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Almon Lags: Answer Key

Means of the data.  Last column does NOT have correction.

4309.58
5055.12
4286.2




4536.28


Last 80 obs.

b. KExpend
Approp
c. KExpend1


d. In spite of my remarks about "knowing" your data before beginning work, no one was disturbed by the unusual observation in the data for KExpend. Once corrected there is a substantial change in the mean of Kexpend; compare the first and third columns.
1.  Unrestricted regression on current and lagged appropriations:

 ************************************************************************

 * NOTE: Deleted      8 observations with missing data. N is now     80 *

 ************************************************************************

+-----------------------------------------------------------------------+

| Ordinary    least squares regression    Weighting variable = none     |

| Dep. var. = KEXPEND  Mean=   4536.237500    , S.D.=   2174.784030     |

| Model size: Observations =      80, Parameters =  10, Deg.Fr.=     70 |

| Residuals:  Sum of squares= 2554761.176    , Std.Dev.=      191.04080 |

| Fit:        R-squared=  .993163, Adjusted R-squared =          .99228 |

| Model test: F[  9,     70] = 1129.76,    Prob value =          .00000 |

| Diagnostic: Log-L =   -528.3728, Restricted(b=0) Log-L =    -727.7867 |

|             LogAmemiyaPrCrt.=   10.623, Akaike Info. Crt.=     13.459 |

| Autocorrel: Durbin-Watson Statistic =    .44702,   Rho =       .77649 |

+-----------------------------------------------------------------------+

+---------+--------------+----------------+--------+---------+----------+

|Variable | Coefficient  | Standard Error |t-ratio |P[|T|>t] | Mean of X|

+---------+--------------+----------------+--------+---------+----------+

 Constant  46.65864813      54.677940         .853   .3964

 APPROP    .3260515792E-01  .35298904E-01     .924   .3588  5360.5250

 APP1      .7812723216E-01  .69749450E-01    1.120   .2665  5230.5125

 APP2      .1722693097      .90969383E-01    1.894   .0624  5049.1125

 APP3      .2030038439      .94208400E-01    2.155   .0346  4884.8250

 APP4      .1661704467      .94797614E-01    1.753   .0840  4747.2125

 APP5      .4008890636E-01  .93427088E-01     .429   .6692  4620.3125

 APP6      .7552391505E-01  .95546611E-01     .790   .4319  4503.0250

 APP7      .3478694832E-01  .95847356E-01     .363   .7177  4392.2750

 APP8      .1345848521      .60913459E-01    2.209   .0304  4292.8875

e. a.  The coefficients start small, rise, then decline, except for the last one. This is consistent with what we would expect.

f. Be sure to reset the sample size here.  You can't test a hypothesis if the sample sizes are different.
--> SAMPLE;9-88$

--> REGRESS;Lhs=KEXPEND;Rhs=ONE,APPROP$

+-----------------------------------------------------------------------+

| Ordinary    least squares regression    Weighting variable = none     |

| Dep. var. = KEXPEND  Mean=   4536.237500    , S.D.=   2174.784030     |

| Model size: Observations =      80, Parameters =   2, Deg.Fr.=     78 |

| Residuals:  Sum of squares= 48205973.76    , Std.Dev.=      786.14585 |

| Fit:        R-squared=  .870985, Adjusted R-squared =          .86933 |

| Model test: F[  1,     78] =  526.58,    Prob value =          .00000 |

| Diagnostic: Log-L =   -645.8738, Restricted(b=0) Log-L =    -727.7867 |

|             LogAmemiyaPrCrt.=   13.359, Akaike Info. Crt.=     16.197 |

| Autocorrel: Durbin-Watson Statistic =    .37747,   Rho =       .81127 |

+-----------------------------------------------------------------------+

+---------+--------------+----------------+--------+---------+----------+

|Variable | Coefficient  | Standard Error |t-ratio |P[|T|>t] | Mean of X|

+---------+--------------+----------------+--------+---------+----------+

 Constant  968.9407731      178.58297        5.426   .0000

 APPROP    .6654752523      .29000141E-01   22.947   .0000  5360.5250
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g. So we reject the null that all of the lag coefficients are zero.

h. Only the coefficients on the third and the eighth lag are different from zero. A couple of pathological diseases might have caused this.

i. Multicollinearity between the RHS variables can produce the pattern of results observed here.

