
open data monthly2.xls
*calendar(weekly) 1996 3 1
all 1994:04:13
data(format=xls,org=columns) 1996:03:01 2008:03:05 rate
diff rate / drate
spgraph(vfields=2,window='Figure 3')
graph(header='One Month T-Bill Rates')
# rate
graph(header='One Month T-Bill Yields')
# drate
spgraph(done)

source markov.src
compute nstates=2

dec rect p(nstates-1,nstates)
*
* PSTAR is a work vector used to keep track of the estimated probablities
* prior to observing the data
*
dec vect pstar(nstates)
*
* These are used to compute smoothed probabilities
*
dec series[vect] pt_t pt_t1 psmooth
gset pt_t    1 2008:03:05 = %zeros(nstates,1)
gset pt_t1   1 2008:03:05 = %zeros(nstates,1)
gset psmooth 1 2008:03:05 = %zeros(nstates,1)
*
*******************************************************************************
*
* Table 1 information
*
stats drate
cmom(corr,print)
# drate rate{1}
*******************************************************************************
*
* Table 2 estimates
*
* Single regime is linear regression
*
linreg(robust) drate
# constant rate{1}
*
* We're going to use these later for initial conditions
*
compute olsvar =%seesq
compute olsbeta=%beta
*
* Constant variance regime switching model
* This uses Gray's notation for all the variables other than "P"
*
nonlin a01 a02 a11 a12 b01 b02 p
*
* Initial guess values for MS models are always a bit tricky because
* the model isn't globally identified. This is starting with OLS results
* for state 1 and 0 mean coefficients for state 2.
*
compute a01=olsbeta(1),a11=olsbeta(2),b01=sqrt(olsvar)
compute a02=a12=0.0,b02=b01
*
* The p matrix is initialized to make both states fairly persistent.
* (The 2,2 transition is 1-.1=.9).
*
compute p=||.8,.1||
*
* SimpleRegimeF returns the 2-vector of densities in the two states. It
* is specific to the data series used (dependent variable "drate") and
* the precise parameterization, and so would need to be altered slightly for
* a different application. Note that this needs to return the actual density,
* not its log.
*
function SimpleRegimeF t
type vector SimpleRegimeF
type integer t
*
compute SimpleRegimeF=||%density((drate(t)-a01-a11*rate(t-1))/b01)/b01,$
                        %density((drate(t)-a02-a12*rate(t-1))/b02)/b02||
end
*
* This is the standard log likelihood FRML for a Markov switching model.
* pt_t1 is used if you want to compute smoothed probabilities.
*
frml logl = f=SimpleRegimeF(t),$
   pt_t1=%mcstate(p,pstar),pt_t=pstar=%msupdate(f,pt_t1,fpt),log(fpt)
maximize(start=(pstar=%mcergodic(p)),method=bfgs,iters=100,pmethod=simplex,piters=5) logl 2 1994:4:13
*
* It's not clear what residuals are used for the diagonostics for the regime
* switching model. The standardized residuals weighted by the ex ante probabilities
* of the two states seem to give LB's which are fairly close to those in the paper.
*
set ustd = %dot(pt_t1,||(drate-a01-a11*rate{1})/b01,(drate-a02-a12*rate{1})/b02||)
graph
# ustd
set usqr = ustd**2
@regcorrs(report,number=15) usqr
*
* Compute the smoothed probabilities and the ex ante probabilities
*
*@%mssmooth p pt_t pt_t1 psmooth
set exante %regstart() %regend() = pt_t1(t)(1)
set smooth %regstart() %regend() = psmooth(t)(1)
*
* And the conditional standard deviation
