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力天	Ō ĂjЁ少Œ五ňńÂ司)�ʷƞıʶɂ少Œ五ǽ�付ơ�̘˨

ʐ	­Ź之ȅ]Ųőʶɂ少Œĵǽ�4ń[ƦĵǽɅ��ɘˮjЁř�"少

Œ五ň6½ń 2017  ŦɫÉǃ	cU力ȶ少Œ五ň文ı�五ŤDqɪ

(B2B)IǒƝʚ	ǞǞɮ，ɸĀ�五|DƷȺ9ńĵǽ	�心υŢƄͲ成ĵǽ

ĀΓȂ� 

入­	ˮb文ı少Œĵǽǋʠńƌ；�U�ǤǋʠňƄR	友ǟSțǨ

�五ŤD文ı少ŒĵǽńȢΩŢ̃��©	vƌ；RƗȬɘˮͲȵ�五ŤD

Ͷi�Ĳˤƿùʔ�Ŵġ6ʬˤƿ	ÞZ�五ŤD文少ŒĵǽńΛďŢ̃�

ǇͰˮbńG多	ͲȵZĆƩ互半ϲ�五ŤD文少ŒȷŠ̭，ńř內�Ǚ	

7ÀƄ�°五Àē˕Ιɋ͈	Óȩπ}©¨ƌ；ȕņ�五ŤD文少Œĵǽń

ΛďŢ̃ŹÆ�Ĉɋ͈"$Ī°五À­§)�	UʂɸĀ少Œ五ňŧϧ	�

´ǳ文ŷ§ŤD§ƾȠ̻͋�少Œĵǽ�vƌ；ɘˮㄤÔ右¡țǾǺƄRƗ

ƌ；Hļ	及|jЁ΍΋少Œ五ňıǷʰ�Ȁ 2014 ¯ 2018 ń�五ŤD

�ĲˤƿĂ�˞�五ŤD文ı少ŒĵǽńΛďŢ̃� 

ǇͰvƌ；ńʔĸ力ȶ	�五ŤDȢΩ)�少ŒȷŠ+ʭ§��Ô�在

ŗ	Q��五ŤD˕Ιɋ͈ʔ欠ńυϺ�	Ͳ成­ñ)�Ť˘+ʭńΛďŢ

̃另˿§ƷȺ�入­今�五ŤD”Ɉń°五À)�	Ĉ文少ŒȷŠńΛďŢ

̃Ś)ϻ久� 
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SUMMARY 
 

With the development of information and communications technology (ICT), in recent 
years, the revenue of Taiwanese telecom operators has not only come from traditional 
telecommunication services: voice, network, etc., but also tying services including value-
added services other than traditional telecommunication services. Through the respective 
annual reports of the top three telecom operators in Taiwan, it can be found that telecom 
operators are paying more and more attention to the corporate customer market (B2B), 
attempting to transform into integrated ICT service providers. However, past research on 
the consumption of telecommunications services focused on B2C, and B2B was rarely 
discussed.  
Therefore, this research is to discuss the corporate customers’ acquisition pattern for 
telecommunications services. Based on the literature review, we sorted out the two pre-
factors that affect the demand of telecom products of corporate customers: industries and 
business scales. Through this study, we wanted to determine whether these factors 
influence corporate customers’ acquisition patterns, and then providing telecom operators 
with advice on how to effectively promote potential telecommunications services to 
existing customers. This study uses sequential pattern mining as the main research method 
and uses the corporate customers’ transaction data of Chunghwa Telecom (Taiwan's 
leading telecommunications industry) and Taiwan government open data to learn about the 
acquisition patterns for telecommunication services. The result of this research is corporate 
customers are in a sequential access to telecommunications services. The acquisition 
patterns of telecom products by enterprise customers vary with the scale of their 
operations, but not for industries. 
Key words: B2B, Telecommunication Services, Acquisition Patterns, Sequential pattern 
mining                                                                       

 
INTRODUCTION 

With the rapid development of information and communication technology (ICT), the 
competition in the telecommunication industry is getting more and more severe. Through 
the respective annual reports of the top three telecom operators in Taiwan, it can be found 
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that telecom operators are working hard to develop new business models and increase 
revenue in the corporate customer market (B2B), attempting to transform into integrated 
ICT service providers. However, there are some issues the telecom operators face in its 
B2B relational management. First, telecom operators are too focused on generating 
corporate customer data, rather than making good use of their existing corporate customer 
data. Second is ignoring the need of corporate customers for telecommunications services 
will grow horizontally over time. Third is providing a list of duplicate leads to assistant 
managers. Therefore, this research is to discuss the corporate customers’ acquisition 
pattern for telecommunications services by through the historical transaction data and 
government open data. Based on the literature review, we sorted out the two pre-factors 
that affect the demand of telecom products of corporate customers: industry and business 
scale.  

 
MATERIALS AND METHODS 

The objective of this research is to discuss whether there is a sequence relationship 
between different telecom services purchased by corporate customers and whether 
industries and business scales these two pre-factors influence corporate customers’ 
acquisition patterns. This study uses sequential pattern mining as the main research method 
and uses the corporate customers’ transaction data of Chunghwa Telecom (Taiwan's 
leading telecommunications industry). We extracted a record of the corporate customers 
whose industry is belonging in manufacturing or wholesale and retail trade in Kaohsiung 
city between 2014 and 2018 to learn about the acquisition patterns for telecommunication 
services. The dataset consisting of 29,119 corporate customers and the number of 
transaction records are 59,8894. We divided the group of corporate customers into a 
training set (70% of customers) from which to generate rules and a test set (30% of 
customers) to make predictions for.  

 
RESULTS AND DISCUSSION 

The results of this research show that, corporate customers have acquisition patterns for 
telecommunication services. For the overall corporate customers in manufacturing and 
wholesale and retail industries, we identify two main acquisition rules. First one is that 
after purchasing the local calls service, it is very likely to purchase the local calls value-
added service next time. And the second rule is after the corporate customers purchase the 
local calls services, they then purchase the mobile message services, and then come to 
purchase international roaming services. It also shows that the acquisition patterns of 
telecom services by corporate customers vary with the scale of their operations, but not for 
industries. We found that the customer base of SMEs has a significant change in the 
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support between the two products for the acquisition patterns, which means that the 
procurement sequence of the customer group is relatively fixed and simple; on the 
contrary, the acquisition patterns of the customer base of large enterprises is more 
diversified. In the industry, after further analysis, the results that lead to no significant 
differences may be related to the traditional industries in the manufacturing and wholesale 
and retail industries in Kaohsiung, and both industries are grouped by SMEs. Therefore, 
the customer base of the two industries mostly stays in the basic services for the 
acquisition stage of telecommunication services. 
 

