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� o ]��&f n�n`o Y\f�^`] w ]�[ d W n ]9rs]�]Hj pCd5n u d�w\� f5^aY\b o g�Y�_ftWZ]�f�r�b o ]ig$ft_ab%zCftzZh w�d ^ d WPj+�&Y�jm] w � d zZz w Y\]�j
w ] d ^aWZY\W � g$]�b o fZjm_�rs^aftg8Y\Wmrsf5^`g d baY\f5W
^`]�ba^`Y\]�[ d�w |�X]�^a]5k d zZ^af pCd�p Y w Y\_ab`Y n�d W d�w �m_`Y�_	f�r$b o Y�_ d�w\� f��^`Y�b o g�Y\_�zZ^a]�_`]�Wmba]�j�Y\W d ba]���b n�d ba] � f5^`Y�  d baY\ftW
rs^ d g�]��=ft^auM|-� o ] d W d�w �m_aY\_ � Y\[t]�_+b o ]�f5^`]�baY n�d�wY\WZ_`Y �to b�Y\Wmbaf�b o ] o ]FhZ^aY\_ab`Y n _$hZ_`]�j2Y\WUb o ]+�&f n �
n`o Y\f d�w�� f5^`Y�b o g¡kFz d ^`baY n h w�d ^ w �
b o ];��f5^¢j���]�Y �5o b£�Y\W � _ n`o ]�g�] d WCj�b o ]
_aY\g$Y w�d ^`Y\b¤�
g$]�b`^aY n | q b d�w _`f_`h �5� ]�_ab`_&Y�g�zZ^af�[t]�g$]FWJb`_¥� o Y n`o$w ] d j�baf d zZ^`f p �
d�p Y w Y\_`baY n [ d ^`Y d WmbMf�rCb o ];�&f n�n`o Y\f n¦w�d _a_`Y�§C]�^�|�� o ]�Xf nFnao Y�f n¦w�d _`_aY�§C]�^Hk�Y�b`_¡z¨^af pPd�p Y w Y\_abaY n [ d ^aY d Wmb�k
d WCj d W d Y\[t]Uy d �t]�_ n¦w�d _`_aY�§C]�^ d ^a] n f5g�z d ^`]�j
ftW+_aY���b`]¦�Zb n�d b`] � ft^aY\  d b`Y\f5W+b d _aum_H|&� o ]�^a]�_`h w ba__ o f��(b oPd b�b o ]2zZ^`f pCd�p Y w Y\_`baY n�d�w\� ft^aY\b o g$_ d ^`]zZ^`]¦rs]�^ d�pZw ]�baf+b o ] o ]�hZ^`Y\_abaY n �&f n�n`o Y\f n¦w�d _a_`Y�§C]�^WZftb4f5W w � p ] n�d hZ_a]%b o ]�� d ^a]&g�f5^`]��=] w�w �Trsf5h¨WCjm]�jMk
p h¨b d�w _af p ] n�d hZ_`]ib o ]F� dtnao Y�]F[5] p ]�b`ba]�^�zP]�^¤rsft^¤�
g d W n ]t|

© ªJ« ���¨¬&­;®;�P�Z¯`¬ «

�4]¦�Zb nFd ba] � f5^`Y\  d b`Y�ftW2Y�_�b o ]�z¨^af n ]�_`_$f�r � ^`f5hZzZY\W � jmf n hm�g$]FWJb`_iY\WJb`fUjmY�°±]F^a]�Wmb nFd ba] � f5^`Y\]�_$ft^ n¦w�d _`_a]�_H|³²�Y\b o b o ]
d g�f5hZWmb�f�r�f5W w Y\WZ]2Y\Wmrsf5^`g d baY\f5W � ^af��&Y\W � ^ d z¨Y´j w �mk�b o ]WZ]�]HjirTf5^�^a] w Y d�pZw ] d hZb`f5g d baY n ba]���b nFd ba] � f5^`Y\  d b`Y�ftW oCd _&Y\Wm�
n ^`] d _`]�jM|��R]���b n�d ba] � f5^`Y�  d baY\ftW�ba] n`o WZY�µthZ]�_ d ^a]ih¨_a]�jMk¶rsft^
]¦� d g�z w ]5k&b`f p hZY w j·zC]�^`_aftW d�w Y\ �]�j¸WZ]�b`WZ]��&_	§ w ba]�^�� o Y n`o
w ] d ^`W d�p fthZb+b o ]¹W¨]��&_¤�¤^a] d jmY\W � zZ^a]¦rT]�^a]�W n ]�_Uf�r d h¨_a]�^º v d W � kP��»t»5¼F½a|�� o ]�� d ^a]�hZ_`]�j³b`f�Y\WCjm]¦�¾WZ]��&_�_abaft^aY\]�_º � d �t]�_&]�b d�w |\kP��» xtx ½$f5^ � hZY�jm] d hZ_`]�^�¿ _�_a] d ^ n`o ftW³b o ]
²�f5^ w ji²�Y�jm]%²�] p º À f dtnao Y�g�_�]�b d�w |\kP��»t»5ÁF½a|
Â WZ]+f�r<b o ]�g$f5_`b��&Y�jm] w � d zZz w Y\]�j w ] d ^aWZY\W �Ud�w�� f5^`Y�b o g$_rsft^
ba]¦�Zb nFd ba] � f5^`Y\  d b`Y�ftW�Y\_
b o ]$�Xf n�n`o Y\f+^a] w ]�[ d W n ]>rs]�]�jt�
pCdtn uÃg$]�b o fZj º �&f n�n`o Y\fCkM�H»5ÁZ�`½Cjm]F[5] w f5zP]�j�Y\W�Y�W�rsf5^`g d b`Y\f5W
^a]Fba^aY\]�[ d�w | Â ^aY � Y\W d�w\w ��jm]�_`Y � WZ]�j¹rsf5^iftzZbaY\g$Y\ �Y\W � µ5h¨]�^aY\]�_rs^`f5g³^a] w ]F[ d W n ]�rT]�]�j pCdtn u±k�b o ] d�w\� ft^aY\b o g n�d W p ] d j d zZb`]�jbaf%ba]¦�Zb n�d ba] � f5^aY\  d baY\f5W d WCj9^`f5hZb`Y\W � zZ^`f pZw ]�g�_�|PÄ w b o f5h �to