*
set condstddev = sqrt(exante*b01**2+(1-exante)*b02**2)
*
spgraph(vfields=2,window='Figure 4')
graph(max=1.0,header='Regime Probabilities') 2
# exante
# smooth
graph(header='Conditional Standard Deviation')
# condstddev
spgraph(done)
*******************************************************************************
*
* Table 3 estimates
*
* Single regime GARCH model
*
garch(p=1,q=1,reg,resids=u,hseries=h) / drate
# constant rate{1}
compute onestate=%beta
*
set usqr = u**2/h
@regcorrs(number=15,report) usqr
*
* Regime-switching GARCH
*
nonlin a01 a02 a11 a12 b01 b11 b21 b02 b12 b22 p
compute a01=%beta(1),a11=%beta(2),b01=olsvar,b11=0.0,b21=0.0
compute a02=%beta(1),a12=%beta(2),b02=%beta(3),b12=%beta(4),b22=%beta(5)
compute p=||.95,.05||
*
set uu = olsvar
set h  = olsvar
*
* RegimeGARCHF returns the 2 vector of densities in the two states. Again, many
* lines in this are specific to the problem at hand.
*
function RegimeGARCHF t
type vector RegimeGARCHF
type integer t
local real hh1 hh2 mu1 mu2 mu
*
* Compute state dependent variances
*
compute hh1=b01+b11*uu(t-1)+b21*h(t-1)
compute hh2=b02+b12*uu(t-1)+b22*h(t-1)
*
* Compute state dependent means
*
compute mu1=a01+a11*rate(t-1)
compute mu2=a02+a12*rate(t-1)
*
* Compute the return vector (densities in the two states)
*
compute RegimeGARCHF=||%density((drate(t)-mu1)/sqrt(hh1))/sqrt(hh1),$
                       %density((drate(t)-mu2)/sqrt(hh2))/sqrt(hh2)||
*
* Compute the values of uu (squared residual) and h (variance) to be used for
* the period following
*
compute mu=mu1*pstar(1)+mu2*pstar(2)
compute uu(t)=(drate(t)-mu)**2
compute h(t)=pstar(1)*(mu1**2+hh1)+pstar(2)*(mu2**2+hh2)-mu**2
end
*
frml logl = f=RegimeGARCHF(t),$
    pt_t1=%mcstate(p,pstar),pt_t=pstar=%msupdate(f,pt_t1,fpt),log(fpt)
*
* This combination is able to locate Gray's results - the first MAXIMIZE
* works with the "p" matrix fixed at a fairly high level of persistence,
* and tries to get estimates which separate the two states. The second then
* adds the p matrix to the parmset.
*
nonlin a01 a02 a11 a12 b01 b11 b21 b02 b12 b22
maximize(start=(pstar=%mcergodic(p)),method=bfgs,iters=100,pmethod=simplex,piters=50) logl 2 *
nonlin a01 a02 a11 a12 b01 b11 b21 b02 b12 b22 p
maximize(start=(pstar=%mcergodic(p)),method=bfgs,iters=100) logl 2 *
*
* However, this set of initial guess values (which are actually the result
* of a typo in trying to reproduce the article's numbers) find a local
* max with quite a bit higher likelihood, and dramatically different behavior.
* How one might find this systematically is unclear.
*
compute a01=.1407,a02=-.0011,a11=-
.0141,a12=.0006,b01=.0004,b11=.4609,b21=.1977,b02=.0099,b12=.1655,b22=.2685,p=||.9739,1-.9896||
maximize(start=(pstar=%mcergodic(p)),method=bfgs,iters=100,pmethod=simplex,piters=50,trace) logl 2 *
*******************************************************************************
*
* Table 4 results
*
* Single regime GRS model. The GARCH instruction can't handle this form of
* the model because the addition of the RATE{1} variable with the XREG option
* won't cause the constant in the variance equation to drop out. So we use
* MAXIMIZE instead.
*
nonlin a01 a11 b11 b21 sig1
frml eps  = drate-a01-a11*rate{1}