CONCLUSION 
From the above analysis result, we show that there is indeed a sequence relationship 
between the different telecom products in the corporate customer procurement by sorting 
out the real corporate customer transaction data of the telecom operators and combining 
the government public data. Moreover, it can also be found that corporate customers do 
have their priority in product products or service products that meet their maximum 
benefits. The findings of this study can be used as reference for a future operation of this 
telecom operators. 
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Ⱦ�ɠ ̚巨 

vɠ¦�他Ĵvƌ；欠中̞ƌ；ǿ未	ùɸZƌ；�ń	ɣūŚUƌ；Ɓ

十心ɺ�Ͳ成ƌ；+ˮ十̞Hļ�Ⱦ�元ȍ存ƛvƌ；ƒ一͖}	Ⱦ�元他

Ĵƌ；ńǿ未	Ⱦ�元再ǝvƌ；ʩ°+�ń	Ⱦk元Ƅ他Ĵƌ；Ɓ十� 

Ⱦ�元 ƌ；ƒ一  

Ơ文�ȴ˕立ɲ八Ǣƻ�Ȁȇȷ五ϡŀ[̴	少Œ6f�毛ȵ未在ńļ

Y̔č=qɪϡŀ[̴ʐ˕ΙΜ˼半ϲ�	ĐČƉ今"ńųͮ�Ơ文Ι¤�

|Dͅ�付ơ¤��ARPU(æ|DsÍ¤�)ɛŅŅ˚ńÐƠ	jЁ少Œ五ň

xƠΤϞƶųͮ(ʀЅ, 2017)� 

少Œ五ňńÂ司)�ʷʷŹĂ®ıʶɂ少Œ五ǽ�付ơ�̘˨ʐ	­Ź

之ȅ]Ųőʶɂ少Œĵǽ�4ń[ƦĵǽɅ�ɒ右ńǎĩ�ǇͰ*ʘyȆȆ

Ƴɓǩʶ可ėƯ互(National Communications Commission, NCC)ɂƘˤƿ	®

2014 少ŒĵǽΡΙ¤ɤˇǷ	天Čˇĵ 3,777̱3ū	˟工ͅͰɖ �

Ɵ�Ĉ*AU 2017 ń 3,443̱3	Ɖ友 2016  ń 3,602̱3ń士ɰɣ"天

4.41%	ʃ@� 159̱3(NCC, 2017)�©l	2018 Ⱦ�ĚjЁ°ǿɓǩ|

Dͅί入Ɖ友ř �ʂ̵[ 16˓DQ°ǿɓŒ*ń°ǿɓǩͅͰʶ΁子Űϰ

名;	入­ĈȷƦşMǮř �ʂʃ@�ȍŌ 10%	Ɛ 101̱3(NCC, 

2018)�Ĉ*	AU付ơ¤�ãŹɖ ɖĚǦǰ	ɰŦ口T˴ʂ��©	少Œ

五ňǞǞɮ，ɸĀ|DƷȺ9ńĵǽ	ˠ心ʬĮZć§ãǷNÂ�ãǷŐ[

出Ʀńˇ五ǽ	�心υŢƄͲ成ĵǽĀΓȂ�ɘˮř�"少Œ五ň6½ń

2017  ŦɫÉǃ	cU力ȶ*ʘ少ŒRu�五ˤɓǩĵǽ�ʲ̞̓ɤˇĵ

ǽ�代ʶ少ŒŚχ」ɤˇͅ±ĵǽ=�五|D�jЁ"Ʈ"ŚƊ��五|
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D�ɤˇĵǽ=四�Ωł�}©cņ	�"少Œ五ňƈȍ�五|DʚƄwĂ

Ι¤ϴǿńƝƗ�#+�� 

g�HƠ	少Œ五ńΙ¤ʔ欠x方方ȷ{Ϻ9	ù文ı�五ŤDqɪI

ǒƝʚ�ǇͰ*ʘyȆȆƳɓǩʶ可ėƯ互Ō. ń Ŧ少ŒɂƘ心ŋ	

2017 °ǿɓŒ”aMƝ0ƄɣǷ	ƐƄ 58.44%	Ĉ¨ŚƄĖ̘̘̬̘˨=

[Ʀĵǽ	Ɛa 16.11%	q4少化�少˨ZǕ	�Ɛa)Č 10%	­Ȇ̬少

化�Ŏə少化=MODʐĵǽŚ7ÀƄ 3.5%�1.17%= 1.4%�ʩ�åM文

2014 ńͅͰ	ί入°ǿɓŒ=q化付ơńΙ¤ɖ �Ɵ	¹�Ė̘̘̬̘

˨=[Ʀĵǽ̞少˨ZǕńĆ"工Ι¤·MşŹɖ ʽɰ̵[�­}少Œ�

ʰŌ  ɫń�ϳ̞ƵȩcU力ȶ	少Œ6fxˊ�ʬ力ˇń五ǽ工�	̵

[�五qɪΙ¤�ɯ*ʘ少Œ­ñ	ˤɓǩŹ*ʘ少ŒŌ Ă͹ˊȠƵńˇ

;ú五	ŰϰȔ9°五À�五ŤDń˕Ι	ǎÀŹ*$�五ń̮ȇ	ǳ文)

�°五ÀϭĩɸĀɣ平ĵǽ]分	ʩ­ɤɗŤD出Ʀ(*ʘ少Œ, 2018)�wĂ

ɱ 	代ʶ少Œ�ȍƓ�ı 4G°ǿ(Mobile)̞ʲ̓(Cloud)Ûɉ�o子ˤƿ

(Big Data)�łΣ̘(IoT)ńʔ�力Ƶ	ýȷ五ǎĩ	ɸĀ�五ŤDã�ńͲ�

及|ĵǽHǅ (代ʶ少Œ, 2018)�� IP9̞ͅ±ʺƁΪʹ�	jЁ"Ʈ"ɖ

å˧Zƭ§少ŒȈκĵǽ+ϒƇ	ɸĀŤDã�3�ã̼ĩ+Ͳ�Hǅ̞Γ

|ĵǽ(jЁ"Ʈ", 2018)�}©cņ	文ı少Œ五ň­ñ	�´[ɕ�五|

DqɪΙ¤Ź今ǽ+ŭ� 

ϤƩ�|Dqɪ+ū	少Œ五ň�ń另§óȊńǣ子bˋŲ�五ŤDń

ˤɓǩĵǽqɪ	ÿĈ£wĂńƝβ五ǽ+��RƗƭ��ı少Œȷ五xɈ

ıˤǩ9件�ͅͰ9ǁXń在任ʂ�)�ıˤǩ9űńŹȖ\ǣ�Ûɉ�̔

ȵƠbɎƘ�ͅͰ9ŚȔ它ǳ文Ʃ�9ńĵǽbɎƘ(Westerman, Bonnet, & 

McAfee, 2014)�­Ʃ�9ƒūήË久ƷȺ9̞�Ϻ9ńĵǽɅ��ɒ右ńǎ

ĩ文ıŎʂ˕ΙƩ�9ɓǩĵǽqɪń少Œ6f­ñ	Ź�§白ʹń� 
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ǵ©+l	ƌ；它Žϻ�	§˂Ă˂�ń�五ŤD交˞Čͅ±υŢ

