PriceProcsCPI2.g

/* Transforms raw data to make them stationary and standardized */
/> —=== =====%*/
proc(l) = No_Transform(vecDat);

local vecX;

vecX = (vecDat - meanc(vecDat)) ./ stdc(vecDat);

vecX = trimr(vecX,2,0);
retp(vecX);
endp;

proc(1l) = First_Diff(vecDat);
local vecYt,vecYtl,vecX;
vecYt = trimr(vecDat,1,0);
vecYtl = trimr(vecDat,0,1);

vecX = vecYt - vecYtl;
vecX = ((vecX - meanc(vecX)) ./ stdc(vecX));
vecX = trimr(vecX,1,0);

retp(vecX);

endp;

proc(1l) = Logthm(vecDat);
local vecX;

vecX = In(vecDat);
vecX = ((vecX - meanc(vecX)) ./ stdc(vecX));
vecX = trimr(vecX,2,0);

retp(vecX);

endp;

proc(1l) = First_Diff_Logthm(vecDat);
local vecX,Yt,Ytl;
vecX = In(vecDat);
Yt = trimr(vecX,1,0);
Ytl = trimr(vecX,0,1);

vecX = Yt - Ytl;
vecX = ((vecX - meanc(vecX)) ./ stdc(vecX));
vecX = trimr(vecX,1,0);

retp(vecX);

endp;

proc(l) = Sec_Diff_Logthm(vecDat);
local vecTemp,Yt,Ytl,vecX;
vecX = In(vecDat);
Yt = trimr(vecX,1,0);
Ytl = trimr(vecX,0,1);
vecTemp = Yt - Ytil;
Yt = trimr(vecTemp,1,0);
Ytl = trimr(vecTemp,0,1);

vecX = Yt - Ytl;

vecX = ((vecX - meanc(vecX)) ./ stdc(vecX));
retp(vecX);
endp;

proc(1l) = Stn_Std Matrix(matDat,vecCode);
local inc,nvars,matX,vecTemp;

nvars = cols(matDat);
matX = {};
for inc (1,nvars,l);
if vecCode[inc] == 1;
vecTemp = No_Transform(matDat[.,inc]);

elseif vecCode[inc] == 2;
vecTemp = First Diff(matDat[.,inc]);
elseif vecCode[inc] == 4;
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vecTemp = Logthm(matDat[.,inc]);

elseif vecCode[inc] == 5;
vecTemp = First Diff_Logthm(matDat[.,inc]);
elseif vecCode[inc] == 6;
vecTemp = Sec_Diff_Logthm(matDat[.,inc]);
endif;
matX = matX-~vecTemp;
endfor;
retp(matX);
endp;
/= ====

/* Estimates the number of factors in the data */
/> =—=== */
proc(2) = Factor_Load(matDat,nFacs);

local matFacs,matlLoads,matTemp,nTS,nCS,matEigVecs,

vecEigVvals;
nTS = rows(matDat);
nCS = cols(matDat);

if nTS > nCS;
{vecEigVals,matEigVecs} = eighv(matDat"matDat);
matEigVecs = matEigVecs~;
matTemp = rev(matEigVecs);
matTemp = matTemp”;
matLoads = matTemp[.,l:nFacs] .-* sqrt(nCS);
matFacs = (matDat * matLoads) ./ nCS;
matLoads = matLoads";

else;
{vecEigVals,matEigVecs} = eighv(matDat * (matDat"));
matEigVecs = matEigVecs~;
matTemp = rev(matEigVecs);
matTemp matTemp”;
matFacs matTemp[.,1l:nFacs] -* sqrt(nTS);
matLoads = (matFacs®™ * matDat) ./ nTS;

endif;

retp(matFacs,matlLoads);

endp;

proc(1) = Num_Of Facs(matDat);

local numFacs,matTemp,matErrs,matFacs,matLoads,nTS,nCS,
vecSumSqErrs, tempVval ,PenlWt, inc,crtVal ,vecX,cNTSq;

nTS rows(matDat) ;

nCS cols(matDat) ;

cNTSg = minc(nCS|nTS);

{matFacs,matLoads} = Factor_Load(matDat,l);
matTemp = matFacs * matLoads;

matErrs = matDat - matTemp;

vecSumSqErrs = (diag(matErrs"matErrs)) ./ nTS;
tempVal = (sumc(vecSumSgErrs)) ./ nCS;

Penlwt = ((nCS + nTS) / (nCS * nTS)) * In(cNTSq);
vecX = In(tempval) + PenlWt;

for inc(2,20,1);
{matFacs,matLoads} = Factor_Load(matDat,inc);
matTemp = matFacs * matLoads;
matErrs = matDat - matTemp;
vecSumSqerrs = (diag(matErrs “matErrs)) ./ nTS;
tempVal = (sumc(vecSumSqgErrs)) ./ nCS;
PenlWwt
crtval

=10
= In(tempVal) + PenlWt;
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vecX = vecX]crtval;

endfor;

numFacs = minindc(vecX);

retp(numFacs);

endp;

/> =—=== =======%*/

/* Estimates the variance structures needed to select the proxies */
/= ==== =======%*/
proc(3) = Pap_Factor_lLoad(matDat,nFac);

local matFac,matlLoad,vecEigVals,matEigVecs,nCS,nTS,matTemp;

nCS = cols(matDat);

nTS = rows(matDat) ;