frml logl = u=eps,uu=u**2,h=b11*uu{1}+b21*h{1}+sig1**2*rate{1},%logdensity(h,u)
compute a01=olsbeta(1),a11=olsbeta(2)
*
* This takes guess values for sig1, b11 and b21 using the sig1
* value which would give the OLS variance at the mean of r
*
stats(noprint) rate
compute sig1=sqrt(olsvar/%mean),b11=b21=0.0
set uu = olsvar
set h  = olsvar
maximize(method=bfgs,iters=100,pmethod=simplex,piters=10) logl 2 *
*
* Constant probability GRS model
*
nonlin a01 a02 a11 a12 b11 b21 sig1 b12 b22 sig2 p
*
* RegimeGRSF returns the 2 vector of densities in the two states. Again, many
* lines in this are specific to the problem at hand.
*
function RegimeGRSF t
type vector RegimeGRSF
type integer t
local real hh1 hh2 mu1 mu2 mu
*
* Compute state dependent variances
*
compute hh1=sig1**2*rate(t-1)+b11*uu(t-1)+b21*h(t-1)
compute hh2=sig2**2*rate(t-1)+b12*uu(t-1)+b22*h(t-1)
*
* Compute state dependent means
*
compute mu1=a01+a11*rate(t-1)
compute mu2=a02+a12*rate(t-1)
*
* Compute the return vector (densities in the two states)
*
compute RegimeGRSF=||%density((drate(t)-mu1)/sqrt(hh1))/sqrt(hh1),$
                     %density((drate(t)-mu2)/sqrt(hh2))/sqrt(hh2)||
*
* Compute the values of uu (squared residual) and h (variance) to be used for
* the period following
*
compute mu=mu1*pstar(1)+mu2*pstar(2)
compute uu(t)=(drate(t)-mu)**2
compute h(t)=pstar(1)*(mu1**2+hh1)+pstar(2)*(mu2**2+hh2)-mu**2
end
*
frml logl = f=RegimeGRSF(t),$
    pt_t1=%mcstate(p,pstar),pt_t=pstar=%msupdate(f,pt_t1,fpt),log(fpt)
*
* The following produces estimates with a higher likelihood than that
* shown in the article. Again, it has decidedly different behavior, with
* one of the states showing an explosive GARCH variance process, but with
* a relatively low Markov state persistence. I ran across several other
* local maxima (including the published ones or the published ones with
* the states flipped) in trying different initial guess values.
*
compute a01=-0.053016809,a02=0.010500163,a11=0.013715255,a12=-0.002995684
compute b11=0.236008895,b21=2.142725720,sig1=-0.000169985
compute b12=0.160070709,b22=0.409078814,sig2=0.017812403
compute p=||0.092535011,0.314810580||
maximize(start=(pstar=%mcergodic(p)),method=bfgs,iters=100,pmethod=simplex,piters=50) logl 2 *
*
* Time varying probability GRS model
*
stats(noprint) rate
compute avgrate=%mean
*
* RegimeGRSF is still used here; the difference is that the P
* matrix is recomputed for each data point. Note that because P(1,2)
* is 1-Q, the signs on the index function for it are reversed.
*
nonlin a01 a02 a11 a12 b11 b21 sig1 b12 b22 sig2 c1 d1 c2 d2
frml logl = p=||%cdf(c1+d1*rate{1}),%cdf(-c2-d2*rate{1})||,f=RegimeGRSF(t),$
    pt_t1=%mcstate(p,pstar),pt_t=pstar=%msupdate(f,pt_t1,fpt),log(fpt)
*
* This initializes pstar at the ergodic state computed at the mean for the rate
* variable.
*
* The initial guess values flow through from the previous estimates and
* we start the transition probabilities to be constant at .95. Based upon those
* estimates, we again find a higher likelihood value.
*
compute c1=c2=%invnormal(.95),d1=d2=0.0
maximize(start=(pstar=%mcergodic(||%cdf(c1+d1*avgrate),%cdf(-c2-d2*avgrate)||)),$
   method=bfgs,iters=100,pmethod=simplex,piters=50) logl 2 *

