1 JAIST CN <1 2J 3X 8& 5f 2J 8D ?M A* 9% $K $h $k >p Js %" %/ %; %9 $K E, $7 $? %G !< %? %b %G %k $K $D $$ $F KL N& @h C< 2J 3X 5; =Q Bg 3X 1! Bg 3X NS 9, M: Con ten ts 1. >p Js 2a B? $K $h $k %" %/ %; %9 :$ Fq @- 2. [# Kf $J C5 :w MW 5a $K BP $9 $k 5; =Q F0 8~ 3. <g 4Q $H 5R 4Q $N :F 9M 4. F0 E* $K CN $N 6u 4V $r 9= C[ $9 $k %b %G %k !J %U %! %8 %# O@ M} $H $N @\ E@ !K 5. ;T >l J, @O $N 8D ?M A* 9% %b %G %k $H $N 4X O" @- 6. $^ $H $a =========================================================== |

2 JAIST CN <1 2J 3X 8& 5f 2J 1. >p Js 2a B? $K $h $k %" %/ %; %9 :$ Fq @- =========================================================== |

3 JAIST CN <1 2J 3X 8& 5f 2J 2. [# Kf $J C5 :w MW 5a $K BP $9 $k 5; =Q F0 8~ Dymanic Structure: F0 E* $J 4X 78 IU $1 $N I, MW @- [Halasz88,91] Casual User: %" %$ %G %" Ce A[ $J $I $X $N [# Kf $J 0U ?^ [Lo eb92] $d C5 :w $N MW 5a [Belkin92] So cial, Collab orativ e Filtering: ?. Mj $G $- $k ?M $+ $i $N >p Js $d 2r <a [Malone87] $r , 8_ $$ $N F@ 0U BP >] $G Jd 4V E* $K 3h MQ [Gold- b erg92] Long T erm Goal: %f !< %6 $H $N BP OC (user pro�le [Belkin92]) $K $h $j , ;~ 4V E* $K JQ 2= $9 $k 6= L# $d 4X ?4 $r %7 %9 %F %‘ $K H? 1G Customization: 8D ?M $K 9g $C $? >p Js 72 $N 9= B$ 2= / I= <( [Bow- man94][Lo eb92] Recommendation: %$ %s %? !< %M %C %H $K $* $1 $k ?M E* ;q 8; $d ?d >) $N 3h MQ [Hill95][Shardanand95] |

4 JAIST CN <1 2J 3X 8& 5f 2J 3. <g 4Q $H 5R 4Q $N :F 9M 3.1 ?M 4V E* $J <g 4Q @- $N 2s I| [ ?{ Ln 90] <g 4Q !J ?M 4V CN !K : %Q %9 %+ %k $N D> 4Q E* ?4 >p G’ <1 , %P %7 %e %i !< %k $N 35 G0 G’ <1 $K $* $1 $k Hs H= L@ !J B? MM 2= !K , � 8D ?M E* <g 4Q ! %U %! %8 %# M} O@ $, =E ;k , � :, 8; E* $J G’ <1 $K $+ $+ $o $k Ia JW E* <g 4Q , ! <g 4Q $N Fb $K G’ <1 $N 5R 4Q @- $r 8+ =P $9 4Q G0 O@ !J %+ %s %H !K , � 2a 5n $N 2A CM 4Q $K BP $9 $k H? >J $N <g 4Q , 5R 4Q !J 5! 3# CN !K : %G %+ %k %H $N J} K! E* 2{ 5? , J, @O <g 5A , 0l 0U 35 G0 , 9g M} <g 5A E* <g 4Q . 2f !9 $O , <g 5R Fs 86 O@ $h $j $b Aj Jd E* $H $9 $k N) >l !J %\ !< %" - %o %$ %D %’ %C %+ !< !K $r $H $k . =========================================================== |

5 JAIST CN <1 2J 3X 8& 5f 2J 3. <g 4Q $H 5R 4Q $N :F 9M 3.2 %M %C %H %o !< %/ <R 2q $K $* $1 $k CN $N N. DL , 3h MQ , AO B$ 6& M- <g 4Q $d 6& M- 5R 4Q $+ $i %$ %s %9 %Q %$ %d $5 $l $? 3F 8D ?M $N D> 4Q $r 86 F0 NO $H $7 $F , ?7 $7 $$ 35 G0 $N 7A @. $d M} 2r $r B% ?J !? 6& M- $7 $F $$ $/ . |

