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ωi Σ Estimated  ωi Estimated  Σ β AIC BIC AICc 
VC None 



































98.27

98.27

98.27

98.27

98.27

98.27

98.27

98.27

98.27

 

 





















−
−
−

90.0

78.0

30.3

36.22

 

3334.9 3339.2 334.9 

 Intercept 
only 



































06.20

06.20

06.20

06.20

06.20

06.20

06.20

06.20

06.20

 

8.13 





















−
−
−

90.0

78.0

30.3

36.22

 

3247.6 3251.8 3247.7 

 VC 



































39.19

39.19

39.19

39.19

39.19

39.19

39.19

39.19

39.19

 










07.0

76.7  





















−
−
−

90.0

78.0

30.3

36.22

 

3247.4 3253.7 3247.5 

Appendix B1.1:  Parameter estimates for simplistic linear models under the various covariance structures for the ecological data 
set. 
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ωi Σ Estimated  ωi Estimated  Σ β AIC BIC AICc 
VC CS 



































00.22

00.22

00.22

00.22

00.22

00.22

00.22

00.22

00.22

 










19.0

19.019.0  

* 




















−
−
−

90.0

78.0

30.3

36.22

 

3280.8 3285.0 3280.9 

 CSH 



































55.18

55.18

55.18

55.18

55.18

55.18

55.18

55.18

55.18

 








 −
21.0

98.083.12

 




















−
−
−

90.0

78.0

30.3

36.22

 

3243.8 3252.1 3243.8 

 ARH(1) 



































55.18

55.18

55.18

55.18

55.18

55.18

55.18

55.18

55.18

 








 −
21.0

98.083.12

 




















−
−
−

90.0

78.0

30.3

36.22

 

3243.8 3252.1 3243.8 

 

Appendix B1.1 (cont):   Parameter estimates for simplistic linear models under the various covariance structures for the 
ecological data set. 
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ωi Σ Estimated  ωi Estimated  Σ β AIC BIC AICc 
VC UN 



































55.18

55.18

55.18

55.18

55.18

55.18

55.18

55.18

55.18

 








 −
21.0

98.083.12

 




















−
−
−

90.0

78.0

30.3

36.22

 

3243.8 3252.1 3243.8 

CS None 



































19.28

13.819.28

13.813.819.28

13.813.813.819.28

13.813.813.813.819.28

13.813.813.813.813.819.28

13.813.813.813.813.813.819.28

13.813.813.813.813.813.813.819.28

13.813.813.813.813.813.813.813.819.28

 

 





















−
−
−

90.0

78.0

30.3

36.22

 

3247.6 3251.8 3247.7 

 CSH 



































−
−−
−−−
−−−−
−−−−−
−−−−−−
−−−−−−−
−−−−−−−−

52.16

03.252.16

03.203.252.16

03.203.203.252.16

03.203.203.203.252.16

03.203.203.203.203.252.16

03.203.203.203.203.203.252.16

03.203.203.203.203.203.203.252.16

03.203.203.203.203.203.203.203.252.16

 








 −
21.0

98.086.14

** 





















−
−
−

90.0

78.0

30.3

36.22

 

3245.8 3256.2 3245.9 

Appendix B1.1 (cont):   Parameter estimates for simplistic linear models under the various covariance structures for the 
ecological data set. 
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ωi Σ Estimated  ωi Estimated  Σ β AIC BIC AICc 
CS TOEP 



































17.31

62.1217.31

62.1262.1217.31

62.1262.1262.1217.31

62.1262.1262.1262.1217.31

62.1262.1262.1262.1262.1217.31

62.1262.1262.1262.1262.1262.1217.31

62.1262.1262.1262.1262.1262.1262.1217.31

62.1262.1262.1262.1262.1262.1262.1262.1217.31

 








 −
21.0

98.021.0

* 




















−
−
−

90.0

78.0

30.3

36.22

 

3243.8 3252.1 3243.8 

CSH None 



































32.44

81.2228.28

09.1845.1480.17

06.1842.1444.1173.17

55.2381.1892.1489.1415.30

19.2013.1680.1277.1265.1617.22

83.2303.1910.1507.1565.1985.1686.30

75.5213.4243.3336.3351.4330.3701.4428.151

29.4777.3797.2991.2900.3944.3346.3636.8758.121

 

 





















−
−
−

54.0

31.0

65.6

14.17

 