{vecEigVvals,matEigVecs} = eighv((matbDat * (matDat")) ./ (nTS * nCS));
matEigVecs = matEigVecs~;

matTemp = rev(matEigVecs);

matTemp = matTemp”;

matFac = matTemp[.,l:nFac] -* sqrt(nTS);

matLoad = (matFac®™ * matDat) ./ nTS;

veckEigVals = rev(vecEigvals);

vecEigVals = vecEigVals[l:nFac];

retp(matFac,matlLoad,vecEigVvals);

endp;

proc(4) = TStat(matDat,matPxyDat,nFacs,siglLev,indc);

local matResid,matFac,matlLoad,matEstPxyVar,nObs,nCS,nTS, temp,
matSumSgResid, incl, incJ,matTemp,matGamma,matLamda,
matZeros,matEigVal,sigsq,gammaOLS, nPxyCS, incPxy,
vecEigVval ,matTStat,crtval,vecMax,vecTest,vecPxylndex,
crtvalFrqg,matBool,vecFrqg,vecFrgPxylndex,vecNSRatioSrt,
vecNSRatio,vecNSIndex,vecRSgRatio,vecRSqgRatioSrt,
vecRSqlndex,vecFrqgSrt,vecPos,matEpsn, incClj,incCls,
matClTemp,vecCIFcT ,matAdjS,matCILtBd,matCIRtBd,
matCIFcS,matCIFcT,vecCIPxyFrq,vecCIFrgSrt,vecClindex;

nTS rows(matDat);

nCS cols(matDat);

nPxyCS = cols(matPxyDat);

temp = sqrt(nTS)|sqrt(nCsS);

nObs = round(minc(temp));

crtval = cdfni((((1 - (sigLev 7 2)H)NA/nTS)) + 1) / 2);

crtvalFrg = cdfni(1l - (siglLev 7/ 2));

vecPos = seqa(l,1,nPxyCS);

{matFac,matLoad,vecEigvVal} = Pap Factor_lLoad(matDat,nFacs);

matZeros = zeros(nFacs,nFacs);

matEigval = diagrv(matZeros,vecEigVval);

gammaOLS = inv(matFac"matFac) * (matFac™"matPxyDat);

matResid = matDat - (matFac * matLoad);

matSumSgResid = (matResid™"matResid) ./ nTS;

matGamma = zeros(nFacs,nFacs);

matCIFcT = {};

matEpsn = (matPxyDat - (matFac * gammaOLS));

if indc == 1;
for incl(1,n0bs,1);
matLamda = (matLoad[.,incl] * matLoad[.,1]") .* matSumSgResid[incl,1];
for incJ(2,n0bs,1);
matTemp = (matLoad[.,incl] * matLoad[.,incJ]") .*
matSumSgResid[incl, incJ];
matLamda = matLamda + matTemp;
endfor;
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matGamma = matGamma + matlLamda;
endfor;
matGamma = matGamma ./ nObs;
matEstPxyVar = (gammaOLS" * inv(matEigval) * matGamma * inv(matEigval) *

gammaOLS) ./ nCS;

matTStat = ((matFac * gammaOLS) - matPxyDat) ./ (sqgrt(diag(matEstPxyVar)))-;
vecMax = maxc(abs(matTStat));
vecTest = vecMax .> crtVal;
vecPxylndex = indexcat(vecTest,0);
matBool = abs(matTStat) .> crtvalFrq;
vecFrq = abs((sumc(matBool) ./ nTS) - siglLev);
vecFrqSrt = sortc(vecPos~vecFrqg,2);
vecFrgPxylndex = vecFrqgSrt[l:nFacs,1];

elseif indc == 2;
matEstPxyVar = zeros(nTS,nPxyCS);
for incJ(1,nTS,1);
matLamda = zeros(nFacs,nFacs);
for incl(1,nCS,1);
matLamda = matLamda + (matLoad[.,incl] * matLoad[.,incl]") .*
(matResid[incJd, incl]™2);
endfor;
matGamma = matLamda ./ nCS;
for incPxy (1,nPxyCS,1);
matEstPxyVar[incJ, incPxy] = (gammaOLS[.,incPxy]" * inv(matEigval) *
matGamma * inv(matEigvVal) * gammaOLS|.,incPxy]) ./ nCS;
endfor;
endfor;

matTStat = ((matFac * gammaOLS) - matPxyDat) ./ sqrt(matEstPxyVar);
vecMax = maxc(abs(matTStat));

vecTest = vecMax .> crtVal;

vecPxylndex = indexcat(vecTest,0);

matBool = abs(matTStat) .> crtvalFrq;

vecFrq = abs((sumc(matBool) ./ nTS) - siglLev);

vecFrqSrt = sortc(vecPos~vecFrqg,2);

vecFrgPxylndex = vecFrqgSrt[l:nFacs,1];

elseif indc == 3;
matLoad = matLoad”;
temp = diag(matSumSgResid);
sigsq = sumc(temp) ./ nCS;
matGamma = ((matLoad"matLoad) ./ nCS) .* sigsq;
matEstPxyVar = (gammaOLS" * inv(matEigval) * matGamma * inv(matEigval) *
gammaOLS) ./ nCS;
matTStat = ((matFac * gammaOLS) - matPxyDat) ./ (sqgrt(diag(matEstPxyVar)))-;
vecMax = maxc(abs(matTStat));
vecTest = vecMax .> crtVal;
vecPxylndex = indexcat(vecTest,0);
matBool = abs(matTStat) .> crtvalFrq;
vecFrq = abs((sumc(matBool) ./ nTS) - siglLev);
vecFrqSrt = sortc(vecPos~vecFrqg,2);
vecFrgPxylndex = vecFrgSrt[l:nFacs,1];
endif;
retp(vecPxylndex,vecFrgPxylndex,matEstPxyVar ,matFac) ;
endp;

/= =—=== =—==== */

/* The First procedure computes the SIC and the second generates an AR for a given
lag */