6 JAIST CN <1 2J 3X 8& 5f 2J 4. F0 E* $K CN $N 6u 4V $r 9= C[ $9 $k %b %G %k 4.1 ;k E@ $K 1~ $8 $? 4X O" EY p ( x ; � ) $N @8 @. %G !< %? A‘ :n !’ 4X O" @- $N 6/ <e $, D% $k 4X ?t 6u 4V !J B? MM BN !K >e $r C5 :w ! $= $N 4X O" EY $K $h $k %i %s %- %s %0 I= $J $I $+ $i >p Js $r A* Br . |

7 JAIST CN <1 2J 3X 8& 5f 2J 4. F0 E* $K CN $N 6u 4V $r 9= C[ $9 $k %b %G %k 4.2 %G !< %? %b %G %k $N Hf 3S => Mh %b %G %k : %O %$ %Q !< %F %- %9 %H Ey $N $h $& $K D> @\ D% $i $l $? %j %s %/ $O $b $A $m $s , B0 @- CM $N >r 7o 0l CW $J $I $G 4X 78 IU $1 $i $l $k !J 4X 78 I= $J $I $K $* $1 $k !K 4V @\ E* $J %j %s %/ $b 4^ $a $? , >p Js 4V $N 4X 78 !J %j %s %/ !K A‘ :n $+ $i , A* Br E* $K >p Js ( =8 9g ) $r Cj =P . >p Js $H %j %s %/ =8 9g Cf $N 8D !9 $N MW AG $K BP $9 $k Be ?t E* A‘ :n . 4X 78 J, I[ %b %G %k : ;k E@ $K BP $9 $k >p Js $N 4X O" @- $N 6/ <e $r I= $9 %j %s %/ $r , ( =E $_ IU $1 $F ) AH $_ 9g $o $; $? J, I[ 6u 4V $r 9M $( $F , %j %s %/ 6/ EY $N J, I[ 6u 4V $K BP $9 $k A‘ :n $r 2p $7 $F , A* Br E* $K >p Js ( =8 9g ) $r Cj =P . 4X O" $N 6/ <e $N IU $$ $? %j %s %/ 6/ EY $N =8 $^ $j $G $" $k , 3N N( J, I[ $N 4X ?t 6u 4V $K BP $9 $k 4v 2? 3X E* A‘ :n . |

8 JAIST CN <1 2J 3X 8& 5f 2J 4. F0 E* $K CN $N 6u 4V $r 9= C[ $9 $k %b %G %k 4.3 � - J, I[ B2 $K $h $k 4X 78 J, I[ %b %G %k $N 6q 8= 2= � - J, I[ B2 S � = f p � ( x ; � ) g , p � ( x ; � ) def = " 1 � � 2 n +1 X i =1 � i F i ( x ) # 2 1 � � ; ( � 6 = 1) X = f 1 ; 2 ; : : : ; m g >e $N 3N N( J, I[ p i ( x ) > 0, F i ( x ) def = [ p i ( x )] 1 � � 2 . + � - %" %U %! %$ %s B? MM BN ~ S $K 3H D% ~ S = f ~ p ( x ; � ) j ~ p ( x ; � ) > 0 ; P x 2X ~ p ( x ; � ) < 1g , ~ p ( x ; � ) def = " 1 n n X i =1 � i F i ( x ) # 2 1 � � = " 1 n n X i =1 u i ( x ) � # 1 � ; C" $7 , � def = 1 � � 2 , � i def = n� � i , u i ( x ) def = ( � i ) 1 � p i ( x ) $H $9 $k . |

