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Matshita
(8x)
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(16x)
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(32x)

Pioneer
(40x)¬�
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�

2.01 7.99 9.75 14.28 13.59 16.70\�}��c^
�
2.01 8.01 9.82 14.57 15.51 19.07��� 
c^
�
2.01 7.99 9.69 14.24 13.93 17.13¬���\�^
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2.01 8.01 9.84 14.55 15.53 19.09
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�
2.01 8.01 12.68 18.79 20.00 24.60��� 
c^
�
2.01 8.00 15.02 26.49 25.91 31.88¬���\�^
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2.01 8.01 15.16 28.29 30.19 36.96
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2.00 8.00 15.27 32.09 31.28 40.96
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�
2.01 8.00 13.49 20.94 20.47 25.19¬���\�^
�
2.01 8.01 13.82 22.12 23.59 29.01
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2.01 8.00 14.16 24.31 23.68 31.01
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Random):

Compaq
(2x)

Matshita
(8x)

Toshiba
(16x)

Toshiba
(32x)

Sony
(32x)

Pioneer
(40x)¬�
c^
�

101 110 56 69 75 66\�}��c^
�
129 131 71 78 77 100��� 
c^
�
187 158 82 95 102 75¬���\�^
�
217 182 99 84 95 85

� 
 � ^
�
272 203 98 92 103 83
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�
�4��� ���������������������4���*�����������������4���������4�������*�*���4���4�����4�����

�������4    ¡�¢
ij £ µ ¤ αj ¤ βi ¤ �

ij

Compaq Matshita Toshiba Toshiba Sony Pioneer Summe Mean Effect
(2x) (8x) (16x) (32x) (32x) (40x) ββββi

¥�¦�§�¨
2.01 7.99 10.07 14.74 14.03 17.25 66.09 11.02 -3.51© ª(«¬§�¨
2.01 8.01 11.30 16.76 17.83 21.93 77.84 12.97 -1.55­�® ¦¬§�¨
2.01 8.00 13.49 20.94 20.47 25.19 90.10 15.02 0.49¥�¯(©�§�¨
2.01 8.01 13.82 22.12 23.59 29.01 98.56 16.43 1.90® ¦ ­ §�¨
1.98 8.00 14.16 24.31 23.68 31.01 103.14 17.19 2.67

Summe 10.02 40.01 62.84 98.87 99.60 124.39 435.73
Mean 2.00 8.00 12.57 19.77 19.92 24.88 14.52 ° µµµµ
Effect ααααj -12.52 -6.52 -1.96 5.25 5.40 10.35

±�²�³4´�±¶µJ·�¸�¹ º�»
Component ¼(½�¾�¿�À Percent. Degrees Mean F-Comp. F-Table

Squares ¿�À ´�·�Á Freedom Square
F Â Ã[Ã[Ä(Å ÆJÇ[È É[Ê ËÍÌÏÎ

Y SSY Σ y ij
2 8426.96

Y mean Ð Ð SS0 ab µ 2
6328.69Ñ�Ò�Ñ

mean SST ¼(¼ Ñ�Ò ¼�¼(Ó 2098.27 100.00% 29

Drives SSA
¸

Σα j
2 1834.99 87.45% 5 367.00 67.24 4.10

Disks SSB
·

Σβ i
2 154.13 7.35% 4 38.53 7.06 4.43

Errors SSE ¼(¼ µ�Ò ¼�¼ ±�Ò ¼(¼ ¨ 109.15 5.20% 20 5.46

se 2.34

sµ
2 0.18

sαj
2

0.91

sβi
2

0.73

t Â Ì�Ô Ã[Ã*Õ�Å Ö ×[È É*Ø Ö Ù[È É Ø Î 2.845

Ú ¿�Û�À Ü Ý º Û�Þ º�ß Û�à º�Á á�·�¹ ¹ â À ¿ Á�ã À À º ÞJà âJ»
Mean µ 14.52 ± 1.21 ( 13.31 14.52 15.74 )

Compaq (2x) -12.52 ± 2.71 ( -15.23 -12.52 -9.81 )
Matshita (8x) -6.52 ± 2.71 ( -9.24 -6.52 -3.81 )
Toshiba (16x) -1.96 ± 2.71 ( -4.67 -1.96 0.76 )
Toshiba (32x) 5.25 ± 2.71 ( 2.54 5.25 7.96 )
Sony (32x) 5.40 ± 2.71 ( 2.68 5.40 8.11 )
Pioneer (40x) 10.35 ± 2.71 ( 7.64 10.35 13.07 )

¥�¦¬§�¨
-3.51 ± 2.43 ( -5.94 -3.51 -1.08 )© ª�«�§�¨
-1.55 ± 2.43 ( -3.98 -1.55 0.88 )­�® ¦�§�¨
0.49 ± 2.43 ( -1.93 0.49 2.92 )¥�¯�©!§�¨
1.90 ± 2.43 ( -0.52 1.90 4.33 )® ¦ ­ §�¨
2.67 ± 2.43 ( 0.24 2.67 5.09 )
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acbOdOe fhg�ikjml�nOo�pHg�o�pObHq�r`r+iksOiHg�iOl�dOr`iktuakvwsOdOnHx+ymiHl�z�i

