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In this study, we focus on extraction of latent topic transition from POS data. POS analysis is conducted to obtain frequent patterns of 
customer’s behavior.  In the fundamental method for POS analysis such as market basket analysis we can extract sets of products often 
bought at the same time. In market basket analysis, however, the effect of time series is hardly considered.ƨ We conducted the experiment 
based on two hypotheses. One is that each product has several topics. The other is that the proportion of each product on a topic changes 
as the time period changes. To extract topics and their changes, we used Dynamic Topic Model (DTM), an extended model of Latent 
Dirihlet Allocation (LDA). As a result, we obtained the change of the word distribution on each topic. Different topics have different 
characters, but seem to have a certain co-relationship correlation according to the correlation analysis we executed for several items. 

 

 

1. ���� 
�gãǳǙǖǮ POS (Point Of Sales)țȝȧȻǳȂȄBƘǢȆ

ȅƞwżŹȨɉȢ0ØǶƎŢǯǕȅ.XSǵgȆŞǜȀ^aǡ
ǰǵgȆĲXSǵ�ǵ0Ø,JÉżŹǢȆȀǥǖXSǵĉuȈ
ŞǗǩǾǳ POS 0ØǶŞȇȆǮǙȄ,�őǵȢȍȻȟɉɃǵv
ÁSę,Ɩ2XSǵ�ň,�őǳƖ2ǥȅXSǵôuǳ�ĮǮ
ȃȆǮǖȅ.Ǽǩ,Ƃ�Ƕ ID-POS ǰQǷȆȅ,�T ID,ȓɄȜȥȩȑ
ɉȪēEǲǱǛĽ�ǖǩ POS ȨɉȢǵBƘǿīäėǳƈǾȃ
ȆǮǖȅ.ID-POS ǰëàrŊǵ«øȈŀǽHȇǧȅǠǰǯGƞ
wǳHȇǧǩXSǵµŝǛDŎǰǲȄ,ǼǩȷɃȡȫ0ØȈŞǗ
Ǡǰǯ,��,Ö�Éƒ,�4ǲǱǚȃXSżŹȰȢɉɇǵ0ØȈ
ŞǗǠǰǛDŎǰǲȅ. 
�gãǳǙǞȅ POS 0Ø«øǵ�Ǭǳȹɉȕȥȩȯȝȕȥȩ

0ØǛǕȅ.ǠȆǶȋȡțȏɉțɀɇ0Øǵ�ǬǯǕȄ,ȝɉȰɉ
ȀȗɇȲȬȏɇȝȝȩȋǲǱǵŹǖĈȑȘɊȯȝȕȥȩɋǵ�ǯJ

ÉżŹĢċǵƤǖXSȈ0Øǥȅ«øǯǕȅ.GżŹȯȝȕȥȩ
-ǵXSǵ+Ž�ȈũĴǣ,ConfidenceɊ#ƛ�ɋ,SupportɊ¹°
�ɋȈòǾǩ�ǳ LiftɊɂȴȩ%ɋȈũĴǥȅǠǰǛvãđǯǶj
ǖ.ɂȴȩ%ǰǶ,ǓÕ� X ǵÉǵ�ŵ Y ǵ8HǔȈǓ*�ǯǵ�
ŵ Y ǵ8Hǔǯ8ǫǩǿǵǯǕȅ.ǠȆȈ�gãǵ¾ŏǳňǜ¸
ǘȅǰ,ǓXS X ǛŹȇȆǩÉǳXS Y ǿŹȇȆȅĢċǔȈǓ*
�ǯXS Y ǛŹȇȆȅĢċǔǯ8ǫǩǿǵǰŧƍǢȆȅǩǾ,X
S X,Y ǵJÉżŹ'KȈşǥ±çǰǲȅ.ǣǚǣ,ȹɉȕȥȩȯȝ
ȕȥȩ0ØǳǙǖǮǶ,ȯȝȕȥȩǵÉĹ2�Ƕŋ§ǣǮǖǲǖ.
Ǽǩ,vƗǵżŹŞ<ǳǙǖǮ,XSǶ�ǬǚǵȩȳȥȓȈÍǣǮ
ǙȄ,ÉĹ2ǳȂȄȩȳȥȓ-ǯǵȩȳȥȓȃǣǢǶh=ǥȅǰŋǘȃ
Ȇȅ.�Ȉ�Ǭ²ǟȅǰ,¢řȗɉȫɉǯgȃȆǮǖȅV·ǟǶ,
ÈƒǶ��ǰǣǮżŹǢȆȅǠǰǛjǖɊ��ȩȳȥȓȃǣǢǛƤ