b o ] d�w\� f5^aY\b o g³Y\_�Y\WJb`hZY\baY\[5]tk�Y\b oPd _ d WmhZg p ]�^�f�r±z¨^af p¨w ]Fg$_� o Y n`o � d _ q �&Y w\w _ o f���� w ] d j+b`f n ftg$z d ^ d�p¨w � w f�� n¦w�d _¤�_aY�§ nFd baY\ftW dtn�n hZ^ d5n �MÅiÆ¦��Ç9� o ]if p5È ] n baY\[5]if�r=b o ]$�Xf n�n`o Y\f
d�w\� f5^aY\b o gÉY\_
baf+g d �ZY\giY\ �] d z d ^ab`Y n h w�d ^%rshZW n baY\f5W d�w ÆsY\Wm�
ba^`fZjmh n ]�j	Y\W�_a] n b`Y\f5W¡}¨| �¨|\��Ç�|�Ê&]�[t]�^ab o ] w ]�_`_��&f n�n`o Y\f$jmfm]�_WZftb;_ o f��³� o ��g d ��Y\g�YË �Y\W � b o Y\_&rsh¨W n baY\ftW d�w _ o fth w j w ] d jbaf d9o Y �to�n¦w�d _`_aY�§ n�d baY\f5W dtn�n hZ^ d5n �m|&Æ¤�5Ç��&]�h¨^aY\_ab`Y n%n f5g�zCf��
WZ]�Wmb`_
f�r=b o ] d�w\� f5^aY\b o gÌf�°±]F^
g d WJ��jm]�_`Y � W n`o ftY n ]�_ d WCjb o ]�^a]�Y�_ w Y\b`b w ] � hZY�j d W n ]i� o ]�W d zZz w �mY�W � b o Y\_ d�w\� f5^aY\b o gbaf d WZ]F�Íjmftg d Y�W�|�ÆÎ}5ÇÃ� o ] d�w\� ft^aY\b o gÏ� d _Ðj�]�[5] w ftzC]�j
d WPjUftzZbaY\g�Y� F]�j�rsft^�^`] w ]�[ d W n ]�rs]�]Hj pCd5n u2Y\W2Y�W�rsf5^`g d b`Y\f5W
^a]Fba^aY\]�[ d�w¤Ñ Y\b�Y\_�WZftb n¦w ] d ^=� o Y n`oio ]�h¨^aY\_ab`Y n _=�&Y w\w ��f5^au p ]�_abrsft^&ba]¦�Zb n�d ba] � f5^aY\  d baY\f5W�|
� o ]�g d�È ft^ o ]FhZ^aY\_ab`Y n$n ftg$zPf5WZ]�Wmb
f�r;b o ]��&f n�n`o Y\f d�w\� f��
^aY\b o g-Y�_Ãb o ]i�;l q e9l³ÆTba]�^`g-rs^`]�µthZ]�W n �UÒÓY�Wm[t]�^a_`]�jmf n hm�g$]FWJb�rT^a]�µthZ]�W n �ZÇ º { d�w baftW¥kmy�h n u w ]��mk¥��» x5x ½4�=ft^¢j	�=]�Y �to b£�Y\W � _ nao ]�g$]5|�e%Y�°M]�^a]�Wmb�Ô d [5ft^a_�f�r¥b o Y\_ o ]�hZ^aY\_`baY n%w ] d j�baf dgih w baY\b`hCjm]4f�r±j�YË°M]�^`]�Wmb d�w\� f5^`Y\b o g�_�|Me%hZ]�baf9b o Y\_ o ]�h¨^aY\_ab`Y nb o Y�_ n¦w�d _a_�f�r d�w\� ft^aY\b o g$_M�&Y w\w5p ] n�d�w\w ]�jÃ�;l q e9l n�w´d _a_`YË§P]�^a_
Y\W$b o ]9rsf w�w f��&Y\W � |
Ä�g$f5^`]�b o ]�ft^a]�b`Y nFd�w\w ��rsf5hZWPjm]�j d z¨zZ^af d5n`o b`f+ba]¦�Zb n�d b`]¦�
� ft^aY\  d baY\f5W�zZ^af�[mY�jm];W d Y\[5]
y d �5]�_ n¦w�d _a_aY�§C]F^a_�|�� o ]�_`] d�w\� f��
^aY\b o g$_9hZ_`]$zZ^`f pCd�p Y w Y\_`baY n g$fZjm] w _%rsft^ n¦w�d _`_aY�§ n�d baY\f5W d WCj
d�w\w f��Éb o ]U]¦�Zz w Y n Y\b+_ab d b`]�g$]�Wmb+f�rÐ_`Y\g$z w Y�rs�mY\W �Ud _`_ahZg�zm�baY\ftWZ_�|
� o ] n f5Wmb`^aY p hZb`Y�ftW¡f�r=b o Y�_9z d zC]F^ÕY\_ d zZ^af pCd�p Y w Y\_ab`Y n
d W d �
w �m_aY\_�f�r d �;l q e9l n¦w�d _a_`Y�§C]�^�|Ö� o Y\_ d W d�w �m_aY\_�g d ut]�_9b o ]
Y\g$z w Y n Y\b d _a_`hZg$zZb`Y\f5W�f�r¥b o ];�;l q e9l n¦w�d _a_aY�§C]F^ d _�]¦�Zz w Y n Y\b
d _%rsft^9b o ]iW d Y\[5]iy d �t]�_ n¦w�d _a_`Y�§C]�^�|�lZhZ^`b o ]F^ag$ft^a]�Y\bÕz¨^af��[mY�jm]�_¥Y\WZ_`Y �5o b¥Y\Wmbaf o f���b o ]��;l q e9l d�w\� f5^aY\b o g n�d W p ]�Y\gi�
zZ^`f�[5]�jMk w ] d jmY\W � b`f d z¨^af pPd�p Y w Y\_abaY n [5]F^a_aY\ftW�f�r�b o ]��;l q e9l
d�w\� f5^aY\b o g¡k n�d�w\w ]�jL×4^a�;l q e9l�|�×4^a�;l q e9l³ftzZbaY\g$Y\ �]F_
b o ]jmY�°M]�^a]�Wmb�j�]�_aY � W n`o ftY n ]�_
f�r�b o ]i�;l q eÕl d�w\� ft^aY\b o g d _ d� o f w ] d WCj � Y�[t]�_ n¦w ] d ^&^a] n ftg$g�]�WCj d baY\f5WZ_�f5W o f���b`fi_a]�b
b o ]=z d ^ d g$]�b`]�^a_4Y\Wm[5f w [t]�jM|MØ4g$z¨Y�^`Y n�d�w ^a]�_`h w ba_�ftW
_aY�� n�d b`]¦�
� ft^aY\  d baY\f5Wib d _aum_&_ o f��Ùb oCd b&×4^`�;l q e9lÖWZf5b&ftW w ��]�W d�pZw ]�_
d	p ]�b`ba]�^�b o ]Ff5^a]FbaY n�d�w h¨WCjm]�^`_ab d WCjmY\W � f�r;b o ]��;l q e9l d�w �
� ft^aY\b o g¡k p hZb d�w _afizP]�^¤rsft^ag�_ p ]�b`ba]�^9Y\W�zZ^ dtn baY n ]Ã�&Y�b o f5h¨b
p ]�Y\W �$n f5W n ]�zZb`h d�w\w �$ft^ n ftg$zZh¨b d b`Y\f5W d�w�w �
g�f5^`] n ftg$z w ]¦�¥|
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From: xxx@sciences.sdsu.edu
Newsgroups: comp.graphics
Subject: Need specs on Apple QT

