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h�4��������!���3G������!
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� 3"!���!h	��%!D�Gvg�-�	������h��	{8j����!h���;})!���¡��-�>��!U8j�{/���6G!���!q��	`�,!{p�4� T TTTr¢ ¢¢¢ ¢ ¢¢¢ � ��� e eee T TTTr¢ ¢¢¢+££££ c ccc � ���¤ZZZZ [ [[[ � ��� \ \\\¡¥ ¥¥¥V VVV T TTT � ��� \ \\\ c ccc _ ___ 	�6)pz��6G!���!q��	`�E!�p��4�D��3"! W WWW c ccc d ddd Z ZZZ e eee c ccc � ���T TTT [ [[[�\\\\�¦ ¦¦¦ _ ___ \ \\\ � ��� \ \\\ ¢ ¢¢¢ T TTT�_ ___ ¢ ¢¢¢ Z ZZZ � ��� Z ZZZ [ [[[ � ��� F
§ §§§ ¢ ¢¢¢ ¢ ¢¢¢ � ��� e eee T TTT~¢ ¢¢¢+££££ c ccc � ����ZZZZ [ [[[ � ��� \ \\\ V VVV T TTT � ��� \ \\\ c ccc _ ___¨���$u����	�6©�4�s!.�`�~�E8�	`�E!h	���	���	{8R!I�,!.��ª���$���3	��x«¬R>y«0®mv����k3u	�����6.�"�tpr!.6��B!¯��6`�E!��<��	��+�0���3"!h$���$�	��:������8
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� 3�	`������
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G�.$�3�	��"!Â���Ã©����6����tpr!.6��B!���3�	`���k3G!QpI�K�.>
��	�6"��!-G!I�NvR!�!.6 °ª�	�6Ap�ª»���u6G�»8R�.�%!���3�	�6�LRF
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�( ��!.�G!������U�
��	�6)p��K�<���^7�	`�~�·��6h��!.�"!q�CE¨�	�6)p��#J

� ��!�	��N8R!.6��	�`� & 1 � ( � =
�����k�¡�{7N!.6 & & 1 � ( (9;�����^7�	������.6 � ¨ � � ¨ �

Cmd> readdata("",treat,percentgood)
Read from file "TP1:Stat5303:Data:Ch06:pr6-1.dat"
Column 1 saved as REAL vector treat 
Column 2 saved as REAL vector percentgood 

Cmd> treat <- factor(treat)

Cmd> y <- sqrt(1 - percentgood/100)

Cmd> vboxplot(split(y,treat),xlab:"Treatment number",\
ylab:"Response"title:"sqrt(1-p) split by treatment")
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Spread is pretty constant
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Cmd> tabs(y,treat,count:T) # sample sizes
(1)           4           4           4           4           4
(6)           4

Cmd> anova("y=treat",fstat:T)
Model used is y=treat
              DF          SS          MS           F     P-value
CONSTANT       1      6.1003      6.1003  3401.99685           0
treat          5     0.68745     0.13749    76.67585  1.7012e-11
ERROR1        18    0.032277   0.0017931�?��
��������7�C,6.>�&�JX� = ¼A� ��&���F
Cmd> w_N <- vector(-1,-1,0,0,1,1) # contrast weights

Cmd> result <- contrast(treat, w_N); result
component: estimate
(1)     0.75576
component: ss
(1)     0.57117
component: se
(1)    0.042346

Cmd> n <- 4; g <- 6

Cmd> t_025 <- invstu(1 - .05/2, g*(n-1)); t_025 #df=(4-1)*6=18
(1)      2.1009

Cmd> error_margin <- t_025*result$se; error_margin
(1)    0.088965 Margin of error for this C.I.Pj3�	`����	{8j����!h���;})!»vg��$��tpx
N��$u6"!�!�p�������L �F·��1��¯vy���k3©��3����sL��.Çg���0F·���|&{@BÂ��&`F

f¯�B��6`���<	������ � �zÅ��kÉ�vËÊ ® Á�6��,¼�Å¤Æ L�Æ �.Ç
Cmd> ssw <- sum(w_N^2); ssw

Cmd> mse <- SS[3]/DF[3]; mse # same as in ANOVA table
      ERROR1
   0.0017931

Cmd> sqrt(mse*ssw/n) # standard error of contrast
(1)    0.042346 Same as computed by contrast()
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Cmd> M <- .025 # target Margin of error = W/2