{}|H~O�u� � �:�
ij � µ � αj � βi �

�
ij

Toshiba Sony Pioneer Summe Mean Effect
(32x) (32x) (40x) βi

���h�h�
14.74 14.03 17.25 46.02 15.34 -6.18�������O�
16.76 17.83 21.93 56.52 18.84 -2.68�������O�
20.94 20.47 25.19 66.60 22.20 0.68���8���O�
22.12 23.59 29.01 74.72 24.91 3.38�������O�
24.31 23.68 31.01 79.00 26.33 4.81

Summe 98.87 99.60 124.39 322.86
Mean 19.77 19.92 24.88 21.52 � µ
Effect ααααj -1.75 -1.60 3.35

�H���u���k�
����� �U�

Component �:��� �U¡ Percent. Degrees Mean F-Comp. F-Table
Squares ��¡ �U��¢ Freedom Square

F £ ¤S¤¦¥�§ ¨
©+ª «S¬
Y SSY Σ y ij

2 7284.14

Y mean ­ ­ SS0 ab µ 2
6949.24®h¯�®

mean SST �8� ®h¯ �:�8° 334.91 100.00% 14

Drives SSA
�

Σα j
2 84.42 25.21% 2 42.21 37.28 8.65

Disks SSB
�

Σβ i
2 241.42 72.09% 4 60.36 53.31 7.01

Errors SSE �8� �H¯ �8� �c¯ �8� � 9.06 2.70% 8 1.13

se 1.06

sµ
2 0.08

saj
2

0.15

sbj
2

0.30

t £ ±`² ¤S¤¦³�§�´ µS¶ ·¹¸ ´ º`¶ ·¹¸ ¬ 3.355

» ��¼U¡ ½ ¾ � ¼�¿ �hÀ ¼UÁ ��¢�Â���� � Ã ¡ � ¢�Ä ¡ ¡ � ¿�Á Ã
�

Mean µ 21.52 ± 3.57 ( 17.95 21.52 25.09 )

Toshiba (32x) -1.75 ± 0.51 ( -2.26 -1.75 -1.24 )
Sony (32x) -1.60 ± 0.51 ( -2.11 -1.60 -1.10 )
Pioneer (40x) 3.35 ± 0.51 ( 2.85 3.35 3.86 )

���h�h�
-6.18 ± 1.01 ( -7.20 -6.18 -5.17 )�������h�
-2.68 ± 1.01 ( -3.70 -2.68 -1.67 )�������h�
0.68 ± 1.01 ( -0.34 0.68 1.69 )���8���h�
3.38 ± 1.01 ( 2.37 3.38 4.40 )�������h�
4.81 ± 1.01 ( 3.80 4.81 5.82 )
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Ò ËÕÔ8Ë8Ê�Ë8Î+ÇHÒ Ë Ö�Åm×ØÔ8ÇHÍ8Ù�Ó�Ë8Î+Ú�Ë
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"$#�%�& ')()*,+-%�#�.�/�0,132	*�*�4)5 6 0,*�(�%�& & *,7�%�8�9�:;*�<=4)*

>@?�A�B�C C D�E
ij F µ G αj G βi G

B
ij

Compaq Matshiba Toshiba Toshiba Sony Pioneer Summe Mean Effect
(2x) (8x) (16x) (32x) (32x) (40x) ββββ i

H�I�J	K
101 110 56 69 75 66 477.00 79.50 -33.00LNM)O�J	K
129 131 71 78 77 100 586.00 97.67 -14.83P)QNI�J	K
187 158 82 95 102 75 699.00 116.50 4.00H)R�L�J	K
217 182 99 84 95 85 762.00 127.00 14.50QNI�P�J	K
272 203 98 92 103 83 851.00 141.83 29.33

Summe 906.00 784.00 406.00 418.00 452.00 409.00 3375.00
Mean 181.20 156.80 81.20 83.60 90.40 81.80 112.50 S µµµµ
Effect ααααj 68.70 44.30 -31.30 -28.90 -22.10 -30.70

T�U;V�W�TYX3Z�[�\ ]�^

Component _�` a�b)c Percent. Degrees Mean F-Comp. F-Table
Squares b)c W=Z�d Freedom Square

F e f f gih j=kNl m n o
Y SSY Σ y ij

2 456825.00
Y mean p p SS0 ab µ 2

379687.50q$r
q
mean SST _�_ q$r _
_�s 77137.50 100.00% 29

Drives SSA
[

Σα j
2 49639.90 64.35% 5 9927.98 15.13 4.10

Disks SSB
Z

Σβ i
2 14374.33 18.63% 4 3593.58 5.48 4.43

Errors SSE _�_ Xtr _�_ TYr _�_ K 13123.27 17.01% 20 656.16

se 25.62

su
2 21.87

saj
2 109.36

sbj
2 87.49

t e n u f f vwh x y z { | x } z { | o 2.845

~ b���c � � ] ��� ]�� ��� ]Nd3� Z�\ \ � c b d�� c c ] �
� �
^

Mean µ 112.500 ± 13.31 ( 99.19 112.50 125.81 )

