options nodate nocenter nonumber ps=64 ls=115;

data cattle;

input x1-x11;

array x (11) x1-x11;

id+1;

do week=1 to 11; wt=x(week); weekc=week;

if week=11 then weekc=10.5; output; end;

drop x1-x11;

cards;

233 224 245 258 271 287 287 287 290 293 297

231 238 260 273 290 300 311 313 317 321 326

232 237 245 265 285 298 304 319 317 334 329

…

221 219 231 251 270 272 287 294 292 292 299

proc print;

run;

%macro gclinear(typecv);

proc mixed; class id week;

model wt=weekc;

repeated week/type=&typecv subject=id;

%mend;

run;

%macro gcquad(typecv);

proc mixed; class id week;

model wt=weekc weekc*weekc;

repeated week/type=&typecv subject=id;

%mend;

run;

title 'linear growth curve analysis, covariance structure=compound symmetry';

%gclinear(cs);

run;

title 'quadratic growth curve analysis, covariance structure=compound symmetry';

%gcquad(cs);

run;

title 'quadratic growth curve analysis, covariance structure=first-order autoregressive';

%gcquad(ar(1));

run;

title 'quadratic growth curve analysis, covariance structure=first-order antedependence';

%gcquad(ante(1));

run;

title 'quadratic growth curve analysis, covariance structure=unstructured';

%gcquad(un);

run;

quit;

=========================================================================================

implanted

Obs    id    week     wt    weekc

  1     1      1     233      1.0

  2     1      2     224      2.0

  3     1      3     245      3.0

  . . .

  . . .

326    30      7     287      7.0

327    30      8     294      8.0

328    30      9     292      9.0

329    30     10     292     10.0

330    30     11     299     10.5

linear growth curve analysis, covariance structure=compound symmetry

The Mixed Procedure

                  Model Information

Data Set                     WORK.CATTLE

Dependent Variable           wt

Covariance Structure         Compound Symmetry

Subject Effect               id

Estimation Method            REML

Residual Variance Method     Profile

Fixed Effects SE Method      Model-Based

Degrees of Freedom Method    Between-Within

             Class Level Information

Class    Levels    Values

id           30    1 2 3 4 5 6 7 8 9 10 11 12 13

                   14 15 16 17 18 19 20 21 22 23

                   24 25 26 27 28 29 30

week         11    1 2 3 4 5 6 7 8 9 10 11

            Dimensions

Covariance Parameters             2

Columns in X                      2

Columns in Z                      0

Subjects                         30

Max Obs Per Subject              11

          Number of Observations

Number of Observations Read             330

Number of Observations Used             330

Number of Observations Not Used           0

                     Iteration History

Iteration    Evaluations    -2 Res Log Like       Criterion

        0              1      2838.47682931

        1              1      2593.85570085      0.00000000

                   Convergence criteria met.

 Covariance Parameter Estimates

Cov Parm     Subject    Estimate

CS           id           210.87

Residual                  116.66

           Fit Statistics

-2 Res Log Likelihood          2593.9

AIC (smaller is better)        2597.9

AICC (smaller is better)       2597.9

BIC (smaller is better)        2600.7

linear growth curve analysis, covariance structure=compound symmetry

  Null Model Likelihood Ratio Test

    DF    Chi-Square      Pr > ChiSq

     1        244.62          <.0001

        Type 3 Tests of Fixed Effects

              Num     Den

Effect         DF      DF    F Value    Pr > F

weekc           1     299    3365.42    <.0001

===============================================================================================================

quadratic growth curve analysis, covariance structure=compound symmetry

The Mixed Procedure

                  Model Information

Data Set                     WORK.CATTLE

Dependent Variable           wt

Covariance Structure         Compound Symmetry

Subject Effect               id

Estimation Method            REML

Residual Variance Method     Profile

Fixed Effects SE Method      Model-Based

Degrees of Freedom Method    Between-Within

             Class Level Information

Class    Levels    Values

id           30    1 2 3 4 5 6 7 8 9 10 11 12 13

                   14 15 16 17 18 19 20 21 22 23

                   24 25 26 27 28 29 30

week         11    1 2 3 4 5 6 7 8 9 10 11

            Dimensions

Covariance Parameters             2

Columns in X                      3

Columns in Z                      0

Subjects                         30

Max Obs Per Subject              11

Number of Observations

Number of Observations Read             330

Number of Observations Used             330

Number of Observations Not Used           0

                     Iteration History

Iteration    Evaluations    -2 Res Log Like       Criterion

        0              1      2803.69813119

        1              1      2480.13649028      0.00000000

                   Convergence criteria met.