THIS IS A RESULT
## M2. length = -97 is Illegal. Value should be >0

Statistics on Series DRATE
Weekly Data From 1996:03:08 To 2008:03:07
Observations                   627
Sample Mean               0.013479      Variance            0.350297
Standard Error            0.591859      of Sample Mean      0.023637
t-Statistic (Mean=0)      0.570247      Signif Level        0.568715
Skewness                  5.872043      Signif Level (Sk=0) 0.000000
Kurtosis (excess)       107.833498      Signif Level (Ku=0) 0.000000
Jarque-Bera          307386.406697      Signif Level (JB=0) 0.000000


Correlation Matrix
Weekly Data From 1996:03:08 To 2008:03:07
              DRATE         RATE{1}
DRATE    1.00000000000 -0.07856468344
RATE{1} -0.07856468344  1.00000000000



Linear Regression - Estimation by Least Squares
With Heteroscedasticity-Consistent (Eicker-White) Standard Errors
Dependent Variable DRATE
Weekly Data From 1996:03:08 To 2008:03:07
Usable Observations    627      Degrees of Freedom   625
Centered R**2     0.006172      R Bar **2   0.004582
Uncentered R**2   0.006688      T x R**2       4.194
Mean of Dependent Variable      0.0134786845
Std Error of Dependent Variable 0.5918587007
Standard Error of Estimate      0.5905011110
Sum of Squared Residuals        217.93222628
Log Likelihood                    -558.37944
Durbin-Watson Statistic             2.005905

   Variable                     Coeff       Std Error      T-Stat     Signif
*******************************************************************************
1.  Constant                  0.106490378  0.062568822      1.70197  0.08876063
2.  RATE{1}                  -0.013254274  0.009258615     -1.43156  0.15226944

## SR11. Illegal range, start = 2 , end = -97. Are your parameters correct?
## REG7. Variance is Zero
The Error Occurred At Location 0417 of REGCORRS
Line 39 of REGCORRS

GARCH Model - Estimation by BFGS
Convergence in    22 Iterations. Final criterion was  0.0000032 <=  0.0000100
Weekly Data From 1996:03:08 To 2008:03:07
Usable Observations    627
Log Likelihood                    -525.94269905

   Variable                     Coeff       Std Error      T-Stat     Signif
*******************************************************************************
1.  Constant                  0.050001166  0.053973192      0.92641  0.35423428
2.  RATE{1}                  -0.003520765  0.007167853     -0.49119  0.62329336
3.  C                         0.166974188  0.024010517      6.95421  0.00000000
4.  A                         0.254363361  0.078515510      3.23966  0.00119673
5.  B                         0.352580002  0.080510665      4.37930  0.00001191

Lag  Corr  Partial   LB Q    Q Signif
  1 -0.003  -0.003 0.0047355    0.9451
  2 -0.003  -0.003 0.0092121    0.9954
  3 -0.003  -0.003 0.0163714    0.9994
  4  0.018   0.018 0.2245969    0.9941
  5 -0.002  -0.002 0.2282745    0.9988
  6 -0.002  -0.001 0.2297223    0.9998
  7 -0.002  -0.002 0.2334201    1.0000
  8 -0.003  -0.003 0.2376403    1.0000
  9 -0.002  -0.002 0.2405010    1.0000
 10 -0.003  -0.003 0.2448749    1.0000
 11 -0.003  -0.003 0.2509097    1.0000
 12  0.001   0.001 0.2515037    1.0000
 13 -0.001  -0.001 0.2527853    1.0000
 14 -0.001  -0.001 0.2539996    1.0000
 15 -0.003  -0.003 0.2617836    1.0000


MAXIMIZE - Estimation by BFGS
Convergence in    27 Iterations. Final criterion was  0.0000032 <=  0.0000100
Weekly Data From 1996:03:08 To 2008:03:07
Usable Observations    627
Function Value                       9.17688103

   Variable                     Coeff       Std Error      T-Stat     Signif
*******************************************************************************
1.  A01                       0.734433632  0.307070484      2.39174  0.01676859
2.  A02                      -0.001915353  0.012104841     -0.15823  0.87427530
3.  A11                      -0.067835056  0.027482657     -2.46829  0.01357618
4.  A12                       0.000786439  0.002755523      0.28540  0.77533429
5.  B01                       1.890694516  0.239809603      7.88415  0.00000000
6.  B11                      -0.020131756  0.003233875     -6.22527  0.00000000
7.  B21                      -0.667691484  0.116310886     -5.74058  0.00000001
8.  B02                       0.000987562  0.000669768      1.47448  0.14035143
9.  B12                       0.340489165  0.053640276      6.34764  0.00000000
10. B22                       0.229773258  0.033860068      6.78597  0.00000000


MAXIMIZE - Estimation by BFGS
NO CONVERGENCE IN 18 ITERATIONS
LAST CRITERION WAS  0.0000000
SUBITERATIONS LIMIT EXCEEDED. ESTIMATION POSSIBLY HAS STALLED OR MACHINE ROUNDOFF IS MAKING FURTHER PROGRESS DIFFICULT.
TRY HIGHER SUBITERATIONS LIMIT, TIGHTER CVCRIT, DIFFERENT SETTING FOR EXACTLINE OR ALPHA ON NLPAR.
RESTARTING ESTIMATION FROM LAST ESTIMATES OR DIFFERENT INITIAL GUESSES MIGHT ALSO WORK
Weekly Data From 1996:03:08 To 2008:03:07
Usable Observations    627
Function Value                      46.24700472

