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1- Potential Output
2-Output Gap

L duted oSty olazdl g8 bl Jytuns odinmys
Slidssy pole axly sladl 6,555 (emails g oliile,S codlul ol;T olSals sladl 05,5 cale lin e ™



WA Jol 6 dns MY (50 Lo cuitd Jlus ( y LBl (6 Alia® 933 coverrrrcsennerressmnnereesins \F¥

doddo —)

L 8ly Aol allel odes o (cmd Jeolar ao o adei B w5 b
S sles gl laame ¢ )10 cwlew gl o pl sl 09l a5

P8 anlie o SIS Cutte palie g el 1005 5 (63h 5 Jleas Curoal
2 s b5 (5950 955, )0 pothe & O (g shie 5 iy, Lulyd o olandl (il
Al GBS (6 Al aul gudy mlin 1 oladl 40,5 eolaiul S Layl
Sl el oylas 058l 0gi pogie ol slail (5 0gdll Wy (5 dnmloe piliuns
Sd g (o0y95 LS e 0929 g slaidl &S Sleas o VI adgi Gl iSla>
ool Gl oy 4 0B (a9

el llaas U sl gl 1 0l asi s o3ls VAT Jlu 5 iS5l s3]
o sl sd 5 JalS Ul 3 055 5| ondans & osilly a5 o 15551 oS
£5 pste 4 B3 o5l adss (6l Ll S, 4o oI55 oo 51358 on UL
S5 5 ek Sl (il &S cil ) cnl el e 5l 5 SR 6 (o
sateie NATRU) LS 0,95 g (6505 &5 s 03950l 4 sl Jolas (ol
R

b g 055 sloylid 5l g )le A cul adg 5l b ol wdgs poge
M 0,35 Gt St 7] Cosily a5 pae el (s
JeSas i 658 Sy 3l G ol 5 (a8 (goladl slo gy o «(NAIRU)
o b as e 4w S 5l gl o0 25 oS 0 VMM L o
Sy 4z 5 Sl 03,5 0k 039 5he Ceod mhaw 2 &5 g e S lgie
AS Az o0 « ommb adgi w5 o3ly 5l 0n ;ST eolaul «ogdll adei» (s o5ly
S A,y sl y9iS ST 0 055 il el 058l w5 porie pled (ed ok 4
T o2 5 8 S O Sl 9t el Sy st 4wl S ) St
Sl s azog S D9z (Il sl Cuwlow b o e SG plgie @
Sg oo oolaiul

1- Non-Accelerating Inflation Rate of Unemployment (NAIRU)
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1 - Modified Trend Trough Peaks

2 -Hodrick — Prescott Filter (HPF)

3 - Univariate Beveridge — Nelson Decomposition

4- Baxter & King Filter (BKF)

5- Christiano & Fitzjerald Filter (CFF)

6- Unobserved Component Models (State — Space Models and Kalman Filter).
7 -Rotemberg Filter
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1- Artus

2- Barrell and Sefton

3- Adams, fenton & Larsen
4- Coe & Krueger

5- Gavrilenkov & Koen

6 -Cyclical Components
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1-Autoregressive Integrated Moving Average (ARIMA)
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2- Volatility
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Hodrick - Prescott Filter (HPF) for Macroeconomic Time Series
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Unvariate Beveradge nelson decomposition for Macroeconomic Time series
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Multivariate Beveridge- Nelson Decomposition for Macroeconomic Time Series
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Band-Pass Filter (Baxter and King) for Macroeconomic Time Series
120,000

Actual Output
——-- Potential Qutput

100,000

80,000

60,000 -

40,000

L B B B B
67 B8 89 70 71 T2 73 74 V5 F& F7 V8 79 80 B1 82 82 B84 85 88

8
Gap Output

. /\/H\/\/’\VA/\/\ s g
i \/\/\/ V% \/\/U‘V\

L B LI B o o L L O L o o e e e e
67 B8 89 70 71 72 73 74 75 76 F7 78 79 20 81 82 83 84 B85 26




WA Jol s aows Y (g0 loid ot Jlos « yS SLaBl (6 A0Lliu® g3 ovnreresennrecesnnnnecesenen VOA

S 0ols (gl Wl 358 g il )5 Jild Gl Els - gy 5 o)l sloges
Las A31s AL agi

Band-Pass Filter (Chiristianc-Fitzgerald) for Macroeconomic Time Series
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1-Augmented Dickey-Fuller Test
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<

| * 18.73895 | 18.77082
s * 18.72242 | 18.73501
v * * 18.76357 | 18.82731
¥ * * 18.76145 | 18.82569
) * * * 18.78731 | 18.88367
5 * * * * 18.60950 | 18.73798
\ * * * 18.79182 | 18.88896
A * * 18.80216 | 18.86692
3 * * 18.72653 | 18.79181

