart,gend
      compute uu(MSRegime(time))=uu(MSRegime(time))+$
          %outerxx(%xt(vresids,time))
      compute tcounts(MSRegime(time))=tcounts(MSRegime(time))+1
   end do time
   compute uucommon=%zeros(nvar,nvar)
   do k=1,nstates
      compute uucommon=uucommon+nuprior(k)*inv(sigmav(k))
   end do k
   *
   * Draw the common sigma given the regime-specific ones.
   *
   compute sigma=%ranwishartf(%decomp(inv(uucommon)),%sum(nuprior))
   *
   * Draw the regime-specific sigmas given the common one.
   *
   do k=1,nstates
      compute sigmav(k)=%ranwisharti(%decomp(inv(uu(k)+nuprior(k)*sigma)),$
          tcounts(k)+nuprior(k))
   end do k
   *
   * Draw beta's given sigma's and regimes
   *
   do i=1,nstates
      cmom(smpl=(MSRegime==i),model=MSSysRegModel) gstart gend
      compute betasys(i)=%reshape($
          %ranmvkroncmom(%cmom,inv(sigmav(i)),hprior,bprior),nreg,nvar)
   end do i
   *
   * Relabel if necessary. They are ordered based upon the variance of oil.
   *
   ewise voil(i)=sigmav(i)(3,3)
   compute swaps=%index(voil)
   if swaps(1)==2
      disp "Draw" draw "Executing swap"
   *
   * Relabel the beta's
   *
   ewise tempbeta(i)=betasys(i)
   ewise betasys(i)=tempbeta(swaps(i))
   *
   * Relabel the sigma's
   *
   ewise tempsigmav(i)=sigmav(i)
   ewise sigmav(i)=tempsigmav(swaps(i))
   *
   * Relabel the transitions
   *
   compute tempp=p
   ewise p(i,j)=tempp(swaps(i),swaps(j))
   *
   * Draw the regimes
   *
:skipbeta
   @MSSysRegFilter gstart gend
:redrawregimes
   @%mssample(start=gstart,end=gend) p pt_t pt_t1 MSRegime
   do i=1,nstates
      sstats gstart gend MSRegime==i>>tcounts(i)
   end do i
   if %minvalue(tcounts)<5 {
      disp "Draw" draw "Redrawing regimes with regime of size" $
         %minvalue(tcounts)
      goto redrawregimes
   }
   *
   * Draw p's
   *
   do j=1,nstates
      do i=1,nstates
         sstats(smpl=(MSRegime{1}==j.and.MSRegime==i)) gstart+1 gend $
            1>>tcounts(i)
      end do i
      compute pdraw=%randirichlet(tcounts+gprior(j))
      do i=1,nstates
         compute p(i,j)=pdraw(i)
      end do i
   end do j
   infobox(current=draw)
   if draw>0 {
      *
      * Do the bookkeeping
      *
      set regime1 gstart gend = regime1+(MSRegime==1)
      compute bgibbs(draw)=%parmspeek(allparms)
      *
      * Save IRF's for regime 1. Choleski factor standardized to unit
      * shock is used.
      *
      @MSSysRegSetModel(regime=1)
      compute factor=%decomp(sigmav(1)),factor=factor*inv(%diag(%xdiag(factor)))
      impulse(noprint,model=MSSysRegModel,results=impulses1,steps=steps,factor=factor)
     *
      set regime2 gstart gend = regime2+(MSRegime==2)
      compute bgibbs(draw)=%parmspeek(allparms)

      * Save IRF's for regime 2
      *
      @MSSysRegSetModel(regime=2)
      compute factor=%decomp(sigmav(2)),factor=factor*inv(%diag(%xdiag(factor)))
      impulse(noprint,model=MSSysRegModel,results=impulses2,steps=steps,factor=factor)
      *
      * This will interleave the shocks from the two regimes.
      *
      dim %%responses(draw)(%rows(impulses1)*%cols(impulses1)*2,steps)
      ewise %%responses(draw)(i,j)=ix=%vec(%xt(impulses1,j)~~%xt(impulses2,j)),ix(i)
   }
end do draw
infobox(action=remove)
@mcmcpostproc(ndraws=ndraws,mean=bmeans,stderrs=bstderrs) bgibbs
*
report(action=define)
report(atrow=1,atcol=1,fillby=cols) %parmslabels(allparms)
report(atrow=1,atcol=2,fillby=cols) bmeans
report(atrow=1,atcol=3,fillby=cols) bstderrs
report(action=format,picture="*.###")
report(action=show)
*
set regime1 gstart gend = regime1/ndraws
graph(header="MCMC Probability of Low Variance Regime")
# regime1
*
set regime2 gstart gend = regime2/ndraws
graph(header="MCMC Probability of Low Variance Regime")
# regime2
*
@MCProcessIRF(model=MSSysRegModel,lower=lower,upper=upper,irf=irf)
spgraph(footer="Responses to MBS Shock",vfields=3,hfields=2,$
   xlabels=||"Regime 1","Regime 2"||,ylabels=||"MBS","CAC 40"||)
do var=1,2
   table(noprint) / lower(var,1) upper(var,1) lower(var,2) upper(var,2)
   do shock=1,2
      graph(row=var,col=shock-4,max=%maximum,min=%minimum,nodates) 3
      # irf(var,shock)
            # lower(var,shock) / 2
      # upper(var,shock) / 2

   end do shock
end do var
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