
5KE(BEG).ps, page #1, Tue Aug 28 09:47:41 2001

ˇ �� ˇ

� ? 2!˝ ����x* �6,4kn�(� 2!�]�*1%c��c		
c"		��˚ˇ˘ &hz˛��
Kj� �]˙ YG L v� l��]� �`�,) U�,I g'"#$ }L� �]�

1L˙ ; YG )&˙F$ B� xy)�
�� 1��,) U1h4,I˛ 8<� �	�˚ ����c��	˛ $cL@HK� DFA@DJ�OHMD�R@MFLXTMF�@B�JQ
�˚ &NKCRSDHM DS @K���			˚0 oY�/0 $6+<# �� \˙ˇ˘ 345 ?#>K �39

#spW$1˚ E/˝ ?#�/9 mo3n�A˛ 0hWo = 3&>�˛ \. $o �c

W� $1˚ WE4˝ 0h�/˘ !v4 @ˇ"˛ ? 2!#$ oY�/5 ˚ L A�

8A� �/0 ,�4˝ QM˙ ��)�
�˚ �(7 oY!==40 ����x � ˚E� ��� U��/# �<45 /^$o UY˙ *
<4 oY/D˙ ZC/d/ �; /hz˛ˇ ˛ �(7 !==40 	�IT`3� =

/4˛0 +45 oY/K� !8(˙ ZC/d/ �; �			x �~Ih /hz˛)� �(7
oY!==4#$˝ /^IT˙ oYIT� C?]3ˇ˘ >/ $N# oY!==4� T

~˚ $6� ˚H� oY�� mVb8�

_ 6 /��

? 2!˝ �/�uA L˝ C[8(� J(ˇ˘Ih o7S0 ?44˝ :r

ˇ˘ oY�/� ~˚ mVb8˙ ((4))� b80 P˘�� 2$3 1cP˘�

� L A� K8˙ ((4))� L A� b8 bL u? f mV70 =(t�

	��0 .H{ $ j-� ?�0 >5 Y˛)� \|" u? ? mV70 ~�{

~� (�0 >˚�˝ ..ˇ ˛ &G- L !�w G-Cs˙ 19˝ `˚ Q[

;d { ��˘ ˙b @)� ����x �/ ˚E �o}�˝ Y˘ 6A˚ 2c g

$60 A� 2c �/mVb8˚ ˛˚ ((z˛ˇ" aˇ˘˝˛ oY�/0 /

�.=4e mV4/ �;$˝ )j� 8A� ~˚ mVb8˚ QWw)� �8

# oY�/0 Z�˘m:{ & @˝ AD(˚ >b1 `˚)�

vlY��� oY�/˛ !#2I4˛ 2$3 1b8

U�,N%X� Y�vN� "

@� 
 L

#˛ ""A ����x# oY�/0 !0 � 
x˚ ��)��˚ 4I˝ �/� Y

,˚" { & @˝ oY/K� IT˙ &h f/ �; ����x ˚E �		�x 


~}� & �
.= �˛			B ]# P4˝ \. $o˙ �c#ˇ ˛ oY/K� +

>� 3AF3 W� &(˙ 9]45 �(7# 8] oY!==4˙ Y*#)��˚



5KE(BEG).ps, page #2, Tue Aug 28 09:47:41 2001

�� ~˚ $60 ˚H� oY�/ mVb8

=(˙ t>4/ �; /^!==4� Gi� 9k˙ .=#)� $g� fH0 oYBP

�]Z��			˚9 �4U�I��			˚� $6 m=�
�˚ *"(%˝ �4U�I9 �60h� \9n$˘ ����x .~ �_ �6oY2!] O4# 0

xw /K˚ ˛ $6�,) 6��&]� 6�oY4h˝ �		�x ~ ��_ Q3� /K˚
)� !c2!3� �u. ?#�/ $62˘˝ +&U�2!]� b8�˚]I ?˛ �			˚˙ F
& @)� ?6#$˝ &NKCL@M 2@BGR�  CDR DS @K������˛ ����˚˛ (,%� !DQF DS @K������˚˛
%1! NE 2@M %Q@MBHRBN� 'TSBGHRNM�����˚˛ 6NQKC !@MJ� 'DQQDQ@ @MC &@QBH@�����˚ W� b
8˚ =/U>0 �; 5Rz @)�

\ ?� oY/K� $/$?Cs˚ X1z˝ W A/. (�* @˛ˇ"˛ b

* 	�IT˘ vNz˝ ˘�˚ 7i WE4 @/ $N# oY�/A �W{

& @˝ AD(0 1(4 @)�

? 2!˝ oY�/0 =/# mV{ & @˝ _;� =/U>'��D@QKX V@QMHMF

RXRSDL� $62˚0 QW4˝ ˘ X.˚ @)� 4I* ����x �/ ˚E# $62

QW� y`(˙ =B45 6�oY4h�*"(%˚0 Q04)ˇ ˛ �C#˝ $6

�,) 6��&]˙ Cq� ,79 !c2!3* $62 QW# H Kl˙ >

˚ @)��˚ =/U>'�A ! 4Czh @˝ 6A˝ oY�/� AD(˙ �

8# Z�{ & @ ˛ U>WE/ .=� �<4;˙ !�eˇ˘) �/0 (\.

ˇ˘ :h�)� �/WE# Bs E�� U�. CH˙ =B{ & @˙ K b

y"˛ �/A YT 6A˘ 8Dz˝ $1˙ B�4˝ =�* Es & @)�

;?#$˝ ˚' ���	x�Ih ?#�/0 Llˇ˘ �/� WE]3˙ !�

4 ˛ mVb8˙ QW4˝˝ 67˙ DzO /65 ")� I/ ?#�/� b

83 *QTFL@M�����˚0 4IA  4#s�*4#$ XuS˘ 04w #s&z

� 1Sz˝ E/U�4;˙ �i.ˇ˘ /heˇ˘) �/A WE4˝ b8˙

04#˝˘˛ ˚0 ��g� b8˚" �)� +˛ ��g� b80 �/WE� ]

3˚ U�� /?`3 U<# @) ? `˚)� .ARSEDKC����.˚A �u4˝ ��

g� b80 $/T$. /��RDKEcETKEHKKHMF DWODBS@SHNM˚# �; �/A WEw)

 >.)� ˚ b80 4I� 4;˚ /@mA$� /�# B" fE.ˇ˘ ?

4$ $ U�A h% &z# *P4/ 8# #sT9# �� /�T<# B"

'$/ �/A WE{ & @�˙ >))�

˚ ~#* ���.x# WE� c/Q n3<� �/0 Cq;$˛ ����x#˝

A6˛ 3*r/b˛ �3˚/b˛ y˛˘� �6˚ ?#�/0 !˛)� ˚ �&#

"LD �/˝ u�.ˇ˘˝ ?#�/}( >˚�~˛ fH.ˇ˘˝ oY�/�

J�˙ >3)� �D ���	x�# "W� U�(@˙ !$4 @˛* b/b�

QW*16F˚ ˚ �/0 !˛) ;$ J˚O ?b/b oY�/˙" * 4˝



5KE(BEG).ps, page #3, Tue Aug 28 09:47:41 2001

_ 6 / ��

�˚ "NQRDSSH DS @K������@˛ A˚0 $6<W� U6. =49 *^. ;˚ b8˙ +; �/� ]3

˙ !�4))� 1NTAHMH�����˚� /@QS d* b/b oY�/� ]3˙ _Z A�˘ 4˛4

))�
�˚ ����x �/ ˚E #˛ ""#$* }� g A� 8A� �/b8˚ 5| ,$# �; �
(z˛)� C). �C# n+w �/KH �Nˇ˘˝ j]>˘�\y�����˚< j�C�����˚<
_6/˘4�~��			˚< j]>��		�˚ W˙ F & @)�

˘˛ /(� ��g�" ��g� b8ˇ˘˝ ! 0�z� .˝)� 8NAF0 o

Y/K� IT<A b/b oY�/� C?]3˚"˝ ˘ �'˘ �t_S0

>˚�~˛ oY/K IT<� ]3# K;$˝ )j� �t˙ >3)��˚

�{˛ 0h�/# K� ˚Lb80 ���	x� IIh QWz˛)� #H@LNMC

@MC #XAUHF����
˚˝ h% 0h˚ K9( I�1A# ˇ˚e z� ˚0 @˝�

mo$F˚ $G� mo˙ :/ �; U6.ˇ˘ 3n�A0 Aoˇ˘) 2o

. 0hDO˚ IGz˝ b8˙ ((4))� "G@MF @MC 5DK@RBN�����˚* K��

o_#$ #H@LNMC @MC #XAUHF����
˚b8˙ 30b Q:U�˘ t�eˇ˘) ;

?˘�$F� ˘�1# `!˘ 345 0h�/A WE{ & @�˙ >))�

JO K9(˚ I�� 1A#$˝ �/WE˚ $O� I˘� ~/!=# B"

Y#$ & @ˇ ˛ ;?I˘� ~/A :˙&� �/WE AD(˚ >)˝ /

�/˙ *n4))�

?# = oY�/� ˚Lb8˙ 1�˘ Tpv;˙ /*� �N0 2E4/

h˝6 4*˘ ˛)� \|" v;:V˙ /zˇ˘ >� )�� )� A� K8

ˇ˘ !v{ & @)��˚ x~˛ �/WE� KA0 /zˇ˘ � �«ËÞÝ…Ý

�AHM@QX BGNHBD LNCDK˚ˇ˘ %Q@MJDK @MC 1NRD����?˚˛ 'TBGHRNM @MC ,B#HKK�����˚˚

?#�/ = 0h�/ v;� mV# �H4))� ˚ b80 �/A WE� /

c#˝ �˛ WE4� .0 /c#˝ 	� ˚˙ 20�T&# I54 ˛ �/# �

� .=� 0�T&0 :0 E P˘��OQNAHS˚ V˝ ˘8�KNFHS˚b8˙ 94eˇ

˘) �/0 v;4 �/t�˙ mV�)�

s~˛ �/0 x'T&<4� . ˛ j. �&0 *g ˚H45 b8˙ ((

4˝ :rˇ˘ 2@BGR˛ 3NQMDKK @MC 5DK@RBN����?˚A "H4))�

u~˛ �/9  g� K7# @) EX4˝ T&F˙ [4� E ˚ T&F

˘Ih WE4˝ �/G-0 ;>45 �&0 ((4˝ G-gCV˚ @ˇ ˛

*@LHMRJX˛ +HYNMCN˛ @MC 1DHMG@QS�����˚˛ *@LHMRJX�����˚A ?#�/ = 0h�

/ mV# "H4))�

�~˛ ˛�*��			˚˚ C[8�43 
c1A uqQP '3˙ �H45 ?#�



5KE(BEG).ps, page #4, Tue Aug 28 09:47:42 2001

�� ~˚ $60 ˚H� oY�/ mVb8

�˚ ˚ b80 ˚2;  CDR˛ ,@RHG˛ @MC 3DMDMF@TYDQ�����˚A xX 4)4e Q{4))�
�˚ 9_� (˙� $6˘ oY/@ q7�u9 Y0 �/�&0 ((#) 4x"* �/�
&� v,A P"1 `˚/ $N# v;6A9 /c# B" �/� o7SA P"k) 