   Variable                     Coeff       Std Error      T-Stat     Signif
*******************************************************************************
1.  A01                       0.738649523  0.076481599      9.65787  0.00000000
2.  A02                      -0.008642947  0.003064865     -2.82001  0.00480223
3.  A11                      -0.092062069  0.005803757    -15.86249  0.00000000
4.  A12                       0.002509627  0.000786477      3.19097  0.00141794
5.  B01                       2.773846208  0.082780723     33.50836  0.00000000
6.  B11                      -0.031398710  0.001295169    -24.24294  0.00000000
7.  B21                       0.287294880  0.078630196      3.65375  0.00025844
8.  B02                      -0.000688983  0.000018566    -37.10968  0.00000000
9.  B12                       0.348096178  0.045064595      7.72438  0.00000000
10. B22                       0.333907997  0.000002140 156024.95893  0.00000000
11. P(1,1)                    0.124485888  0.016873904      7.37742  0.00000000
12. P(1,2)                    0.054493663  0.001040550     52.37007  0.00000000

## SX16. Missing Operand or Adjacent Operators
>>>>7,a02=-.0011,a11=-<<<<
## I2. Expected Instruction Here
>>>>.<<<<

Simplex Optimization, Trial 3. Function Calls: 17
Old Function = 46.247005        New Function = 46.529025
New Coefficients:
      0.713515      -0.008349      -0.088929       0.002424       2.679458
     -0.030330       0.277519      -0.000666       0.414573       0.322546
      0.126993       0.056083

Simplex Optimization, Trial 11. Function Calls: 41
Old Function = 46.529025        New Function = 46.562627
New Coefficients:
      0.726082      -0.008064      -0.090496       0.002467       2.726652
     -0.030864       0.282407      -0.000677       0.381335       0.328227
      0.125739       0.055288

Simplex Optimization, Trial 57. Function Calls: 155
Old Function = 46.562627        New Function = 46.708854
New Coefficients:
      0.720856      -0.008361      -0.089985       0.002453       2.709462
     -0.030677       0.283513      -0.000667       0.387687       0.326069
      0.127428       0.054958

Simplex Optimization, Trial 87. Function Calls: 218
Old Function = 46.708854        New Function = 46.751384
New Coefficients:
      0.723813      -0.008472      -0.090616       0.002468       2.726486
     -0.030864       0.283835      -0.000680       0.393109       0.328081
      0.126751       0.054983

Simplex Optimization, Trial 88. Function Calls: 220
Old Function = 46.751384        New Function = 46.772957
New Coefficients:
      0.724046      -0.008483      -0.090650       0.002468       2.727050
     -0.030872       0.284319      -0.000680       0.393137       0.328163
      0.126642       0.054974

Simplex Optimization, Trial 94. Function Calls: 243
Old Function = 46.772957        New Function = 46.797136
New Coefficients:
      0.721953      -0.008442      -0.090653       0.002469       2.726037
     -0.030859       0.285023      -0.000675       0.394097       0.327939
      0.127148       0.054874

Simplex Optimization, Trial 106. Function Calls: 267
Old Function = 46.797136        New Function = 46.817944
New Coefficients:
      0.717592      -0.008483      -0.090862       0.002472       2.725715
     -0.030851       0.282635      -0.000684       0.398323       0.327704
      0.126721       0.054606

Simplex Optimization, Trial 120. Function Calls: 292
Old Function = 46.817944        New Function = 46.818370
New Coefficients:
      0.722791      -0.008461      -0.090672       0.002469       2.728962
     -0.030893       0.282873      -0.000688       0.400886       0.328509
      0.126782       0.054841

Simplex Optimization, Trial 125. Function Calls: 315
Old Function = 46.818370        New Function = 46.820566
New Coefficients:
      0.722420      -0.008493      -0.091094       0.002479       2.733374
     -0.030939       0.283075      -0.000686       0.397752       0.328600
      0.126405       0.054582