I need to get the specs, or at least a

for QuickTime. Technical articles from

be nice, too.

have on ...

very verbose interpretation of the specs,

on a Unix or MS-Dos system. I can’t

do much with the QuickTime stuff they

I also need the specs in a fromat usable

magazines and references to books would

l�Y � hZ^`]Ð�tÅ=y d�� �Îf�r��Î��f5^¦jm_&^a]FzZ^a]�_`]�Wmb d baY\f5W+Y\W d W d baba^`Y p hZba]
[ d�w hZ]%_ab¤� w ]5|

� o Y\_�z d zP]�^�Y�_�_ab`^ah n bahZ^`]�j d _	rsf w�w f��&_H|({m] n b`Y�ftW �¸Y\Wm�
ba^`fZjmh n ]�_¸b o ]³jm]¦§CW¨Y�b`Y\f5W8f�r¡ba]¦�Zb n�d ba] � f5^aY\  d baY\f5W hZ_a]�j
b o ^af5h �5o fthZb4b o Y\_4z d zP]�^H|4Ä¹�;l q e9l n¦w�d _`_aY�§C]�^ d WCj d W d Y�[t]y d �5]�_ n¦w�d _`_aY�§C]�^ d ^`]$jm]�_ n ^aY p ]HjUY\W�_`] n baY\ftW¹}Z|+{�] n baY\ftW��zZ^`]�_a]�Wmb`_Õb o ]�zZ^af pCd�p Y w Y\_ab`Y n%d W d�w �J_`Y\_&f�r�b o ]Ã�;l q e9l n¦w�d _¤�
_aY�§C]F^ d WCjÃ_ab d ba]�_�Y�b`_4Y�g�z w Y n�d b`Y�ftWZ_�|PØ4g$z¨Y�^`Y n�d�w ^a]�_`h w ba_ d WCj
n ftW n¦w hZ_aY\ftWZ_ n�d W p ]9rsfthZWCjiY\W�_a] n baY\f5W¨_Õ¼ d WCj��Z|
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� o ] � f d�w f�riba]���b n�d ba] � f5^aY\  d baY\f5W³Y\_+b o ] n�w´d _a_`YË§ n�d b`Y�ftW
f�rÕj�f n hZg$]�Wmb`_�Y\Wmbaf d §Z�Z]�jÖWJh¨g p ]�^�f�r;z¨^a]�jm]�§CWZ]�j nFd b¤�] � f5^aY\]�_H|�� o ]���f5^`umY�W � jm]¦§PWZY\baY\f5W�hZ_a]Hj�b o ^`f5h �to f5hZb9b o Y\_z d zC]�^ d _a_`hZg$]F_Rb oCd b�] d5n`o jmf n hZg�]�Wmb��9Y\_ d _a_`Y � WZ]�j�b`fÕ]��J�
d5n b w �if5WZ] n�d b`] � ft^a�m|4�4f
zZhZb&Y\b�g�f5^a]Xrsf5^`g d�w�w �5kHb o ]�^a]9Y\_ d
_a]FbRf�r n¦w�d _`_a]�_�� d WCj d _a]�b4f�rCba^ d Y\WZY\W � jmf n hZg�]�Wmba_�������|
l¨hZ^ab o ]�^ag�f5^`]5k&b o ]�^a]�Y\_ d b d ^ � ]�b n f5W n ]�zZb�� Å���� �
� o Y n`o g d zZ_;j�f n hZg$]�Wmb`_Õb`f d�n¦w�d _`_�|��9Æ��mÇ&Y\_9umWZf��&W�rsft^
b o ] jmf n h¨g$]�Wmba_iY\W�b o ]�ba^ d Y\WZY\W � _a]�bH|�� o ^af5h �5o _`hZzC]F^¤�[mY\_a]�j w ] d ^aWZY\W � b o ]
Y\Wmrsft^ag d baY\ftW n f5Wmb d Y\WZ]�j�Y\W�b o ]
b`^ d Y\Wm�Y\W � ]�� d g$z w ]�_ nFd W p ]�hZ_a]Hj�baf&§PWCj d g$fZjm] w f5^ o �mzPf5b o ]�_aY\_
 Å!�"�#��� o Y nao�d zZzZ^`fH�ZY�g d b`]�_��
|$ Æ��mÇ&Y\_;b o ]ÃrshZW n �baY\ftW$jm]¦§CWZY\W � b o ] n¦w�d _a_�baf�� o Y nao b o ] w ] d ^aWZ]Hj o �mzPf5b o ]�_aY\_