5 (AIC) ST SLedlbl (slo oo slivs 2 5 39 (5 0slads J3az bl
55 e Joms o5 cmilin(HQ) s 5 plin S35 (SBC) s 5515
G ARR) s AR(2) ez l)ls Bbyo aS 1, o5l G ol et (5 0,Les
o 3l S oyte L 00,8 cdlo —sliad py 8 3)ls conl Tos 5 o e ol o
3yl el os sl CIYS eyl sl o,lel sl 035 e | STAMP 1531

1-Structura Time series Analyzer, Modeler and Predictor (STAMP)
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Decompose GDP with State-Space Model to Potential Output & Gap Cutput
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Rotemberg Filter for Macroeconomic Time Series
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1367Q1 0.889 1.300 4.345
1367Q2 -4.246 -1.920 -2.660 | -1.706
1367Q3 -0.536 0.962 0.596 1.257
1367Q4 1.772 2.140 3.214 2.754

13680Q1 -6.252 -2.898 -1.890 -2.805 | -6.287
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1368Q2 -3.623 -0.182 0.285 -0.001 | -3.980
1368Q3 -5.939 -0.965 -0.014 -2.352 | -7.021
1368Q4 -2.116 1.729 1.397 0.468 -3.173
136901 -1.118 1.757 1.324 0.576 -2.326
1369Q2 -0.857 1.167 1.158 0.093 -2.117
1369Q3 -1.686 0.227 0.563 -1.464 | -2.919
136904 3.528 2.860 2.861 2.315 2.403
1370Q1 -2.081 -1.240 -0.725 -5.195 -4.341 -3.130 | -3.001
1370Q2 2.764 1.634 1.220 -2.213 -1.348 -0.630 2.030
1370Q3 8.868 4.049 3.244 2.349 3.244 2.484 7.662
1370Q4 7.770 1.602 -0.448 0.927 1.804 0.645 6.822
1371Q1 12.907 2.986 1.246 6.236 7.160 5.108 11.108
1371Q2 4.916 -2.384 -2.579 -0.509 0.365 0.325 4.329
1371Q3 -0.449 -4.518 -3.648 -4.479 -3.627 -2.132 | -0.894
137104 -5.128 -5.198 -3.824 -7.738 -6.900 -5.340 | -5.981
1372Q1 7.081 3.380 3.727 5.811 6.790 4.829 5.996
1372Q2 3.040 -0.014 0.476 3.338 4.312 1.840 2.211
1372Q3 -1.309 -2.834 -2.165 0.225 1.184 -0.450 | -2.176
137204 -6.009 -4.540 -2.989 -3.748 -2.816 -3.351 | -7.324
1373Q1 -4.043 -1.721 0.195 -1.043 -0.077 -1.450 | -5.116
1373Q2 1.864 2.115 2.213 5.259 6.291 3.206 1.031
1373Q3 -1.524 -0.806 -0.595 1.732 2.730 0.435 -2.279
137304 -3.640 -2.125 -2.251 -0.681 0.291 -0.569 | -4.381
1374Q1 -7.381 -3.605 -2.894 -4.921 -3.996 -3.540 | -8.407
1374Q2 -2.867 0.193 0.430 -0.803 0.153 -0.464 | -3.165
1374Q3 0.467 1.805 1.495 1.736 2.707 0.942 0.457
137404 2.393 1.683 0.823 2.577 3.547 1.787 2511
1375Q1 -0.320 -0.897 -1.253 -1.096 -0.167 -0.687 0.023
1375Q2 1.154 -0.178 0.317 0.118 1.052 0.348 1.614
1375Q3 0.672 -0.579 -0.210 -0.538 0.388 -0.375 1.242