9 JAIST CN <1 2J 3X 8& 5f 2J 4. F0 E* $K CN $N 6u 4V $r 9= C[ $9 $k %b %G %k 4.4 ;X ?t 7? J, I[ B2 $H :. 9g 7? J, I[ B2 ( � = � 1) Exp: p ( x ; � ) = exp [ C ( x ) + P n i =1 � i F i ( x ) � ( � )] ; = p 0 ( x )� n i =1 h p i ( x ) p 0 ( x ) i � i = P x 2X � p 0 ( x )� n i =1 h p i ( x ) p 0 ( x ) i � i � ; Mix: p ( x ; � ) = p 0 ( x ) + P n i =1 � i ( p i ( x ) � p 0 ( x )), C" $7 , C ( x ) = log p 0 ( x ), F i ( x ) = log p i ( x ) p 0 ( x ) $H $7 $? . n = 2 $N Nc !’ m <! 85 $N 3N N( %Y %/ %H %k p; q 2 M $r 7k $V #2 $D $N J} K! r ( x ) = C t � p ( x ) 1 � t q ( x ) t ; s ( x ) = (1 � t ) p ( x ) + tq ( x ) : ;~ 4V JQ ?t 0 < t < 1, 5, 3J 2= Dj ?t C t = f P x 2X p ( x ) 1 � t q ( x ) t g � 1 . =========================================================== |

10 JAIST CN <1 2J 3X 8& 5f 2J 4. F0 E* $K CN $N 6u 4V $r 9= C[ $9 $k %b %G %k 4.5. � - J, I[ B2 , J? 6Q CM 4X ?t , J? 6Q 1i ;; ;R $N 4X ?t %/ %i %9 4X 78 J, I[ %b %G %k $O , %Y %/ %H %k >p Js 8! :w %b %G %k $N OR 7k 9g $r %U %! %8 %# 1i ;; $K $7 $? %U %! %8 %# >p Js 8! :w %b %G %k $K Aj Ev !J !\ 5, 3J 2= :n MQ !K . |

11 JAIST CN <1 2J 3X 8& 5f 2J 5. ;T >l J, @O $N 8D ?M A* 9% %b %G %k $H $N 4X O" @- 5.1. B? B0 @- A* Br %b %G %k $N MW Ls [ Cf @> 84] |

12 JAIST CN <1 2J 3X 8& 5f 2J 5. ;T >l J, @O $N 8D ?M A* 9% %b %G %k $H $N 4X O" @- 5.2. >C Hq <T <{ MW %b %G %k !J FC @- ! A* 9% !K @= IJ ;T >l $N FC @- i $N >C Hq NL q i $K BP $9 $k 8z MQ U ( q ) $, , Cobb-Douglas 7? 4X ?t : U ( q ) = � n i =1 q � i i ; , p ( x ; � ) = � n i =1 [ p i ( x )] � i P x 2X n � n i =1 p i ( x )] � i o ; CES 7? 4X ?t ( � < 1 ): U ( q ) = " X i � i q � i # 1 � ; , p � ( x ; � ) = " 1 � � 2 n +1 X i =1 � i f p i ( x ) g 1 � � 2 # 2 1 � � : $H 5, Dj $5 $l , $= $l $> $l ;X ?t 7? J, I[ B2 $H � - J, I[ B2 $K BP 1~ $9 $k . =========================================================== |

13 JAIST CN <1 2J 3X 8& 5f 2J 5. ;T >l J, @O $N 8D ?M A* 9% %b %G %k $H $N 4X O" @- 5.3. ;T >l %7 %’ %" %b %G %k !J B0 @- ! A* 9% ! A* Br !K BP >] !J %V %i %s %I !K k 2 X $N 3N N( E* 8z MQ P r ob ( k ) � A k $, , MNL %b %G %k : P r ob ( k ) = exp ( P n i =1 � i X k i ) P m j =1 exp ( P n i =1 � i X j i ) ; , p ( x ; � ) = n X i =1 � i p i ( x ) ; MCI %b %G %k : P r ob ( k ) = � n i =1 X � i k i P m j =1 n � n i =1 X � i j i o ; , p ( x ; � ) = � n i =1 [ p i ( x )] � i P x 2X n � n i =1 p i ( x )] � i o ; $H 5, Dj $5 $l , MNL %b %G %k $N log P r ob ( k ) $H MCI %b %G %k $N P r ob ( k ) $O $= $l $> $l :. 9g 7? J, I[ B2 $H ;X ?t 7? J, I[ B2 $K BP 1~ $9 $k $, , � - J, I[ B2 $H 0l HL 2= MCI %b %G %k A k = � n i =1 �( X k i ) � i $H $N 4X ?t 7? $O 0l CW $7 $J $$ ( I8 =‘ 7A F i ( x ) = [ p i ( x )] � !$ 0 < p i ( x ) < 1 $K $* $$ $F ). =========================================================== |