3124.2 3145.2 3124.7 

 CSH 



































17.29

26.1048.14

98.692.470.6

11.701.541.396.6

81.1132.866.577.520.19

87.1066.721.531.582.826.16

07.1250.878.590.579.901.905.20

74.2996.2025.1453.1413.2421.2266.2475.121

63.2676.1876.1201.1360.2188.1907.2240.5458.97

 










08.0

06.048.6  





















−
−
−

50.0

28.0

32.6

87.17

 

3092.7 3120.0 3093.4 

Appendix B1.1 (cont):    Parameter estimates for simplistic linear models under the various covariance structures for the 
ecological data set. 
 



 341 

 
 

ωi Σ Estimated  ωi Estimated  Σ β AIC BIC AICc 
CSH ARH(1) 



































17.29

26.1048.14

98.692.470.6

11.701.541.396.6

81.1132.866.577.520.19

87.1066.721.531.582.826.16

07.1250.878.590.579.901.905.20

74.2996.2025.1453.1413.2421.2266.2475.121

63.2676.1876.1201.1360.2188.1907.2240.5458.97

 










08.0

06.048.6  





















−
−
−

50.0

28.0

32.6

87.17

 

3092.7 3120.0 3093.4 

 UN 



































16.29

25.1048.14

97.691.469.6

12.701.541.396.6

80.1132.865.577.519.19

87.1065.720.531.582.826.16

06.1250.878.589.578.901.904.20

72.2994.2024.1452.1411.2419.2264.2472.121

61.2675.1875.1200.1359.2187.1906.2236.5458.97

 










08.0

06.048.6  





















−
−
−

50.0

28.0

32.6

87.17

 

3092.7 3120.0 3093.4 

AR(1) None 



































88.28

79.1588.28

63.879.1588.28

72.463.879.1588.28

58.272.463.879.1588.28

41.158.272.463.879.1588.28

77.041.158.272.463.879.1588.28

42.077.041.158.272.463.879.1588.28

23.042.077.041.158.272.463.879.1588.28

 

 





















−
−
−

97.0

68.0

94.2

47.22

 

3180.4 3184.6 3180.4 

 

Appendix B1.1 (cont):   Parameter estimates for simplistic linear models under the various covariance structures for the 
ecological data set. 
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ωi Σ Estimated  ωi Estimated  Σ β AIC BIC AICc 
AR(1) Intercept 

only 



































05..24

96.1005..24

00.596.1005..24

28.200.596.1005..24

04.128.200.596.1005..24

47.004.128.200.596.1005..24

22.047.004.128.200.596.1005..24

10.022.047.004.128.200.596.1005..24

04.010.022.047.004.128.200.596.1005..24

 

4.82 





















−
−
−

96.0

70.0

02.3

43.22

 

3177.4 3183.7 3177.4 

 VC 



































05..24

96.1005..24

00.596.1005..24

28.200.596.1005..24

04.128.200.596.1005..24

47.004.128.200.596.1005..24

22.047.004.128.200.596.1005..24

10.022.047.004.128.200.596.1005..24

04.010.022.047.004.128.200.596.1005..24

 










0

83.4 * 





















−
−
−

96.0

70.0

02.3

42.22

 

3177.4 3183.7 3177.4 

 CSH No convergence      
 ARH(1) No convergence      
 UN 



































06.24

98.1006.24

01.598.1006.24

29.201.598.1006.24

04.129.201.598.1006.24

48.004.129.201.598.1006.24

22.048.004.129.201.598.1006.24

10.022.048.004.129.201.598.1006.24

05.010.022.048.004.129.201.598.1006.24

 








 −
0

22.057.6

* 




















−
−
−

96.0

70.0

02.3

42.22

 

3179.1 3187.5 3179.2 

Appendix B1.1 (cont):    Parameter estimates for simplistic linear models under the various covariance structures for the 
ecological data set. 
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ωi Σ Estimated  ωi Estimated  Σ β AIC BIC AICc 
ARH(1) None 



































80.34

62.1549.19

98.670.880.10

42.451.584.604.12

76.369.482.524.1018.24

08.260.223.368.541.1367.20

83.128.283.297.475.1111.1807.44

43.179.121.290.321.919.1453.3414.75

61.076.095.066.193.306.675.1409.3207.38

 

 





