Simplex Optimization, Trial 134. Function Calls: 332
Old Function = 46.820566        New Function = 46.825561
New Coefficients:
      0.723280      -0.008444      -0.090779       0.002473       2.729955
     -0.030904       0.283328      -0.000685       0.397488       0.328466
      0.126833       0.054754

Simplex Optimization, Trial 144. Function Calls: 350
Old Function = 46.825561        New Function = 46.843637
New Coefficients:
      0.721593      -0.008435      -0.090861       0.002486       2.735648
     -0.030965       0.282802      -0.000694       0.406587       0.329364
      0.126837       0.054342

Simplex Optimization, Trial 153. Function Calls: 366
Old Function = 46.843637        New Function = 46.848140
New Coefficients:
      0.723098      -0.008429      -0.090843       0.002479       2.734999
     -0.030960       0.283441      -0.000691       0.402518       0.328823
      0.126609       0.054529

Simplex Optimization, Trial 154. Function Calls: 368
Old Function = 46.848140        New Function = 46.854554
New Coefficients:
      0.722964      -0.008430      -0.090857       0.002480       2.735606
     -0.030967       0.283288      -0.000691       0.402873       0.328811
      0.126670       0.054515

Simplex Optimization, Trial 212. Function Calls: 501
Old Function = 46.854554        New Function = 46.860340
New Coefficients:
      0.722340      -0.008436      -0.090902       0.002487       2.737027
     -0.030982       0.282917      -0.000694       0.404761       0.329319
      0.126569       0.054363

Simplex Optimization, Trial 213. Function Calls: 503
Old Function = 46.860340        New Function = 46.860467
New Coefficients:
      0.722368      -0.008432      -0.090907       0.002488       2.737665
     -0.030989       0.282871      -0.000695       0.405298       0.329348
      0.126559       0.054333

Simplex Optimization, Trial 214. Function Calls: 505
Old Function = 46.860467        New Function = 46.864453
New Coefficients:
      0.722330      -0.008430      -0.090923       0.002490       2.738322
     -0.030997       0.282849      -0.000696       0.405861       0.329429
      0.126547       0.054297

Simplex Optimization, Trial 238. Function Calls: 563
Old Function = 46.864453        New Function = 46.865508
New Coefficients:
      0.722233      -0.008433      -0.090879       0.002486       2.736206
     -0.030973       0.282973      -0.000693       0.405904       0.329285
      0.126615       0.054386

Simplex Optimization, Trial 239. Function Calls: 565
Old Function = 46.865508        New Function = 46.866084
New Coefficients:
      0.722220      -0.008433      -0.090877       0.002486       2.736092
     -0.030972       0.282964      -0.000693       0.405953       0.329286
      0.126613       0.054388

Simplex Optimization, Trial 240. Function Calls: 567
Old Function = 46.866084        New Function = 46.867743
New Coefficients:
      0.721849      -0.008427      -0.090871       0.002488       2.737273
     -0.030985       0.283318      -0.000694       0.408699       0.329582
      0.126665       0.054297

Simplex Optimization, Trial 249. Function Calls: 596
Old Function = 46.867743        New Function = 46.869450
New Coefficients:
      0.721784      -0.008425      -0.090805       0.002487       2.735771
     -0.030969       0.283260      -0.000692       0.408778       0.329698
      0.126798       0.054346

Simplex Optimization, Trial 279. Function Calls: 649
Old Function = 46.869450        New Function = 46.873306
New Coefficients:
      0.721645      -0.008430      -0.090887       0.002490       2.736768
     -0.030979       0.283335      -0.000692       0.408712       0.329692
      0.126667       0.054298

Simplex Optimization, Trial 283. Function Calls: 706
Old Function = 46.873306        New Function = 46.873328
New Coefficients:
      0.721660      -0.008428      -0.090882       0.002490       2.736935
     -0.030981       0.283293      -0.000693       0.408873       0.329699
      0.126658       0.054287

Simplex Optimization, Trial 284. Function Calls: 720
Old Function = 46.873328        New Function = 46.873661
New Coefficients:
      0.721657      -0.008429      -0.090884       0.002490       2.736850
     -0.030980       0.283311      -0.000693       0.408786       0.329691
      0.126664       0.054293