14 JAIST CN <1 2J 3X 8& 5f 2J 5. ;T >l J, @O $N 8D ?M A* 9% %b %G %k $H $N 4X O" @- 5.4. � - J, I[ B2 , J? 6Q 1i ;; ;R , 8D ?M A* 9% %b %G %k $N 4X ?t %/ %i %9 � � � - @\ B3 J? 6Q !J O@ M} 1i ;; !K >C Hq <T <{ MW ;T >l %7 %’ %" �1 1 - :G >. !J AND !K CES 7? 0 1 ;X ?t 7? 4v 2? J? 6Q !J AND E* !K Cobb-Douglas 7? MCI 1/2 0 %j !< %^ %s J? J} :, J? 6Q !J AND E* !K CES 7? 1 -1 :. 9g 7? ;; =Q J? 6Q !J Cf MG !K MNL 2 -3 - 1s ?4 NO J? 6Q !J OR E* !K 1 �1 - :G Bg !J OR !K Nc !’ 4v 2? J? 6Q z = [ � i u i ] 1 n $O , N> JU $N log $r $H $k $H , ;X ?t 7? log z = 1 n P i log u i $H $J $k !J � ! 0 $N >l 9g !K . |

15 JAIST CN <1 2J 3X 8& 5f 2J 5. ;T >l J, @O $N 8D ?M A* 9% %b %G %k $H $N 4X O" @- 5.5. 4X 78 J, I[ %b %G %k $H 8D ?M A* 9% %b %G %k $H $N JQ ?t BP 1~ 4X 78 J, I[ %b %G %k ;T >l %7 %’ %" >C Hq <T <{ MW � $K BP $9 $k 4X O" EY %V %i %s %I $N 5[ 0z NO / L% NO 8z MQ !J $N BP ?t !K log p ( x ; � ) P r ob ( k ) � A k U ( q ) ;k E@ i $K BP $9 $k BP >] k $N i HV L\ $N <{ MW / ?t NL >p Js x $N 4X O" EY p i ( x ) B0 @- X k i !J @= IJ $N J* M} FC @- !K q i ;k E@ i $N =E MW EY 8D ?M $N H? 1~ 8D ?M $N SO 9% %Q %i %a !< %? � i %Q %i %a !< %? � i %Q %i %a !< %? � i 8D ?M A* 9% %b %G %k $N FC @- $d B0 @- $H $N Hf 3S $K $* $$ $F , ;k E@ $K BP $9 $k >p Js $N 4X O" EY $N <g 4Q @- $r $h $j $$ $C $= $& 6/ D4 $7 $? >e $G , 4X 78 J, I[ %b %G %k $O $= $l $i $H BP 1~ IU $1 2D G= $H $J $k . |

16 JAIST CN <1 2J 3X 8& 5f 2J 6. $^ $H $a � ?M 4V $N <g 4Q @- $r 9M N8 $7 $? , ;k E@ $K BP $9 $k >p Js $N 4X O" @- $N 6/ <e $K 4p $E $$ $F , Mx MQ <T $N !J J# 9g E* $J !K ;k E@ $K 1~ $8 $F F0 E* $K 4X 78 9= B$ $r 9= C[ $9 $k %G !< %? %b %G %k $r >R 2p $7 $? . >p Js 4v 2? 3X $N � - J, I[ B2 $K $h $C $F %b %G %k $r 6q 8= 2= $7 $? . � => Mh $N 4X 78 I= $J $I $K $* $1 $k Be ?t E* $J %G !< %? A‘ :n $H Hf 3S $7 $F , K\ %b %G %k $K $* $1 $k E} 7W E* B? MM BN !J 4X O" EY $N 4X ?t 6u 4V !K >e $N 4v 2? 3X E* $J %G !< %? A‘ :n $d , $= $N %U %! %8 %# J? 6Q 2= :n MQ , 5Z $S , 3N N( E* >p Js 8! :w %b %G %k $H $N @\ E@ $r <( $7 $? . � ;T >l J, @O $N 8D ?M A* 9% %b %G %k $H $N , 4X ?t %/ %i %9 $K $* $1 $k M} O@ >e $N L) @\ $J 4X O" @- $d , 1~ MQ >e $N JQ ?t 4V $N BP 1~ 4X 78 $r ;X E& $7 , Hs @~ 7A $N A* 9% 6u 4V $r C5 :w $9 $k $? $a $N 4p K\ %b %G %k $H $7 $F 0L CV IU $1 $? . =========================================================== |