(Digital Transformation)ńƝƗĩ	83%ńjЁ�五̥Ƅͅ±υŢŹ今ǽ+ŭ

(Rex Hsu , 2017)��ͅń�五xɈıͅ±υŢń̈ǚʂ̞Ǵʋʂ	ˊ̭ɮ，

ɅμlˤˍĎÄ�ǇͰƌ；它Ž	jЁ�五Rǳ文今řͅ±υŢ”ƠΤńR

Ɨ.工ųͮ�̘˨ţǡ=��ϳ́�ɅμKǟ欠Ŭ�Ƙʊ�ȉ°ͅ±υŢń

̮打�子�ǟSŴġŴ又FŰ=ˤɓǩȈκɎŶ	ʇļɸĀ�五�Ʃ！�ń

ͅ±υŢsj�˕立"Μ˼)另」=。§ÞČ�平ńÛɉ手³�Ĉ*	§�

工̞少Œ6fƽƽƉ在�̘˨ţǡ=��ϳ́�ǟSˤɓǩȈκɎŶU=。

§ÞČ�平ńÛɉ手³(Rex Hsu , 2017)��ň	�五ŤD�ǁƠΤńϛό

Ź	̘˨�ˮ�ńˤǩē΃ͱ	ÿȕȢΩňϛUʩ°、又	­ÿͧȅƁ十ɟ

�̲Ð�B2BȢΩ'ϺȕˮŦ͝ω	ĀΓȂȶ�)hƗΒÄϳŤ¬́˟ȢΩ

/̰	�ƗĎÄϳŤŬ¬�´ȢΩ(Toman, Adamson, & Gomez, 2017)�ĀΓȂ

̭Ɨ�˞ŤDΉ久ǁʭȠȽ”͒ɗZńv市ēͶi˕Ͻ(Bolton, Lemon, & 

Verhoef, 2008)� 

ʶɂ少ŒĵǽÂ司ńŰϰ�ˎ	Ɯÿ少Œ五ňƨˠ心υŢƄɸĀͲ成ˤ

ɓǩĵǽńĀΓȂ	UʬĮZć§ãǷŐ[出Ʀńˇ五ǽ��ǁ�五ŤDƠ

Τńͅ±υŢųͮ	xŹ少Œ五ňƨc8�ńˇȂ五未互�̗�U�	�五

ŤD'£Ƅ少Œ五ňƨ͹ˊ˕ΙńŤ˘+�� 
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Ⱦ�元 ƌ；ǿ未   

少Œ五ň̞�五ŤDń�Ĳϭı B2Bqɪ��ˮb	B2BqɪΜ˼ϭı

友ťɜń̮ȇ	¹Ή久Ō�� ʭƍÛńϼ�Ϻ9	ͅͰń乏ʱēΓ|'˕

£ƄȶXƍÛńϻͬ	�áϺ� B2BńȢΩ͈¡(Lilien, 2016)�它Žʔĸϻ

�	20Č 35什ńƯ%Ɛ§ 73%ȁ̞®Ƴ6fńȷŠĪĵǽȢΩ、又	Ɛ§

�7+�ŋ�®&Ź”ϭɚŏȄ�ńȢΩ、又ň	ͅ±ƭ{PXȖ${Ŏ�

§̘̬̘˨ēɿ占ŢE未ńPƇ	'˕áϺ� B2B千Hƌ；ȢΩŠ工�ų΃

ĀΓȂU=˿̬ȢΩńH¡(Almquist, 2018)�ͅ±ƭ{PX'˕ȍWƨńǋ

ʠɇ日ȐČ B2BńPƇ	�|三ǧŢ少公ĪE未Ǻƌ；	­)Ź�Ċu少化

上ĀΓȂĪeʬ互ϧ	­©ºļ�'文友 ŎńȢΩ�Ưȷ{半ϲ(Almquist, 

2018)��©	ƦȕÚƨ在ĺńŹ	文ı少Œ五ň­ñ	�´ȍ�Ĳ9ɊǿƄ

Rǿ	ʔ�4ɚˤƿƹ̞lɚ6ʬˤƿʩ°Ͳ�7Ĺ	˴µ千Hń��ʯž

̭，ŹƩ未互� 

ƦȕĺʾńŹ	ˤɓǩĵǽŹ�°�五�Ι及�	Ī�Ī@tɢń6f

ȈκɎŶ+�	¹æƩ°五ṋ́，�§ƷȺ	少Œ五ň�´̋óĂ®)�ȷ

五ē)�ɋ͈ń�五ŤḒ，	ɯϻȕϋlƝƗ�ǵ©+l	ˮbƌ；�ɸ

Č� B2B̮ȇ	˕Ιɋ͈̞Ĉ”Ȗúńȷ五ń)�	ÿ�五ŤD文ȢΩȷŠ

ṋ́，�)�(Lilien, 2016)��©	vƌ；̥Ƅ�五ŤD”Ɉń°五ÀēĈ˕

Ιńɋ͈"$Ź互半ϲ文ȷŠ̭，ńĆƩř內�Ǚ�  

�Ǥ­ñ	ŻûȷŠ工�Ź�ĈW工�+ř互�ɊŤDΩ千ń(Paas, 

2009)���五{ĕ大ʂń¥ʂɤŧʯž	�五Rʸ�ı」±�ȢΩ列Ĳń少

ŒȈκĵǽ	­Ή久�五ń£ŎĪŹυŢ	文ıȈκĵǽɎŶṋ́，ĵǽ�

ȍΉ+�;��右�	��五{ĕ大ʂń¥ʂʯžcǣȢΩńĵǽȍɊ」±

�列Ĳĩń少ŒȈκĵǽ	­Ή久�五£ŎĪŹΙ及史ϑńδ"	Ś̭Ɨń
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少ŒĵǽȍĤ�右9ȷŠɅ�Ω千͈¡力Ƶ�ͬɉ�	ͬňƨ�§ɒ右ń中