1375Q4 2.859 0.526 1.020 1.592 2.536 1.530 3.397
1376Q1 -0.502 -1.669 -1.229 -1.763 -0.848 -0.966 0.156
1376Q2 -0.029 -1.024 -1.057 -1.200 -0.278 -0.563 0.627
1376Q3 0.806 -0.288 0.443 -0.127 0.806 -0.169 1.437
1376Q4 2.926 0.758 0.853 2.072 3.029 1.627 3.443
1377Q1 -0.492 -1.548 -1.191 -1.198 -0.269 -0.862 0.090
1377Q2 0.330 -0.743 -0.056 -0.350 0.590 -0.062 0.867
1377Q3 -0.493 -0.952 -0.529 -0.917 0.021 -0.870 0.001
1377Q4 2.317 0.778 0.648 2.524 3.499 1.600 2.700
1378Q1 0.713 -0.480 -0.594 1.350 2.318 0.964 1.105
1378Q2 -3.549 -2.749 -2.317 -2.611 -1.676 -2.198 | -3.306
1378Q3 -0.593 -0.111 0.506 0.750 1.719 0.614 -0.262
137804 -2.715 -1.096 -0.854 -1.301 -0.350 -1.081 | -2.469
137901 -1.706 -0.166 -0.547 -0.402 0.559 0.009 -1.433
1379Q2 -1.523 0.026 -0.468 -0.303 0.657 -0.290 | -1.257
1379Q3 -0.865 0.345 -0.741 0.336 1.302 -0.117 | -0.603
137904 0.687 1.007 0.446 1.949 2.931 1111 0.926
1380Q1 -2.019 -0.857 -1.196 -0.779 0.177 -0.776 | -1.839
13800Q2 -0.250 0.413 0.243 1.071 2.045 0.651 -0.070
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1380Q3 -0.290 0.347 -0.328 1.060 2.033 0.878 -0.146
13800Q4 -6.570 -3.153 -2.600 -5.347 -4.437 -4.475 | -6.912
1381Q1 1.763 2.719 2.502 2.823 3.810 2.613 1.818
1381Q2 0.201 1.082 0.365 0.860 1.823 0.606 0.265
1381Q3 -3.206 -1.267 -1.497 -3.107 -2.186 -2.635 | -3.264
138104 0.613 1.352 0.904 0.237 1.184 -0.152 0.640
1382Q1 5.316 3.415 2.219 4.506 5.489 3.612 5.058
138202 0.097 -0.676 -1.235 -0.874 0.080
1382Q3 -0.367 -0.738 -0.758 -1.059 | -0.427
138204 -0.006 -0.035 -0.130 -0.967 | -0.107
1383Q1 3.834 2.165 1.850 2.482 3.551
1383Q2 0.132 -0.522 -0.297 -0.809 | -0.066
1383Q3 0.682 -0.037 0.164 -0.214 0.429
138304 -0.710 -0.580 -0.106 -1.568 | -1.016
138401 3.621 2.040 2.172 2.278 3.160
1384Q2 1.331 0.158 0.484 0.161 0.929
1384Q3 0.830 -0.202 0.128 0.147 0.413
138404 0.500 -0.184 0.021 0.489 0.087
1385Q1 -1.991 -1.293 -1.150 -0.432 | -2.419
1385Q2 -2.438 -0.862 -0.792 -0.242 | -2.818
1385Q3 -2.729 -0.448 -0.048 -0.224 | -3.015
1385Q4 1.335 2.065 1.995 3.658 1.258
1386Q1 -0.521 0.349 0.293 1.090 -0.410
1386Q2 0.995 0.950 0.649 2.272 1.289
1386Q3 -2.657 -1.305 -1.415 -1.712 | -2.205
1386Q4 2.891 2.195 2.101 4.267 3.505
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Ndeconposi ti on2. ssc Beveri dge- Nel son deconposition
lestimation of ARIMA(2,1,2) for log real GDP and BN deconposition