/= =—=== =—====

===*/
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proc(1l) = ARX_SIC3(vecVabll,hrzn,pMax);
local nTS,nSmpSz,vecYtl,matDat, incJ, incTemp,vecTempl,vecOlsY,
matX,vecOlsPar,vecResid,nARTS,vecSIC,SICcrt,ARLag,
vecYt2,vecYth,vecTemp2;

vecYth = In(trimr(vecvVabll1,2,0) ./ trimr(vecvVabll,1,1));

vecYtl = trimr(vecYth,0,hrzn);
nTS = rows(vecYtl);

nSmpSz nTS - pMax;

vecSIC = {};

for incJ(0,pMax,1);
matDat = {};
for incTemp(0,incd,l);
vecTempl = trimr(vecYtl, incJ-incTemp, incTemp);
matDat = matDat-~vecTempl;
endfor;
vecOlsY = trimr(vecYth,hrzn + incJ,0);
matDat = vecOlsY~matDat;
NARTS = rows(matDat);
if nARTS > nSmpSz;
matDat = trimr(matDat,nARTS - nSmpSz,0);
endif;
vecOlsY = matDat[.,1];
matX = matDat[.,2:cols(matDat)]~ones(rows(matDat),1);
vecOlsPar = inv(matX"matX) * matX"vecOIsY;
vecResid = vecOlIsY - (matX * vecOlsPar);
SiICcrt = In((vecResid"vecResid) /7 nSmpSz) + ((incd + 2) * (In(nSmpSz) /
nSmpSz));
vecSIC = vecSIC|SICcrt;
endfor;
ARLag = minindc(vecSIC) - 1;
retp(ARLag);
endp;

proc(2) = AR_Spawn3(vecVabll,hrzn,lagP);
local incTemp, matDat,vecTempl,vecYth,vecYtl,nTS,vecOlsY,

futval;
vecYth = In(trimr(vecvabll,2,0) ./ trimr(vecVabll,1,1));
vecYtl = trimr(vecYth,0,hrzn);

nTS = rows(vecYth);
futval = vecYth[(nTS - hrzn + 1)];

matDat = {};
for incTemp(0,lagP,1);
vecTempl = trimr(vecYtl, lagP-incTemp, incTemp);
matDat = matDat-~vecTempl;
endfor;
vecOlsY = trimr(vecYth,hrzn + lagP,0);
matDat = vecOlsY~matDat~ones(rows(matDat),1);
retp(matDat, futval);
endp;

proc(l) = ARX_SIC(vecVabll,vecVabl2,hrzn,pMax);

local nTS,nSmpSz,vecYtl,matDat,incJ,incTemp,vecTempl,vecOlsY,
matX,vecOlsPar,vecResid,nARTS,vecSIC,SICcrt,ARLag,
vecYt2,vecYth,vecTemp2;

vecYth = In(trimr(vecvabll,2,0) ./ trimr(vecVabll,1,1));
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vecYtl = trimr(vecYth,0,hrzn);
vecYt2 = trimr(vecVabl2,0,hrzn);
nTS = rows(vecYtl);

nSmpSz = nTS - pMax;

vecSIC = {};

for incJ(0,pMax,1);
matDat = {};
for incTemp(0,incd,l);
vecTempl = trimr(vecYtl, incJ-incTemp, incTemp);
vecTemp2 = trimr(vecYt2,incJ-incTemp, incTemp);
matDat = matDat~vecTempl~vecTemp2;
endfor;
vecOlsY = trimr(vecYth,hrzn + incJ,0);
matDat = vecOlsY~matDat;
NARTS = rows(matDat);
if nARTS > nSmpSz;
matDat = trimr(matDat,nARTS - nSmpSz,0);
endif;
vecOlsY = matDat[.,1];
matX = matDat[.,2:cols(matDat)]~ones(rows(matDat),1);
vecOlsPar = inv(matX"matX) * matX"vecOlsY;
vecResid = vecOlIsY - (matX * vecOlsPar);
SiICcrt = In((vecResid"vecResid) / nSmpSz) +
(((2 * (incd + 1)) + 1) * (In(nSmpSz) 7/ nSmpSz));
vecSIC = vecSIC|SICcrt;
endfor;
ARLag = minindc(vecSIC) - 1;
retp(ARLag);
endp;

proc(3) = AR_Spawn(vecVabll,vecVabl2,hrzn, lagP);
local incTemp, matDat,vecTemp2,vecYth,vecYtl,nTS,vecOlsY,
futvall, futval2,vecYt2,vecTempl;

vecYth In(trimr(vecvabll1l,2,0) ./ trimr(vecVabll,1,1));
vecYtl trimr(vecYth,0,hrzn);

vecYt2 = trimr(vecVabl2,0,hrzn);

nTS = rows(vecVabl2);

futvall = vecYth[(rows(vecYth) - hrzn + 1)];

futval2 = vecVabl2[(nTS - hrzn + 1)];

matDat = {};
for incTemp(0,lagP,1);
vecTempl = trimr(vecYtl, lagP-incTemp, incTemp);
vecTemp2 = trimr(vecYt2, lagP-incTemp, incTemp);
matDat = matDat~vecTempl~vecTemp2;
endfor;
vecOlsY = trimr(vecYth,hrzn + lagP,0);
matDat = vecOlsY~matDat~ones(rows(matDat),1);
retp(matDat, futvall, futval2);
endp;

proc(1l) = ARX_SICl(vecVabll,vecVabl2,hrzn,pMax);

local nTS,nSmpSz,vecYtl,matDat, incJ, incTemp,vecTempl,vecOlsY,
matX,vecOlsPar,vecResid,nARTS,vecSIC,SICcrt,ARLag,
vecYt2,vecYth,vecTemp2;

vecYth = In(trimr(vecvVabll1,2,0) ./ trimr(vecVabll,1,1));