d _`_aY � W¨_ j�f n hZg$]�Wmb�� Ñ Y\b n�d W p ]&hZ_`]�j�baf n¦w�d _`_aY�rs�9WZ]���jmf n �hZg�]�Wmba_�|�� o ]�f p5È ] n baY\[5]�Y�_Ãbaf�§CWPj d�o �JzPf5b o ]�_`Y�_�� o Y n`og d �ZY�giY\ �]F_ d5n�n hZ^ dtn �Jk�Y¤| ]5|2b o ]�zP]�^ n ]�Wmb d�� ]�f�rÕb`Y\g$]�_% 
d WPj&� d�� ^a]�]t|
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	¡�¥� ��� ¬��Z¯�
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� o Y\_
_`] n baY\ftW¹jm]�_ n ^aY p ]�_$b o ] � ]�WZ]�^ d�w rs^ d g$]���f5^`u�rsft^
b o ]]¦�ZzP]�^aY\g$]FWJb`_izZ^a]F_a]�Wmba]Hj�Y\W2b o Y\_iz d zC]F^ d WPj¹j�]¦§CWZ]�_�b o ]
z d ^abaY n h w´d ^4�;l q e9l n¦w�d _`_aY�§C]�^ d WCj�b o ]&W d Y\[5]&y d �5]�_ n�w´d _a_`YË�§C]�^%hZ_a]HjM|;� o ]
�;l q eÕl n¦w�d _a_aY�§C]F^;zZ^`f�[JY�jm]F_;b o ] pCd _aY\_�rsft^b o ] d W d�w �m_aY\_&Y\W$_`] n b`Y�ftW+�C|
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� o ]�^a]�z¨^a]�_`]�Wmb d b`Y\f5W�f�r d z¨^af p¨w ]Fg oCd _ d _`ba^`f5W � Y\g$z dtn bf5WLb o ] � ]�WZ]�^ d�w Y\  d b`Y�ftW dtn�n hZ^ d5n �2f�r d+w ] d ^aWZY\W � _a�m_`ba]�g�|l¨f5^ nFd ba] � f5^`Y\  d b`Y�ftW d jmf n hZg�]�Wmb�k&� o Y n`o b¤�mzZY n�d�w\w ��Y\_ d_ab`^aY\W � f�r naoPd ^ dtn ba]F^a_�k oCd _&baf p ]Ãba^ d WZ_¤rTf5^ag�]�j�Y\Wmbaf d ^`]�zm�
^a]F_a]�Wmb d baY\f5W�� o Y n`o Y\_�_ahZY\b d�pZw ]4rsft^Rb o ] w ] d ^aW¨Y�W �Õd�w\� f5^aY\b o g
d WPj+b o ] n�w´d _a_`YË§ n�d b`Y�ftW+b d _auM| q ��^a]�_`] d ^ n`o _ah �5� ]F_aba_Ãb oCd b��f5^¢j�_=��f5^`u���] w\wCd _�^a]FzZ^a]�_`]�Wmb d baY\f5W�hZWZY\b`_ d WCj�b oCd b�b o ]�Y\^
f5^¦jm]�^`Y�W � Y\W d jmf n hZg$]FWJb�Y\_+f�r�g$Y\WZft^$Y\g$zPf5^`b d W n ]�rsft^g d Wm�+b d _aum_�|	� o Y\_ w ] d jm_�b`f d ^a]�zZ^`]�_a]FWJb d b`Y�ftW2f�rÕjmf n hm�g$]FWJb`_ d _ pCd�� _&f�r4�=ft^¢jm_H|
� o Y\_ pCd�� �¤f�r��¤�=ft^¢jm_�^a]FzZ^a]�_`]�Wmb d baY\f5W�Y\_i]�µthZY\[ d�w ]FWJb�baf d W
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p ]&hZ_a]�j d WCjÃ�&Y w\wmw ] d jÃbaf d �;l q e9l n¦w�d _`_aY�§C]�^ w Y\u5]�b o ]&ftWZ]Y\Wmba^afZjmh n ]�j�Y\Wi_a] n b`Y\f5W�}¨| �Z|\�5|¥l¨f5^ �&; � w Y\WZ]
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b o ]
b¤��fizZ^af pCd�p Y w Y\baY\]�_�rT^af5g w Y\WZ]
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 �	��g �_h \ � Æ�� e Ç ;

d ^ � g d �V'W%U�i Q
 U �
×4^FÆ�N M Ç�IH×4^�Æ�� F N M ÇnVJ��U�i × ^�Æ�N e Ç�IH×4^�Æ�� F N e Ç