ǖɋ�Àǯ,kƒǶȲɉɃǵǙǬǼǽǰǣǮżŹǢȆȅǠǰǛjǖ
ɊǙǬǼǽȩȳȥȓȃǣǢǛƤǖɋ,ǰǖǫǩ,HǯǕȅ.XSǵȩȳ
ȥȓȃǣǢǵÉĹ2ėµħȈŋ§ǥȅǠǰǯ,ɂȴȩ%ǵȂǗǲ 2 X
SƒǵƓ"ǪǞǯǲǝ,żŹȩȳȥȓȈŋ§ǣǩȹɉȕȧȌɇȔ©
ĒȈĳuǳ�ĮǬǰŋǘȅ. 
ÒġĬǳǙǖǮǶ,ŐĄŨŭ.čǯjǝďǖȃȆȅȩȳȥȓȽ

ȨɃǵ�ǯǿ,Latent Dirichlet Allocation(LDA) [Blei 03]ǵ¯�
ȽȨɃǯ,ÉĹ2�Ȉŋ§ǣǩ Dynamic Topic ModelɊDTMɋ

[Blei 06]Ȉ POS ȨɉȢǳƉďǣ,ÉĹ2h=ǣǩÉǳȩȳȥȓƊ
ħȈ®/ǣǩ. 

 

2. ��
� 
ıŌǶ,Ʉțȳ+ÍșȍȩȈƜÓǰǣǮ¿čƒǵ0Ɲǰĉ�®

/ȈŞǖ,Ʉțȳ+Íșȍȩǯ5ďǢȆȅɄțȳǵqĵh=ǳǬ
ǖǮȧȒȝȩȹȍȬɇȔǵ«øǳȂȄvƣȈŞǫǩ[óÒ 15].șȍ
ȩǯǶ,ɄțȳȗɇȧɇȦǰ,ǨǵɄțȳǳ}ǥȅůč�ǵɄȲȿɉ
Ǜ¬ĪǢȆǮǖȅ.G¬ĪɄțȳ,ɄȲȿɉǳ}ǣǮǶ¬ĪǢȆǩ
ÃÉȨɉȢǛĽǭǞȃȆǮǖȅ.ɄțȳɄȲȿɉǵȧȒȝȩȨɉȢ
ǳ}ǣǮ�¦ľŧØȈŞǖ,ɆɉȪȑȎɇȩǵ«øǳȂȄ&�,y
Â,Éğ,ŉPǣǢǵ 4Ţľǚȃ¨ȅȶȓȩɃȈ�¨ǣǩ.Ǡǵ 4Ǭ
ǵȩȳȥȓǶȩȳȥȓȽȨɃȈďǖǮ�¨ǣǩǿǵǯǶǲǝ,ÅĞ�
ȃ[Hayashi 13]Ǜ¶WǥȅȋȓțɀɇɈȵɁɇȬɇȔǰǖǗ«øȈ
ďǖǮ,ȝɉȰɉȹɉȕȥȩǳǙǞȅɄțȳµŝȋȵɂǵƑĔǳ
ǬǖǮǵȋȓțɀɇȵɁɇȈ�¨ǣǩƗ,jǝŲŰǛǲǢȆǩȩȳȥ
ȓǚȃuǾǩ.0ØǵŁÚ,GŢľ%ǛlǜǖÌǛp]ǥȅǠǰȈ
ĉuǣǩ. 
ƤêȃǶ,ÒġĬǳǿ�ďǥȅ DTM0ØȈÉĹ2Ȭȿɉȝǳ

