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��� � ��(#$��-�&�!
!"�0������	���2**��	�!+�* (Design of Experiment) E������
+)
�)������E��	%�*&�)� 
(Main Effect) 2�%��	�!+�*E���+

,
�I���!0.�"��	����	�%&����
2/	/	�� (Analysis of 
Variance, ANOVA) �/Q�
)��!+�* �!0.���(��R.�"�������2**��	�!����	S�+��	%!)*+-�&	)* k 
/3UU)0 (2K Factorial Design) E������+
��	�'R�E��
�*+��� (Response Surface) +
��	
�'R�E�� Branin ��(��/Q�+
��	�/Q�
)�2�����/34&���(
����
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��	�-�&�!���	%!)*�����	�
��
�	�+-�&	)*����������	���
��	��
�����	����(�/	%��*!"�0 
���!������
U-� (Harmony Memory Size, HMS) 
)�2/	
)!+��.U (Harmony Memory 
Considering Rate, HMCR) 
)�2/	/	)*	%!)*!"��+$� (Maximum Pitch Adjustment Rate, 
PARmax) 
)�2/	/	)*	%!)*!"��
(-� (Minimum Pitch Adjustment Rate, PARmin) 
)�2/	/	)*
	%!)*���
��"��!"��+$� (Maximum Bandwidth, Bwmax) 2�%
)�2/	/	)*	%!)*���
��"��!"��

(-� (Minimum Bandwidth, Bwmin) +�
�	#2+!�E���	����	�%&� !"
�
1����( �.1 - �.8 
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Lenth's PSE = 4.402480E-06  
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Effects) U��������	��
�����	�� +-�&	)*/34&��'R�E�� Branin 
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One-way ANOVA: Yield versus HMS  
 
Source  DF         SS         MS     F      P 

HMS      1  0.0000000  0.0000000  0.42  0.518 

Error   62  0.0000010  0.0000000 

Total   63  0.0000010 

 

S = 0.0001249   R-Sq = 0.68%   R-Sq(adj) = 0.00% 

 

 

                             Individual 95% CIs For Mean Based on Pooled 

StDev 

Level   N     Mean    StDev    +---------+---------+---------+--------- 

10     32  5.92145  0.00013    (*) 

20     32  5.92147  0.00011     *) 

                               +---------+---------+---------+--------- 

                             5.92140   5.92200   5.92260   5.92320 

 

Pooled StDev = 0.00012 
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One-way ANOVA: Yield versus HMCR  
 
Source  DF         SS         MS     F      P 

HMCR     1  0.0000000  0.0000000  0.38  0.542 

Error   62  0.0000010  0.0000000 

Total   63  0.0000010 

 

S = 0.0001249   R-Sq = 0.60%   R-Sq(adj) = 0.00% 

 

 

                             Individual 95% CIs For Mean Based on Pooled 

StDev 

Level   N     Mean    StDev    +---------+---------+---------+--------- 

0.75   32  5.92147  0.00012     *) 

0.90   32  5.92146  0.00013    (*) 

                               +---------+---------+---------+--------- 

                             5.92140   5.92200   5.92260   5.92320 

 

Pooled StDev = 0.00012 
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One-way ANOVA: Yield versus PARmax  
 
Source  DF         SS         MS     F      P 

PARmax   1  0.0000000  0.0000000  0.01  0.927 

Error   62  0.0000010  0.0000000 

Total   63  0.0000010 

 

S = 0.0001253   R-Sq = 0.01%   R-Sq(adj) = 0.00% 

 

 

                             Individual 95% CIs For Mean Based on Pooled 

StDev 

Level   N     Mean    StDev    +---------+---------+---------+--------- 

0.75   32  5.92147  0.00012    (*) 

0.90   32  5.92146  0.00013    (*) 

                               +---------+---------+---------+--------- 

                             5.92140   5.92200   5.92260   5.92320 

 

Pooled StDev = 0.00013 
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1����( �. 5  
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One-way ANOVA: Yield versus PARmin  
 
Source  DF         SS         MS     F      P 

PARmin   1  0.0000000  0.0000000  0.03  0.860 

Error   62  0.0000010  0.0000000 

Total   63  0.0000010 

 

S = 0.0001253   R-Sq = 0.05%   R-Sq(adj) = 0.00% 

 

 

                             Individual 95% CIs For Mean Based on Pooled 

StDev 

Level   N     Mean    StDev    +---------+---------+---------+--------- 

0.1    32  5.92146  0.00013    (*) 

0.5    32  5.92147  0.00012    (*) 

                               +---------+---------+---------+--------- 

                             5.92140   5.92200   5.92260   5.92320 

 

Pooled StDev = 0.00013 
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One-way ANOVA: Yield versus BWmax  
 
Source  DF         SS         MS     F      P 

BWmax    1  0.0000000  0.0000000  0.00  0.981 

Error   62  0.0000010  0.0000000 

Total   63  0.0000010 

 

S = 0.0001253   R-Sq = 0.00%   R-Sq(adj) = 0.00% 

 

 

                             Individual 95% CIs For Mean Based on Pooled 

StDev 

Level   N     Mean    StDev    +---------+---------+---------+--------- 

0.85   32  5.92147  0.00012    (*) 

1.00   32  5.92146  0.00013    (*) 

                               +---------+---------+---------+--------- 

                             5.92140   5.92200   5.92260   5.92320 

 

Pooled StDev = 0.00013 
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E���	����	�%&����
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One-way ANOVA: Yield versus BWmin  
 
Source  DF         SS         MS       F      P 

BWmin    1  0.0000009  0.0000009  909.47  0.000 

Error   62  0.0000001  0.0000000 

Total   63  0.0000010 

 

S = 0.00003166   R-Sq = 93.62%   R-Sq(adj) = 93.51% 

 

 

                             Individual 95% CIs For Mean Based on 

                             Pooled StDev 

Level   N     Mean    StDev   -+---------+---------+---------+-------- 

0.001  32  5.92158  0.00000       * 

0.010  32  5.92135  0.00004   * 

                              -+---------+---------+---------+-------- 

                             5.92140   5.92200   5.92260   5.92320 

 

Pooled StDev = 0.00003 
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HMS HMCR PARmax PARmin Bwmax Bwmin 
�'R�E�� Branin 20 0.9 0.9 0.1 1 0.001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