= as. matrix(Il ngdpq(

nrow( | ny(
di ff (I ny(

s

.dm = dlny - mean(dl ny(

create tineSeries object

F tinmeSeq(from="1/1/1367",to="1/1/1385", by="quarters("
L ts = tinmeSeries(data=lny, positions=td(

Lts@itle = "Log Postwar Quarterly Real GDP"

y.ts = diff(lny.ts(

y.ts.dm= dlny.ts - nmean(dlny.ts(

pl ot data

(nfrow=c(2, 1((
t(lny.ts, main="Log Postwar Quarterly Real GDP("
t(diff(lny.ts), main="Quarterly G owth Rate("

create state space nodel for ARMA(2, 2(

@22.nod = function(parn} (

phi.1 = parnf1]

phi.2 = parnf2[

theta.1l = parnf3[

theta.2 = parnf4[

sigma2 = exp(parn{5([ #require positive variance

ssf.nod = Cet Ssf Arma(ar=c(phi.1, phi.2), ma=c(theta.1,theta.2,(
si gma=sqrt (si gma2((

CheckSsf (ssf. mod(

Estimation by me
use arima.nme to get starting val ues?

@22.start = c(1.34,-0.70,-1.05,0.51,-0.08(

es(arma22.start) = c("phi.1","phi.2","theta.1","theta.2","|n.sigm2("
@22.me = SsfFit(arma22.start,dlny.ts.dm "arnma22. nod("

@22.me

mary(arma22. n e(

(arma22. m e$paramet ers[ "I n. si gma2(["

resi dual diagnostics fromKalman filter
show ACF plot: option 6

larma22 = Kal manFi |l (dlny.ts.dm
@22. nod(ar ma22. nl e$par anet er s( (
ss(kf.arma22(

les(kf.arma22(

t (kf.arma22(

BN deconposition

L arma22 = arna22. nod(ar ne22. nl e$par anet er s(
t eredEst.arma22 = SsfMonent Est (dl ny.ts.dm,
. arma22, t ask="STFI L("
t = filteredEst.arna22%st at e. nonent
at = ssf.arma22%nPhi [ 1: 3, 1: 3]
= t(T. mat % %ol ve((diag(3)-T.mat)) % % (at.t ((
t = Iny[2:nobs,] + tnp[, 1]
= Iny[2:nobs,] - BNt
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create tineSeries objects and pl ot

ts = tinmeSeries(data=BN.t, positions=filteredEst.arnm22%positions(

s = 100*(Iny.ts - BN.ts)/BN.ts

(nfrow=c(2, 1((

t(lny.ts,BN. ts, main=" Real GDP and BN Potential Qutput",reference.grid=F(
t(c.ts, mai n="BN GAP-CQut put"”, reference. gri d=F(

f, finmetrics jyite wi o/ SPIUS s o 0 coo Sl ool sl sl o S
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' CALCULATE MULTIVARIATE BEVERIDGE NELSON TRENDS

=========== STAGE 1. CREATE MATRICES AS IN GRW

table(1,1) grw_title

setcolwidth(grw_title,1,90)

grw_title(1,1)="Multivariate Beveridge Nelson Trends)"

' ==COLLECT COEFFICIENTS FROM EVIEWS AND CREATE MATRICES AS IN GRW EQ (4)

matrix coefmat=varl.@coefmat

' =CREATE COINTEGRATING VECTORS AS IN EVIEWS (INC CONSTANTS) =
‘NB: LAST ROW IS COINTEGRATING CONSTANTS

matrix cointvec=varl.@cointvec

' ======DIMENSIONS OF SYSTEM
'NUMBER OF VARIABLES

scalar grw_n=varl.@neqn

scalar grw_bigt=varl.@totalobs/grw_n
'NUMBER OF COINTEGRATING RELATIONS
scalar grw_r=@columns(cointvec)

scalar grw_p=(@rows(coefmat)-grw_r-1)/grw_n
matrix(1,4) dimensions

dimensions(1,1)=grw_n
dimensions(1,2)=grw_bigt
dimensions(1,3)=grw_r

dimensions(1,4)=grw_p

grw_title(1,1)=" No of variables, observations, cointegrating relations, lagged differences"
matrix(grw_n,grw_r) alpha=@transpose(@subextract(coefmat,1,1,grw_r,grw_n))

' REATE BETA
matrix(grw_n,grw_r) beta=@subextract(cointvec,1,1,grw_n,grw_r)
' REATE PSI
matrix(grw_n,1) psil=@transpose(@rowextract(coefmat,grw_r+grw_n*grw_p+1))
matrix(grw_n,1) psi2=@transpose(@rowextract(cointvec,grw_n+1))

matrix psi=psil+alpha*psi2

' ============ CREATE BIGPHI
matrix(grw_n*grw_p,grw_n*grw_p) bigphi

matrix bigphishuffled = @transpose(@subextract(coefmat,grw_r+1,1,grw_n*grw_p+grw_r,grw_n))

forli=1togrw_n
for lj=1togrw_n
for k=1 to grw_p
bigphi(i,('k-1)*grw_n+!j)=bigphishuffled(!i,'k+grw_p*(}j-1))
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next
next
next

matrix i_n=@identity(grw_n)

for k=1 to grw_p-1

matplace(bigphi,i_n, k*grw_n+1,('k-1)*grw_n+1)
next

' ======CREATE BIGALPHA, BIGBETA, BIGPSI
matrix(grw_n*grw_p,grw_r) bigbeta
matplace(bigbeta,beta,1,1)

matrix(grw_n*grw_p,grw_r) bigalpha
matplace(bigalpha,alpha,1,1)

matrix(grw_n*grw_p,1) bigpsi
matplace(bigpsi,psi,1,1)

