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P (b1jam) : : : P (bnjal)

1
CCA (1)

Ê�¼§ºäæ CPT (Conditional Probability Table:

þ��µVÊ�ª�") Ë�Ô¨ºÐ CPT Ñ¾ÖÉÐ

�Á�ª�aÎ=¼É�½»äã¨

2.3 ��üýçúæå�ö÷

úÊ]k¼Ã CPTÑ�]»äÃÝÐÊÑÍ·§�ª

ùË$���Ðê&� óú�&æ[½É�ªùÎb=

¼É§·¨ºÐb=Ñ§`¹�ìªý§Yß�ìªý§

�Û�ìªý§=Ý�ìªý§uõ�ìªý§Ð 5ÇÐ

LQÎ�¸áäã¨

ÛÜÙ×ÖØ d©aÎ$���Ñ�ªùÐÄÏÎãÆ

É§p¾ã¨ÁÐ§pÐTÊ$���Ñ§Ì°¯°ÿv

Î1~¼Ã³§ÌÐà°ÍÄÏæ�ªù´A¼Ã³§Ì

Ðà°Íþ&øý¤æsÃ³§ÍÌæ`¹¾ã¨`¹�

HÑ�ÎçÖÃ²Dú&�"Î ^»ä§�	�Ð�ª

��ªüÎS�»äã¨



ÚÝÙ×ÖØ VÊ � AæÌÇ�ª� AËVÊ �

BæÌÇ�ª� BÐaÎ:¶¾ã6Hb� (CPT)æ¤

�¾ãÎÑ§GêÎsáäÃ��ÐÓ��kk�æÀ¯

ã¨N æ`¹»äÃ���ª�Ð�Ë¼§Nj æ�ª�

AÐ²Dú&�" aj ´`7»äÃN�Ë¾ã¨ÙÃ§

aj ´ Nj N`7»äÃ°ÅÎ�ª� B Ð²Dú&�"

bi´`7»äÃN�æ nij Ë¾ã¨ºÐûª§�ª� A

Ë B ÐaÎ:¶¾ã6Hb� CPTBjA ÐT�� pij Ñ

pij = P (B = bijA = aj) =
nij

Nj

(2)

ËÍâ§��ª�ÐÊ$VÊÑ

P (aj) = P (A = aj) =
Nj

N
(3)

ËÍã¨ºäáÐ¬N�Ñ§�ªù³áÐÄÏÐN�

Þ§®ãþ&øý¤æsÃN�ÍÌÎ-l¾ã¨ºÐ�

½æ&ÉÐ!&óË&ÉÐ�ª�aÎ=¼É§°¨

ßâÙ×ÖØ $���´ÐÉaÎ§p¾ãûª§.Ã

�]Î�ÂÍ�ª� (5�GêÍûªÑ§p�ª� )Ð

T²D´�Ë¾ãG}�æ�½¼§ÝÆËÝBµ¯G}

�æÌÇ²DÎ==¾ã.Ã�]æ§°¨ºÐµúü�

�ÑÍãÖ·Vá¼¯#Eæ§°à°Î§÷oËÍãý

¤æÝá¼ Bayesian NetworkÎyÒ¾ã¨

ººÊ§
��%ªó&<Î:¶¾ã÷o�ª�æ E

Ë¼Ãûª§�ª� X ÐVÊÑ§��ª�³áÐ8w

E+
X
ËÁ�ª�³áÐ8w E�

X
Ð)¥Ð8wæÜ¸É§

P(X jE) = �P(E�
X
jX)P(X jE+

X
) (4)

Ë��»äã (�j¦Ñ [8]æ»ôÐÊ)¨ººÊ �Ñ�

iB��Ê®ã¨
��%ªó¥4´;åµÐûª§X

Ð��ª�æ U = fU1; U2; : : : ; UmgË¼§XÐÁ�ª

�æ Y = fY1; Y2; : : : ; YngË¼É§

P(X jE+
X
) =
X
u

P(X ju)
Y
i

P(uijEUi=X
) (5)

P(E�
X
jX) = �

Q
i

P
yi
P (E�

Yi
jyi)
P

zi
P(yijX; zi)

Q
j
P (zij jEZij=Yi

) (6)

ËÍã¨ÃÄ¼§� Ñ�iB��¨Zi = fzi1; : : : ; zijg

Ñ�ª� YiÐ��ª�Ð°Å§Xæî¯Ã�ª�æ.

®¼§EUi=X
Ñ �ª� UiÎb¾ã÷oÐ°Å§�ª�

X ³áf~¾ã÷oæî¯ÃÝÐæ.®¾ã¨ÙÃº

ºÊÑ§P(Xju)´ CPTXjU Î==¼É¯ã¨

Ñ (5)ËÑ (6)ÑÁäÂä²haÍ�½ËÍÆÉ²â§


��%ªó¥4&<ÎhÆÉý¤æf~»ÀÍ´á�

½´�§¼É§· [2]¨
��%ªó¥4Ð®ã�ª�

Ê÷o´`7»äÃûª§ÁÐý¤´`7»äÉ¯Í¯

�ª�ÙÊf~¾ãÊÎàÆÉ§¶aÐ�ª�ÐVÊæ

�½¾ãÊ´Êµã¨ºÐ�½Ñ§
��%ªó´"ª

�¥4æÌÆÉ¯Í¯�â§�ª�Ð�Î�Õ¼Ãïª

�ªÐ�½ÐÊ´ÛÊ´�³ÆÉ¯ã¨�ª� X Î=

¾ãVÊP(X jE)Ñ BEL(X)ËÝ�j»ä§�ª�Î

8¾ã²Dú&�"ÐVÊMæ�ÖÃ�ó�"ËMÖ»