>˝ `˚ >˛.˚)�

/0 mV� b8˚ @)� ˚ :r0 t�b8� _;ˇ˘ b8� .>(˙ +

7.ˇ˘ Ip{ & @˙ K~ by"˛ t�b8# CE� �/�u� ((˚

AD4)˝ @/˚ @)�

)�~˛ G-gCV� P˘�b8� J(˙ ?>/� 8A˘  CDR˛ ,@RHG˛

@MC 3DMDMF@TYDQ�����˚A x[˙ >))��˚ ˚ b80 �/WE� o7S0 T

&� �E /72$6˘Ih 94�)˝ /#$ /( b8� w˚0 >3)� �

«ËÞÝ…Ý˚" G-gCb80 �/�&A '˛ 4;k o7S0 I�#˙

$ �/A WE#) 4��)� m0 F�˛ *@LHMRJX˛ +HYNMCN˛ @MC 1DHMG@QS

�����˚˝ �/�&A ]5ˇ˘Ih uz{w� 
n ˚1� ˚˙ >˚� �/"

 cY#ˇ ˛ j]>��		�˚0 �/�&A ]5ˇ˘Ih uz{w� ���n ˚

1� ,�# @ˇ� �/" 4�4))� \|" �/�&A �2 h6 &z

˙ `hd �/A WE#) (4{ & @˙�˝ (74/ hb)��˚

o7S0 �"Se >e  ˇ� �/� KVS&A 9hF/ $N# �/m

V# �� K�� +7. ?�0 /�4/ h˝5 )�˛ o7S0 �"Se 1

e  ˇ� �/G-A �)4e ˛˚ WE45 v;� G*(˚ 1b1 & @

)˝ N�/˚ @)� B"$ �/0 >˛.ˇ˘ 4�4˝� Yhk /72$6

˘Ih *nw �/�&� t�v, Y0 J(˙  ˝;d { `˚)�

˚|� �T˙ @L# L ? 2!˝  CDR˛ ,@RHG˛ @MC 3DMDMF@TYDQ�����˚

}( C[8b8� _;3 2$3 1�RDKEcDWBHSHMF SGQDRGNKC @TSNQDFQDRRHUD˚b8˙

94eˇ˘) /72$6˘Ih o7S0 *g 944))� )/ �4�˛ ˚ :

r0 �/0 4�e# 2!$A o�˘ o7S0 044� . ˛ b8˙ 94

45 *n� o7S0 /zˇ˘ 41R&� �/R&˙ !v4˝ :r˚" 

{ & @)�

? 2!#$ �/mV# �H� b80 /(� P˘�b8� _I 0�T&

0 2$3 1b8ˇ˘ 9445 x'T&<� ˚˙ �H4˝ 2$3 1cP˘�b8

� L A� 8A˚)� 2$3 1cP˘�b80  CDR DS @K������˚#$ }� �Hz

˛ˇ" #˛ ""� U##˝ 2$3 1cP˘�b8>)˝ (lP˘�b8� m

V(�A xX #&4e "L�)�

��� 8Q0 �; )�� Y0 fHˇ˘ �N˙ !(4))� #[ �a=#



5KE(BEG).ps, page #5, Tue Aug 28 09:47:42 2001

_ 6 / ��

	˚ NB˙ L˝ $/Z}b8˙ _).ˇ˘ 3 1b8˚" 4˝˘˛ $g� 0�0 3NMF
����	˚ m=� NB˙ U7[ˇ˘ 45 R& c 8#˚ I ie _h"˝ b8˙ 23 1
�RLNNSGHMF SQ@MRHSHNM @TSNQDFQDRRHUD˚b8˚" �)� 3 1b8 L#$ R& c� 8#˚

20�T&� ^ / �ES# B" P"�˝ U#0 2$3 1b8˚" �)� 23 1b8
# K;$˝ )@MRDM @MC .G�����˚< !U"˘�(G��		�˚˛ 2$3 1b8# K;$˝ /NSSDQ
����˚< '@MRDM�����˚ m=� 3Q� 2$3 1b8� 94:V0 '@MRDM�����˚# �(#)�


˚ ((#˝ (MCDODMCDMSKX @MC (CDMSHB@KKX #HRSQHATSDC� a˛<$o�

$˝ �/�&3 20�T&0 Cq� _I 0�T&˘Ih �/0 4�4/

�� 2$3 1b8˛ �/mV˙ �� P˘�b8 = 2$3 1cP˘�b8˙ 0�

4))� ˚h$ �b=#$˝ X mVb8� 94?�9 mV(�0 �/4)

ˇ Oˇ˘ �c=#$ 2!0 `Y4 XE 2!0 �� �u˙ I14

))�

A� ��mVb8

? f#$˝ �/0 4�4/ �; �H{ 2$3 1b8� �/mV# �H{

P˘� = 2$3 1cP˘�b8� !=0 3Q�)�

�� 2$3 1b8

a@#$* 7p#�~˛ ? 2!#$˝ NB$/Z}�SGQDRGNKC @TSN QDFQDRRHUD�

3 1˚b8� _;3 2$3 1b8˙ �H; �/� o7S0 94#)�	˚ KVS

0 �X�˛ ee˛ XM˚˛ I/=!˙ �X�˛ Xˇ�˛ ee˛ XˇO˝�˚˚" 4� 3 1b80

)�� Y˚ 4�w)�

XSC�^�˝^�XSˇ�˝ ee ˝^OXSˇO˚(�PSˇ�d`˚˝

�_�˝_�XSˇ�˝ ee ˝_OXSˇO˚(�PSˇ�F`˚˝uS ��˚

5/$˛ (��˚� �/e&�HMCHB@SNQ ETMBSHNM˚
PSˇ�CP�XSˇ�˛ ee˛ XSˇO˚� Yhk /72<h� e&

b8 ��˚#$ XS# �� $/Z}w&˝ O�e�˚˚ ˛ o7S b&˝ `˚)�

Bwf uS˝ XS# K45 uW, wv72�,@QSHMF@KD CHEEDQDMBD RDPTDMBD˚˚ ˛

((#�	˛ n�˚˚" A44$�
˚ $/Z}:4r� b& ^I˝ PSˇ�d`_ $� $/

Z}7&˚ ˛ _I˝ PSˇ�F`_ $� 7&˚)� bG9 Y0 WS˛ WS�`˚ W� /-



5KE(BEG).ps, page #6, Tue Aug 28 09:47:42 2001

�� ~˚ $60 ˚H� oY�/ mVb8

0 �H4� r ��˚0 r ��˚˛ �
˚ˇ˘ H� (l4e u/w)�

WSC��˛ XSˇ�˛ ee˛ XSˇO˚=˛ WS�`˚C�WS=(�PSˇ�d`˚˛ WS=(�PSˇ�F`˚˚=

" 4�

XSCWS=^(�PSˇ�d`˚˝WS=_(�PSˇ�F`˚˝uS˛ ��˚

V˝

XSCWS�`˚=e˝uS˛ �
˚

˚" w & @)� ˚ r#$ ^C�^�˛ ee˛ ^O˚=˛ _C�_�˛ ee˛ _O˚=˛ eC�^=_=˚=

˚)� e� 94S0 e�`˚" 4�

_C(Z)=i j
-1

i jv
n

t=1
xt(Z)ytv

n

t=1
xt(Z)xt(Z)m �.˚

˚ w)� V� �wf0

u�`˚CXSˇWS�`˚=e�`˚ �˚

˚ z ˛ �wf� vO0

hn
2C (Z)=C

1
n

v
n

t=1
oC(Z)2 �?˚

˚ w)� \=˘ o7S `# �� 94S˝

ZC=ArgminZZ,hn
2C (Z), ,=[Ẑ, Z@] ��˚
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