' ==STAGE 2 CREATE DATA AND RESIDUALS AS MATRICES ===========
varl.makeendog endog

matrix variables=@convert(endog)

matrix(grw_bigt+1,grw_n*grw_p) bigvariables

for li=1 to grw_bigt+1

for k=1 to grw_p

for lj=1 to grw_n
bigvariables(!i,('k-1)*grw_n+!j)=variables(li+grw_p+1-'k,!j)
next

next

next

matrix(grw_bigt,grw_n*grw_p) grw_bigx
matrix(grw_bigt,grw_n*grw_p) grw_bigdx

for li=1 to grw_bigt

for lj=1 to grw_n*grw_p
grw_bigx(i,'j))=bigvariables(!i+1,!j)
grw_bigdx(li,!j)=bigvariables(!i+1,'j)-bigvariables(!i,'j)
next

next

matrix grw_bigx=@transpose(grw_bigx)
matrix grw_bigdx=@transpose(grw_bigdx)

matrix grw_x=@subextract(grw_bigx,1,1,grw_n,grw_bigt)

'======STAGE 3 CREATE ALPHA_INFINITY AND PHI_INFINITY (AS IN GRW EQ (9)) =====
scalar grw_bign=grw_n*grw_p

matrix(grw_bign+grw_r,grw_bign+grw_r) grw_a

matplace(grw_a,bigphi,1,1)

matplace(grw_a,@transpose(bigbeta)*bigphi,grw_bign+1,1)
matplace(grw_a,bigalpha,1,grw_bign+1)
matplace(grw_a,@identity(grw_r)+@transpose(bigbeta)*bigalpha,grw_bign+1,grw_bign+1)
matrix(grw_n,grw_bign+grw_r) grw_j

matplace(grw_j, @identity(grw_n))

matrix grw_b_infinity=grw_j*grw_a*@inverse(@identity(grw_bign+grw_r)-grw_a)

matrix grw_phi_infinity=@subextract(grw_b_infinity,1,1,grw_n,grw_bign)

matrix grw_alpha_infinity=@subextract(grw_b_infinity,1,grw_bign+1,grw_n,grw_bign+grw_r)

"THESE CHECK CONDITIONS IN GRW EQNS (12) AND (13) ARE SATISFIED
matrix check_phi_infinity=@transpose(beta)*grw_phi_infinity ' SHOULD EQUAL ZEROES
matrix check_alpha_infinity=@transpose(beta)*grw_alpha_infinity 'SHOULD EQUAL -IDENTITY

matrix phi_1_to_p=@subextract(bigphi,1,1,grw_n,grw_n*grw_p)
grw_title(1,1)="PHI_1 TO PHI_P: coefficients on lagged differences"
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' ===STAGE 4 CREATE DEMEANED ELEMENTS OF Y =================
matrix(grw_bign+grw_r,1) yconsts

matplace(yconsts,bigpsi,1,1)

matplace(yconsts, @transpose(bigbeta)*bigpsi,grw_bign+1,1)

matrix allconsts=@inverse(@identity(grw_bign+grw_r)-grw_a)*yconsts

matrix grw_bigg=@subextract(allconsts,1,1,grw_bign,1)

matrix grw_kappa=@subextract(allconsts,grw_bign+1,1,grw_bign+grw_r,1)

matrix grw_bigdx_tilde=grw_bigdx-grw_bigg*@transpose(@filledvector(grw_bigt,1))
matrix grw_crs_tilde=@transpose(bigbeta)*grw_bigx-grw_kappa*@transpose(@filledvector(grw_bigt,1))

'===STAGE 5 CREATE TRENDS AND CONVERT TRENDS AND (TRUNCATED) SERIES TO
matrix grw_xhat=grw_x+grw_alpha_infinity*grw_crs_tilde+grw_phi_infinity*grw_bigdx_tilde
matrix(grw_bigt+grw_p+1,grw_n) grw_xv

matplace(grw_xv,@transpose(grw_x),grw_p+2,1)

mtos(grw_xv,grw_actuals)

matrix(grw_bigt+grw_p+1,grw_n) grw_xhatv
matplace(grw_xhatv,@transpose(grw_xhat),grw_p+2,1)

mtos(grw_xhatv,grw_bn_trends)

smpl 1368q1 1386q4

group groupl gdp ser03
series cyclical
cyclical=100*(gdp-ser03)/ser03
group group2 cyclical

graph g3.line groupl

g3.setelem(1) legend(Actual Output)
g3.setelem(2) legend(Potential Output)
g3.options size(6,2)

g3.legend position(0.5,0) -inbox

graph g2.line group2

g2.setelem(1) legend(Gap Output)
g2.options size(6,2)

g2.legend position(0.5,0) -inbox

graph mygraph.merge g3 g2
mygraph.addtext(t) Multivariate Beveridge- Nelson Decomposition for Macroeconomic Time Series
show mygraph
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