I�×4^HÆ�� F � e Ç�Æ¤�5¼tÇ
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�%=�Æ��;Ç ; QT�U:\
� � ���������������	� �
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p �$b o ]
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b o ]�f5^`]�baY n�d�w h¨WCjm]�^`_ab d WCjmY\W � f�rÕb o ]�Y\^$Y\Wmba]F^ d5n baY\f5WZ_H|¾� o ]
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×4^a�;l q e9l y�Ä _<Ø�{ �;l q e9l
ÊX]��&_ � ^af5h¨zZ_ »¨�5| x x »¨| � x �¨| }
R d5n µ S xtx | » x5x | ¼ x �P| ¼
R`� o ] d b S »t}Z| » »��P| x »5~¨| »
R n ^ahCj�] S »t~Z| � »5¼¨| ¼ x ¼¨| �
R`] d ^`W S »t~Z| ¼ »5~¨| » »5~¨| �
R n¦p ftWCj S »¨�5| » »5~¨| » x Á¨| Á
� d�pZw ]Õ�ZÅ�� d �ZY\gihZg dtn�n hZ^ d5n ��Y\W�zC]�^ n ]�Wmb d�� ]�_H|

g d u5]�_ d baftb d�w f�rÕ�5~t~5~5~	jmf n hZg$]FWJb`_
Y\WUb o Y\_ n f w\w ] n baY\f5W�|
Ø�� n ]�z¨b;rTf5^ d _`g d�w�w rs^ d5n b`Y�ftW�f�r�b o ] d ^`baY n¦w ]�_HkZ] dtnao jmf n hm�g$]FWJb p ] w f5W � _9baf+]¦� dtn b w ��f5WZ]�WZ]��&_ � ^afthZz¥|�� o ]ib d _au�Y\_baf w ] d ^aW�� o Y n`o WZ]F�&_ � ^`f5hZz d W d ^`baY n¦w ]9� d _=zPf5_`ba]�j�b`f s |
� o ]%^a]�_`h w ba_&^a]FzCft^aba]Hj$ftWib o Y\_&j d b d _`]�b d ^a] d [5]�^ d�� ]Hjif�[5]F^
d WmhZg p ]�^Mf�rZ^ d WCjmftg³ba]�_`b¢Ò�b`^ d Y�W¨Y�W � _az w Y\ba_�hZ_aY\W �&p Y\WZftg$Y d�w_aY � Wiba]�_`ba_&baf�]�_`baY\g d ba]&_aY � WZY�§ n�d W n ]5| q W$] d5n`o ]¦�ZzP]�^aY\g�]�Wmb}5}���f�r4b o ]�j d b d � d _&hZ_`]�j�rsft^=b`]�_ab`Y\W � |

��465 4 > 7 G 	REHGmB5D K�NZEHN
� o ];�X]�hZba]F^a_¤�a�5�¨��Át}
j d b d � d _ n f w\w ] n b`]�j p �
b o ]�� d ^aWZ] � Y\]
� ^`f5hZzÓrs^aftgÉb o ]i�&]�h¨ba]�^`_
WZ]��&_`�&Y�^`]�Y\WU�H» x ÁZ| q WZ_`ba] d j�f�r
d [5]F^ d�� Y\W � f�[t]�^ d�w\w ��}5¼ n�d ba] � f5^aY\]�_Hk�b o ]4rsf w\w f��&Y\W � zZ^`]�_a]FWJb`_
d g�f5^`]Ój�]�b d Y w ]�j d W d�w �m_`Y�_�f�r9§C[t] n�d ba] � f5^`Y�]F_$�iW d g$] w �b o ]&b o ^`]�];g�f5_ab¶rs^a]Hµ5h¨]�Wmb n�d ba] � f5^`Y�]F_&ÆLR`] d ^`W S k�R dtn µ S k d WCj
R n�p ftWCj S Ç d WCjLb¤�=f nFd ba] � f5^`Y\]�_$�&Y\b o _`zC] n Y d�w zZ^aftzC]�^`baY\]�_
ÆLR`� o ] d b S$d WPj R n ^ahPjm] S ÇF|
� o ] Ra� o ] d b Sid WCj�b o ]�R n ^`hCjm] Sin�d ba] � f5^a� oPd [5];[t]�^a�iW d ^¤�^af���j�]¦§CWZY\baY\ftWZ_�|	� w�d _a_`Y�rs�mY�W � dtn�n f5^¦jmY\W � bafL� o ]�b o ]�^ djmf n hZg�]�Wmb n f5Wmb d Y\WZ_+b o ]��=ft^¢j #��	 ����2�mY\] w jm_ d W d5nFn hm�^ dtn �$f�r »t»Z| Á
� rsf5^�b o ] Ra� o ] d b Sin�d b`] � ft^a�m|4� o ] n�d b`] � ft^a�
R dtn µ S Æ n ft^azPf5^ d ba] d5n µ5h¨Y�_`Y\baY\f5WZ_¦Ç�rsft^i]¦� d g�z w ]Ój�fJ]F_$WZftb
oCd [t]i_ah n`o¹d W�f p [mY\f5hZ_
jm]¦§PWZY\baY\f5W¥| q ba_ n ftW n ]�zZb�Y\_
g$ft^a]
d�p _aba^ d5n b d WPj d WmhZg p ]�^4f�rM��f5^¢j�_ d ^`]&^a] d _af5W d�pZw ]&zZ^`]�jmY n �
baft^a_H|

