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 "#��$%&�#'()*+,�-$���./��0 12/1"#�324�$516786��9:;..<�0 full model >?8;"@ 
   1.  "�C2DE"F# 2 :GHH�5 
  1.1 linear model : y = b0 + b1X1 + b2X2 
  1.2  quadratic model : y = b0 + b1X1 +b2X2 + b11X1*X1 + b12X1*X2 + b22X2*X2 
   2.  "�C2DE"F# 3 :GHH�5 S?5678;-�"#�3?T�0;..-/1 
  2.1 linear model : y = b1X1 + b2X2 + b3X3 
  2.2 quadratic model : y = b1X1 +b2X2 + b3X3 + b12X1*X2 + b13X1*X3 + b23X2*X3 

 "#��$%&�#'()*+,�-$���./��0 12<�,����?�0�2, 
   1.  �#0;-�"#�3?T�0%*+4�6(8>?8<8�19T�5@#0�8�5 8 V 9 H�? ;�'�W#6(8678;-�"#�
3?T�0;.. 3x3 factorial 6�"�C232412 2 :GHH�5 (�+�678;-�"#�3?T�0;..-/1 (mixture 
design) 6�"�C232412 3 :GHH�5 
   2.  /�8#07�?���;:� S?5(#"%:Z�;-�"#�3?T�0;..-/16(8678/%"T 0 V 1  
   3.  /�8#0"�#[ contour plot (�+�"�#[ response surface S?5678/1"#�;.. linear  
\E40%:Z� first order (�+�;.. quadratic \E40%:Z� second order  
   4.  /�8#0/1"#�S?5678&W#/�4 0  regression 3�,0�2, 6�"#�/�8#0/1"#�;.. linear 
/#1#�]/�8#0/1"#�S?5678&W#/�40 regression >?8%T5 ;�@(#"%:Z�/1"#�;.. non-linear 
HW#%:Z��8�0/�8#0���;:�6(1@324%:Z� non-linear "@��/�8#0/1"#� %7@� X1*X1 X1*X2 X2*X2 %:Z��8� 
S?5678&W#/�40 compute 3�,0�2,/1"#�324>?8&��12/�1:�'/$3_$`��0"�./1"#�324>?8H#"/�8#0"�#[ 
contour plot (�+�"�#[ response surface 

 5.  %7a&&@# R square H#"/1"#�324>?8H#"S:�;"�1/W#%�aH�9: SPSS ]8#12&@#1#""�@# 
0.6 ]+��@#678>?8 ��4�&+� %(1#'324H'�$%&�#'()?8�5�$_2*+,�-$���./��0 ;�@]8#12&@#�8�5"�@# 0.6 ;/?0
�@# >1@%(1#'324H'�$%&�#'()?8�5�$_2*+,�-$���./��0 "T@#�&+� <8�19T>1@/#1#�]�W#1#/�8#0
&�#1/�1*��_)>?8 &���$%&�#'()&�#1;:�:��� (analysis of variance:  ANOVA) _��1?# 
   6.  ]8#/1"#�12��5/W#&�i (significant) ;/?0�@# /1"#���,�12&�#1%(1#'/1?2;T8�  

 



 

 

111 

111  

   7. ]8# lack of fit (LOF) 12��5/W#&�i ;/?0�@# 5�012/1"#��+4�324�#HH'%(1#'/1"�@#
/1"#��2, %7@� �#H�8�0678/1"#�;.. third order (�+��#H�8�012"#�;:T0<8�19T %:Z��8� 

 /W#(��."#�3?/�. lack of fit �8�03W#S?5�8�1 \E4012<�,����?�0�2, 
   1.  678&W#/�40 regression %*+4�(#&@# residual SS (df1) 
   2.  678&W#/�40 general linear model ;.. univariate ;T8�%T+�" LOF 6�&W#/�40 option 
%*+4�(#&@# pure error SS, df2 ;T'&W#��C&@# pure error MS = pure error SS / df2 
   3.  &W#��C&@# LOF SS = residual SS - pure error SS ;T' df3 = df1 V df2 ;T'
&W#��C&@# LOF MS = LOF SS / df3 
   4.  &W#��C&@# F = LOF MS / pure error MS  
   5.  �W#>:%325."�.&@# F H#"�#�#0324 df3 ;T' df2 ]8#&@# F 324>?8H#""#�&W#��C                  
12&@#�8�5"�@#H#"&@# F 324>?8H#"�#�#0 ;/?0�@# LOF >1@12��5/W#&�i ��4�&+� /1"#���,�                       
12&�#1%(1#'/1?2;T8� ;�@]8#&@# F 324>?8H#""#�&W#��C12&@#1#""�@#&@# F 324>?8H#"�#�#0              
;/?0�@# LOF 12��5/W#&�i ��4�&+� /1"#���,�5�0>1@%(1#'/1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