äã¨ºäæ�ª� X ÐV�kË�Ó§§p�]Þ=

Ý!ÌÐ#]Î¿À¾ã¨

�ÎçÖÃ[â§®ã_kÐ��æ�çÄ�Ñ§
�

�%ªóÐ5�Ðý¤´sáäÃÄ¸Ê¾âÐ�ª�Ð

V�kæ�Û¾ãÊ´Êµã¨

àã Ù×ÖØ â�ÎYß´§åäÃ$���Ê®ä

Ò·DÑ�½Í¯´§`¹Ð´ñÍ¯ûªÎÑV�kÐ

M´�)]Ê§a1ÆÃ§p�]æ§Í°ÊÝ®âsã¨

ºÐà°Íÿ@ÊÑ§$���ÑÐÉ§pæ§Í¯ÇÇ

�ªù³áÐÄÏÝÜ¸�¸áäãà°Î¾ãÖµÊ®

ã¨³ì³á\&ÍÐÉæ¶Ä¾ÊÍ·§LQaÎÐÉ

§pæUs¾ãè�$ª�Ê®ã¨

ºÐà°ÍÐÉËÙpÐÿ@Ð¯¶¼ÃÿvÊÑ§Ì

Åá´×r�æ'ã³m§	aË$���ËÐaÐ=Ý

´åÂÊ®ã¨ººÊ§�ÎçÖÃV�kæ§�ªùË

Ð=Ýæ��¾ãÃÜÎ¿À¾ã¨

V�kÐ©»Î=½É 4ÇÐÐÉ§p#�"æ�]

¼§T#�"Î=¼É§�ªùÐÄÏË$���Ð�]

´q½³�³Ð 2ÇÐÿvæ�]¾ã¨�H§ª� 8 Ç

Ðÿv´]k»ä§ÁäÂäÎ=Ý!ÌæZâ�ã¨º

Ð=Ý!ÌÑ¬�ªùÐ�üÐÄ`¬A^*Ð^*

¬Ó·Ð��¬�ªùÐÄÏÐVzÐ 4ÛÔ´:¶¾

ã¨Õ±Ò§$���Ð�Û¼Ã²Dú&�"ÐV�k

´�üÎ©·§�ªùÐÄÏ´$���Ð�Û�HË1

°ûªÎÑ§$���Ñ�ªù´�üæ¼ÃË�K¼§

ÁÐ�üæÄ`¾ã¨T²Dú&�"ÎÑ==¾ãÐ%

��´]k»äÉ²â§ºäæÀ¯ÉÐ%Í�öæ��

¾ãà°ÎÍÆÉ¯ã¨|<aÍÕÎÇ¯ÉÑC 4öÊ

çÖã¨

áÞÙ×ÖØ $���Ðþ&øÍÌØ9Mæ(°�ª

�Î=¼É§ú&�"æ�°²Dæ==»ÀãÃÜÎ§

È¼BÐÃÜÐáMæ�]¾ã�Â´®ã¨ºÐáM�

]Ñ§�ªùËÐ=ÝÊsÃ��æ�Î�daÎÍ»ä

ãÖµÊ®â§P�Õ´®á³½Ü�ÜáäãÝÐÊÑ

Í¯¨

ÁºÊ§KnÐ=ÝÐ��æÅÀ¼É§áMæ�]¾



a) Observation Phase

b) Learning   Phase

c) Reasoning Phase

d) Dialogue Phase

e) Introspection Phase

Start

Is there
ambiguity?

Exit from
online loop?

No

No

Yes

Yes


 2: =ÝÐS�ÎàãBayesian NetworkÐ BÐÍä

ãÃÜÎ§�ÛÐí ªMË�Òäã �ª�æry

¾ã¨

KnÎ�»äÃ=ÝÐµÎ§	a³á½±áäÃuÏ

u¾Ë§ÁÐèaÎ$���´�Û¼Ã²Dú&�"Ë

Ð-1æ.Ã�]��"Ðí ªæ�¾Ä�Ë¼ÉU¶

¾ã¨áMÐ �ª�æ �Ë¼§ÁÐþ�ÐÝËÊ®

ãÍ« tÎ²¯É$���´�Û¼Ã�ª�ÐV�kæ

BELt(B; �) Ë¼§ÁÐ�ª�Î=¼É�ªù´½±Ã

ÄÏæ bi Ë¾ã¨ºÐÍ§ÎÐ�ó�"

Tt = fTt1; : : : ; Ttng (7)

Ttj = f�ijg (i = 1; : : : ; n) (8)

æó$
�ð�"� �ij æÀ¯É]k¼§Í« tÎ²¸

ã�ÛÐí ªMæ§wÇÐ�ó�"ÐT��Ð±Ð�

=MÐÜ

et(�) = jjBELt(B; �)�Ttjj (9)

Ê��¾ã¨ºÐí ªMæuÏ´§ÍåäÃ&ÆÖÎ

=¼É�yæØÆÃÝÐæ§.Ã�]��"Ð�ÛÐí

 ªM

E(�) =
1

N

NX
i

ei(�) (10)

Ë¾ã¨N ÑÆÖ�ª�Ð.�Ê®ã¨ºÐM´ð»

¸äÒ§�ªùÐuÏæÏ·�9¼É¯ã.Ã�]��

"Ê®ãË�K¾ãÊ´Êµã¨

ºÐ.Ã�]��"Ð�ÛÐí ªMÑ � Ðb�Ê
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