Non-Linear Optimization, Iteration 1. Function Calls 771.
 Cosine of Angle between Direction and Gradient  0.0008721. Alpha used was 0.000000
 Adjusted squared norm of gradient 5.378791
 Diagnostic measure (0=perfect) 0.3000
 Subiterations 31. Distance scale  0.000133373
Old Function = 46.873661        New Function = 46.874382
New Coefficients:
      0.721647      -0.008429      -0.090885       0.002490       2.736849
     -0.030980       0.283272      -0.000693       0.408786       0.329690
      0.126668       0.054293

Non-Linear Optimization, Iteration 2. Function Calls 814.
 Cosine of Angle between Direction and Gradient  0.0006956. Alpha used was 0.000000
 Adjusted squared norm of gradient 4.493047
 Diagnostic measure (0=perfect) 0.4800
 Subiterations 31. Distance scale 6.757194804e-11
Old Function = 46.874382        New Function = 46.874382
New Coefficients:
      0.721647      -0.008429      -0.090885       0.002490       2.736849
     -0.030980       0.283272      -0.000693       0.408786       0.329690
      0.126668       0.054293

Non-Linear Optimization, Iteration 3. Function Calls 857.
 Cosine of Angle between Direction and Gradient  0.0006801. Alpha used was 0.000010
 Adjusted squared norm of gradient 50.95087
 Diagnostic measure (0=perfect) 1.2880
 Subiterations 31. Distance scale 5.960464478e-14
Old Function = 46.874382        New Function = 46.874382
New Coefficients:
      0.721647      -0.008429      -0.090885       0.002490       2.736849
     -0.030980       0.283272      -0.000693       0.408786       0.329690
      0.126668       0.054293

Non-Linear Optimization, Iteration 4. Function Calls 900.
 Cosine of Angle between Direction and Gradient  0.0004458. Alpha used was 0.000010
 Adjusted squared norm of gradient 7.485849
 Diagnostic measure (0=perfect) 1.0728
 Subiterations 31. Distance scale 2.235174179e-14
Old Function = 46.874382        New Function = 46.874382
New Coefficients:
      0.721647      -0.008429      -0.090885       0.002490       2.736849
     -0.030980       0.283272      -0.000693       0.408786       0.329690
      0.126668       0.054293

Non-Linear Optimization, Iteration 5. Function Calls 943.
 Cosine of Angle between Direction and Gradient  0.0015772. Alpha used was 0.000000
 Adjusted squared norm of gradient 2.7364
 Diagnostic measure (0=perfect) 0.9437
 Subiterations 31. Distance scale 2.980232239e-14
Old Function = 46.874382        New Function = 46.874382
New Coefficients:
      0.721647      -0.008429      -0.090885       0.002490       2.736849
     -0.030980       0.283272      -0.000693       0.408786       0.329690
      0.126668       0.054293

MAXIMIZE - Estimation by BFGS
NO CONVERGENCE IN 5 ITERATIONS
LAST CRITERION WAS  0.0000000
ESTIMATION POSSIBLY HAS STALLED OR MACHINE ROUNDOFF IS MAKING FURTHER PROGRESS DIFFICULT.
TRY HIGHER SUBITERATIONS LIMIT, TIGHTER CVCRIT, DIFFERENT SETTING FOR EXACTLINE OR ALPHA ON NLPAR.
RESTARTING ESTIMATION FROM LAST ESTIMATES OR DIFFERENT INITIAL GUESSES MIGHT ALSO WORK
Weekly Data From 1996:03:08 To 2008:03:07
Usable Observations    627
Function Value                      46.87438180

   Variable                     Coeff       Std Error      T-Stat     Signif
*******************************************************************************
1.  A01                       0.721647203  0.060240664     11.97940  0.00000000
2.  A02                      -0.008428991  0.002902480     -2.90406  0.00368352
3.  A11                      -0.090884779  0.004808704    -18.90006  0.00000000
4.  A12                       0.002489883  0.000588211      4.23298  0.00002306
5.  B01                       2.736849409  0.005352077    511.36215  0.00000000
6.  B11                      -0.030980264  0.000008189  -3783.05018  0.00000000
7.  B21                       0.283271993  0.076726810      3.69196  0.00022254
8.  B02                      -0.000692678  0.000004184   -165.53737  0.00000000
9.  B12                       0.408785874  0.048868747      8.36498  0.00000000
10. B22                       0.329690412  0.010815252     30.48384  0.00000000
11. P(1,1)                    0.126667587  0.075138934      1.68578  0.09183850
12. P(1,2)                    0.054292702  0.002873677     18.89311  0.00000000