}ǣǮvÁǣ,¡cƘĺȈŞǗǩǾǵ	ĩƝǵÀ�ǰǣǮ,ȯɉȝ
ȩŧØǰȩȳȥȓȽȨɃǵ 2 Ǭǵ«øȈŀǽHȇǧ,ÉĹ2Ȭȿ
ɉȝǚȃµuǢȆǩȩȳȥȓǳƓǥȅȯɉȝȩȈâ/ǥȅ«øȈ

¶ßǣǮǖȅ[Ƥê 11]. 
POS ȨɉȢǳȩȳȥȓȽȨɃȈďǖǩġĬǰǣǮĠ`ȃ

Ƕ,PLSIɊĢċėÿ]¤PŧØɋȈ ID-POSȨɉȢǳ}ǣǮŞǖ,
ƞwǵżŹȰȢɉɇǳbǭǖǩŐ<ėǲȩȳȥȓĎ¨Ȉǣ,ƞw
ǰXSȈJÉ0Ɲǣ,Ǩǵ�ǳȑȧȘɂǳ;ǘǮ,mð,żŹÉƒ
�,ȯɉȖɇǲǱǵĊ÷h¼Ȉ ID �ǜ POS ȨɉȢǳ��ǣ,ȶ
ȍȜȋɇȭȥȩɆɉȓǳȂȄGh¼ƒƓ"ȈĢċėåƅȽȨɃǯ

şČǣ,h¼ƒƓ"ǵ®/øȈ¶ßǣǮǖȅ[Ġ`ƨ 11].Ǽǩ,ID-
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POSȨɉȢǳ}ǣǮ PLSI ȈŞǖ,ƞwǰXSȈJÉ0Ɲǣǩ�
ǳ ,ƞwȋɇȕɉȩȨɉȢǚȃƞwǵüź ,ĎúZoȈ®/
ǣ,PLSI ǵŁÚǰŃHǥȅǠǰǳȂȄ,ƞwȰɉȡȫɂȧȌȀɁȍȴ
ȝȢȍɃȈŋ§ǣǩƞwǰXSǵJÉȑȧȘɂ0ƝǿŞǫǮǖȅ

[Ġ`ƨ 10].ǖǦȆǵġĬǳǙǖǮǿ,ID-POS ǳ}ǣǮȩȳȥȓȽ
ȨɃȈďǖȅǠǰǯ,ƞwǵĉ�Ȉ®/ǣ,ȓɁȝȢɂɇȔȈŞǗǠǰ
ǳĝęǣǮǙȄ,�ő*�ǵÉĹ2ȩȳȥȓƊħǳǬǖǮǶŋ§
ǢȆǮǖǲǖ.ÒġĬǯǶ,ƞwȶɉȝǯǶǲǝ,�őȶɉȝǵȩ
ȳȥȓƊħȈ®/ǥȅǩǾǳ Dynamic Topic ModelȈďǖǩ. 

3. Dynamic Topic Model 
Dynamic Topic ModelɊDTMɋǶ,LDA ǵÉĹ2¯�ȽȨɃ

ǯǕȅ.ȩȳȥȓ0�ǰȩȳȥȓǡǰǵ?ŭ0�ǳÉƒȹɃȗȴ�Ȉ
CȄ)ȆǩȽȨɃǰǣǮ¶ßǢȆ,ȩȳȥȓǡǰǵ?ŭ0�,ȩȳȥȓ
0�ǵÉƒĔ�Ȉ³ǘȅǠǰǛDŎǯǕȅ.ĢċėĎ¨ȽȨɃ
ǵťŦėşČǯǕȅȔɁȴȌȑɃȽȨɃȈďǖǮ DTMȈşǣǩ 
[Ȉ[ 1ǳ,Ď¨ȽȨɃȈ[ 2ǳĤǥ. 
 