Page 6



PriceProcsCPI2.g
vecYtl = trimr(vecYth,0,hrzn);
nTS = rows(vecYtl);
nSmpSz = nTS - pMax;
vecSIC = {};

for incJ(0,pMax,1);
matDat = {};
for incTemp(0,incd,l);
vecTempl = trimr(vecYtl, incJ-incTemp, incTemp);
matDat = matDat~vecTempl;
endfor;
vecOlsY = trimr(vecYth,hrzn + incJ,0);
vecYt2 trimr(vecvVabl2,incJd,hrzn);
matDat = vecOlsY~matDat~vecYt2;
NARTS = rows(matDat);
if nARTS > nSmpSz;
matDat = trimr(matDat,nARTS - nSmpSz,0);
endif;
vecOlsY = matDat[.,1];
matX = matDat[.,2:cols(matDat)]~ones(rows(matDat),1);
vecOlsPar = inv(matX"matX) * matX"vecOIsY;
vecResid = vecOlIsY - (matX * vecOlsPar);
SiICcrt = In((vecResid"vecResid) / nSmpSz) + ((incd + cols(vecYt2) + 2) *
(In(nSmpSz) 7/ nSmpSz));
vecSIC = vecSIC|SICcrt;
endfor;
ARLag = minindc(vecSIC) - 1;
retp(ARLag);
endp;

proc(3) = AR_Spawnl(vecVabll,vecVabl2,hrzn, lagP);
local incTemp, matDat,vecTempl,vecYth,vecYtl,nTS,vecOlsY,
futvall, futval2,vecYt2;

vecYth In(trimr(vecvabll1l,2,0) ./ trimr(vecVabll,1,1));
vecYtl trimr(vecYth,0,hrzn);

nTS = rows(vecYth);

futvall = vecYth[(NTS - hrzn + 1)];

matDat = {};
for incTemp(0,lagP,1);
vecTempl = trimr(vecYtl, lagP-incTemp, incTemp);
matDat = matDat-~vecTempl;
endfor;
vecOlsY = trimr(vecYth,hrzn + lagP,0);
vecYt2 trimr(vecvVabl2, lagP,hrzn);
matDat = vecOlsY~matDat~vecYt2~ones(rows(matDat),1);
futval2 = vecVabl2[(rows(vecvVabl2) - hrzn + 1),.]; /7* */
retp(matDat, futvall,futval2);
endp;

proc(l) = ARX_SIC2(vecVabll,vecVabl2,hrzn,pMax);

local nTS,nSmpSz,vecYtl,matDat,incJ,incTemp,vecTempl,vecOlsY,
matX,vecOlsPar,vecResid,nARTS,vecSIC,SICcrt,ARLag,
vecYt2,vecYth,vecTemp2;

vecYth In(trimr(vecvabll1l,2,0) ./ trimr(vecVabll,1,1));
vecYt2 trimr(vecvabl2,0,hrzn);

nTS = rows(vecYt2);

nSmpSz = nTS - pMax;

vecSIC = {};
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for incJ(0,pMax,1);
matDat = {};
for incTemp(0,incd,l);
vecTemp2 = trimr(vecYt2,incJ-incTemp, incTemp);
matDat = matDat~vecTemp2;
endfor;
vecOlsY = trimr(vecYth,hrzn + incJ,0);
vecYtl trimr(vecYth, incJd,hrzn);
matDat = vecOlsY~matDat~vecYtl;
NARTS = rows(matDat);
if nARTS > nSmpSz;
matDat = trimr(matDat,nARTS - nSmpSz,0);
endif;
vecOlsY = matDat[.,1];
matX = matDat[.,2:cols(matDat)]~ones(rows(matDat),1);
vecOlsPar = inv(matX"matX) * matX"vecOIsY;
vecResid = vecOlIsY - (matX * vecOlsPar);
SiICcrt = In((vecResid"vecResid) /7 nSmpSz) + ((incd + 3) * (In(nSmpSz) /
nSmpSz));
vecSIC = vecSIC|SICcrt;
endfor;
ARLag = minindc(vecSIC) - 1;
retp(ARLag);
endp;

proc(3) = AR_Spawn2(vecVabll,vecVabl2,hrzn, lagP);
local incTemp, matDat,vecTemp2,vecYth,vecYtl,nTS,vecOlsY,
futvall, futval2,vecYt2;

vecYth In(trimr(vecvabll1l,2,0) ./ trimr(vecVabll,1,1));
vecYt2 trimr(vecvabl2,0,hrzn);

nTS = rows(vecVabl2);

futval2 = vecVabl2[(nTS - hrzn + 1)];

matDat = {};
for incTemp(0,lagP,1);
vecTemp2 = trimr(vecYt2, lagP-incTemp, incTemp);
matDat = matDat~vecTemp2;
endfor;
vecOlsY = trimr(vecYth,hrzn + lagP,0);
vecYtl trimr(vecYth, lagP,hrzn);
matDat = vecOlsY~matDat~vecYtl~ones(rows(matDat),1);
futvall = vecYth[(rows(vecYth) - hrzn + 1)];
retp(matDat, futvall,futval2);
endp;

/= ==== ===*/

/* The first procedure computes the Newey-West HAC estimator and the second
computes the DM test statistic */

/* -_-=== s ————
proc (1) = NwyWst(vecD);

local vecZrMn,varJdbar,incl,varShat,vecZrMnl,vecZrMn2;

vecZrMn = vecD - meanc(vecD);
varJdbar = int(rows(vecZrMn)”(1/6));
varShat = 0;
for incl(1,vardbar - 1,1);

vecZrMnl = trimr(vecZrMn,incl,0);

vecZrMn2 = trimr(vecZrMn,0,incl);

varShat = varShat + (((varJdbar - incl)/vardbar) * 2 *
(vecZrMnl®veczZrMn2)/(rows(veczZrMnl)));
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endfor;

varShat = varShat + (vecZrMn®vecZrMn)/(rows(vecZrMn));
retp(varShat);

endp;

proc(1l) = DMTest(vecLssErsl,veclLssErs2,hrzn);
local DMstat,dbar,stDevD,valD,Pbig;

if hrzn == 1;
valD = veclLssErsl - veclLssErs2;
Pbig = rows(valD);
dbar = meanc(valD);

stDevD = stdc(valD);

DMstat = (sqrt(Pbig) * dbar) / stDevD;
else;

valD veclLssErsl - veclLssErs2;