17 JAIST CN <1 2J 3X 8& 5f 2J Jd B- 0. 8& 5f J, Ln $N 9- $, $j |

18 JAIST CN <1 2J 3X 8& 5f 2J Jd B- 1.1. %$ %s %? %i %/ %7 %g %s $N 3H D% J* M} @$ 3& 5- 9f @$ 3& CN $N @$ 3& BP OC $N Aj <j J* M} E* <B :_ Cj >] E* <B :_ !J %3 !< %I !K Cj >] E* G’ CN J* BP OC $N 7k 2L 30 3& $X $N F0 :n 7W ;; , 35 G0 M} 2r , J8 =q JT =8 >u 67 GD 0. 1d D9 5! G= ?H BN 5- 9f =h M} D> 4Q E* ;W 9M !) A‘ :n 46 3P 30 E* Fb E* ?< E* F; 6q $N Nc I‘ , 9) :n 5! 3# , <V J8 =q %( %G %# %? <! @$ Be DB !) B@ 8E $N ?M N‘ $+ $i 8= Be $K ;j $k $^ $G $N 2J 3X 5; =Q $N H/ E8 $K $h $C $F , J* $H $N %$ %s %? %i %/ %7 %g %s ! 5- 9f $H $N %$ %s %? %i %/ %7 %g %s ! >p Js $d CN <1 $H $N %$ %s %? %i %/ %7 %g %s $X $H 3H D% $7 $D $D $" $k . =========================================================== |

19 JAIST CN <1 2J 3X 8& 5f 2J Jd B- 1.2. L% NO E* $J >p Js $O !) 5R 4Q E* $J $b $N !J %m %4 %9 !K <g 4Q E* $J $b $N !J %Q %H %9 !K Nr ;K E* $J ;v <B I> 2A $, L$ Dj $J %H %T %C %/ %9 <- =q >. @b , 5- ;v K! N’ , 5, B’ 7P 83 $J $I $K 4p $E $/ 8A 4Q B, %G !< %? $N Me Ns $5 $^ $6 $^ $J 0U 8+ $N =8 Ls >& 6H %a %G %# %" $r 2p $7 $? 8x <0 >p Js 8} %3 %_ >p Js M= $a 8G Dj 2= $5 $l $? BN 7O , %9 %- !< %^ ;k E@ $K 1~ $8 $? 4X 78 9= B$ 1i eh $d O@ M} $K $h $k 4X 78 F6 ;! $d D> 4Q $K $h $k 4X 78 <u F0 E* $J 0U L# EA C# BP OC E* $J 0U L# 2r <a ) !J B> ?M $N !K $5 $^ $6 $^ $J ;k E@ $+ $i 6c L# $5 $l $? >p Js $r $b $H $K , <+ $i $N L\ E* $d 0U ?^ $K 9g $C $? 3h MQ $r 8+ $$ =P $; $k $3 $H , $9 $J $o $A , 8= <B @$ 3& $K 3h $+ $; $k !J @8 $- $? !K 0U L# $E $1 $, MW 5a $5 $l $k . =========================================================== |

20 JAIST CN <1 2J 3X 8& 5f 2J Jd B- 1.3. ?M !9 $N ?d >) $r 3h $+ $7 $? L% NO E* $J >p Js 6u 4V F0 E* $J 4X 78 9= C[ $N I, MW @- : F. Halasz, Re ections on Note Cards: Sev en Issues for the Next Generation of Hyp ermedia Systems, CA CM’88 P ersonal/Collab o %U %# %k %? %j %s %0 : D. Goldb erg, et al., Using Collab o- rative Filtering to W ea v e an Information T ap estry , CA CM’92. S. Lo eb, Arc hitecting P ersonalized Deliv ery of Multimedia Informa- tion, CA CM’92. %+ %9 %? %‘ 2= $N MW K> : C.M. Bo wman, et al., Scalable Internet Resource Dis- cov ery: Researc h Problems and Approac hes, CA CM’94. ?M E* ;q 8; / ?d >) $N 3h MQ : W. Hill, et al., Recommending and ev aluating choices in a virtual comm unit y of use, CHI’95 Conf. Pro c.’95. U. Shardanand and P . Maes, So cial Information Filtering: Algorithms for Automating \W orld of Mouth," CHI’95 Conf. Pro c.’95. M. Balabano vic and Y. Sholam, Conten t-Based, Collab orativ e Rec- ommendation, CA CM’97. =========================================================== |