 

 
[ 1ǵ KǶȩȳȥȓ¼,NǶÉ6 tǳǙǞȅŭ�¼,DǶÉ6 tǳ
ǙǞȅ¾Ë¼ǯǕȅ.ǍǶ,¾Ë-ȩȳȥȓ0�ȈĎ¨ǥȅǩǾǵȮ
ȍȰɉȰɁȼɉȢǯǕȄ,É6 t-1 ǵȩȳȥȓ0�ȈAÇǣǮÉ6 t
ǵǍǛĎ¨ǢȆȅǠǰȈĤǣǮǖȅ. ?ŭǵ/Č0�ǶƆń%Ȉ
ǰȅĢċh¼ǯǕȅǩǾ,ÉĹ2ȽȨɂɇȔǳǙǖǮǶĊ¦ĭƒ

ȽȨɃɊstate space modelɋȈ LDAǳƉďǥȅǠǰǯ DTMǳ¯
�ǢȆǮǖȅ.Ċ¦ĭƒȽȨɃǶìŤ0�Ȉ�uǥȅǩǾ,Ċ¦
ĭƒȽȨɃǳȂȅȽȨɃ=ǯǶ,v¼ȶȓȩɃǛĎ¨ǢȆȅǩǾ,
jƚ0�ǳďǖȅǩǾǳ soft-maxƓ¼ɊìŤ=±¼Ɠ¼ɋǑȈ
5ďǣǮh¸ǥȅ.ǏǶ¾Ë-ȩȳȥȓ0�ȈĎ¨ǥȅǩǾǵvȶ
ȓȩɃǯǕȄ,ǐǶǏȈ soft-max Ɠ¼ȈďǖǮh¸ǣ,Ď¨ǢȆȅ
¾Ë-ȩȳȥȓ0�ǯǕȅ.ǎǶÉ6 t ǳĎ¨ǢȆȅȩȳȥȓǰǣǮ
Ď¨ǢȆȅvȶȓȩɃǯǕȄ,Gȩȳȥȓǵ?ŭ0�ǛÉĹ2h=
ǥȅǠǰȈĤǣǮǖȅ.ǎȈ soft-max Ɠ¼ȈďǖǮh¸ǥȅǠǰ
ǯȩȳȥȓ-?ŭ0�ǒȈĎ¨ǥȅ. 

4. DTM���������� 

4.1 �
 !"���	� 
ÒġĬǳǙǖǮǶ,DTM ȈȝɉȰɉȹɉȕȥȩǳǮC�ǢȆǩ

POS ȨɉȢǳ}ǣǮƉďǣ,ĉǳGȩȳȥȓ-ǯǵ?ŭ0�ǵÉ
Ĺ2h=(ǎǵh=)ǳĝęǣǮ0ØȈŞǗ.��ǵ0ØȴɅɉǳ
�ǫǮvƣȈvÁǣǩ.ş 1ǳ POSȨɉȢǵȼȢȨɉȢȈĤǥ. 
l POS ȨɉȢȈȩɁɇȚȓțɀɇǡǰǳǼǰǾ,ȯȝȕȥȩȈ�

¨ 
l ż)Ă¼ 5ĂÑþǵȯȝȕȥȩȈȴȌɃȢɉǳȂȄƕ@,)

:ȴȊȍɃȈ�¨ 
l 7ȝȧȥȵǯ�¨ǣǩȴȊȍɃȈ):ǰǣǮ,DTM ǳȂȄ0

Ø 
l /:ŁÚǚȃȩȳȥȓ-?ŭ0�ǵÉĹ2h=Ȉ®/ 

 
ş 1ƨ 0Ø}ŵ POSȨɉȢ 

BƘÐƒ 2014/09/01-2014/11/30 
ȯȝȕȥȩ¼Ɋż)Ă¼ 5Ă��ɋ 212439 

ŭ�¼ɊXSĩƝ¼ɋ 17162 
 
ȩȳȥȓȽȨɃǵ}ŵǵjǝǶȧȒȝȩȨɉȢ,ǬǼȄ¾ËǯǕ
Ȅ,Bag of Words ǰǣǮ¾Ë-ǳ?ŭǛLǼȆǮǖȅǿǵȈ):
ǰǣµuȈŞǗ.ÒġĬǳǙǖǮǶ,¾ËǰżŹȯȝȕȥȩ,?ŭǰ
ȯȝȕȥȩ-XSǰǖǗ}�Ɠ"ǵƝ��ǳbǭǜ POS ȨɉȢ
ǳ}ǣǮȩȳȥȓȽȨɃȈƉďǣǮǖȅ.DTM ǳȂȅµuǳǙǖ