2. Correlation Matrix

Correlation Matrix for Listed Variables

           APPROP     APP1     APP2     APP3     APP4     APP5     APP6     APP7

  APPROP  1.00000   .97605   .95840   .93999   .90627   .86534   .81811   .77334

    APP1   .97605  1.00000   .98828   .96641   .93907   .90195   .85708   .80492

    APP2   .95840   .98828  1.00000   .98606   .96347   .93184   .88802   .83769

    APP3   .93999   .96641   .98606  1.00000   .98570   .95968   .92254   .87343

    APP4   .90627   .93907   .96347   .98570  1.00000   .98380   .95411   .91280

    APP5   .86534   .90195   .93184   .95968   .98380  1.00000   .98157   .94834

    APP6   .81811   .85708   .88802   .92254   .95411   .98157  1.00000   .97916

    APP7   .77334   .80492   .83769   .87343   .91280   .94834   .97916  1.00000

    APP8   .73083   .75676   .78631   .82332   .86175   .90499   .94403   .97803 

The correlations are all very high.  This suggests multicollinearity.  One consequence of multicollinearity is large coefficient variances, hence small t-statistics, leading us to reject too few null hypotheses.

3. The first set of results is for the PDL with 8 lags and 2nd degree polynomial. These are without restrictions on the endpoints, although the wording of the question suggests that there ought to be endpoint restrictions to ensure a nice parabolic shape to the coefficients. 

************************************************************************

 * NOTE: Deleted      8 observations with missing data. N is now     80 *

 ************************************************************************

+-----------------------------------------------------------------------+

| Ordinary    least squares regression    Weighting variable = none     |

| Dep. var. = KEXPEND  Mean=   4536.237500    , S.D.=   2174.784030     |

| Model size: Observations =      80, Parameters =   4, Deg.Fr.=     76 |

| Residuals:  Sum of squares= 6250878.770    , Std.Dev.=      286.78983 |

| Fit:        R-squared=  .983271, Adjusted R-squared =          .98261 |

| Model test: F[  3,     76] = 1488.96,    Prob value =          .00000 |

| Diagnostic: Log-L =   -564.1633, Restricted(b=0) Log-L =    -727.7867 |

|             LogAmemiyaPrCrt.=   11.366, Akaike Info. Crt.=     14.204 |

| Autocorrel: Durbin-Watson Statistic =    .26939,   Rho =       .86531 |

+-----------------------------------------------------------------------+

+---------+--------------+----------------+--------+---------+----------+

|Variable | Coefficient  | Standard Error |t-ratio |P[|T|>t] | Mean of X|

+---------+--------------+----------------+--------+---------+----------+

 Constant  412.2369253      71.539732        5.762   .0000

 APPRO000  .1326503771      .19595853E-01    6.769   .0000  42173.563

 APPRO001 -.6728013120E-02  .16161887E-01    -.416   .6784  159053.77

 APPRO002 -.4546163968E-03  .20402371E-02    -.223   .8243  880352.13

Polynomial Distributed Lag for APPROP

Lag   Weights   Std. Err. t-ratio  Prob. Distribution of Weights (about 0.0)

-----------------------------------------+----------------+----------------+

  0  .1327      .1960E-01    6.77   .0000|                |****************|

  1  .1255      .6870E-02   18.26   .0000|                |********        |

  2  .1174      .6814E-02   17.22   .0000|                |*****           |

  3  .1084      .1178E-01    9.20   .0000|                |****            |

  4  .9846E-01  .1347E-01    7.31   .0000|                |***             |

  5  .8764E-01  .1146E-01    7.65   .0000|                |**              |

  6  .7592E-01  .6710E-02   11.31   .0000|                |**              |

  7  .6328E-01  .8915E-02    7.10   .0000|                |*               |

  8  .4973E-01  .2217E-01    2.24   .0278|                |*               |

                                         +----------------+----------------+

Polynomial Distributed Lag for APPROP

Lag   Sum Wts   Std. Err. t-ratio  Prob. Distribution of Sum Wts (about 0.0)