Pbig - rows(valD);
dbar = meanc(valD);

stDevD = sqgrt(NwyWst(valD));

DMstat = (sqrt(Pbig) * dbar) / stDevD;
endif;
retp(DMstat);
endp;

/> =—=== =—====

/* Computes the FSE of the AR, Factor and RW w/Drift Price models */
/> —=== =======%*/
proc(l) = Factor_AR_FcstRtP_DM(matRawDat,vecRawCodes,vecVabl,cutPt,step);
local matFac,matlLoad,matStnStdDat,nTS,nCS,cutVal,matlnitDat,
matParFac,vecYt,vecYth,matX,olsPar,nFac,vecStdvabl,
cutValH,vecTempT,vecTempTl,vecTempH,nParFacTS,nTempTTS,
nFacTS, vecDat,FcstVal ,cutFacVal, indl,cutActH, cutAct,
vecActT,vecActTl,vecActVal ,vecActPts, IpLimit,vecFcstPts,
RndWlkMnval ,vecRndWlkPts,RndWlkFcstVal ,vecNFac,
FfcstSE, rndWIkSE , vecTempH1 ,matXAR,vecYthAR, lagAR,
olsParAR,nXAR, FcstValAR,vecARFcstPts,ARTcstSE, matRpt,
nxtVal;

nCS = cols(matRawDat);

nTS = rows(matRawDat);
cutValH = round(cutPt * nTS);
CUutActH = nTS;

CUTACt = cutActH - step;
vecFcstPts = {};

vecRndWlkPts = {};

vecNFac = {};

vecARFcstPts = {};

vecActT = vecVabl[2:cutActH];

vecActTl = vecVabl[1l:(cutActH - 1)];
vecActVal In(vecActT ./ vecActTl);
vecActPts vecActVal[(cutvalH) : (nTS - 1)];
IpLimit = rows(vecActPts);

for indl(1,IpLimit,1);

cutval = cutValH - step;

cutFacval = cutval + 1;

matlnitDat = matRawDat[1l:cutVvalH, .];

matStnStdDat = Stn_Std_ Matrix(matlnitDat,vecRawCodes);
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nFac = Num_OFf Facs(matStnStdDat);
vecNFac = vecNFac|nFac;
{matFac,matLoad} = Factor_Load(matStnStdDat,nFac);
nFacTS = rows(matFac);
matParFac = trimr(matFac,0,step);
vecStdvabl = vecVabl;
vecTempTl = vecStdVabl[1:(cutval - 1)];
vecTempT vecStdvabl[2:cutval];
vecTempH vecStdVabl[(step + 2):cutValH];
vecTempHl = vecStdVabl[(step + 1):(cutvalH - 1)];

nParFacTS = rows(matParFac);
NnTempTTS = rows(vecTempT);
if nParFacTS > nTempTTS;
matParFac = trimr(matParFac,1,0);
elseif nParFacTS < nTempTTS;
vecTempTl = trimr(vecTempT1,1,0);

vecTempT = trimr(vecTempT,1,0);

vecTempH = trimr(vecTempH,1,0);

vecTempHl = trimr(vecTempHl,1,0);
endif;

nTempTTS = rows(vecTempT);

vecYt = In(vecTempT ./ vecTempTl);
vecYth = In(vecTempH ./ vecTempHl);
RndWlkMnVal = meanc(vecYth - vecYt);

matX = matParFac~vecYt~ones(nTempTTS,1);

olsPar = inv(matX"matX) * matX"vecYth;

vecDat = matFac[(nFacTS - step + 1), .]~(In(vecStdvVabl[cutFacval] /
vecStdvabl[cutval]))~1;

Fcstval = vecDat * olsPar;

vecFcstPts = vecFcstPts]|Fcstval;

cutvValH = cutvValH + 1;

endfor;

fcstSE = (vecActPts - vecFcstPts)N2;

retp(fcstSE);
endp;

/> ==== —====

/* Computes the FSE for the ordinary proxy forecasts of Price models */
/*

proc(1l) = Forecast_PxyA DMp(matRawDat,vecRawCodes,vecVabl,cutPt,step,varStr);

local matFac,matlLoad,matStnStdDat,nTS,nCS,cutVal,matlnitDat,
matParFac,vecYt,vecYth,matX,olsPar,nFac,vecStdvabl,
cutValH,vecTempT,vecTempTl,vecTempH,nParFacTS,nTempTTS,
nFacTS,vecDat,FcstVal ,cutFacval, indl,cutActH, cutAct,
vecActT,vecActTl,vecActVal ,vecActPts, IpLimit,vecFcstPts,
vecNFac, fcstSE,vecTempHl ,matRpt,numOfFactors,MIindex,
Alndex,NSIndex,estProxyVar,factors,ClIndex,
matPxyStnStdDat;

nCS cols(matRawDat);

nTS = rows(matRawDat);
cutValH = round(cutPt * nTS);
CUtActH = nTS;

CUTACt = cutActH - step;
vecFcstPts = {};

vecNFac = {};

vecActT = vecVabl[2:cutActH];
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vecActTl = vecVabl[1l:(cutActH - 1)];
vecActVal = In(vecActT ./ vecActTl);
vecActPts = vecActVal[(cutValH):(nTS - 1)];
IpLimit = rows(vecActPts);

for indI (1, IpLimit,1);

cutvVal = cutvalH - step;

cutFacvVal = cutval + 1;

matinitDat = matRawDat[1:cutValH, .];

matStnStdDat = Stn_Std Matrix(matlnitDat,vecRawCodes);
matPxyStnStdDat = matStnStdDat[.,1:114 116:132];

numOfFactors = Num_Of Facs(matStnStdDat);
{MIndex,Alndex,estProxyVvar,factors} =
TStat(matStnStdDat,matPxyStnStdDat,numOfFactors,0.05,varStr);
Alndex Alndex[1];