ļºƄĒΓ	̥Ƅɒ火c˴二ńȶʞ	Ƅ�五�ȶ§ŤD��ͧȅϋlńȷ

ŠēĵǽɸĀ�未互(Li, Sun, & Wilcox, 2005)� 

g�HƠ	�±ͬň(Gupta et al., 2006; Gupta & Lehmann, 2003; Rust, 

Lemon, & Zeithaml, 2004)̥Ƅ	文�五­ñ	Ŏ代ńΛÂ£Ŏ�ı�五t已

ȍʇÂc心ńŤDυ9Ƅ§ǭ多出ƦńŃ̃	ĪŹ好ǿĈǋʠ̨��ȶ°少

Œ五ňĤĤɘˮȌǅ�ƯČ�五|DńΙ五ɪ”	ɸĀ�文�ĵǽ	Uʂȱ

�ͳ˞|D文ȷŠṋ́，	ʩ­平ǁɸĀ平今ȷŠ上|D	ɒ右)ʷ文|D

ɸĀŔÂĩ, �ǁɸǷ|D文˟少Œ五ňȷ{̋ʾ̞Œ��­�ȶ§ŤDͧȅ

�ƩĪ�Ʃ)�ńȷŠĪĵǽ(̒Ƅ��ͧȅ) (Reichheld, 1996)	少Œ五ňȢ

|��ͧȅń又ȸ�ı	ŤDȢ|��五ňńĵǽ˂�	ŤD文ı�五ńĦ

ˡŦȍΉ+ɸ;ù̵[�五ńΛÂŇʭ(Knott, Hayes, & Neslin, 2002; Winer, 

2001)���ͧȅń出Ʀ�ıǣ戶Ƿ�五ŤDńυɼ£vʩ­ÿŤD)ĲƁm

(Kamakura, Wedel, Rosa, & Mazzon, 2003)	�©	少Œ6fɸĀ�五ŤDńȷ

Šĵǽ白ɵɅ�ã̼ĩ̞�右9	Ȗɨ�ȷŠ四ńĵǽɅ�ģ¶δ¯˧ȷŠ

四ń°ͧ]分�º�g�HƠ	文ıŤDvô­ñ	ʱ*ȢΩı��五ň�

ǣ§友"ńϧ出Ňʭ�Ͳ成­ñ	��ͧȅ及|ȕ今	ȍŖ£�五̞ŤDϊ

Hĥ©Çȶx�ƾΓ� 

Ɖ>�	ƕ��ͧȅ及|)今>­互Ö£ƚƠƾΓ�ͬň(Shah & Kumar, 

2012)̥Ƅ文)�平ńϳŤǺ��ͧȅ	cǣB力�五ńÂ司)全ʃ@	ĪŹ

Φ予˂Ă˂"ńɴĩㄤΜ���ͧȅńųͮ�ıȍ�平ńȷŠ̞ŤDº:

ǲ	­QĤĤ�Ƴ6f互§�Ʃƪ΃ĵǽȷŠ(Knott et al., 2002)�ǵ©+l	

��ͧȅt已Ź6f�Ʃ�ɸĀ�平ńȷŠ(Paas & Molenaar, 2005)�ɸĀŤ

D̥Ƅ)ƝƗńȷŠcǣʇļ̵[ͧȅl	ùcǣÇȶ>ƾĸċͷʩ­ÿŤ
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DȻ代(Kamakura et al., 2003)��©	vƌ；Óȩπ}ɶɹ�五|D文少Œȷ

ŠńΛďŢ̃	ɸĀ少Œ五ňǺ��ͧȅǁńȁ¬ýͰ� 

Ή久ͅ±ƍÛǁXńʩå	B2Bńͧȅ6fx͹ˊʔ�6f4ɚńŤD

ˤƿƹ̞lɚˤƿ	ĂϗÀˇń͋�ŤD(Lilien, 2016)�ɘˮ§ƾ̔ȵēÿ|

ŤDˤƿ	˕Ι B2B(Business to Business)ń�五�cUɸĀŤDã�ńȷŠ

ēĵǽ	AĈŹɸǷŤD̋ʾŦēŤD文6fńΙ¤ǭ多Ŧ(Jayachandran, 

Sharma, Kaufman, & Raman, 2005; Rollins, Bellenger, & Johnston, 2012; Zahay & 

Griffin, 2004)�入­	6fĤĤˮıĺƝȷ{ŤDˤƿ	­)Źʖ|Wƨ'§

ńŤDˤƿ(Zahay & Griffin, 2004)�Ĉ*	ˮbƌ；�ɘˮM友今řȷŠ”§

ϵń�¨ĩ二子	ĂȠ全��ͧȅ未互	­ɒ右ńȠρʔĸɓȏ互̞ȷŠq

ɪq·ȳńȣ��Ɠ�ɒ火Hļħȸ�ŤD̹Ơṋ́，Ź互Ή久ǁʭńȠȽ

­本�ģ¶力Ƶ(Li et al., 2005)� 

Uvƌ；Ʃǅ五ňƄā	˿ºͻ΃平|ĵǽɅ�白ɵń͋�ŤDǁ	R

ƗƠΤńųͮƄ	ˤƿͻ΃ńˮ十�Ȣď今�ǁʭβńŤDĵǽ7rŃ̃ʩ

°7Ĺ	ʇļ˴µŤD�ʯž˿̬̭，�ǵ©+l	)�ȷŠĵǽ})�ń

ȷŠ˕ȵ�)�ǁʭβ�	ɸĀƝ͝ń͋�ŤD�ɨ上Ⱦ�四五ǽ˕ȵ	ÿ

ȕĞǟS˕Ͻń五ǽ˕ȵƄ�ȉ°ȷŠɨ±űƃń�ǽ­ıʎǁʭ4Ɲ͝Ů

ɌŤDUͧȅ)�ńȷŠ	ϛU}ŤḒ，ðŦɸĀ友ÏͲń˞、Hǅ�Å

ÿŹ˕Ͻτɭń五ǽ˕ȵ	ƄΫ¿ÿŤD§Ɲ͝ɊϬεńƚƠ不Đ	�̭Ɨ

ȍĈǁʭ̞C�Ǡ�Ʌμ4ɚńúǽɈȵ	­őȌĺıŤD� 

ȈıU�	�ȶ1ˇŢ̃ń B2B�Ĳ͈¡�	少Œ五ňƕǣɘˮ§ƾ̔

ȵēÿ|ŤDˤƿ	ɸřƄĂ®)�ȷ五ē)�ɋ͈ń�五ŤDɋ˹��ʯ

žcǣṋ́，ù上,Ȍ五ńŧϧ	�ǁȠ̻͋�少Œĵǽ	ȍ§未互ÿ少Œ

五ňńΙ¤Ì˼Λȕáʖ� 
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Ⱦ�元 ƌ；�ń 

ǇͰ�ƛ+ƌ；ƒ一̞ǿ未	vƌ；̥Ƅ少Œ五ňȬɸĀ�五ŤDͲ成

ˤɓǩ˞、Hǅ	已��˞�五ŤDȢΩȷŠń工�̞Ͷ十	(ǣ§ƾRǿ

Ƞρȿ��五ŤD��åcǣ̭，ńȷŠ��©	vƌ；�ń��� 

1. ɘˮͶi�ĲˤƿͲȵ	ÞZ�五ŤD文少ŒĵǽńΛďŢ̃� 

2. țǨ�五ŤD文少ŒĵǽńΛďŢ̃ŹÆ�Ĉɋ͈"$Ī°五À­§

)�� 

3. ɸĀ少Œ五ňŧϧ	�´ǳ文ŷ§ŤD§ƾȠ̻͋�少Œĵǽ� 
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Ⱦk元 ƌ；Ɓ十 

vƌ；ıȾ�ɠ他Ĵƌ；ńǿ未̞ƒ一	ùʩ­另�ƌ；�ń��Ⱦ�ɠ

ȍ乏ʱ�řƉ在G多ʩ°�ϳ̞Ͳȵ�Ⱦ�ɠȍ他ĴǇͰƌ；”ɎƘ7ĹƁ十

=ūϰńˤƿ7ĹHļ�ȾkɠŚ文˿Ϙ+ˤƿʩ°7ĹțǨ�ɣūȾ.ɠǇ

ͰțǾńʔĸ文vƌ；再ǝʔ巨ù上,ŧϧ� 

 