21 JAIST CN <1 2J 3X 8& 5f 2J Jd B- 2.1. 4X 78 ( 3N N( ) J, I[ %b %G %k ) ;k E@ $N =E MW EY %Q %i %a !< %? � $G D% $i $l $k >p Js $N 4X O" EY $N J, I[ 6u 4V $H $7 $F B? MM BN S = f p ( x ; � ) g $r 9M $( , S $K BP $9 $k A‘ :n ( %Q %i %a !< %? JQ 2= $K $h $k 6u 4V C5 :w ) $r , C5 :w 7P O) >e $N ;k E@ $K 1~ $8 $F >p Js $N 4X 78 9= B$ $r F0 E* $K @8 @. $9 $k DB A‘ :n $H $9 $k . |

22 JAIST CN <1 2J 3X 8& 5f 2J Jd B- 2.2. %G !< %? %b %G %k $K $* $1 $k 4X 78 A‘ :n $N JQ A+ !c DB $N 4X 78 A‘ :n $N H/ E8 !d RDB !’ 4X 78 Be ?t $K $h $k 4X 78 I= $N J, 3d E} 9g , ER !’ 4X 78 B0 @- $N IU M? !J RDB @_ 7W $K JX Mx !K , SDM !? OODB !’ 4X 78 $N 3, AX !? Cj >] 2= , Hyp erT ext DB: %j %s %/ JT =8 , 4X 78 J, I[ %b %G %k !’ 4X 78 $N 6/ <e $N O" B3 6u 4V $X $N A‘ :n . =========================================================== |

23 JAIST CN <1 2J 3X 8& 5f 2J Jd B- 2.3. 4X 78 J, I[ %b %G %k $N Mx E@ 3N N( E* $J 4K $$ 7k 9g : � Mx MQ <T $N <A Ld $K 1~ $8 $? F0 E* $G =@ Fp $J 9= B$ 2= !J %j %s %/ ;~ Be $N =* _a [Halasz88,91] $K BP =h !K � ?M 4V $N <g 4Q !J 3N N( !K $K 4p $E $/ [# Kf $J =h M} , � E} 7W M} O@ $J $I $K 4p $E $/ M} O@ 2r @O $N 2D G= @- , %b %G %k 9= @. >e : � %G !< %? 5, Dj O+ NO $N Bg I} :o 8: !J >p Js 4V $N L) $J 7k 9g $G $O $J $/ , ;k E@ $H >p Js 4V $N AB $J 7k 9g !K , � ;k E@ $+ $i $N Hf 3S E* L@ <( E* $J A4 BN 9= B$ !? 4X 78 $N GD 0. , � >p Js 4V $N 4X O" @- $d 2r <a $N <+ M3 EY $, Bg . ! 9= B$ GK 2u $H :F EY 9= B$ 2= $r @Q 6K E* $K 9T $J $C $F $$ $k . =========================================================== |

24 JAIST CN <1 2J 3X 8& 5f 2J Jd B- 2.4. Croft $N IR %b %G %k $H ;X ?t 7? J, I[ B2 :w 0z X $r ;} $D J8 =q $N $" $k <A Ld $X $N 4X O" EY g ( X ) $r g ( X ) = log P ( X j R el ev ant ) P ( X j N onr el ev ant ) = n X i =1 x i log p i (1 � q i ) q i (1 � p i ) + n X i =1 log 1 � p i 1 � q i ; $H $9 $k ( %Y %/ %H %k IR !’ :w 0z � <A Ld ). C" $7 , $= $l $> $l FH N) $J , <A Ld $K 4X O" $9 $k J8 =q d $, 9‘ x i $r 4^ $‘ 3N N( p i , <A Ld $K 4X O" $7 $J $$ J8 =q d $, 9‘ x i $r 4^ $^ $J $$ 3N N( q i $H $9 $k . ) 4X O" @- p i $N $_ $N IR $r 9M $( $l $P ;X ?t 7? log p ( x ; � ) = X i � i log p i ( x ) � ( � ) ; $K 5" Ce . =========================================================== |