Compaq (2x) 68.70 ± 29.75 ( 38.95 68.70 98.45 )
Matshiba (8x) 44.30 ± 29.75 ( 14.55 44.30 74.05 )
Toshiba (16x) -31.30 ± 29.75 ( -61.05 -31.30 -1.55 )
Toshiba (32x) -28.90 ± 29.75 ( -58.65 -28.90 0.85 )
Sony (32x) -22.10 ± 29.75 ( -51.85 -22.10 7.65 )
Pioneer (40x) -30.70 ± 29.75 ( -60.45 -30.70 -0.95 )

H�I;J	K
-33.00 ± 26.61 ( -59.61 -33.00 -6.39 )L M)O)J	K
-14.83 ± 26.61 ( -41.44 -14.83 11.78 )P�QNI;J	K

4.00 ± 26.61 ( -22.61 4.00 30.61 )H�R�L)J	K
14.50 ± 26.61 ( -12.11 14.50 41.11 )Q I�P;J	K
29.33 ± 26.61 ( 2.72 29.33 55.94 )
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�-�;�;� �������	�;�;�;�t�����t�;�;�$� � ���;���;� � ���;���; N¡	�;¢����
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â�ã	ä�å�ætç�èêéìë;æíèêé�î´ï

ð�ñ	ò	ó�ô õ;ö
ijk ÷ µ ø αj ø βi ø γij ø

ó
ijk

Toshiba Toshiba Sony Pioneer Summe Mean Effect
(16x) (32x) (32x) (40x) ββββi

ù�ú�û�ü
9.75 14.28 13.59 16.70ý ú�þ�û�ü
9.67 14.36 13.99 18.31ÿ ����û�ü
9.82 14.57 15.51 19.07ù���ÿ;û�ü
9.84 14.55 15.53 19.09

Summe 39.08 57.76 58.62 73.17 228.63
Mean 9.77 14.44 14.66 18.29 14.29 µµµµ

Effect ααααi -4.52 0.15 0.37 4.00

Mean CD 9.71 14.32 13.79 17.51
CD-R 9.83 14.56 15.52 19.08

Interaction γγγγij 0.40 0.34 -0.41 -0.33
-0.40 -0.34 0.41 0.33

95.06 203.92 184.69 278.89
93.51 206.21 195.72 335.26
96.43 212.28 240.56 363.66
96.83 211.70 241.18 364.43

0.16 0.11 0.17 0.11
0.16 0.11 0.17 0.11

SSY � �����	� �
����� ����
	� ���
��
	� SSE
abr 1 � �	����� � ������� (a-1)(b-1) ab(r-1)

����������� ��!�" #�$
%�&�')(�*

Percent. Degrees Mean F-Comp. F-Table
Squares

(�* �+��,
Freedom Square

F - ./.10�2 35476 819
SSY Σyijk

2
3420.33

SS0 abrµ2 3266.98
SST ���
:��;���
� 153.35
SSA ��< Σαj

2
146.42 95.48% 3 48.81 282.28 7.59

SSB ��< Σβi
2

3.36 2.19% 1 3.36 19.42 11.26

SSAB < Σγij
2

2.19 1.43% 3 0.73 4.22 7.59
SSE ���
=>�;�������;�
��
	�;������
 1.38 0.90% 8 0.17

se 0.4158

sµ
2 0.0072

sαj
2

0.0360

sβj
2

0.0072

sγij
2

0.0360

t - ?A@ ./.1B�2 C1DFE G H I1J 9 3.355

14.75 0.46

13.83 -0.46

117.98

110.65CD

CD-R
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K�L�M�N O P�Q�M�R Q	S M�T Q�U1V W�X X Y�N L�U;Z�N N Q�R T Y [
Mean µ 14.29 ± 0.02 ( 14.27 14.29 14.31 )

Toshiba (16x) 9.77 ± 0.12 ( 9.65 9.77 9.89 )
Toshiba (32x) 14.44 ± 0.12 ( 14.32 14.44 14.56 )
Sony (32x) 14.66 ± 0.12 ( 14.53 14.66 14.78 )
Pioneer (40x) 18.29 ± 0.12 ( 18.17 18.29 18.41 )

CD 13.83 ± 0.02 ( 13.81 13.83 13.86 )
CD-R 14.75 ± 0.02 ( 14.72 14.75 14.77 )

\�]�^
γij

2
0.12

CD CD-R

Toshiba (16x) ( 9.59 9.71 9.83 _ ` 9.71 9.83 9.95 )
Toshiba (32x) ( 14.20 14.32 14.44 _ ` 14.44 14.56 14.68 )
Sony (32x) ( 13.67 13.79 13.91 _ ` 15.40 15.52 15.64 )
Pioneer (40x) ( 17.38 17.51 17.63 _ ` 18.96 19.08 19.20 )
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