 
心 1- 1ƌ；Ɓ十 
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Ⱦ�ɠ G多�ϳ 

vɠRƗ4ƴƄƤ�他Ĵ少Œȷ五�五ŤDĵǽȶĽ�­ū�2ɃȾ�元 

少Œȷ五�五ŤDĵǽȶĽ�ΛďŢ̃7ĹU=ˤƿțǾʐƉ在G多	ǥ7

À他Ĵ��� 

Ⱦ�元 少Œȷ五�五ŤDĵǽȶĽ 

}ıyΙ9ńʬİ	少Œqɪ'Ȗ正·ú五ò�ͷǍńϡŀqɪ	AĈ

ɿ占ŢE未ńZȶãŹuǔ�ʶɂ少Œ五ǽńǆż	�ÿȕƩ�|DqɪÂ

司ɸ;)Ĳ	�­ÿȕ少Œ6f˂Ă˂Ɲʚ�五ŤDqɪ� 

���五ŤDń」六 

B2Bē B2CǇvńƷȺ�ı̭，ńĂˍ(Cortez & Johnston, 2017)�今�

五ZȅȷŠĪĵǽǁ	ŧ�五ǽ在ŗń文ʞǌ=千HŹXŋ�五(Ʌμ)Ω千

ǁ	Ś̒千HƄ�五ŤD�入­	�五ŤD̞�ǤǋʠňńƷȺ)ʷƞıW

ƨƄ͠Ω千ĪXŋ͠	­ŹRƗȀÀ�ıΩ千°Ƅē、又ˮ十��尤ȅŤD

*	"�ͅșĽ�(ď、ınŹ/̰ȷŠ)千HēǋʠňŹƉ�ńĪȄ�ń、又

ň(Hult, Jr., & Chabowski, 2007; Griffith & Pol, 1994)���五ŤDHƠ	�五

ȢΩ、又ˮ十Źć§正ǎĩń(Cortez & Johnston, 2017; Lilien, 2016)�̗��

ƛ	vƌ；̥Ƅ�五ŤDŹ�˘�ɘˮ¬子�火�Ǚ­ǺZń、」	ùQ�

"�ͅșĽ�	千HēǋʠňŹ)�ń��©	vƌ；ȣǵ®入�͕˛	�

ô7Ϙ�ϱ仍˛只ĪŹğǐϘʐ	ƈʚƄ�五ŤD� 

�� �五ŤD文少Œȷ五ńƝƗĩ 

Ů̘̬̘˨力天̞ˤɓǩȷŠɽ=”左	ɓǩĵǽ'£Ƅ�五Ι及ńȈ

κɎŶ+�	�五ŤD'Ź少Œ五ň)ƴħʚńƝƗŤ˘	AĈ�且Ё	*

$�五Ź且Ёȷ五ńR成�ǇͰ˕立ɚ*$�五Ɉ 2018 Ŧ��ǃ力rˤƿ
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ϻ�	2017  且Ё*$�五ƳͅƄ 143 ˓ 7,616 Ƴ	a�成�五 97.70%	

友ř ̵[ 2.08%�g�HƠ	ɗɌȆ4�"少Œ五ňĝ̘ū	力ȶ五ňƨ

)Ɛ­��Ƅ�五ŤDgŧȌϭ̘Ǘ	ùȍ口ɔʔİ內ĝ̘ƤƢ΅�Ɉ	}

©cņ	�五ŤDŹ五ňƨx͹ˊʬɤńˇqɪ�少Œ五ňRƗńͧȅ文ʞ

)�ʷLı�Ǥǋʠň� 

少Œ�ʰ 2017 ń ɫƈȍ�五ŤDʚƄwĂ£ŎB示�ȖɓǩČˤɓ

ǩ	Ź*ʘ少Œ� 2008 ȥǿńˇ�Ļ£Ŏ又ȸ	�ŹjЁ少Œ五ňȖʶɂ

少Œĵǽ˧�Γ|Ͳ�˞、Hǅńʬę(ɞ占Ɔ, 2017)�ĐČˤɓǩͲ�=ͅ

±ʺƁΪʹ半ϲ	�五qɪ'}ʶɂ少Œ五ǽ打�υƄˤɓǩͲ�打���

五|Dǵ0§付ơ�̘˨=ͅͰĵǽ̭，l	�ǁ}ı�五°ǿ9�ʲ̓Γ

|�łΣ̘�ˤǩ��̞�五ˤɓǩͲ�̭，ń失Ŝ力Ƶ	Ɖ在ĵǽ+Ι¤

ć§£Ŏ͋ǣ(jЁ"Ʈ", 2018)�U ICT ȷŠºƄ�五ŤDńȷŠRʧ	力

ƵˤɓǩƝβ五ǽ	ù力Ƶˇ;五ǽ	� IOT sj�AI�"ͅͰʐ�五ɤˇ

Γ|ĵǽ	ŰϰȠ;*ŎʂΙ¤£Ŏǿǣ(*ʘ少Œ, 2018)�Ƅ|DɸĀͲ�

ĩń少ŒΓ|ĵǽ	uɗã�3�ɿ占�̼ĩ�Qãȿ�ȷ五ǎĩń�Ǘ¡

ĵǽ̞˞、Hǅ(代ʶ少Œ, 2018)� 

g�HƠ	ĐČˤɓǩͲ�=ͅ±ʺƁΪʹ半ϲ	�五qɪ'}ʶɂ少

Œ五ǽ打�υƄˤɓǩͲ�打�(代ʶ少Œ, 2018)�Ή久ƍÛńʩå	ǁʭń

ȠȽ	少Œń五ǽ4ƴ)Ǹ力ƵáϺ�少Œ6fƄǲ��五ŤD£Ŏṋ́

，	ɸĀŤ乎9ńˤǩ̞ɓŒͲ�ĩĵǽ	Űó�五ŤDɸ;ϡŀ�=͹

ˊŀďȂ未ń�工̭，	ĎÄ�五ŤD天£Ĉ˕Ι�召̞又ȸ���©	少

Œ及ΙȂͲ成ńˤɓǩĵǽΙ¤Űϰ件�ˇǷ	*ʘ少Œı 2017 ńˤɓǩ

ĵǽΙ¤Ɛˇĵ 220̱3	·*ʘ少ŒͲ成Ι¤Ɛ 10% (*ʘ少Œ, 2018)�

̆¯ 106  12JĢƐ§ 73,000Ƴ�五ŤDÿ|代ʶɸĀńĵǽ	106 Ŧ�

五|D·代ʶͲ成Ι¤ 16%	Ɛˇĵ 147̱3(代ʶ少Œ, 2018)�)巨Ȗͅ
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±υŢńH�ĪΙ¤ʔ欠ĂƊ	�五ŤDńˤɓǩ五ǽ文ı少Œȷ五ńƝƗ