−
−
−

80.0

60.0

20.4

15.21

 

3097.6 3118.6 3098.0 

 VC 



































39.21

07.530.11

04.133.252.4

37.082.059.130.5

20.045.086.087.268.14

06.013.026.086.041.449.12

02.005.010.033.070.181.445.17

02.003.007.022.013.121.364.1118.73

00.001.002.006.030.084.005.319.1942.47

 










0

96.7 * 





















−
−
−

65.0

43.0

94.4

02.20

 

3083.6 3106.6 3084.1 

 CSH 



































52.21

07.517.11

05.130.245.4

37.082.059.130.5

20.045.087.090.287.14

06.013.026.087.044.443.12

02.005.010.035.077.196.450.18

02.003.007.022.014.119.389.1155.71

00.001.002.006.030.083.011.371.1878.45

 










01.0

25.005.5  





















−
−
−

66.0

45.0

89.4

11.20

 

3084.5 3109.6 3085.1 

 

Appendix B1.1 (cont):    Parameter estimates for simplistic linear models under the various covariance structures for the 
ecological data set. 
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ωi Σ Estimated  ωi Estimated  Σ β AIC BIC AICc 
ARH(1) ARH(1) 



































52.21

07.517.11

05.130.245.4

37.082.059.130.5

20.045.087.090.287.14

06.013.026.087.044.443.12

02.005.010.035.077.196.450.18

02.003.007.022.014.119.389.1155.71

00.001.002.006.030.083.011.371.1878.45

 










01.0

25.005.5  





















−
−
−

66.0

45.0

89.4

11.20

 

3084.5 3109.6 3085.1 

 UN 



































72.21

40.542.11

17.147.253.4

44.093.070.142.5

25.053.098.013.339.15

08.017.031.098.081.476.12

03.007.013.042.007.251.519.20

02.005.008.027.033.153.395.1260.70

01.001.002.007.036.096.054.328.1974.44

 










0

66.045.1 * 





















−
−
−

67.0

46.0

82.4

18.20

 

3083.4 3105.5 3083.4 

TOEP None 



































68.28

67.1568.28

49.1067.1568.28

24.749.1067.1568.28

52.424.749.1067.1568.28

49.252.424.749.1067.1568.28

73.349.252.424.749.1067.1568.28

87.873.349.252.424.749.1067.1568.28

50.687.873.349.252.424.749.1067.1568.28

 

 





















−
−
−

01.1

81.0

93.2

72.22

 

3173.1 3192.0 3173.5 

 

Appendix B1.1 (cont):   Parameter estimates for simplistic linear models under the various covariance structures for the 
ecological data set. 
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ωi Σ Estimated  ωi Estimated  Σ β AIC BIC AICc 
TOEP CS 



































32.33

75.2032.33

84.1675.2032.33

44.1584.1675.2032.33

04.1544.1584.1675.2032.33

29.1604.1544.1584.1675.2032.33

09.2129.1604.1544.1584.1675.2032.33

04.3109.2129.1604.1544.1584.1675.2032.33

01.3304.3109.2129.1604.1544.1584.1675.2032.33

 








 −
76.0

82.276.0

* 




















−
−
−

84.0

15.1

28.3

58.23

 

3173.4 3196.4 3173.9 

 TOEP 



































32.33

75.2032.33

84.1675.2032.33

44.1584.1675.2032.33

04.1544.1584.1675.2032.33

29.1604.1544.1584.1675.2032.33

08.2129.1604.1544.1584.1675.2032.33

04.3108.2129.1604.1544.1584.1675.2032.33

01.3304.3108.2129.1604.1544.1584.1675.2032.33

 








 −
76.0

82.276.0

* 




















−
−
−

84.0

15.1

28.3

58.23

 

3173.4 3196.4 3173.9 

UN None 



































−−−−
−−−−−

86.24

45.945.19

04.875.1106.14

61.1158.1111.1199.14

13.1034.1073.1156.1228.24

48.565.601.912.887.1021.17

23.1252.920.1295.1295.1676.1179.25

37.1607.156.399.444.538.529.017.83

98.1317.183.280.365.289.129.029.7060.63

 

 





















−
−
−

65.0

21.0

54.4

50.19

 

2929.0 3023.2 2937.4 

Appendix B1.1 (cont):   Parameter estimates for simplistic linear models under the various covariance structures for the 
ecological data set. 
 