quadratic growth curve analysis, covariance structure=compound symmetry

Covariance Parameter Estimates

Cov Parm     Subject    Estimate

CS           id           214.29

Residual                 79.0157

           Fit Statistics

-2 Res Log Likelihood          2480.1

AIC (smaller is better)        2484.1

AICC (smaller is better)       2484.2

BIC (smaller is better)        2486.9

  Null Model Likelihood Ratio Test

    DF    Chi-Square      Pr > ChiSq

     1        323.56          <.0001

         Type 3 Tests of Fixed Effects

                Num     Den

Effect           DF      DF    F Value    Pr > F

weekc             1     298     735.39    <.0001

weekc*weekc       1     298     143.46    <.0001

===============================================================================================================
quadratic growth curve analysis, covariance structure=first-order autoregressive

The Mixed Procedure

                  Model Information

Data Set                     WORK.CATTLE

Dependent Variable           wt

Covariance Structure         Autoregressive

Subject Effect               id

Estimation Method            REML

Residual Variance Method     Profile

Fixed Effects SE Method      Model-Based

Degrees of Freedom Method    Between-Within

             Class Level Information

Class    Levels    Values

id           30    1 2 3 4 5 6 7 8 9 10 11 12 13

                   14 15 16 17 18 19 20 21 22 23

                   24 25 26 27 28 29 30

week         11    1 2 3 4 5 6 7 8 9 10 11

            Dimensions

Covariance Parameters             2

Columns in X                      3

Columns in Z                      0

Subjects                         30

Max Obs Per Subject              11

quadratic growth curve analysis, covariance structure=first-order autoregressive

          Number of Observations

Number of Observations Read             330

Number of Observations Used             330

Number of Observations Not Used           0

                     Iteration History

Iteration    Evaluations    -2 Res Log Like       Criterion

        0              1      2803.69813119

        1              2      2283.21120001      0.00000040

        2              1      2283.21086353      0.00000000

                   Convergence criteria met.

 Covariance Parameter Estimates

Cov Parm     Subject    Estimate

AR(1)        id           0.9079

Residual                  290.55

           Fit Statistics

-2 Res Log Likelihood          2283.2

AIC (smaller is better)        2287.2

AICC (smaller is better)       2287.2

BIC (smaller is better)        2290.0

  Null Model Likelihood Ratio Test

    DF    Chi-Square      Pr > ChiSq

     1        520.49          <.0001

         Type 3 Tests of Fixed Effects

                Num     Den

Effect           DF      DF    F Value    Pr > F

weekc             1     298     254.84    <.0001

weekc*weekc       1     298      32.15    <.0001

===============================================================================================================

quadratic growth curve analysis, covariance structure=first-order antedependence

The Mixed Procedure

                  Model Information

Data Set                     WORK.CATTLE

Dependent Variable           wt

Covariance Structure         Ante-dependence

Subject Effect               id

Estimation Method            REML

Residual Variance Method     None

Fixed Effects SE Method      Model-Based

Degrees of Freedom Method    Between-Within

quadratic growth curve analysis, covariance structure=first-order antedependence

             Class Level Information

Class    Levels    Values

id           30    1 2 3 4 5 6 7 8 9 10 11 12 13

                   14 15 16 17 18 19 20 21 22 23

                   24 25 26 27 28 29 30

week         11    1 2 3 4 5 6 7 8 9 10 11

            Dimensions

Covariance Parameters            21

Columns in X                      3

Columns in Z                      0

Subjects                         30

Max Obs Per Subject              11

          Number of Observations

Number of Observations Read             330

Number of Observations Used             330

Number of Observations Not Used           0

                     Iteration History

Iteration    Evaluations    -2 Res Log Like       Criterion

        0              1      2803.69813119

        1              2      2195.62639421      2.00025118

        2              1      2195.38111712      0.03164699

        3              1      2195.36433982      0.00002699

        4              1      2195.28161483      0.00000791

        5              1      2194.53272068      0.00043802

        6              1      2189.03839838      0.01143093

        7              1      2185.78847138      0.00563425

        8              1      2180.07481810      0.00287047

        9              1      2177.28097137      0.00164687

       10              1      2175.59014859      0.00090897

       11              1      2174.75799594      0.00047055

       12              1      2174.29703578      0.00017822

       13              1      2174.14296576      0.00005186

       14              1      2174.09696817      0.00000481

       15              1      2174.09297909      0.00000008

       16              1      2174.09291342      0.00000000

                   Convergence criteria met.

Covariance Parameter Estimates

Cov Parm    Subject    Estimate

Var(1)      id           188.90

Var(2)      id           791.76

Var(3)      id           899.48

Var(4)      id           802.52

Var(5)      id           816.26

Var(6)      id           812.93

Var(7)      id           884.26

Var(8)      id           961.64

Var(9)      id          1276.82

Var(10)     id          1151.75

Var(11)     id          1156.44

Rho(1)      id           0.8691

quadratic growth curve analysis, covariance structure=first-order antedependence

Cov Parm    Subject    Estimate

Rho(2)      id           0.9826

Rho(3)      id           0.9833

Rho(4)      id           0.9823

Rho(5)      id           0.9806

Rho(6)      id           0.9764

Rho(7)      id           0.9769

Rho(8)      id           0.9886

Rho(9)      id           0.9818

Rho(10)     id           0.9935

           Fit Statistics

-2 Res Log Likelihood          2174.1

AIC (smaller is better)        2216.1

AICC (smaller is better)       2219.1

BIC (smaller is better)        2245.5

  Null Model Likelihood Ratio Test

    DF    Chi-Square      Pr > ChiSq

    20        629.61          <.0001

         Type 3 Tests of Fixed Effects

                Num     Den

Effect           DF      DF    F Value    Pr > F

weekc             1     298     819.75    <.0001

weekc*weekc       1     298     211.22    <.0001

===============================================================================================================