Cmd> t_025 <- 2 # starting value for ctricial value

Cmd> n <- t_025^2*ssw*mse/M^2; n # first try
(1)      45.904

Cmd> n <- 46  # round 45.9 up to 46

Cmd> t_025 <- invstu(1 - .025,g*(n-1)) # new critical value

Cmd> n <- t_025^2*ssw*mse/M^2; n 3 second try
(1)      44.483

Cmd> n <- 45  # round 44.5 up to 45

Cmd> n <- t_025^2*ssw*mse/M^2; n # 3rd try
(1)      44.483 Still rounds up to 45; stop¨���$���	�6spr���k3G!�"!�	�����3�8g���%!	�$`�4�+8j	����,>��	��4��
{F � 3���������pN!h	������4��!.�©��3G!��,�"!���	�6`�8R!I��3N��p��|�U���G��������6�7x	�6y!�Ì�$�	`������6�F 9t���u	�6

��!�pB$"��	`�,!{p���������	��|	�6Ap�!.���¡���s8R!I��3N��p�F
Cmd> N <- vector(10,20) # two different trial values

Cmd> ME <- invstu(1-.025,g*(N-1))*sqrt(mse*ssw/N)#2 marg of err

Cmd> ME # margins of error for n = 10 and 20
(1)    0.053694    0.037515

Cmd> for(i,1,7){ # do 7 steps
b <- (ME[2] - ME[1])/(N[2]-N[1]) # secant slope
ME[1] <- ME[2]; N[1] <- N[2]
N[2] <- N[2] + (M - ME[2])/b # update N[2]
ME[2] <- invstu(1-.025,g*(N[2]-1))*sqrt(mse*ssw/N[2])
vector(N[2],ME[2]) # new n and Margin of Error

}
(1)      27.735    0.031758
(1)      36.817    0.027512
(1)      42.188    0.025682
(1)      44.189    0.025088
(1)      44.485    0.025003
(1)      44.497       0.025
(1)      44.497       0.025 n rounds up to 45

n Margin of error
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� 3��K�Q8R!I��3G�{py�B�.�"!.�<7N!.��%	��`�,!.���,�Ë
G��$$��ApB	��,! &AÁ�Å¹6���6��`�E!�	)p��U�Ë6`�
Cmd> invsqrt_n <- 1/sqrt(vector(10,20))# two trial 1/sqrt(n)

Cmd> N <- 1/invsqrt_n^2  # sample sizes

Cmd> ME <- invstu(1-.025,g*(N-1))*sqrt(mse*ssw/N)#error_margins

Cmd> for(i,1,5){ # do 5 steps
b <- (ME[2] - ME[1])/(invsqrt_n[2]-invsqrt_n[1]) #slope
ME[1] <- ME[2]; invsqrt_n[1] <- invsqrt_n[2]
invsqrt_n[2] <- invsqrt_n[2] + (M - ME[2])/b #update
N <- 1/invsqrt_n^2   # sample sizes
ME[2] <- invstu(1-.025,g*(N[2]-1))*sqrt(mse*ssw/N[2])
vector(N[2],ME[2]) # new n and Margin of Error

}
(1)      43.305    0.025345
(1)      44.486    0.025003
(1)      44.497       0.025
(1)      44.497       0.025
(1)      44.497       0.0259t���B�.6��"!��<7G!{pD��6y�.6���
������,!.���{/�	�6)p¹!.�"!�6���3"!�"�������l���,!.��v�	����?�����"!��rF

