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� ��� = === - - -- @ @@@ � ��� - - -- ` `̀` a a aa + +++ ? ??? � ��� � ��� � ��� ^ ^̂^ @ @@@ < <<< + +++ ? ??? � ��� = === + +++ > >>> - - -- � ��� � ��� ^ ^̂^ a a aa � ��� � ���
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regress("y=z1+z2")
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regress("y=z1+z2+z3+z4")
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���&��������	�� �������������� ����
��� �������������&9!��������0�	����
����� 1��9
	������ �	�0�������	���� ���	�����
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(����
�
����	���������0���0�	�������
���	�8� �������	���%"&���	�������;
%f12�
�
���32�8�2���
E�2�
�
4����"�33"�3

'�	��	��� �	������ ��	�����7���
�8���%"�	������0�����7���������	�"8� ���0��������� ���
2�
�
4����"�3���2�42�����3%3�����

E
P19����1#�P19����1���
��%%	� �E��%%	� �E
1 4.171 4.172 1 3.936 3.936
2 3.316 3.316 2 3.087 3.087
3 2.922 2.920 3 2.696 2.695
4 2.690 2.685 4 2.463 2.462
5 2.534 2.527 5 2.305 2.305

10 2.165 2.140 10 1.927 1.925
15 2.015 1.967 15 1.768 1.764
20 1.932 1.856 20 1.676 1.670
25 1.878 1.773 25 1.616 1.607:�����	�8� ������������	��	��	��	�

���&� ����	��9
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:��� ����%������&�����&	���&���
�� ����h��	���

2'B3��&�

2'D39
w��R��0�anova()
��&

regress()
����7

�����&��������K����/��8K7��9
**** + +++ < <<< = === + +++ > >>> > >>> - - -- ? ??? @ @@@ . ... - - -- � ��� � ��� � ��� � ��� � ����	�&����	�;
:���'B;AD1AE1�9� ���D1�������t�� ���E1�������t���1�

8� ��������&����	� :�����9#���	���	��&� ���9

Cmd> y <- vector(10.98,11.13,12.51,8.4,9.27,8.73,6.36, \
  8.5,7.82,9.14,8.24,12.19,11.88,9.57,10.94, \
  9.58,10.09,8.11,6.83,8.88,7.68,8.47,8.86,10.36,11.08)

Cmd> x6 <- vector(20,20,23,20,21,22,11,23,21,20, \
  20,21,21,19,23,20,22,22,11,23,20,21,20,20,22)

Cmd> x8 <- vector(35.3,29.7,30.8,58.8,61.4,71.3,74.4, \
  76.7,70.7,57.5,46.4,28.9,28.1,39.1,46.8,48.5,59.3, \
  70,70,74.5,72.1,58.1,44.6,33.4,28.6)

Cmd> regress("y=1") # null hypothesis model y = beta_0
Model used is y=1
                Coef      StdErr           t
CONSTANT       9.424     0.32613      28.897

N: 25, MSE: 2.659, DF: 24, R^2: 0.00000
Regression F(0,24): undefined, Durbin-Watson: 1.1415
To see the ANOVA table type 'anova()'

Cmd> ss0 <- sum(RESIDUALS^2); ss0 # RSS(H_0)
(1)      63.816

Cmd> SS#it's also the last element in SS, computed by regress()
    CONSTANT      ERROR1
      2220.3      63.816

Cmd> ss0 <-  reverse(SS)[1]; ss0#this works with any size model
(1)      63.816
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Cmd> regress("y=x6+x8") # alternative hypothesis model
Model used is y=x6+x8
                Coef      StdErr           t
CONSTANT      9.1269      1.1028      8.2761
x6           0.20282    0.045768      4.4314
x8         -0.072393   0.0079994     -9.0498

N: 25, MSE: 0.43767, DF: 22, R^2: 0.84912
Regression F(2,22): 61.904, Durbin-Watson: 2.1955
To see the ANOVA table type 'anova()'S���;regress() �anova() �manova()

��&
����	�����	��&����	���i�&�����	 �&��
���������  ��&��	����0�	������

��&
�%9

Cmd> SS # SS for an ANOVA
    CONSTANT          x6          x8      ERROR1
      2220.3      18.342      35.845      9.6287

Cmd> DF # degrees of freedom for an ANOVA
    CONSTANT          x6          x8      ERROR1
           1           1           1          22