quadratic growth curve analysis, covariance structure=unstructured

The Mixed Procedure

                  Model Information

Data Set                     WORK.CATTLE

Dependent Variable           wt

Covariance Structure         Unstructured

Subject Effect               id

Estimation Method            REML

Residual Variance Method     None

Fixed Effects SE Method      Model-Based

Degrees of Freedom Method    Between-Within

             Class Level Information

Class    Levels    Values

id           30    1 2 3 4 5 6 7 8 9 10 11 12 13

                   14 15 16 17 18 19 20 21 22 23

                   24 25 26 27 28 29 30

week         11    1 2 3 4 5 6 7 8 9 10 11

quadratic growth curve analysis, covariance structure=unstructured

           Dimensions

Covariance Parameters            66

Columns in X                      3

Columns in Z                      0

Subjects                         30

Max Obs Per Subject              11

          Number of Observations

Number of Observations Read             330

Number of Observations Used             330

Number of Observations Not Used           0

                     Iteration History

Iteration    Evaluations    -2 Res Log Like       Criterion

        0              1      2803.69813119

        1              4      2117.90637742      0.00106619

        2              1      2117.06736019      0.00062099

        3              1      2116.48076983      0.00023989

        4              1      2116.26302898      0.00007040

        5              1      2116.19990841      0.00000931

        6              1      2116.19223326      0.00000023

        7              1      2116.19205391      0.00000000

                   Convergence criteria met.

Covariance Parameter Estimates

Cov Parm      Subject    Estimate

UN(1,1)       id           111.69

UN(2,1)       id           139.62

UN(2,2)       id           337.67

UN(3,1)       id           128.70

UN(3,2)       id           294.11

UN(3,3)       id           286.22

UN(4,1)       id           105.01

UN(4,2)       id           211.98

UN(4,3)       id           217.98

UN(4,4)       id           210.61

UN(5,1)       id           104.68

UN(5,2)       id           173.06

UN(5,3)       id           190.14

UN(5,4)       id           205.64

UN(5,5)       id           243.17

UN(6,1)       id          96.3048

UN(6,2)       id           130.14

UN(6,3)       id           162.45

UN(6,4)       id           199.24

UN(6,5)       id           243.94

UN(6,6)       id           285.20

UN(7,1)       id          88.2712

UN(7,2)       id           106.10

UN(7,3)       id           143.35

UN(7,4)       id           184.61

UN(7,5)       id           234.35

UN(7,6)       id           277.30

UN(7,7)       id           310.11

UN(8,1)       id          94.5844

UN(8,2)       id           123.61

quadratic growth curve analysis, covariance structure=unstructured

Cov Parm      Subject    Estimate

UN(8,3)       id           158.89

UN(8,4)       id           198.62

UN(8,5)       id           253.20

UN(8,6)       id           295.36

UN(8,7)       id           305.09

UN(8,8)       id           343.55

UN(9,1)       id           111.52

UN(9,2)       id           183.74

UN(9,3)       id           210.05

UN(9,4)       id           220.17

UN(9,5)       id           260.47

UN(9,6)       id           294.04

UN(9,7)       id           315.27

UN(9,8)       id           345.42

UN(9,9)       id           394.44

UN(10,1)      id           104.72

UN(10,2)      id           153.15

UN(10,3)      id           190.84

UN(10,4)      id           214.28

UN(10,5)      id           268.06

UN(10,6)      id           314.29

UN(10,7)      id           334.30

UN(10,8)      id           375.97

UN(10,9)      id           409.17

UN(10,10)     id           466.70

UN(11,1)      id           105.49

UN(11,2)      id           156.30

UN(11,3)      id           193.04

UN(11,4)      id           208.66

UN(11,5)      id           254.09

UN(11,6)      id           291.98

UN(11,7)      id           315.89

UN(11,8)      id           356.26

UN(11,9)      id           399.13

UN(11,10)     id           447.16

UN(11,11)     id           443.74

           Fit Statistics

-2 Res Log Likelihood          2116.2

AIC (smaller is better)        2248.2

AICC (smaller is better)       2282.2

BIC (smaller is better)        2340.7

  Null Model Likelihood Ratio Test

    DF    Chi-Square      Pr > ChiSq

    65        687.51          <.0001

         Type 3 Tests of Fixed Effects

                Num     Den

Effect           DF      DF    F Value    Pr > F

weekc             1      29     451.89    <.0001

weekc*weekc       1      29      91.90    <.0001