-----------------------------------------+----------------+----------------+

  0  .1327      .1960E-01    6.77   .0000|                |**              |

  1  .2581      .2574E-01   10.03   .0000|                |*****           |

  2  .3755      .2330E-01   16.12   .0000|                |*******         |

  3  .4839      .1879E-01   25.75   .0000|                |*********       |

  4  .5823      .1997E-01   29.16   .0000|                |***********     |

  5  .6700      .2555E-01   26.22   .0000|                |************    |

  6  .7459      .2790E-01   26.74   .0000|                |**************  |

  7  .8092      .2202E-01   36.75   .0000|                |*************** |

  8  .8589      .1473E-01   58.30   .0000|                |****************|

                                         +----------------+----------------+
Note that the coefficients start high and decline.

The next set impose the restriction that the polynomial be zero in the period before the current period and it also be zero in the ninth lag period.  These results don't seem to work out so well. 

--> REGRESS;Lhs=KEXPEND;Rhs=ONE,APPRO000,APPRO001,APPRO002;Cls:b(1)-b(2)+b(3)=0

    ,b(1)+9b(2)+81b(3)=0$

+-----------------------------------------------------------------------+

| Ordinary    least squares regression    Weighting variable = none     |

| Dep. var. = KEXPEND  Mean=   4536.237500    , S.D.=   2174.784030     |

| Model size: Observations =      80, Parameters =   4, Deg.Fr.=     76 |

| Residuals:  Sum of squares= 6250878.770    , Std.Dev.=      286.78983 |

| Fit:        R-squared=  .983271, Adjusted R-squared =          .98261 |

| Model test: F[  3,     76] = 1488.96,    Prob value =          .00000 |

| Diagnostic: Log-L =   -564.1633, Restricted(b=0) Log-L =    -727.7867 |

|             LogAmemiyaPrCrt.=   11.366, Akaike Info. Crt.=     14.204 |

| Autocorrel: Durbin-Watson Statistic =    .26939,   Rho =       .86531 |

+-----------------------------------------------------------------------+

+---------+--------------+----------------+--------+---------+----------+

|Variable | Coefficient  | Standard Error |t-ratio |P[|T|>t] | Mean of X|

+---------+--------------+----------------+--------+---------+----------+

 Constant  412.2369253      71.539732        5.762   .0000

 APPRO000  .1326503771      .19595853E-01    6.769   .0000  42173.563

 APPRO001 -.6728013120E-02  .16161887E-01    -.416   .6784  159053.77

 APPRO002 -.4546163968E-03  .20402371E-02    -.223   .8243  880352.13

Polynomial Distributed Lag for APPROP

Lag   Weights   Std. Err. t-ratio  Prob. Distribution of Weights (about 0.0)

-----------------------------------------+----------------+----------------+

  0  .1327      .1960E-01    6.77   .0000|                |****************|

  1  .1255      .6870E-02   18.26   .0000|                |********        |

  2  .1174      .6814E-02   17.22   .0000|                |*****           |

  3  .1084      .1178E-01    9.20   .0000|                |****            |

  4  .9846E-01  .1347E-01    7.31   .0000|                |***             |

  5  .8764E-01  .1146E-01    7.65   .0000|                |**              |

  6  .7592E-01  .6710E-02   11.31   .0000|                |**              |

  7  .6328E-01  .8915E-02    7.10   .0000|                |*               |

  8  .4973E-01  .2217E-01    2.24   .0278|                |*               |

                                         +----------------+----------------+

Polynomial Distributed Lag for APPROP

Lag   Sum Wts   Std. Err. t-ratio  Prob. Distribution of Sum Wts (about 0.0)