matFac = matPxyStnStdDat[.,Alndex"];

nFac = cols(matFac);

nFacTS = rows(matFac);

matParFac = trimr(matFac,0,step);

vecStdvabl = vecVabl;

vecTempTl = vecStdVabl[1:(cutval - 1)];

vecTempT vecStdvabl[2:cutval];

vecTempH vecStdVabl[(step + 2):cutValH];
vecTempHl = vecStdvVabl[(step + 1):(cutvalH - 1)];

nParFacTS = rows(matParFac);
NnTempTTS = rows(vecTempT);
if nParFacTS > nTempTTS;
matParFac = trimr(matParFac,1,0);
elseif nParFacTS < nTempTTS;
vecTempTl = trimr(vecTempT1,1,0);

vecTempT = trimr(vecTempT,1,0);

vecTempH = trimr(vecTempH,1,0);

vecTempHl = trimr(vecTempHl,1,0);
endif;

nTempTTS = rows(vecTempT);
vecYt = In(vecTempT ./ vecTempTl);
vecYth = In(vecTempH ./ vecTempHl);

matX = matParFac~vecYt~ones(nTempTTS,1);

olsPar = Inv(matX"matX) * matX"vecYth;

vecDat = matFac[(nFacTS - step + 1), .]~(In(vecStdvabl[cutFacval] /
vecStdVabl[cutval]))~1;

Fcstval = vecDat * olsPar;

vecFcstPts = vecFcstPts|Fcstval;

cutValH = cutvValH + 1;

endfor;

fcstSE = (vecActPts - vecFcstPts)"2;

retp(fcstSE);
endp;

proc(l) = Forecast PxyM_DMp(matRawDat,vecRawCodes,vecVabl,cutPt,step,varStr);
local matFac,matlLoad,matStnStdDat,nTS,nCS,cutVal,matlnitDat,
matParFac,vecYt,vecYth,matX,olsPar,nFac,vecStdvabl,
cutValH,vecTempT,vecTempTl,vecTempH,nParFacTS,nTempTTS,
nFacTS, vecDat,FcstVal ,cutFacVval, indl,cutActH, cutAct,
vecActT,vecActTl,vecActVal ,vecActPts, IpLimit,vecFcstPts,
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vecNFac, fcstSE,vecTempHl ,matRpt,numOfFactors,MIindex,
Alndex,NSIndex,estProxyVar,factors,ClIndex,misFlg,

matPxyStnStdDat;
nCS = cols(matRawDat);
nTS = rows(matRawDat);

cutValH = round(cutPt * nTS);
CUtActH = nTS;

CUTACt = cutActH - step;
vecFcstPts = {};

vecNFac = {};

vecActT = vecVabl[2:cutActH];

vecActTl = vecVabl[1l:(cutActH - 1)];
vecActVal = In(vecActT ./ vecActTl);
vecActPts = vecActVal[(cutvValH):(nTS - 1)];
IpLimit = rows(vecActPts);

for indl(1,IpLimit,1);

cutval = cutValH - step;

cutFacval = cutval + 1;

matlnitDat = matRawDat[1l:cutValH, .];

matStnStdDat = Stn_Std Matrix(matlnitDat,vecRawCodes);
matPxyStnStdDat = matStnStdDat[.,1:114 116:132];

numOfFactors = Num_OFf Facs(matStnStdDat);
{MIndex,Alndex,estProxyVar,factors} =
TStat(matStnStdDat,matPxyStnStdDat,numOfFactors,0.05,varStr);
misFlg = ismiss(MIndex);

MIndex MIndex[1];

matFac = matPxyStnStdDat[.,MIndex"];

nFac = cols(matFac);

nFacTS = rows(matFac);

matParFac = trimr(matFac,0,step);

vecStdvabl = vecVabl;

vecTempTl = vecStdVabl[1:(cutval - 1)];

vecTempT vecStdvabl[2:cutval];

vecTempH vecStdVabl[(step + 2):cutValH];
vecTempHl = vecStdVabl[(step + 1):(cutvalH - 1)];

nParFacTS = rows(matParFac);
NnTempTTS = rows(vecTempT);
if nParFacTS > nTempTTS;
matParFac = trimr(matParFac,1,0);
elseif nParFacTS < nTempTTS;
vecTempTl = trimr(vecTempT1,1,0);

vecTempT = trimr(vecTempT,1,0);

vecTempH = trimr(vecTempH,1,0);

vecTempHl = trimr(vecTempHl,1,0);
endif;

nTempTTS = rows(vecTempT);
vecYt = In(vecTempT ./ vecTempTl);
vecYth = In(vecTempH ./ vecTempHl);

if misFlg == 1;
matX = vecYt~ones(nTempTTS,1);
olsPar = inv(matX"matX) * matX"vecYth;
vecDat = (In(vecStdvVabl[cutFacVval] / vecStdVabl[cutvVal]l))~1;
else;
matX = matParFac~vecYt~ones(nTempTTS,1);
olsPar = inv(matX"matX) * matX"vecYth;
vecDat = matFac[(nFacTS - step + 1), .]~(In(vecStdVabl[cutFacval] /
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vecStdVabl[cutval]))~1;
endif;
FcstvVal = vecDat * olsPar;
vecFcstPts = vecFcstPts]|Fcstval;
cutvValH = cutvValH + 1;
endfor;

fcstSE = (vecActPts - vecFcstPts)N2;

retp(fcstSE);
endp;