ǮǶ,C++ǯ�¨ǢȆǩȵɅȔɁȻȈďǖǩ.Ǽǩ,DTM ǵ3ÐÕ

�Ƕ,�7vƣǳȂȅů½ǵŁÚ,ȩȳȥȓ¼ k=5,Ǎ=0.1 ǰŪuǣ
ǩ.ȯȝȕȥȩǶÃǡǰǳ08ǣ,GÃ�ȈȢȍȻȳɂȐȪǰǣǮǙ
Ȅ,t=0,1,2,…,90ǯǕȅ. 

4.2 ���� 
DTM ǳȂȄĎ¨ǢȆǩ 5 ǬǵȩȳȥȓǳǬǖǮȑȧȘɂǰ?ŭ

0�ǵ�� 10�ǵȋȍȧȻ(t=0)Ȉş 2ǳĤǥ.ş 2ǳĤǣǮǖ
ȅ��ȋȍȧȻǶ t=0ǵÉǵ��ȋȍȧȻǯǕȅǚȃ,DTMŧØ
ǳȂȄÉ6 t ǵh=ǳ�Ǘ��ȋȍȧȻǵh=ǛĔĎǥȅǛ,*
�ǰǣǮǶGȩȳȥȓǳƓǣǮ?ŭ0�Ǜ��ǵXSǚȃ��ǵ

ȂǗǲĉ�ǛţȃȆǩ. 
l Topic0:ŘoȰɇ,ơ¿ñ,ȝȫȥȓ 
l Topic1:¢ř,āƌ,ǙƋ 
l Topic2:Əř,ōɊ¿čǵÓ¿ɋ 
l Topic3:¢ř,șɁȣ,/ÖHǖS 
l Topic4:ÏƟ,ō,�ŠS 

ş 2ƨ Topic-��ȋȍȧȻ(t=0) 
Topic Item 

Topic0 
ǖǷȃǝƨ ǕǤȇǖćdĆ�ƨ ɏɎɎɎɟɞ,  
ȗȑɈȗɉɁƨ áǵñǪȂȄƨ ɐə, 

ɛɘəəȯȫȫ, 

[ 2ƨ DTMĎ¨ȽȨɃ 

[ 1ƨ DTM ȔɁȴȌȑɃȽȨɃ 
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İ�ȰɇȐ−ɃȪȴȊȥțɀɇȤɀȗɖɓ$, 
ȺȥȓȝșɁȣ, ǿȀǣɐɎɎɝɊ{fɋ, 