*   Covariance matrix not positive definite 
** Final Hessian of model not positive definite 
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ωi Σ Estimated  ωi Estimated  Σ β AIC BIC AICc 
UN None 



































075.0

041.0082.0

040.0082.0042.0

035.0042.0050.0039.0

047.0045.0039.0056.0044.0

036.0045.0038.0044.0086.0039.0

027.0028.0029.0029.0039.0060..0035.0

023.0014.0012.0012.0005.0013.0021.0067.0

034.0032.0033.0039.0050.0035.00.0830.0210.065

 

 



































−
−

−

327.0

271.0

047.0

387.0

226.0

109.0

009.0

090.0

040.3

 

-167.9 -73.6 -159.3 

ARH(1) UN 



































044.0

019.0058.0

004.0014.0023.0

002.0005.0009.0027.0

001.0003.0005.0016.0065.0

000.0001.0002.0005.0021.0050.0

000.0000.0000.0003.0011.0025.0092.0

000.0000.0000.0000.0001.0003.0011.0010.0

000.0000.0000.0000.0000.0000.0001.0001.0001.0

 










−
−

002.0007.0

007.0063.0

 



































−
−

−

303.0

253.0

053.0

356.0

213.0

079.0

011.0

106.0

067.3

 

-125.3 -98.0 -124.6 

AR(1) UN 



































040.0

011.0040.0

003.0011.0040.0

001.0003.0011.0040.0

000.0001.0003.0011.0040.0

000.0000.0001.0003.0011.0040.0

000.0000.0000.0001.0003.0011.0040.0

000.0000.0000.0000.0001.0003.0011.0040.0

000.0000.0000.0000.0000.0001.0003.0011.0040.0

 










−
−

001.0001.0

001.0024.0

 



































−
−

−

281.0

231.0

050.0

335.0

243.0

120.0

010.0

096.0

027.3

 

-79.7 -69.2 -79.5 

Appendix B1.2:   Parameter estimates for quadratic models under the various covariance structures for the ecological data set. In 
the case of the quadratic mean models, only output for the models considered in detail are shown. 
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ωi Σ Estimated  ωi Estimated  Σ β AIC BIC AICc 
VC UN 



































0.033

0.033

0.033

0.033

0.033

0.033

0.033

0.033

0.033

 










−
−

001.0002.0

002.0034.0

 



































−
−

−

292.0

243.0

048.0

346.0

231.0

112.0

009.0

095.0

034.3

 

-62.6 -54.3 -62.6 

AR(1) Intercept only 



































046.0

017.0046.0

006.0017.0046.0

002.0006.0017.0046.0

001.0002.0006.0017.0046.0

000.0001.0002.0006.0017.0046.0

000.0000.0001.0002.0006.0017.0046.0

000.0000.0000.0001.0002.0006.0017.0046.0

000.0000.0000.0000.0001.0002.0006.0017.0046.0

 

0.0237 



































−
−

−

278.0

227.0

051.0

331.0

246.0

123.0

010.0

096.0

024.3

 

-79.3 -73.0 -79.3 

TOEP None 



































0.070

041.00.070

034.0041.00.070

031.0034.0041.00.070

023.0031.0034.0041.00.070

019.0023.0031.0034.0041.00.070

019.0019.0023.0031.0034.0041.00.070

017.0019.0019.0023.0031.0034.0041.00.070

023.0017.0019.0019.0023.0031.0034.0041.00.070

 

 



































−
−

−

269.0

237.0

051.0

331.0

251.0

122.0

009.0

092.0

015.3

 

-77.1 -58.3 -76.8 

Appendix B1.2 (cont):   Parameter estimates for quadratic models under the various covariance structures for the ecological data 
set. In the case of the quadratic mean models, only output for the models considered in detail are shown. 
 



 348 

 

 

ωi Σ Estimated  ωi Estimated  Σ β AIC BIC AICc 
VC None 



































0.069

0.069

0.069

0.069

0.069

0.069

0.069

0.069

0.069

 

 



































−
−

−

292.0

243.0

048.0

346.0

231.0

112.0

009.0

095.0

034.3

 

132.3 136.6 132.3 

Appendix B1.2 (cont):   Parameter estimates for quadratic models under the various covariance structures for the ecological data 
set. In the case of the quadratic mean models, only output for the models considered in detail are shown. 
 