/> =—=== =—====

*/

/* Computes the FSE for the ex-ante proxy forecasts of Price models */
/> —=== —====—=====%*/
proc(3) = Forecast PxyExXAnA DMp(matRawDat,vecRawCodes,vecVabl,cutPt,step,varStr);
local matFac,matlLoad,matStnStdDat,nTS,nCS,cutVal,matlnitDat,
matParFac,vecYt,vecYth,matX,olsPar,nFac,vecStdvabl,
cutValH,vecTempT,vecTempTl,vecTempH,nParFacTS,nTempTTS,
nFacTS,vecDat,FcstVal,cutFacval, indl,cutActH, cutAct,
vecActT,vecActTl,vecActVal ,vecActPts, IpLimit,vecFcstPts,
numOfFactors,MIndex,Alndex,NSIndex,estProxyVar,factors,
fcstSE, vecAlndex,vecUnion,vecB,vecM,vecFreq,
vecExAntePxy,vecBool ,vecTtlEXAnPxy ,nEXAnPxXy, incExXAn,
vecFcstMSE, vecPxyFrq, matExAnTemp, matExXPxyFrq,
ClIndex,vecTempHl, lagAR,matXAR,nxtVall,nxtVal2,vecYthAR,
olsParAR,nXAR,FcstValAR,vecARFcstPts,FcstValARl,
vecARFcstPtsl,FcstValAR2,vecARFcstPts2, FCstARSE,
FcstARSEL, fcstARSE2 ,matPxyStnStdDat, matRawExDat,
vecRawExCodes;

nCS = cols(matRawDat);
nTS = rows(matRawDat);

cutvalH = round(cutPt * nTS);
IpLimit = round((nTS - cutvValH) 7/ 2);
CUtActH = nTS;

CUTACt = cutActH - step;
vecAlndex = {};

vecFcstMSE = {};
vecARFcstPts = {
vecARFcstPtsl
vecARFcstPts2

1
{3}:
{}:

vecActT = vecVabl[2:cutActH];

vecActTl = vecVabl[1l:(cutActH - 1)];

vecActVval In(vecActT ./ vecActTl);

vecActPts = vecActvVal[(2 * cutvalH):(nTS - 1)];

for indl(1,IpLimit,1);

cutval = cutValH - step;

cutFacval = cutval + 1;

matlnitDat = matRawDat[1l:cutVvalH, .];

matStnStdDat = Stn_Std Matrix(matlnitDat,vecRawCodes);
matPxyStnStdDat = matStnStdDat[.,1:114 116:132];

numOfFactors = Num_Of Facs(matStnStdDat);
{MIndex,Alndex,estProxyVar,factors} =
Page 13



PriceProcsCPI2.g
TStat(matStnStdDat, matPxyStnStdDat,numOfFactors,0.05,varStr);
vecAlndex = vecAlndex]Alndex;
cutvValH = cutvValH + 1;
endfor;

vecAlndex = packr(vecAlndex);

vecUnion = unique(vecAlndex,1);

vecExAntePxy = rev(sortc(vecUnion~counts(vecAlndex,vecUnion),2));
vecExAntePxy = vecExAntePxy[1l:numOfFactors,1];

cutvValH = round(2 * cutPt * nTS);
vecFcstPts = {};

matRawExDat = matRawDat[.,1:114 116:132];
vecRawkExCodes = vecRawCodes[1:114 116:132];

for indI (1, IpLimit,1);

cutvVal = cutvalH - step;

cutFacvVal = cutval + 1;

matlnitDat = matRawExDat[1:cutValH,vecExAntePxy"];
matStnStdDat = Stn_Std_Matrix(matlnitDat,vecRawExCodes[vecExAntePxy"]);
matParFac = trimr(matStnStdDat,0,step);

vecStdvabl = vecVabl;

vecTempTl = vecStdVabl[1:(cutval - 1)];

vecTempT vecStdvabl[2:cutval];

vecTempH vecStdVabl[(step + 2):cutValH];
vecTempHl = vecStdvVabl[(step + 1):(cutvalH - 1)];

nParFacTS = rows(matParFac);
NnTempTTS = rows(vecTempT);
if nParFacTS > nTempTTS;
matParFac = trimr(matParFac,1,0);
elseif nParFacTS < nTempTTS;
vecTempTl = trimr(vecTempT1,1,0);

vecTempT = trimr(vecTempT,1,0);

vecTempH = trimr(vecTempH,1,0);

vecTempHl = trimr(vecTempHl,1,0);
endif;

nTempTTS = rows(vecTempT);
vecYt = In(vecTempT ./ vecTempTl);
vecYth = In(vecTempH ./ vecTempHl);

matX = matParFac~vecYt~ones(nTempTTS,1);

olsPar = Inv(matX"matX) * matX"vecYth;

vecDat = matStnStdDat[(rows(matStnStdDat) - step + 1),.]~(In(vecStdvabl[cutFacval] /
vecStdVabl[cutval]))~1;

Fcstval = vecDat * olsPar;

vecFcstPts = vecFcstPts|Fcstval;

lagAR = ARX_SICl(vecVabl[1l:cutValH],matStnStdDat,step,12);
{matXAR,nxtVall,nxtVal2} = AR_Spawnl(vecVabl[1l:cutValH],matStnStdDat,step, lagAR);
vecYthAR = matXAR[.,1];
matXAR = matXAR[.,2:cols(matXxAR)];
olsParAR = inv(matXAR"matXxAR) * matXAR"vecYthAR;
nXAR = rows(matXAR);
if cols(matXAR) == cols(matStnStdDat) + 2; /* */
FcstvalARL = (nxtVall~nxtvVal2~1) * olsParAR;
else;
FcstvalARL = (nxtVall~-matXAR[nXAR,1:(cols(matXAR) - cols(matStnStdDat) -
2)]-nxtval2~1) * olsParAR; /*  */
endif;
vecARFcstPtsl = vecARFcstPtsl]|FcstValARL;

cutValH = cutvalH + 1;
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endfor;

fcstSE = (vecActPts - vecFcstPts)"2;
FfcstARSEL = (vecActPts - vecARFcstPtsl)"2; /* */

retp(fcstSE, fcstARSE1L,vecExAntePxy); /* */
endp;

proc(3) = Forecast_PxyExAnM_DMp(matRawDat,vecRawCodes,vecVabl ,cutPt,step,varStr);