�
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Training examples

20 Newsgroups

PrTFIDF
BAYES
TFIDF

l�Y � hZ^`]��ZÅ4Ä n�n hZ^ d5n �+[t]�^a_`hZ_9b o ]ÃWJh¨g p ]�^&f�rRb`^ d Y\WZY\W � ]��J�
d g�z w ]�_�f5W$b o ]
WZ]F�&_ � ^`f5hZz+j d b d |
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Training examples

Reuters ’acq’ subsampled

PrTFIDF
BAYES
TFIDF

l�Y � hZ^`]�}ZÅ4Ä n�n hZ^ d5n �+[t]�^a_`hZ_9b o ]ÃWJh¨g p ]�^&f�rRb`^ d Y\WZY\W � ]��J�
d g�z w ]�_�f5W$b o ]��X]�hZba]F^a_ nFd ba] � f5^`Y\]�_&R d5n µ S |

q W�b o ]�rsf w\w f��&Y\W � ]¦�ZzC]F^aY\g$]�Wmb`_ d ^`baY n¦w ]�_
� o Y n`oUd z¨zC] d ^a]�j
f5W�Ä%zZ^aY w ÁZk���» x ÁÃf5^ p ]¦rsf5^`] d ^`]
Y\W$b o ]
ba^ d Y\WZY\W � _a]�bH|�Ä;^¤�baY n¦w ]�_�� o Y n`o¹d zZzC] d ^a]Hj w�d b`]�^ d ^a]�Y�WLb o ]�ba]�_`bi_a]�bH|�� o Y\_^a]F_ah w ba_�Y\W d�n ft^azZh¨_�f�r����Pk Á5~���ba^ d Y\WZY\W � ]¦� d g$z w ]�_ d WCj
�Zk Á�� �ib`]�_abÃ]¦� d g$z w ]F_�|
{mY\W n ]ib o ]i�;l q e9l n�w´d _a_`YË§P]�^�jmfm]�_
WZftb oCd [5] d zZ^aY\W n Y\z w ]�j�� d �
f�rRjm] d�w Y\W � �&Y\b o hZW¨]�[5]�W n¦w�d _`_jmY\_ab`^aY p hZb`Y\f5WZ_Hk�baf d�w\w f�� d r d Y\^ n f5g�z d ^`Y\_af5W�b o ]¡j d b d Y\__ah p _ d g$z w ]�j�^ d WCj�f5g w ��_af�b oCd b9b o ]�^`]iY\_ d W�]�µth d�w WmhZgi�
p ]�^4f�rCzPf5_`Y�b`Y\[5] d WCj9WZ] �md b`Y�[t]�]¦� d g�z w ]�_�|P� o ]�^a]F_ah w ba_4zZ^`]¦�_a]FWJb`]�j o ]�^`] d ^a] d [5]�^ d�� ]Hj�f�[5]�^ d WmhZg p ]�^9f�r�ba^aY d�w _ d WCj
p Y\WZftg$Y d�w _`Y � W$b`]�_ab`_ d ^a]9hZ_`]�j�b`f�]�_`baY\g d ba]9_aY � WZY�§ n�d W n ]5|

��4?> ��� 8�GmB�QTS�GJI�E�N D 7 GZD 	�DTE D
� d�pZw ]��¸_ o f��&_Lb o ]�g d �ZY\g�h¨g d5nFn hZ^ dtn ��] d5n`o8w ] d ^aWm�Y\W � g$]Fb o fZj dtn`o Y\]�[5]�_H| Â W¸b o ]+W¨]��&_ � ^af5h¨zÙj d b d ×4^a���l q e9l2zC]F^¤rsft^ag$_9_`Y � WZY�§ n�d WJb w � p ]Fbaba]F^�b oCd W�y�Ä _<Ø�{ d WCj
y�Ä�_<Ø�{�Y\_4_aY � WZY�§ n�d Wmb w � p ]�b`ba]�^�b oPd W��;l q e9l�|
��ftg$z d ^a]�jbaf��;l q e9l�k¥×4^a�;l q e9l w ] d jm_9baf d ^a]Hjmh n b`Y�ftWUf�r=]�^a^`f5^�f�r
d�p f5h¨b&�J~
��|
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Training examples

Reuters ’wheat’ subsampled

PrTFIDF
BAYES
TFIDF

l�Y � hZ^`]
�CÅ4Ä n�n hZ^ d5n �+[t]�^a_`hZ_9b o ]ÃWJh¨g p ]�^&f�rRb`^ d Y\WZY\W � ]��J�
d g�z w ]�_�f5W$b o ]��X]�hZba]F^a_ nFd ba] � f5^`Y\]�_&R`� o ] d b S |
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Training examples

Reuters ’crude’ subsampled

PrTFIDF
BAYES
TFIDF

l�Y � hZ^`]�¼ZÅ4Ä n�n hZ^ d5n �+[t]�^a_`hZ_9b o ]ÃWJh¨g p ]�^&f�rRb`^ d Y\WZY\W � ]��J�
d g�z w ]�_�f5W$b o ]��X]�hZba]F^a_ nFd ba] � f5^`Y\]�_&R n ^ahCj�] S |