-----------------------------------------+----------------+----------------+

  0  .1327      .1960E-01    6.77   .0000|                |**              |

  1  .2581      .2574E-01   10.03   .0000|                |*****           |

  2  .3755      .2330E-01   16.12   .0000|                |*******         |

  3  .4839      .1879E-01   25.75   .0000|                |*********       |

  4  .5823      .1997E-01   29.16   .0000|                |***********     |

  5  .6700      .2555E-01   26.22   .0000|                |************    |

  6  .7459      .2790E-01   26.74   .0000|                |**************  |

  7  .8092      .2202E-01   36.75   .0000|                |*************** |

  8  .8589      .1473E-01   58.30   .0000|                |****************|

                                         +----------------+----------------+

+-----------------------------------------------------------------------+

| Linearly restricted regression                                        |

| Ordinary    least squares regression    Weighting variable = none     |

| Dep. var. = KEXPEND  Mean=   4536.237500    , S.D.=   2174.784030     |

| Model size: Observations =      80, Parameters =   2, Deg.Fr.=     78 |

| Residuals:  Sum of squares= 8979735.115    , Std.Dev.=      339.30047 |

| Fit:        R-squared=  .975967, Adjusted R-squared =          .97566 |

|             (Note:  Not using OLS.  R-squared is not bounded in [0,1] |

| Model test: F[  1,     78] = 3167.57,    Prob value =          .00000 |

| Diagnostic: Log-L =   -578.6533, Restricted(b=0) Log-L =    -727.7867 |

|             LogAmemiyaPrCrt.=   11.678, Akaike Info. Crt.=     14.516 |

| Note, when restrictions are imposed, R-squared can be less than zero. |

| F[ 2,    76] for the restrictions =     16.5891, Prob =   .0000       |

| Autocorrel: Durbin-Watson Statistic =    .20238,   Rho =       .89881 |

+-----------------------------------------------------------------------+

+---------+--------------+----------------+--------+---------+----------+

|Variable | Coefficient  | Standard Error |t-ratio |P[|T|>t] | Mean of X|

+---------+--------------+----------------+--------+---------+----------+

 Constant  .1691713052      .80204977E-02   21.092   .0000

 APPRO000  .1503744935      .71292938E-02   21.092   .0000  42173.563

 APPRO001 -.1879681168E-01  .89116172E-03  -21.092   .0000  159053.77

 APPRO002  .1250881982E-02  .18211573E-03    6.869   .0000  880352.13

Polynomial Distributed Lag for APPROP

Lag   Weights   Std. Err. t-ratio  Prob. Distribution of Weights (about 0.0)

-----------------------------------------+----------------+----------------+

  0  .1504      .7129E-02   21.09   .0000|                |****************|

  1  .1328      .6060E-02   21.92   .0000|                |********        |

  2  .1178      .4637E-02   25.40   .0000|                |*****           |

  3  .1052      .2874E-02   36.61   .0000|                |***             |

  4  .9520E-01  .9433E-03  100.92   .0000|                |***             |

  5  .8766E-01  .2020E-02   43.41   .0000|                |**              |

  6  .8263E-01  .4828E-02   17.11   .0000|                |**              |

  7  .8009E-01  .8055E-02    9.94   .0000|                |**              |

  8  .8006E-01  .1166E-01    6.87   .0000|                |*               |

                                         +----------------+----------------+

Polynomial Distributed Lag for APPROP

Lag   Sum Wts   Std. Err. t-ratio  Prob. Distribution of Sum Wts (about 0.0)

-----------------------------------------+----------------+----------------+

  0  .1504      .7129E-02   21.09   .0000|                |***             |

  1  .2832      .1319E-01   21.47   .0000|                |*****           |

  2  .4010      .1783E-01   22.50   .0000|                |*******         |

  3  .5062      .2068E-01   24.47   .0000|                |*********       |

  4  .6014      .2142E-01   28.07   .0000|                |**********      |

  5  .6891      .1973E-01   34.93   .0000|                |************    |

  6  .7717      .1539E-01   50.14   .0000|                |*************   |

  7  .8518      .8949E-02   95.18   .0000|                |*************** |

  8  .9319      .8900E-02  104.70   .0000|                |****************|

Imposing the restrictions has only served to reduce the lag weights and the goodness of fit. 

b. These results are for the polynomial with 8 lags and 3rd degree.