ȩȹȩƨ ə, ȑɃȲɉiȸȧȩ}Ƣǵû�eP,ȗɅȥ
ȕƨ ɕɔƨ Ɋ�şɈ�ő�ďȗɉȪɋ,  
×Ȯȩƨ ȸȧȗƨ ǗǼǣǙP 

Topic1 
 

ȐɂȜɇXS, ȀǜǰȄȯɁŸg,  
lǜǲŕƦV·ǟ,  

ȗɅȥȕƨ ɕɔƨ Ɋ�şɈ�ő�ďȗɉȪɋ,  
ȗȑȗɉɁƨ ȠɅƨ ɓɎɎɚə, 
Əřǚǜ·, ŅƧƨ ɓɐɓɚə,  

ȋșȱƨ ȎȌɃȒɇȡɇāƌƨ ɓɎɎɚə, 
ÆRƨ ņŖƨ ɓɎɎɚə, 

Ȓɂɇƨ >�ǵĻŖǙǖǣǖăĸɓɎɎɚə 

Topic2 

ǿȀǣɐɎɎɝɊ{fɋ,ǳȃɊÔɋ,ȒȾȶȦ,ȐɉȏȻȦ
ɉȺɉȩŴōȝɁȍȝɊ1śǣɋ, 
ǜȁǗȄɊȯɁɋ,ȺȬȩȹȩl,  

ŒŗɊɏɎɎɝȰȥȓɋ, ȒȾȶȦɊȑȥȩɋ  
ǘǵǜŗɊɐɎɎɝɋ, ƐŜɊɏÒɋ 

Topic3 

×ĮX�ƨ �Ś¢ř, ȐɂȜɇXS,  
Ŕíƨ ąǜƥ, ȐɉȏȻȦɉȺɉȩ¢řǨǵ�, Ȑɉ
ȏȻȦɉȺɉȩƨ ĶƠ, ȗɅȥȕƨ ɕɔƨ Ɋ�şɈ�ő�ď
ȗɉȪɋ, ȐɉȏȻȦɉȺɉƨ ·Ĉ, ǙǬǼǽÛų, 

ǻǩǮǵģƁmǹȃ,  
ȐɉȏȻȦɉȺɉȩƨ ý¢ř 

Topic4 

ȒȾȶȦ,ǖǷȃǝƨ ǕǤȇǖćdĆ�ƨ ɏɎɎɎɟɞ, 
#�Ƥ�ƟSƨ ŉPǣǖǜǴǰǗǸɑ$,  
ÃÒȮȻƨ țȾȎȏȥȟɇɐȕÔ, 

ǙǿǮǲǣǩǼǡƨ ĕɏɎ$,ǿȀǣɐɎɎɝɊ{fɋ,ȗɅȥ
ȕƨ ɕɔƨ Ɋ�şɈ�ő�ďȗɉȪɋ,ǙǚǾƨ ǸȇȄȉȀ
ȇȃǚļųƨ ɒɎɗɜɑ, ǙǚǾƨ ÄPǚǬǙƨ ȺȬɑ,

5Þƨ ĶõȈ�ǫǩõ·ǟƨ ɓÙƨ ɐ! 
 
ƨ  
Ǽǩ,Topic1,2,3 ǳǬǖǮ?ŭ0�ǵ%ǵÉĹ2�_ǵ��ȋ
ȍȧȻ 4 �Ȉ®/ǣ,ȔɁȴǳǼǰǾǩŁÚȈ[ 3 ǚȃ[ 5 ǳĤ
ǥ. 
 

[ 3ƨ Topic1?ŭ0�ÉĹ2�_��ȋȍȧȻ 
 

 
[ 4ƨ Topic2?ŭ0�ÉĹ2�_��ȋȍȧȻ 

 

 
[ 5ƨ Topic3?ŭ0�ÉĹ2�_��ȋȍȧȻ 

 

5. �� 
ƨ Ò0ØǯǶ,ǕȅȝɉȰɉȹɉȕȥȩǳǙǖǮ 2014 � 9 Ì 1
Ãǚȃ 2014 � 11 Ì 30 ÃǳBƘǢȆǩ POS ȨɉȢǳǬǖǮ
Dynamic Topic Model(DTM)ȈƉďǣ,Gȩȳȥȓǵ?ŭ0�ǵ
ÉĹ2ƊħȈ®/ǣǩ.[ 3-[ 5 ǵŁÚǚȃ,GȋȍȧȻǵ?ŭ
0�ǵÉĹ2h=ǳǶ, �ėǳlǜǲ%ȈĤǣǮǖȅȋȍȧȻ
ǰ,�ªėǳlǜǲ%Ȉ°ǬÉĹ2h=ȈŞǗȋȍȧȻǛp]ǥ
ȅǠǰǛȇǚȅ.ĉǳ[ 3 ǯĤǢȆǩ Topic1 ǰ[ 5 ǯĤǢȆǩ
Topic3 ǯǶ,ȐɂȜɇXSɊ¢řɋ,�Ś¢řǛ�ǳƤǖ%ȈĤǣ
Ǯǖȅ.[ 4 ǯĤǢȆǩ TopicɐɊƏř,ōɊ¿čǵÓ¿ɋǵjǖȩ
ȳȥȓɋǶ,�ªėǳƤǖ%Ȉš¼ǵXSǛJÃǳĤǣǮǖȅǠ
ǰǛĉ�ǰǣǮ²ǟȃȆȅ.�Ƈƒǳ�YɊ\ÊÃ,ÃÊÃɋĨ�
ǵOÐǯš¼ǵXSǛƤǖ%ȈĤǥǠǰǛǕȄ,ůčÓ¿ǰǣǮ
ǵƟSȈjǝż)ǥȅƞwǛjǖÃǛp]ǣǮǖȅǠǰǛ0ǚ