×4^`�;l q e9l d WCj�y�Ä�_<Ø�{�fthZbazP]�^£rsf5^`g �;l q e9l-f5W�b o ]
�&]FhZba]�^`_ n�d b`] � ft^aY\]�_,R d5n µ S kNR`� o ] d b S k R n ^`hCjm] S k d WCj
R n�p ftWCj S¡d _
�=] w�w | ��ftg$z d ^aY\W � ×4^`�;l q eÕl d WPj�y�Ä�_
Ø�{Mky�Ä�_<Ø�{	ba]FWCjm_9baf��=ft^au p ]�bab`]�^
ftW+b o ]�b d _aum_;� o ]�^a] n ]F^¤�b d Y\W�_aY\W �5w ]iut]��m�=ft^¢jm_ oPd [5]$[t]�^a� o Y �5o z¨^a]�jmY n b`Y\f5W d5nFn hm�^ dtn ����W d g�] w �¡b o ]�b d _`um_ Ra� o ] d b SUd WCj R n ^ahCj�] S |¸� o ]
f5z¨zCft_aY\ba]&Y\_4ba^`hZ]�rsf5^4b o ];×4^a�;l q e9l n¦w�d _a_`Y�§C]�^�| q b dtnao Y�]F[5]�_
n ftg$z d ^ d�p¨w ]�zP]�^£rsf5^`g d W n ]Uft^¡zP]�^¤rTf5^ag d W n ] �Jd Y\WZ_�f�[5]F^y�Ä�_<Ø�{�ftW+b o ] n�d b`] � ft^aY\]�_�R d5n µ S+d WCj R n¦p f5WCj S¡d _9��] w\w
d _&ftW�b o ]9WZ]��&_ � ^`f5hZz¡j d b d |4� o Y\_ p ] oCd [mY\f5h¨^&Y�_&Y\Wmba]F^a]�_`b¤�Y\W � kt_aY\W n ]ÕY\b�Y\_=z w�d hZ_aY pZw ] � Y\[t]�W$b o ]ÕjmY�°M]�^a]FWJb&_`Y\g$z w Y�rs�mY\W �
d _`_ahZg�zZbaY\ftWZ_Õ×4^`�;l q eÕl d WCj+y�Ä�_
Ø�{+g d ut]5|;Ä w\w n�w´d _a_`YË�§C]�^`_;zP]�^¤rTf5^ag d z¨zZ^afH�ZY\g d ba] w �
b o ]9_ d g�];ftW$b o ] n�d b`] � ft^a�
Ra] d ^aW S |
l�Y � hZ^`]�_
�ibaf+Á>_ o f�� dtn�n hZ^ d5n ��Y\W+^a] w�d baY\f5W+b`f$b o ]iWmhZgi�
p ]�^2f�r¡b`^ d Y\WZY\W � ]�� d g$z w ]�_H| Ä;_2]¦�ZzP] n b`]�jÉb o ] d5nFn hm�^ dtn �+Y\W n ^`] d _`]�_
�&Y\b o b o ]�WmhZg p ]�^;f�r=ba^ d Y\WZY\W � ]¦� d g$z w ]�_H|
� o Y\_ o f w jm_�rsf5^ d�w\w;w ] d ^aWZY\W � g$]�b o fZjm_ d WCj n�d b`] � ft^aY\  d �baY\ftW+b d _aum_�|iÊ&]F[5]�^`b o ] w ]�_`_�k4b o ]�^a] d ^a]$jmY�°M]�^a]FW n ]�_�Y\W o f��µthZY n u w �
b o ] d5nFn hZ^ dtn ��Y�W n ^a] d _a]�_H| q W n f5Wmb`^ d _`b=b`f
y�Ä�_
Ø�{Mk
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Training examples

Reuters ’earn’ subsampled

PrTFIDF
BAYES
TFIDF

l�Y � hZ^`]��ZÅ4Ä n�n hZ^ d5n �+[t]�^a_`hZ_9b o ]ÃWJh¨g p ]�^&f�rRb`^ d Y\WZY\W � ]��J�
d g�z w ]�_�f5W$b o ]��X]�hZba]F^a_ nFd ba] � f5^`Y\]�_&R`] d ^`W S |
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Training examples

Reuters ’cbond’ subsampled

PrTFIDF
BAYES
TFIDF

l�Y � hZ^`]�ÁZÅ4Ä n�n hZ^ d5n �+[t]�^a_`hZ_9b o ]ÃWJh¨g p ]�^&f�rRb`^ d Y\WZY\W � ]��J�
d g�z w ]�_�f5W$b o ]��X]�hZba]F^a_ nFd ba] � f5^`Y\]�_&R n¦p ftWCj S |