Cmd> ss1 <- sum(RESIDUALS^2); ss1 # RSS(H_1)
(1)      9.6287

Cmd> ss1 <- reverse(SS)[1]; ss1 # alternate 
(1)      9.6287

Cmd> n <- 25; fh <- 2; fe <- reverse(DF)[1]

Cmd> fe
(1)          22
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Cmd> ssh <- ss0 - ss1; ssh # hypothesis sum of squares
(1)      54.187

Cmd> sse <- ss1 # error sum of squares

Cmd> fstat <- (ssh/fh)/(sse/fe); fstat # F-statistic
(1)      61.904:���%"���������������� ������

Regression F(2,22)
�	����&��

regress() ;
Regression F(2,22): 61.904���

cumF()
�����&�)"0����

Cmd> cumF(fstat,fh,fe,upper:T)# P-value (very small)
(1)  9.2265e-10 Very strong evidence against H_0

S�7���������&�	&��������������;
:���'B;AD1AE�������'B;AD"AE1�9��"��	� ��	�i�7���0�	������fCD�fCE
7���������������fAD1AD4AE�

fAE1AD"AE
��'B���� ��
fAE1�9

Cmd> z1 <- (x6 + x8)/2

Cmd> z2 <- (x6 - x8)/2

Cmd> regress("y=z1") # restricted (Null) model
Model used is y=z1
                Coef      StdErr           t
CONSTANT      14.825     0.96266        15.4
z1           -0.1483    0.025775     -5.7537

N: 25, MSE: 1.1374, DF: 23, R^2: 0.59005
Regression F(1,23): 33.105, Durbin-Watson: 2.7833
To see the ANOVA table type 'anova()'

Cmd> ss0 <- reverse(SS)[1]; ss0 # or sum(RESIDUALS^2): RSS(H_0)
(1)      26.161
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S�7���������� �&��9
Cmd> regress("y=z1 + z2",pval:T) # full model
Model used is y=z1 + z2
                Coef      StdErr           t     P-Value
CONSTANT      9.1269      1.1028      8.2761  3.3456e-08
z1           0.13042    0.048086      2.7123    0.012723
z2           0.27521    0.044778      6.1461   3.471e-06

N: 25, MSE: 0.43767, DF: 22, R^2: 0.84912
Regression F(2,22): 61.904, P-value: < 1e-08, Durbin-Watson:
2.1955
To see the ANOVA table type 'anova()'

Cmd> ss1 <- revese(SS)[1]; ss1# = RSS(H_1) = sum(RESIDUALS^2)
(1)      9.6287 Note ss1 is same as for regress("y=x1+x2")

Cmd> ssh <- ss0 - ss1; sse <- ss1 # hypothesis SS

Cmd> fh <- 1; fe <- reverse(DF)[1]; fe
(1)          22

Cmd> fstat <- (ssh/fh)/(sse/fe); fstat # F-statistic
(1)      37.774

Cmd> cumF(fstat,fh,fe,upper:T) # compute P-value
(1)   3.471e-06 Strong evidence against H_0S������)"0����������� ������)"0������	i������	��	������������9:���������������%"������������������E;
Cmd> 6.1461^2
(1)      37.775
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 ? ??? � ��� + +++ a a aa > >>>
��������	�ZV�nYVn[X�����	 �&���� ����0�	���������	 �&�����0������	 
� ���12�	�&���������	�345���	�&���������	�6
7��	�����	�&���������	�&����&�
�����	��������	 �	���	� ���	�9:�����	�&�������2	��&� 3��	����� ���9� �����&���������	���	�"&� ��������0����	�9R�����	�����	�	���	����	 ������[V�nYVn[X�����	 �&���2���
	�������0�	������3;
• ��[V�nYVn[X� ��� 	 			 � ��� � ��� 	 			 � ��� � ��� � � �� � ��� � ���
• ��[V�nYVn[X� ��� � ��� � ��� � � �� � ��� � ��� � � �� � ��� � ��� � ��� � ��� � ��� � ��� � � �� � ��� � ��� � ��� 	 			2wRS�TR3
• ��[V�nYVn[X� ��� � ��� � ��� � � �� � ��� � ��� � � �� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � ��� � � �� � ��� � ��� � ��� 	 			2wRSR��TR39!������	������	������������ �&���&���0����	� ���9
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