ĩŹ)ƴħʚń� 

��少Œȷ五ɸĀ�五ŤDńĵǽ 

 ¬子vƌ；ȬU�五ŤDðŦZ力	ʂȩǣ交˞�五|DńȢΩͶ十�

�©	vƌ；ȁ¬jЁ�"少Œ五ňń�五|DĝH̘Ǘ	ǇͰ五ň”�+

ȷŠȭɨ̞7ϜH¡	̗�Ͳȵū	7�"Ϝ�ŋ 2- 1� 

ŋ 2- 1jЁ�"少Œ五ň 2018 �五ŤDȷŠȭɨ 

ȷŠ"Ϝ ȷŠ工� 

°ǿ 
�五付ơ[Ʀ��五°ǿǩƽ��五°ǿͅͰ� 

�五Ɇ̓[Ʀ�Ȇ̬比反 

加由 
加由少˨�加由�̘�VPN�ʚǩ互ϧ��五̘˨[

Ʀ� 

q化 
q化�互ϧ少化�[Ʀĵǽ��五|D�ɼ未� 

ɿ占Ţ̘˨�Ťĵĵǽ 

Ȇ̬ 
Ȇ̬少化�Ȇ̬͜źĵǽ�Ȇ̬ͅͰ�ɼ�Ȇ̬少˨Z

Ǖ 

ˤ� HiNetˤ��ˤǩ��ĵǽ��œøϱĵǽ 

IoT/ICT łΣ̘ IoT�ɿ占ĵǽ 

ʲ̓ �五̘˨żǗ�IDCĵǽ�及̕ʲĵǽ�ʲ̓ĵǽ 
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Ⱦ�元 ΛďŢ̃7Ĺ (Acquisition Patterns Analysis) 

��ΛďŢ̃7Ĺń」六̞力Ƶ 

ΛďŢ̃7Ĺ(APA)ɓȏ平|ıǋʠňΩ千Īÿ|£v友ǷńőǋʠŠ

(Kasulis, Lusch, & Stafford, 1979)�ɘˮΗʚǋʠňΩ千Ƒ�Šńƙɨ	U�

˞͋�ńΩ千ǿ̃	˴二wĂńΩ千°ƄùĎÄūϰȢΩƙɨƉ在ń°ͧƂ

ǿ(Paas & Molenaar, 2005)� 

ΛďŢ̃7Ĺc|ı它Žǎ」qɪ*ǋʠňȷŠ̭，ń力Ƶ�¥ʂRƗ

ʱ*Γ|ıƑ�Šń7Ĺ	 Lusch(1978)ʐͬň̥Ƅǋʠň�¤�§ƞńșĽ

�ıǎ」ńǁʭ4	ŹʇļΛȕWƨ”̭ń”§Ƒ�Š�ǋʠň文ıȬȢΩ

ń工�ĤĤŹ�右9ń	¹Đƞı˕立�ń¬子	ɓȏϛUʎǁʭ4�¨Ȣ

Ω”§中ƗńłŠĪĵǽ(Kasulis et al., 1979)��ɒ右§ƞńˤˍƞč�U=

)�ȷŠ+ʭ§)�ńϭĩÜͱβ	ƈȍ打Ɠǋʠň文ıȬȢΩń工�§�

�ū己Ôń΃ͱʔ欠(Paas & Molenaar, 2005)�ɼñ+	ǋʠňt已ĭŎǁʭ

Ăɖå̋óĈ”§̭，��©	Ƒ�ŠńΩ千己Ô文ıǋʠň­ñŹt入�

�ń(Dickson, Lusch, & Wilkie, 1983; Kasulis et al., 1979)� 

ͬň Stafford, Kasulis and Lusch (1982)ʐ�ʬęȍ©ˋĨΓ|�7ĹƳD

ńȵǬ皮主°Ƅ�®©	ūϰńƉ在ƌ；�Ȍĺıȍ©ΛďŢ̃7ĹΓ|�

ōͿĵǽ̮ȇ切	(Kamakura, Ramaswami, & Srivastava, 1991)ǇͰƳDʭ˧ʯ

žńƷȺ	ÞZήοĩǎ卡Ă另」Ƴƺ文ōͿȷŠńΛďŢ̃�ɼñ+	˟

qɪ文ı΃|ńĵǽ�ć§己Ôńǎĩ�ͬň Paas (Paas, 2009)U�Ʃ列ɨń

ǹɎ	他Ĵǋʠňɓȏ�àˤŒǪ+ř~΂皮主ȑD	�©șĽ�	ͯ§�

Ʃ皮主ȑDńŤDΓ˟�ɊɸĀàˤŒǪ�¯©	ΛďŢ̃7Ĺ�|Ă˴二

Ʃ�ĪƳƺ��¨cǣΩ千ńōͿȂŠĪĵǽ�	ɸĀōͿ五ň�平ń��

ͧȅ四ǚ� 
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Ō 	ΛďŢ̃7Ĺãʩ�åɊ及|�ƌ；§未ƣŠńΩ千°Ƅù̥Ƅ