×4^`�;l q e9l2jmfm]�_%z d ^`baY n h w�d ^ w �i�=] w\w Y�W�b o ]
WZ]��&_ � ^`f5hZz+]��J�zP]�^aY\g$]FWJb�Æ § � hZ^`]$�5ÇXrsft^Õ_`g d�w�w WmhZg p ]F^a_9f�r=b`^ d Y�W¨Y�W � ]��J�
d g�z w ]�_�|>� o ]$zP]�^¤rTf5^ag d W n ]if�r;y�Ä�_
Ø�{ d zZzZ^`f d5n`o ]F_
b o ]f5W¨]�f�r�×4^a�;l q e9l¾rsft^ o Y �5o WmhZg p ]�^a_Hk p hZb�_ab d �J_ p ] w f���;l q e9l¸rsf5^�_ag d�w\w ba^ d Y\WZY\W � _a]Fba_�|L� o ] d5nFn hZ^ dtn �Uf�r;b o ]
�;l q e9l n¦w�d _`_aY�§C]�^9Y\W n ^`] d _`]�_ w ]�_`_
_ab`]�]�z w �+�&Y\b o b o ]iWmhZgi�
p ]�^�f�rMba^ d Y\WZY\W � ]¦� d g�z w ]�_ n f5g�z d ^`]�j9b`f
b o ]&z¨^af pPd�p Y w Y\_abaY ng$]Fb o fZjm_H|
l¨f5^4b o ];�X]�hZb`]�^a_ n�d b`] � ft^a�0R dtn µ S y�Ä�_<Ø�{ d WCji×4^`�;l q e9l
_ o f��ÙWZ] d ^ w ��Y�jm]�WmbaY n�d�w¥n hZ^`[5]�_�Æ�§ � hZ^`]�}5ÇF|��;l q e9l�Y\_;_`Y � �WZY�§ n�d Wmb w � p ] w f���b o ]�b¤��f;zZ^`f pCd�p Y w Y\_`baY n g$]�b o fZjm_Mf�[5]�^�b o ]� o f w ]�_azP] n b`^ahZg�|ÉlZft^�b o ]�b d _`um_ Ra� o ] d b S Æ § � hZ^`]��JÇFk
R n ^ahCjm] S Æ�§ � hZ^a]�¼5Ç�k d WCj R n¦p f5WCj S Æ�§ � hZ^`]�Á5Ç d�w\w=n�w´d _a_`YË�
§C]�^`_�zC]�^£rsf5^`g _`Y\g$Y w�d ^9rsft^i_ag d�w\w ba^ d Y\WZY\W � _a]�b`_ d WCjLb o ]jmY�°M]�^a]�W n ] � ]�WZ]�^ d�w\w �iY\W n ^a] d _a]F_Õ�&Y\b o�d W�Y\W n ^`] d _`Y\W � WmhZgi�
p ]�^;f�rRba^ d Y\WZY\W � ]¦� d g�z w ]�_�|



� 	¡¬ « �KX`®;�m¯a¬ « �
� o Y\_�z d zC]F^&_ o f��&_�b o ]%^a] w�d baY\f5WZ_ o Y\z p ]Fb¤�=]�]FW�b`]¦�Zb n�w´d _a_`YË�
§C]�^`_
hZ_`Y�W � b o ]i[t] n b`f5^
_`z d5n ]ig�fZjm] w �&Y\b o �;l q e9l2��f5^¦j��]�Y �5o baY\W ��d WCjLzZ^`f pCd�p Y w Y�_`baY n�n¦w�d _`_aY�§C]�^`_�| q b$zZ^`]�_a]FWJb`_ dzZ^`f pCd�p Y w Y\_`baY n�d W d�w �J_`Y\_+f�r d z d ^`baY n h w�d ^+�;l q eÕl n�w´d _a_`YË�
§C]�^ d WCj2jm]F_ n ^`Y p ]�_+b o ] d�w\� ft^aY\b o g(hZ_aY\W � b o ]+_ d g$] pCd �_aY n b`] n`o WZY�µthZ]�_�rs^aftg³_ab d baY\_ab`Y n�d�w z d bab`]�^aW�^a] n f � W¨Y�b`Y\f5W�b oCd b
d ^`]$hZ_`]�jLY\WUzZ^`f pCd�p Y w Y\_`baY nin¦w�d _`_aY�§C]�^`_ w Y\ut]$y�Ä�_
Ø�{M|�� o ]
d W d�w �m_aY\_¥f�°±]�^`_ d b o ]�ft^a]�b`Y nFd�w ]¦�Zz w�d W d baY\f5W%rsft^Rb o ]��;l q e9l��f5^¢j>�=]FY �to baY\W �
o ]FhZ^aY\_ab`Y n Y\W n ftg p Y\W d b`Y\f5W��&Y�b o b o ]9[5] n �
baft^�_`z d5n ]$^a]Fba^aY\]�[ d�w g$fZjm] w rsf5^
b`]¦�Zb n�d b`] � ft^aY\  d baY\f5W d WCj
� Y\[t]�_&Y\WZ_aY �5o b�Y\WJb`f�b o ]
hZWPjm]�^ w �mY\W �id _a_`hZg$z¨baY\f5WZ_H|
��f5W n¦w hZ_aY\f5W¨_�jm^ d �&W�rs^aftg b o ] d W d�w �J_`Y\_ w ] d jibafib o ]
×4^a���
l q e9l n�w´d _a_`YË§P]�^�k�� o Y n`o ] w Y\g�Y�W d ba]F_Mb o ]�Y\WZ]�� n Y\]�Wmb¥z d ^ d gi�]�b`]�^;b`hZWZY\W �$d WPj�j�]�_aY � W n`o ftY n ]�_;f�rRb o ]Õ�;l q e9l�g�]�b o f�j¶|� o Y\_$g d ut]�_�b o ]�×4^a�;l q e9l n¦w�d _a_`Y�§C]�^�] d _`�2baf�hZ_`] d WCj]�g�zZY\^aY n�d�w ^a]�_`h w ba_;ftW$_`YË� n�w´d _a_`YË§ n�d b`Y�ftW$b d _aum_&_`hZzZzPf5^ab&Y\b`_
d z¨z w Y nFd�p Y w Y\b¤�ÕftWi^a] d�w ��f5^ w j n¦w�d _a_`Y�§ n�d b`Y\f5WizZ^`f pZw ]�g�_�|MÄ w �
b o f5h �to b o ]��;l q e9l¾g$]Fb o fZj�_ o f��=]�jL^`] d _`f5W d�pZw ] d5nFn hm�^ dtn �UftW d�w\w�n�w´d _a_`YË§ n�d b`Y�ftWUb d _aum_Hk=b o ]+b¤��f¡z¨^af pPd�p Y w Y\_abaY ng$]Fb o fZjm_�y�Ä�_
Ø�{ d WCj�×4^a�;l q e9l¸_ o f���]�j�zP]�^£rsf5^`g d W n ]
Y\g$zZ^`f�[5]�g�]�Wmba_4f�r�hZz�bafi�m~
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