9KÎ�8w6G���l��$��%!3N�+v �i8j�G���N��	�6̀ ��	��4�O��3����	�����$���	"��
h���{F
9;6�8g��������	��"!.�{/���3G!��	���$"!̄ ���.��L?� Ç 
G�.$�$��G!
�����4$ApB
u	�6�!�pB$���	��,!{px7�$"!����u	�6)p��B�.$��tpx-G!
�U���Ë-�
u	�%	��+�,�.���U�M1©����8g���%!+F 9��Ë
N��$���$��̀ �
$��G!�}�²E³;®|
G�.${Î·��!h$���$�	��4��
u	��%!.6�Îº���%	����U����F
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� 3"!x��- �K!��#�����"! �����4�	���3���!.�"!h	����"!A�?�,�"��!{p�G��vR!.��H'������	����^7�6��,������	�6"��!��,!.�`��vy���k3¦ ¦¦¦ \ \\\����� Z ZZZ _ ___ � ��� £ £££ W WWW Z ZZZ � ��� Z ZZZ e eee e eee c ccc e eee W WWW e eee c ccc����� T TTT � ��� \ \\\ Y YYY \ \\\E� ��� £ £££ � ��� F
� 3�	`������/�7����G!.6�	spN!������%!{p��G�+vR!.��H'�"��6Apx6��$"��3©�k3�	��
•
	 [ [[[+\\\\�¦ ¦¦¦ _ ___ \ \\\ � ��� \ \\\ ¢ ¢¢¢ T TTT�_ ___ ¢ ¢¢¢ Z ZZZ � ��� Z ZZZ [ [[[ � ��� v�����3©���G!��q�4�"���[ [[[+\\\\�¦ ¦¦¦ _ ___ \ \\\ � ��� \ \\\ ¢ ¢¢¢ T TTT`_ ___ ¢ ¢¢¢ Z ZZZ Y YYYºZ ZZZ � ��� Z ZZZ Y YYY « C¡��
��G! 9�!����¡������¡��-�	�-����4����
�J:3�	����N�+vR!.��H

•
H`�+vR!.�������B��8���$��,!{p�����	�
R	����� Õ 	�� Ñ�� ���� ��Õ�� � Ó � Õ 	�� � �,�����:vR!.�%!D�k��$"!�F

H'��H`�+vR!.���H#C,�%! �Í!A�#�����������Ë�%	����"!�J
��H#C,6G����
��"! 949�!.���¡���"Jl�©&�>��

vj3"!���!�����H#C%��
��G! 949�!��<�¡�.��JÄF
•
�?�^7�3u�G��vo!���8o!�	�6����{8j	��4�O��
��"! 949�!��<�¡�����	��,!	�6)px������!h�"!.����	{F

•  Ð+Ø!� � Ò"� � �.Ó�Ò � Ð{Ó�Õ$#%� ����� Õ 	�� Ñ&� �'�� ��Õ�� � Ó � Õ 	�� � F»¨���$�8�	�
s7N!I�l	zp#�,�<��!��<�%!.6`���	���$"!¯���.�XpI�,����!.�%!.6��l	����E!��<6�	������"!���F
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� 3"!h�G��vo!����U�Ë	)(��������,!.���¤pN!��"!�6)pB����6
•
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•
3G��v ��	���	{vj	�
)��+����u	{vj	�
h���¡�+8 ��3"!����

, !.6"!��<	��4��
©�k3G!QpI�K����	�6��B!���3�	`�y8j	`�<�,!.��������%!���	`�~���G!��4���k3G!��	���$"!x�U� * F � 3�����8R!.	�6��£ £££ c ccc � ��� _ ___ Z ZZZ Z ZZZ a aaa T TTT � ��� T TTT Y YYY�� ��� Z ZZZ � ��� c ccc � ���.---- � ���,c ccc e eee0//// ® 	�6Ap»��������3G!pI�K����	�6��B!+F
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��6u�"!.�G!.��	��:������8j$���	���F � 3"!��"!	��%!	��Ev�	�
��
pN!��"��6"!{p�	��

« Ê �21 Ê >21!3./
vj3"!���!143D�zÉËÊÞ6)Ê510ÊÞÁ{Éj6)Ê
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•
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® C�}�!#�k	BJ
Pj3"!�6���3"!h6 Ê Î��u	��%!	��4�#!�Ì�$�	��O�4��6�/
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Cmd> g <- 6; n <- 4; df_error <- g*(n-1); df_error
(1)          18

Cmd> alpha <- .01

Cmd> F_alpha <- invF(1 - alpha, g-1, g*(n-1)); F_alpha
(1)      4.2479 Rejection cut-point for F-test

Cmd> zeta1 <- .5 n=1 non-centrality parameter

cumF()
vy���k3s(�	���7�${8R!.6��k���B�+8j��$��E!.��6G��6.>��!�6�����	��9(̀ �

Cmd> 1 - cumF(F_alpha,g-1,g*(n-1),n*zeta1)
(1)    0.034159

power()
����	s��3G���G�g��$��¹�����¤2����0F

Cmd> power(zeta1,g,alpha,n)
(1)    0.0341599;6©�k3G!�!.Ì�$�	���6)Ê)��	��"!�/�6N��6.>¡��!.6̀ �k��	�� (
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