25 JAIST CN <1 2J 3X 8& 5f 2J Jd B- 2.5. 4{ B8 $N DB, IR %b %G %k $K BP $9 $k 0L CV IU $1 ?^ 1: 4X 78 J, I[ %b %G %k $N 4X 78 >l $N %G !< %? A‘ :n $H J? 6Q 2= :n MQ |

26 JAIST CN <1 2J 3X 8& 5f 2J Jd B- 3.1. J? 6Q CM 4X ?t !J %* %Z %l !< %7 %g %s %: %j %5 !< %A !K Dj 5A 1 O" B3 4X ?t z = � ( u 1 ; u 2 ) $, <! $N 3 $D $N >r 7o $r K~ B- $9 $k $H $- , $3 $l $r J? 6Q CM 4X ?t , $= $N CM $r J? 6Q CM $H $$ $& . 1. u 1 ; u 2 > 0 $G , min ( u 1 ; u 2 ) � � ( u 1 ; u 2 ) � max ( u 1 ; u 2 ) . 2. 4X ?t � ( u 1 ; u 2 ) $O u 1 ; u 2 $N $= $l $> $l $K $D $$ $F Hs 8: >/ 4X ?t $G $" $j , Dd N1 E@ $, $J $$ . � ( u 1 ; u 2 ) $, Hy J, 2D G= $J >l 9g : g r ad � � 0 , div � > 0 . 3. 4X ?t � ( u 1 ; u 2 ) $O 1 <! $N F1 <! 4X ?t $G $" $k . $9 $J $o $A , $9 $Y $F $N > 0 $K $D $$ $F , � ( u 1 ; u 2 ) = � ( u 1 ; u 2 ) $, @. N) $9 $k !J <\ EY JQ 49 $K $h $k IT JQ @- $N 0l <o !K . J? 6Q !’ min � D4 OB � 4v 2? � ;; =Q � AP BP 4v 2? � AP BP D4 OB � max =========================================================== |

27 JAIST CN <1 2J 3X 8& 5f 2J Jd B- 3.2. J? 6Q 1i ;; ;R !J %U %! %8 %# O@ M} 1i ;; !K Dj 5A 2 J? 6Q 1i ;; ;R M $O , M : [0 ; 1] � [0 ; 1] ! [0 ; 1] $J $k 4X ?t $G $" $j , <! $N >r 7o $r K~ $? $9 $b $N $G $" $k . 1. min ( u 1 ; u 2 ) � M ( u 1 ; u 2 ) � max ( u 1 ; u 2 ) . 2. M ( u 1 ; u 2 ) = M ( u 2 ; u 1 ) !J 8r 49 @- !K . 3. M $O O" B3 , A} 2C 4X ?t $G $" $k . 4. M (0 ; 0) = 0 ; M (1 ; 1) = 1 . 5. M ( u; u ) = u !J 6R Ey @- !K . 6. M 62 f min; max g . %U %! %8 %# 1i ;; !’ t- %N %k %‘ � min � J? 6Q 1i ;; ;R � max � t- %3 %N %k %‘ =========================================================== |

28 JAIST CN <1 2J 3X 8& 5f 2J Jd B- 3.3. J? 6Q CM 4X ?t $H J? 6Q 1i ;; ;R ?^ 2: � - J, I[ B2 $H J? 6Q 1i ;; ;R $N %/ %i %9 !J 0 � ( � i ) 1 � p i ( x ) � 1 $K @) 8B !K |

29 JAIST CN <1 2J 3X 8& 5f 2J Jd B- 4. $= $l $> $l $N 4X ?t %/ %i %9 ?^ 3: � - J, I[ B2 , CES 7? , 0l HL 2= MCI %b %G %k $N Jq 4^ 4X 78 � - J, I[ B2 : p � � = � P i � i F i ( x ) , 0l HL 2= MCI: log A k = P i � i log �( X k i ), . . . MNL: �( X k i ) = e X k i , MCI: �( X k i ) = X k i |