MAXIMIZE - Estimation by BFGS
Convergence in    28 Iterations. Final criterion was  0.0000028 <=  0.0000100
Weekly Data From 1996:03:08 To 2008:03:07
Usable Observations    627
Function Value                    -572.28652506

   Variable                     Coeff       Std Error      T-Stat     Signif
*******************************************************************************
1.  A01                       0.095780811  0.047997942      1.99552  0.04598629
2.  A11                      -0.012062117  0.007745721     -1.55726  0.11940830
3.  B11                      -0.008116444  0.004090249     -1.98434  0.04721798
4.  B21                      -0.237289950  0.323278668     -0.73401  0.46294231
5.  SIG1                      0.268679352  0.035663652      7.53370  0.00000000


MAXIMIZE - Estimation by BFGS
NO CONVERGENCE IN 4 ITERATIONS
LAST CRITERION WAS  0.0000000
SUBITERATIONS LIMIT EXCEEDED. ESTIMATION POSSIBLY HAS STALLED OR MACHINE ROUNDOFF IS MAKING FURTHER PROGRESS DIFFICULT.
TRY HIGHER SUBITERATIONS LIMIT, TIGHTER CVCRIT, DIFFERENT SETTING FOR EXACTLINE OR ALPHA ON NLPAR.
RESTARTING ESTIMATION FROM LAST ESTIMATES OR DIFFERENT INITIAL GUESSES MIGHT ALSO WORK
Weekly Data From 1996:03:08 To 2008:03:07
Usable Observations    626
 Total Observations    627      Skipped/Missing        1
Function Value                     102.47851888

   Variable                     Coeff       Std Error      T-Stat     Signif
*******************************************************************************
1.  A01                      -0.148692665  0.026732183     -5.56231  0.00000003
2.  A02                      -0.008804577  0.003748933     -2.34856  0.01884640
3.  A11                       0.041776663  0.004842286      8.62747  0.00000000
4.  A12                       0.001620454  0.000330639      4.90097  0.00000095
5.  B11                       0.914152667  0.146779373      6.22807  0.00000000
6.  B21                       3.323467277  0.242258179     13.71870  0.00000000
7.  SIG1                     -0.000253978  0.001623262     -0.15646  0.87566937
8.  B12                       0.377292680  0.040006907      9.43069  0.00000000
9.  B22                       0.209565441  0.016412558     12.76860  0.00000000
10. SIG2                      0.013065205  0.001889041      6.91631  0.00000000
11. P(1,1)                    0.000000000  1.177613192  6.07399e-16  1.00000000
12. P(1,2)                    0.237004724  0.016457024     14.40143  0.00000000


MAXIMIZE - Estimation by BFGS
Convergence in    23 Iterations. Final criterion was  0.0000000 <=  0.0000100
Weekly Data From 1996:03:08 To 2008:03:07
Usable Observations    626
 Total Observations    627      Skipped/Missing        1
Function Value                     108.22837375

   Variable                     Coeff       Std Error      T-Stat     Signif
*******************************************************************************
1.  A01                           -0.0991       0.0339     -2.91988  0.00350169
2.  A02                           -0.0132       0.0119     -1.11092  0.26660457
3.  A11                            0.0306       0.0070      4.38212  0.00001175
4.  A12                            0.0028       0.0029      0.95166  0.34127183
5.  B11                            1.1070       0.3155      3.50868  0.00045034
6.  B21                            3.3155       0.5906      5.61410  0.00000002
7.  SIG1                           0.0000       0.0253  3.86915e-07  0.99999969
8.  B12                            0.3682       0.0641      5.74227  0.00000001
9.  B22                            0.1743       0.0327      5.32778  0.00000010
10. SIG2                           0.0163       0.0020      8.09325  0.00000000
11. C1                           -62.1565  207811.1011 -2.99101e-04  0.99976135
12. D1                           -21.7805   62193.3254 -3.50206e-04  0.99972058
13. C2                             1.1916       0.1766      6.74758  0.00000000
14. D2                            -0.0633       0.0181     -3.49333  0.00047703