ǋʠň文ıȷŠΛďń己Ô	Ũ"十Ŧ�>Ÿ�)�ȷŠ�ǎ」qɪ*ńɽ

=Ŧ(Fenger & Thøgersen, 2017; Marian, Chrysochou, Krystallis, & Thøgersen, 

2014; Sridhar, Bezawada, & Trivedi, 2012)�ƌ；̥ƄǋʠňΩ千ŻƩϜÀń§

未ƣŠ	cǣŹĐČ�řΩ千ńg�ϜÀń§未ƣŠ”半ϲ(Sridhar et al., 

2012)� 

ȖˮĤ)�̮ȇń˿Ϙƌ；*	vƌ；̥Ƅ少Œȷ五ń�五ŤD平|U

ΛďŢ̃7ĹĂɮÞĈwĂcǣΩ千ńˤɓǩȷŠ�ˤɓǩȷŠēƑ�Š�

右ć§őǋǠńǎĩ	�ēōͿȷŠ�右Źć§Ω千己Ôńǎĩ	”U少Œ

ȷ五ń�五ŤDȢΩˤɓǩȷŠń°ƄϭıΩ千Īÿ|£v友Ƿńőǋʠ

Š�g�HƠ	)�ı�Ǥǋʠň	Ω千ˤɓǩȷŠ文�五ŤD­ñ	ãŹ

̭Ɨ�§ƞńˤˍƞč�	ýÔ̌ʩ̋óΙ及史ϑ̭，(Paas & Molenaar, 

2005)��©	少Œȷ五�五ŤDńΩ千°Ƅȿ�ΛďŢ̃7ĹńǄCˋĨ� 

��半ϲΛďŢ̃ńř內�Ǚ 

ί入G多�在ı B2BqɪńȢΩΛďŢ̃	Ğw§ƌ；Ĵ另űZcǣ半

ϲ�五ŤDȢΩȷŠĪĵǽńΛďŢ̃�Ǚ	¹Úƨɘˮ�±ͬňƨ文�Ǥ

ǋʠňĪƳƺcǣ半ϲĈΛďŢ̃ń�Ǚƌ；ʔĸ	ʩ°ʭȜ再ǝ̞ǹɎ� 

�§ƞńˤˍ�	Ʌμʇļ�ǁ̋ó”§̭ƗńȷŠ	�©ȷ{�Ω千

己Ôńȃό	�±ͬňãʩ�åțǨ半ϲΛďȷŠ己Ôńcǣ�Ǚ( Li, et al., 

2005; Kasulis, et al., 1979; McFall, 1969)��Ǥ­ñ	ǋʠň互白�Ω千ȷŠ\

ǣȿ�®ôɣ"ƾǒńȷŠ	�ǁ�ƨ文ı"子Ⱥ市ńƑ|Š	如�北“ĩ

市�Ʋ͉ĩ市ē及΁%ćʐƑ�Šń̗�ȣÔ	ć§͋�ń��Λď己Ô

(Kasulis, et al., 1979; McFall, 1969)�ɼñ+	ƕ文ȷŠńwĂ出ǈ�ǋʠň¤

�ēȷŠ\ǣ§”交˞	ȵ巨�ÚƨcU˴二ǋʠňďȕƑ|Šń己Ô

(Kasulis, et al., 1979)� 
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g�HƠ	�ōͿȂŠńΛďŢ̃ƌ；*	ǋʠňń͋�Ǭǽ£͍Ŧ	

R打�ƩƳƺ文�火ōͿȂŠńɔϰ̭，	­Ǭǽ£͍ŦŗűǋʠňńǬǽ

ŃĽ�文ōͿȂŠńņϗ̞Ω千˕Ͻ��{ʯž=̞̫°ʭń̙ϔ在ŗ(Li, 

Sun, & Montgomery, 2011; Li, et al., 2005; Kamakura, et al., 1991)�̗�U�	

半ϲ�ǤǋʠňĪƳƺ	文ȷŠńΛďŢ̃cǣƭ�	vƌ；ʩ�å再ǝ7

ƄĆ"�Ǚ�ŤDń{ƂŢ̃=Ĉˤȷʔ欠� 

文ı B2Bqɪ­ñ	�五千͢ϊH在ŗ	ŹĐ°五ɋ史ē史ɩ4ńȂ五

Μ˼”Ö£(Andersen, Christensen, & Damgaard, 2009)�°五ÀńǎβŹ)�

Ʌμć§��Âǒē°ƄˏŚńȈκ	ɒcǣŹ�º�®Ú毛̔Ī正�Ȣ|

五ǽƁ十Űó�ļĪŤḒ，ńʔĸ	ŵɨ�°五ÀĤĤ互§�˘��ń

͋�ŤD(Morgan & Hunt, 1994; Srinivasan & Moorman, 2005; Steel, Dubelaar, & 

Ewing, 2013)�列­ñ+	ȷ五Ţ̃ń)�ɯ˸ŹƩ�ĪƳƺń{ƂŢ̃)

�� 

ǵ©+l	�五˕Ιɋ͈ń"$ɯ˸Ź�Ǥǋʠňͯ§ńˤȷΡϋ"

$��五ɋ͈̞qɪɋ͈+ʭ��x�在ŗ	�Ǥ­ñˤvȋʱŢȷ五ń�

五ɋ͈ã"	�ǁƉ友ı�五4ɚńšŅͲ�	�五ãcǣ互�ƄĈ五ǽ�

ń本�δȓ力Ƶ­Ϻȕã"( Kumar, Rajan & Zingales, 1999)�ͬň

Lilien(2016)�Ȕ它	B2Bqɪɓȏ��五ńɋ͈HƠē文ȷŠĪĵǽńĩǣ

̭，HƠã[Ⱥ市�ɼñ+	�五ŤD˕Ιńɋ͈"$互半ϲĈȢΩȷŠń

̭，��©	vƌ；ǹɎ�五ŤDń˕Ιɋ͈̞°五À	Ź半ϲ�五ŤDȢ

Ω少ŒĵǽΛďŢ̃ńcǣ�Ǚ� 
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Ⱦ�元 ˤƿțǾ 

ȶ1ÚƨɈıˤǩ合ƅń X	æƩ̮ȇɛͯ§"子ńˤƿƹ	��©

ˤƿțǾ̮ȇĐČń在ĺŦ̞I̵Ŏ�ˤƿțǾēɂƘ7ĹńƷȺ�ı	ū

ňM友Ȕ它˞字ˤƿĪŹϽϘ˴ʂńǹɎŹÆϭ˿�řňŚŹȔ它�´ÞČ

�Ʃɣ�平ńHļĪ止̕未č	ȷZɣȿ��召ń˴二ĪŹ力ȶł�(Object)

˦ł�+ʭwņ�ήοń在ŗĪʥ同�Ͳ成­ñ	ˤƿțǾǣΒÄ�五ã�

�ɶɹqɪΪʹ	č」又ȸ̞ȉ°Ƙ˹ù�ɸǷϡŀ白ʹHƠǣ力ɻƝƗń

、」ĩº|(Weng, Wang, Chiu, & Su, 2006) � 

�� ˤƿțǾ」六 

ˤƿțǾŹˤƿƹņϗ力ȶ(Knowledge Discovery in Database	KDD)ˮ十

ńĈ*�Ʃʯž	˟ʯžRƗ�ǽ	ŗɘˮ止̕ļ	ȍˤƿ*wņ�ήο­

Q§|ńˤǩůȝZĂ�ˤƿțǾÿ|�ɍ�ɂƘ7Ĺēŧ�͈ŢńHļ	

Ȗˤƿ*ɮÞ§|ńǩƽ	�Ϊʹ(Trend)�ǎ卡(Patterns)U=在Σĩ

(Relationships) (Fayyad, Piatetsky-Shapiro, & Smyth, 1996; Han, Kamber, & Pei, 

2011)�列­ñ+	ˤƿțǾƄ文"子ͅͰʩ°țǚē7Ĺ	|U力ȶ§ʾ六

ń͈¡ēɋŚ(Linoff & Berry, 2011)� 

��毛介¡̞ő毛介¡ńHļ 

ˤƿțǾǇͰ”Ɨ˞、ńȃό�ͯ§ńˤƿϜŢēˮ平9ʐ)�­平|)

�ń7ĹÛɉ	π}止̕ļɋŚ	Ȗ"子ˤƿ*ůȝZ§|ńɋŚ	£Ƅņ

ϗńȈκ�ǵőÿ|平今ńÛɉĂʗď§|ńņϗ	ÆŚȍǊʠˤƿƹ*”