--> CREATE ; approp = PDL(8,3) $

--> REGRESS;Lhs=KEXPEND;Rhs=ONE,APPRO000,APPRO001,APPRO002,APPRO003$

+-----------------------------------------------------------------------+

| Ordinary    least squares regression    Weighting variable = none     |

| Dep. var. = KEXPEND  Mean=   4536.237500    , S.D.=   2174.784030     |

| Model size: Observations =      80, Parameters =   5, Deg.Fr.=     75 |

| Residuals:  Sum of squares= 6250815.989    , Std.Dev.=      288.69398 |

| Fit:        R-squared=  .983271, Adjusted R-squared =          .98238 |

| Model test: F[  4,     75] = 1102.04,    Prob value =          .00000 |

| Diagnostic: Log-L =   -564.1629, Restricted(b=0) Log-L =    -727.7867 |

|             LogAmemiyaPrCrt.=   11.391, Akaike Info. Crt.=     14.229 |

| Autocorrel: Durbin-Watson Statistic =    .26856,   Rho =       .86572 |

+-----------------------------------------------------------------------+

+---------+--------------+----------------+--------+---------+----------+

|Variable | Coefficient  | Standard Error |t-ratio |P[|T|>t] | Mean of X|

+---------+--------------+----------------+--------+---------+----------+

 Constant  412.2734637      72.027027        5.724   .0000

 APPRO000  .1318397436      .35517162E-01    3.712   .0004  42173.563

 APPRO001 -.5036901099E-02  .63727824E-01    -.079   .9372  159053.77

 APPRO002 -.1022054422E-02  .20776522E-01    -.049   .9609  880352.13

 APPRO003  .4799565778E-04  .17487353E-02     .027   .9782  5515463.3

Polynomial Distributed Lag for APPROP

Lag   Weights   Std. Err. t-ratio  Prob. Distribution of Weights (about 0.0)

-----------------------------------------+----------------+----------------+

  0  .1318      .3552E-01    3.71   .0004|                |****************|

  1  .1258      .1486E-01    8.47   .0000|                |********        |

  2  .1181      .2591E-01    4.56   .0000|                |*****           |

  3  .1088      .2029E-01    5.36   .0000|                |****            |

  4  .9841E-01  .1370E-01    7.18   .0000|                |***             |

  5  .8710E-01  .2286E-01    3.81   .0003|                |**              |

  6  .7519E-01  .2725E-01    2.76   .0073|                |**              |

  7  .6296E-01  .1456E-01    4.32   .0000|                |*               |

  8  .5071E-01  .4198E-01    1.21   .2309|                |*               |

                                         +----------------+----------------+

Polynomial Distributed Lag for APPROP

Lag   Sum Wts   Std. Err. t-ratio  Prob. Distribution of Sum Wts (about 0.0)

-----------------------------------------+----------------+----------------+

  0  .1318      .3552E-01    3.71   .0004|                |**              |

  1  .2577      .3065E-01    8.41   .0000|                |*****           |

  2  .3757      .2498E-01   15.04   .0000|                |*******         |

  3  .4846      .3140E-01   15.43   .0000|                |*********       |

  4  .5830      .3063E-01   19.03   .0000|                |***********     |

  5  .6701      .2594E-01   25.83   .0000|                |************    |

  6  .7453      .3631E-01   20.52   .0000|                |**************  |

  7  .8082      .4100E-01   19.71   .0000|                |*************** |

  8  .8589      .1487E-01   57.76   .0000|                |****************|

Not much was gained with the use of the cubed term. 

c. The plots are shown in the text above.  Indeed, the OLS results are 'best' in the context of shape.  However, a few F-tests will settle the issue.
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2nd degree polynomial versus OLS.  Reject the restrictions of the polynomial in favor of the unconstrained OLS model.
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3rd degree polynomial versus OLS. Reject the restrictions of the polynomial in favor of the unconstrained OLS model.


[image: image4.wmf]001

.

70

2554751

1

6250815

-

6250878

F

=

=


3rd degree versus 2nd degree.  We do not reject the restrictions imposed by the second degree polynomial. So we prefer the lower order polynomial to the higher order.

Looking at all three tests we choose the OLS model as the best among the laternatives.
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