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Monthly milk production: pounds per cow. Jan 62 — Dec 75

Month production Month production Month production Month production Month production
Jan-62 589 Nov-64 594 Sep-67 681 Jul-70 819 May-73 957
Feb-62 561 Dec-64 634 Oct-67 687 Aug-70 783 Jun-73 924
Mar-62 640 Jan-65 658 Nov-67 660 Sep-70 740 Jul-73 881
Apr-62 656 Feb-65 622 Dec-67 698 Oct-70 747 Aug-73 837
May-62 727 Mar-65 709 Jan-68 717 Nov-70 711 Sep-73 784
Jun-62 697 Apr-65 722 Feb-68 696 Dec-70 751 Oct-73 791
Jul-62 640 May-65 782 Mar-68 775 Jan-71 804 Nov-73 760
Aug-62 599 Jun-65 756 Apr-68 796 Feb-71 756 Dec-73 802
Sep-62 568 Jul-65 702 May-68 858 Mar-71 860 Jan-74 828
Oct-62 577 Aug-65 653 Jun-68 826 Apr-71 878 Feb-74 778
Nov-62 553 Sep-65 615 Jul-68 783 May-71 942 Mar-74 889
Dec-62 582 Oct-65 621 Aug-68 740 Jun-71 913 Apr-74 902
Jan-63 600 Nov-65 602 Sep-68 701 Jul-71 869 May-74 969
Feb-63 566 Dec-65 635 Oct-68 706 Aug-71 834 Jun-74 947
Mar-63 653 Jan-66 677 Nov-68 677 Sep-71 790 Jul-74 908
Apr-63 673 Feb-66 635 Dec-68 711 Oct-71 800 Aug-74 867
May-63 742 Mar-66 736 Jan-69 734 Nov-71 763 Sep-74 815
Jun-63 716 Apr-66 755 Feb-69 690 Dec-71 800 Oct-74 812
Jul-63 660 May-66 811 Mar-69 785 Jan-72 826 Nov-74 773
Aug-63 617 Jun-66 798 Apr-69 805 Feb-72 799 Dec-74 813
Sep-63 583 Jul-66 735 May-69 871 Mar-72 890 Jan-75 834
Oct-63 587 Aug-66 697 Jun-69 845 Apr-72 900 Feb-75 782
Nov-63 565 Sep-66 661 Jul-69 801 May-72 961 Mar-75 892
Dec-63 598 Oct-66 667 Aug-69 764 Jun-72 935 Apr-75 903
Jan-64 628 Nov-66 645 Sep-69 725 Jul-72 894 May-75 966
Feb-64 618 Dec-66 688 Oct-69 723 Aug-72 855 Jun-75 937
Mar-64 688 Jan-67 713 Nov-69 690 Sep-72 809 Jul-75 896
Apr-64 705 Feb-67 667 Dec-69 734 Oct-72 810 Aug-75 858
May-64 770 Mar-67 762 Jan-70 750 Nov-72 766 Sep-75 817
Jun-64 736 Apr-67 784 Feb-70 707 Dec-72 805 Oct-75 827
Jul-64 678 May-67 837 Mar-70 807 Jan-73 821 Nov-75 797
Aug-64 639 Jun-67 817 Apr-70 824 Feb-73 773 Dec-75 843
Sep-64 604 Jul-67 767 May-70 886 Mar-73 883

Oct-64 611 Aug-67 722 Jun-70 859 Apr-73 898
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Time Series Plot of Monthly milk production: pounds
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Autocorrelation Function for Monthly milk production: pounds
(with 5% significance limits for the autocorrelations)
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Partial Autocorrelation Function for Monthly milk production: pounds
(with 5% significance limits for the partial autocorrelations)
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ARIMA Model: Monthly milk production: pounds
Estimates at each iteration
Iteration SSE Parameters

0 10453.4 0.100 0.100 0.052
1 9242.8 0.166 0.250 -0.015
2 8420.7 0.214 0.400 -0.061
3 7918.1 0.248 0.550 -0.090
4 7793.9 0.261 0.662 -0.108
5 7793.0 0.254 0.657 -0.119
6 7793.0 0.254 0.657 -0.119
7 7793.0 0.254 0.657 -0.119

Relative change in each estimate less than 0.0010
Final Estimates of Parameters

Type Coef SE Coef T P
MA 1 0.2544 0.0815 3.12 0.002
SMA 12 0.6566 0.0703 9.33 0.000

Constant -0.1187 0.1714 -0.69 0.490
Differencing: 1 regular, 1 seasonal of order 12

Number of observations:

Original series 158,

after differencing 145

Residuals: SS = 7619.92 (backforecasts excluded)
MS = 53.66 DF = 142

Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag 12 24 36 48

Chi-Square 8.3 16.5 19.9 31.2

DF 9 21 33 45

P-Value 0.502 0.742 0.964 0.941

Residual Plots for Monthly milk production: pounds
Normal Probability Plot Versus Fits
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ACF of Residuals for Monthly milk production: pounds
(with 5% significance limits for the autocorrelations)
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PACF of Residuals for Monthly milk production: pounds
(with 5% significance limits for the partial autocorrelations)
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Time Series Plot for Monthly milk production: pounds
(with forecasts and their 95% confidence limits)
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ARIMA Model: Monthly milk production: pounds

Estimates at each iteration

Iteration SSE Parameters
0 10966.3 0.100 0.100 0.223
1 9748.6 0.151 0.250 0.133
2 8881.0 0.188 0.400 0.066
3 8312.8 0.214 0.550 0.013
4 8134.4 0.230 0.679 -0.025
5 8133.9 0.227 0.674 -0.028
6 8133.8 0.227 0.674 -0.027
7 8133.8 0.227 0.673 -0.027
8 8133.8 0.227 0.673 -0.027

Relative change in each estimate less than 0.0010

Final Estimates of Parameters

Type Coef SE Coef T P
MA 1 0.2275 0.0796 2.86 0.005
SMA 12 0.6734 0.0641 10.51 0.000
Constant -0.0273 0.1617 -0.17 0.866

Differencing: 1 regular, 1 seasonal of order 12

Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag 12 24 36 48
Chi-Square 9.8 16.2 19.5 31.9
DF 9 21 33 45
P-Value 0.367 0.758 0.970 0.930

Forecasts from period 159

95% Limits

Period Forecast Lower Upper Actual
160 905.565 891.381 919.748 903.000
161 968.499 950.576 986.422 966.000
162 941.866 920.859 962.873 937.000
163 899.660 875.967 923.353 896.000
164 859.152 833.049 885.256 858.000
165 811.043 782.733 839.353 817.000
166 813.583 783.226 843.940 827.000
167 777.509 745.235 809.782 797.000
168 817.257 783.174 851.340 843.000
169 841.298 805.497 877.098

Number of observations: Original series 168, after differencing 155
Residuals: SS = 7956.41 (backforecasts excluded)
MS = 52.34 DF = 152
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1- If-then
2- Rule Base

3- Knowledge Base

4- Factual Knowledge

5- Heuristic Knowledge

6- Akaike Information Criteria

7- Schwarz Information Criteria

8- Akaike Information Criteria-corrected
9- Mean Absolute Deviation

10- Mean Percent Error

11- Mean Absolute Percent Error
12- Auto Correlated Function

13- Partial Auto Correlated Function
14- Cut off
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15- Moving Average

16- Auto Regressive

17- Extended Sample ACF

18- Generalized Sample PACF

19- Inverse ACF

20- Canonical Correlations

21- Auto Regressive Moving Average

22- Auto Regressive Integrated Moving Average
23- Ordinary Least Squares

24- Weighted Least Squares