local matFac,matLoad,matStnStdDat,nTS,nCS,cutVal,matlnitDat,
matParFac,vecYt,vecYth,matX,olsPar,nFac,vecStdvabl,
cutValH,vecTempT,vecTempTl,vecTempH,nParFacTS,nTempTTS,
nFacTS, vecDat,FcstVal ,cutFacVval, indl,cutActH, cutAct,
vecActT,vecActTl,vecActVal ,vecActPts, IpLimit,vecFcstPts,
numOfFactors,MIndex,Alndex,NSIndex,estProxyVvar, factors,
fcstSE, vecMIndex,vecUnion,vecB,vecM, vecFreq,
vecExAntePxy,vecBool ,vecTtlEXANPxy ,nExXAnPxy, incCExAn,
vecFcstMSE, vecPxyFrqg, matExAnTemp, matExPxyFrq,
ClIndex,vecTempHl, lagAR, matXAR,nxtVall,nxtVal2,vecYthAR,
olsParAR,nXAR,FcstValAR,vecARFcstPts,FcstValARl,
vecARFcstPtsl,FcstValAR2,vecARFcstPts2, fcstARSE,
TcstARSEL, FcstARSE2 ,matPxyStnStdDat, matRawExDat,
vecRawExCodes;

nCS cols(matRawDat);
nTS = rows(matRawDat);

cutValH = round(cutPt * nTS);
IpLimit = round((nTS - cutvalH) / 2);
CutActH = nTS;

CUtAct = cutActH - step;
vecMIndex = {};
vecFcstMSE = {};
vecARFcstPts = {}
vecARFcstPts {
{

1
vecARFcstPts2
vecActT = vecVabl[2:cutActH];
vecActTl = vecVabl[1l:(cutActH - 1)];
vecActVal In(vecActT ./ vecActTl);
vecActPts vecActval[ (2 * cutvalH):(nTS - 1)];

¥
};

for indI (1, IpLimit,1);

cutvVal = cutvalH - step;

cutFacval = cutval + 1;

matinitDat = matRawDat[1:cutValH, .];

matStnStdDat = Stn_Std Matrix(matlnitDat,vecRawCodes);
matPxyStnStdDat = matStnStdDat[.,1:114 116:132];

numOfFactors = Num_Of Facs(matStnStdDat);
{MIndex,Alndex,estProxyVvar,factors} =

TStat(matStnStdDat, matPxyStnStdDat,numOfFactors,0.05,varStr);
vecMIndex = vecMIndex|MIndex;

cutvValH = cutvValH + 1;

endfor;

vecMIndex = packr(vecMIndex);

vecUnion = unique(vecMIndex,1);

vecExAntePxy = rev(sortc(vecUnion~counts(vecMIndex,vecUnion),2));
vecExAntePxy = vecExAntePxy[.,1];

cutValH = round(2 * cutPt * nTS);
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vecFcstPts = {};
matRawExDat = matRawDat[.,1:114 116:132];
vecRawExCodes = vecRawCodes[1:114 116:132];

for indl(1,IpLimit,1);

cutval = cutValH - step;

cutFacval = cutval + 1;

matlnitDat = matRawExDat[1l:cutValH,vecExAntePxy"];
matStnStdDat = Stn_Std Matrix(matlnitDat,vecRawExCodes[vecExAntePxy"]);
matParFac = trimr(matStnStdDat,0,step);

vecStdvVabl = vecVabl;

vecTempTl = vecStdvabl[1:(cutval - 1)];

vecTempT = vecStdvVabl[2:cutVval];

vecTempH vecStdvabl[(step + 2):cutValH];
vecTempHl = vecStdVabl[(step + 1):(cutvalH - 1)];

nParFacTS = rows(matParFac);
nTempTTS = rows(vecTempT);
if nParFacTS > nTempTTS;
matParFac = trimr(matParFac,1,0);
elseif nParFacTS < nTempTTS;
vecTempTl = trimr(vecTempTl,1,0);

vecTempT = trimr(vecTempT,1,0);

vecTempH = trimr(vecTempH,1,0);

vecTempHl = trimr(vecTempHl1l,1,0);
endif;

NnTempTTS = rows(vecTempT);
vecYt = In(vecTempT ./ vecTempTl);
vecYth = In(vecTempH ./ vecTempHl);

matX = matParFac~vecYt~ones(nTempTTS,1);

olsPar = inv(matX"matX) * matX"vecYth;

vecDat = matStnStdDat[(rows(matStnStdDat) - step + 1),.]~(In(vecStdvVabl[cutFacval] /
vecStdvabl[cutval]))~1;

Fcstval = vecDat * olsPar;

vecFcstPts = vecFcstPts]|Fcstval;

lagAR = ARX SICl(vecVabl[1l:cutValH],matStnStdDat,step,12);
{matXAR,nxtVall,nxtvVal2} = AR_Spawnl(vecVabl[1:cutValH],matStnStdDat,step, lagAR);
vecYthAR = matXAR[.,1];
matXAR = matXAR[.,2:cols(matXAR)];
olsParAR = inv(matXAR"matXAR) * matXAR"vecYthAR;
NnXAR = rows(matXAR);
if cols(matXAR) == cols(matStnStdDat) + 2; /* */
FcstvalARl1 = (nxtVall-nxtVal2~1) * olsParAR;
else;
FcstvalAR1 = (nxtVall-matXAR[NXAR,1:(cols(matXAR) - cols(matStnStdDat) -
2)]-nxtval2~1) * olsParAR; /* */
endif;
vecARFcstPtsl = vecARFcstPtsl]FcstValARL;

cutValH = cutvValH + 1;
endfor;

fcstSE = (vecActPts - vecFcstPts)"2;
TfcstARSEL1 = (vecActPts - vecARFcstPtsl)"™2; /* */

retp(fcstSE, FCStARSEL,vecExAntePxy); /* */
endp;
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