ȅ. 
ƨ Topic1 ǰ Topic3 ǯǶ,��ȋȍȧȻǳ¢řǛjǝ/Čǥȅ.�
Àǵȩȳȥȓǯ?ŭ0�ǛƤǖ%ȈĤǥȋȍȧȻǳǬǖǮ,Gȩȳ
ȥȓǯǵ%Ȉïſǥȅ.ǠǠǯǶ�ǰǣǮ,ǓɄȢȝǰȗɉɇǵșɁ
ȣǔ,ǓȐɂȜɇXSǔǳƓǣǮȔɁȴȈ�¨ǣ,[ 6,[ 7ǳĤǥ 
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ƨ GȋȍȧȻǳǬǖǮ,Topic1 ǰ Topic3 ǵ%ǳǬǖǮǵěƓ0
ØǵŁÚ,ǓɄȢȝǰȗɉɇǵșɁȣǔǯǶ-0.345442,ǓȐɂȜɇX 
SǔǯǶ-0.755951 ǰǲȄ,ŶǵěƓǛĤUǢȆǩ.Topic1 ǵ?ŭ
0�ǳǙǖǮǶ¢řǰǰǿǳāƌơ¿,ǙƋǛƤǖ%ȈĤǣǮ
ǖȅǠǰǚȃ Topic1 ǵżŹȰȢɉɇǯǶ,¢řǶǙǬǼǽŢľ
Ǜ�ǖǠǰǛ£uǢȆȅ. 
     ��ǵŋ|ȈžǼǘ,��ǵŮƜǰǣǮǶ,¢řXSǵżŹ
�Żǵh=ǳǬǖǮÊÃ,żŹÉƒ�ǰǵƓƆ�ǲǱȈůÜǥ
ȅǠǰȈ²ǟǩǖ.Ǽǩ,ȂȄƐÐėǲ POSȨɉȢȈ}ŵǰǥȅǠǰ,
ȢȍȻȳɂȐȪǵķ�ȈĿǚǝǣ,Éƒ?�ǯǵ0ØȈŞǗǠǰǿ
²ǟȃȆȅ.Éƒ?�ǯǵżŹȩȳȥȓǵµħȈ®/ǥȅǠǰǯ,
ȹȝėǲťĂǯ,ȢȍȻȟɉɃǵ©Ē,x�ÀøǵºœȈŞǗƗ
ǳ�ĮǬ.ǢȃǳČ]Ƕ­ȆŇȔɁȴǳȂȅDť=ǵǽǯǕȅ
Ǜ,DTM ǳȂȄ?ŭ0�ǵÉĹ2h=ǛŞ2ǰǣǮC�DŎǯ
Ǖȅǚȃ,ȂȄĚ¥ėǳÉƒµħǛčŧǯǜȅȂǗǲDť=«ø
ǵġĬǿ�ÎǰǣǮǕǟȃȆȅ.ȝɉȰɉȹɉȕȥȩǵżŹǶ¿
čǰz´ǳƓ"ǣǮǖȅǩǾ,ƓƆġĬǯƃǺǩɄțȳ+Íșȍ
ȩȈ}ŵǰǣǮ DTMŧØȈŞǖ,ȧȒȝȩȨɉȢǳbǭǖǮƟÓ
ǵqĵh<ǲǱȈ®/ǣ,POS ȨɉȢǰǵïſȈŞǗǠǰǯ,üź
ŌǵżŹȰȢɉɇǵ®/ȈŞǗǠǰǿūǽǩǖ. 
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[ 6ƨ ÉĹ2ȩȳȥȓ-?ŭ0�%[ɄȢȝǰȗɉɇǵșɁȣ] 

[ 7ƨ ÉĹ2ȩȳȥȓ-?ŭ0�%[ȐɂȜɇXS] 