ͯ§ńˤǩ出Ʀ�ɒûÛɉRƗcU7Ƅ毛介¡̞ő毛介¡ńHļĆ"Ϝ

(Fayyad et al., 1996)� 
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(�) 毛介¡ˤƿțǾ (Supervised Data Mining) 

今”Ȭ˞、ńƌ；ȃόć§ǎ」�召Q�召ˤƿt已˿̬��ıũțǾń

ˤƿ*	̒Ƅ毛介¡ńțǾHļ�ā��中țǨˇʩƯ%ŹÆ互ũČ_ U

�	¹ƕͶiˤƿ*ńɒ工ˤƿ'΄mĪ)ÏͲ(ā�˟ˤƿhŕǐ�ƩJ)	

ŚɒßˤƿɯʇļɸĀ�召Ʀ�毛介¡ˤƿțǾńRƗĆƩ#ϜÀƄ�7Ϝ

ēǱ再	ŹU�召ńϜŢĂȀ7�Ǳ再ń�召ƄͅƦ	7Ϝń�召ŚƄϜ

À� 

(�) ő毛介¡ˤƿțǾ (Unsupervised Data Mining) 

ƕȬ˞、ńƌ；ȃόʇǎ」�召	Å̒Ƅő毛介¡ˤƿțǾ�ő毛介¡ń

H¡)�ı˴」ϭĩĪŹ˴二�召Ʀ	­Ź久Ɲ�力ȶήοńʔ欠ēͅͰ+

ʭń在ŗ�˟H¡ńRƗĆƩ#ϜÀƄ�̜Ϝ(Clustering)ē在ΣļŚ

(Association Rule)�ő毛介¡ńțǾHļ�ͅ平�|Ățǚ各"ńŤD˘*�

�ưû®入˘成	­ɒû˘成cǣ�υ­ɸ�ZĈWńˤƿ7ĹHļ� 

在ΣĩļŚ	�̒Ƅ由΢工�ʱțǾ(Frequent Itemset Mining)ĪŹΩłϢ

7Ĺ(Market-basket Analysis)�π}7Ĺˤƿ+ʭńƉ在ĩùUɋŚºƄŋ

�	�ń�ıÁ全ưûł�互�ǮZȶ�̞在ΣļŚˊƄƉ¸ńㄤÔ右¡ț

Ǿ(Sequential Pattern Mining)ı 90  X*ʂȎǮ	®©+ū£ƄˤƿțǾ̮

ȇ*�ƝƗńƌ；ϧό� 

)�ı在ΣɋŚʷ力ȶú�4͈¡(intra-event patterns)	c̒Ƅ工�ʱ�

ㄤÔ右¡țǾ已g¬子Čú�ʭ͈¡(inter-event patterns)	ÅÔ��ń在ŗ

(Zaki, 2001)�Ĉ�ńŹƗůȝZ�Ô�ˤƿƹ(Sequence Database)*由΢Zȶ

QƉ文ıǁʭ己ÔĪĈW己Ôń右¡(Pattern)(Han et al., 2011)�Ρʔ­ñ	Ć

ňRƗƷÀ�ı在Σ7Ĺ*ńŠ工(item)ŹUǁʭƄȀ˱	ㄤÔ右¡*ńϭĩ

Ʀɓȏć§ǎ」¨Ô	�ɒû]ËÔ�ńˤƿ*ʩ°在ΣļŚńțǾ	ÞZ
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ú�力{己Ôʭń在Σĩ�ɼñ+	ÅȖ
�žǁʭ�ńˤƿ*	ÞZłŠ

�ĲńƉ在ĩ�Ɖýĩ�˕}7ĹΩ千ňń°Ƅ	ʩ­�'Ω千ɚ�ȷŠń

ϳŤŖ̞ͧĈć§ƉýĩńȷŠ� 

vƌ；�ń¦�Ȗ"子ˤƿ*ÞZĈ”ήËńć成ɋŚ	ɮÞ�五ŤD文

)�ȷŠϜŢ+ʭńΛďŢ̃	Ë§Ω千己Ôń�Ǚ	ŵUㄤÔ右¡țǾ

(Sequential Patterns Mining)ºƄRƗƌ；Hļ� 

�� ㄤÔ右¡țǾ (Sequential pattern mining) 

ㄤÔ右¡țǾHļ	Ź�火§ƾÞZ"子ˤƿń在Σĩ̞己Ôĩń°Ƅ

͈¡Hļ	ĈțǾūȕČńʔĸ	ɓȏŹćǎ」己Ô由΢Zȶń工�ʱÔ

�� 

©Hļɣ¥} Agrawalʐͬň(1995)”ɸZ	RƗ�ńŹȖ尤ȅ�Ĳˤƿ

ƹ*țǚϳŤǋʠ己Ô°Ƅ�ㄤÔ右¡țǾ|ıŤDΩ千͈¡ńϗÀŹőȏ

§|ń	ɓˮ©HļcUã§ƾ�ΛďˇŤD	ɸǷȶ§ŤDń出Ʀùǐ²

白市ŤD (Mallick, 2013)�ǵ©+l	ͬňMabroukehʐ�(2010)ʩ�å再

ǝ	̥ƄㄤÔ右¡țǾŹ�火�Ô�Ţ̃ˤƿƹ*ÞZćɂƘĩƉ在ń#Ô

�ºƄㄤÔ右¡ńHļ	Ô�Ţ̃ˤƿƹ4”ǧ用ńˤƿ	)巨§ʇć成ń

ǁʭˋĨ	ƈŹ§己Ôĩú�ńÔ�ˤƿ�ā��ͬňWrightʐ�(2015)U

ㄤÔ右¡Hļ	ϗÀ永ÑǑȗňĵ|ńɈH忙回ł己ÔĩùȍʔĸɸĀφƸ

ºƄwĂ七ȗňʬ�回łńȁ¬ˤǩ� 

ĉŢńϳŤ�Ĳˤƿƹ*ńæ三�Ĳ互ćɢńˤƿ安±§�文ΓıÔ�

RόńÔ�ϗÀ˛(sequence-id)ĪŹϳŤϗÀ只(customer-id)��Ĳǁʭ

(transaction-time) �˟三�Ĳ4ϳŤ”Ω千ńȷŠ工�(items)�ͅ子̞ōϋ�

©Hļ久ƝıÞZϳŤΩ千ńȷŠ工�ʭŹÆ§己Ôĩ	RƗ¬́ȷŠ工�

ńΩ千̞Æ	ŵȢ|©Hļc�Ƭǵͅ子̞ōϋ安±�ā��ϳŤΩ千$他
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<<Ƕͨ反Δ>>Ⱦ�ʱū	ūϰcǣΩ千Ⱦ�ʱ	�Ă(cǣ千Ⱦ�ʱʐ§己

Ôĩńǋʠ°Ƅ�­�Þɮ§己ÔĩńΩ千ȷŠ*	ù)ƞč�ĲƄɔϰú

��ɼñ+	ǹɎȾ�¨ǋʠΩ千Ⱦ�ʱ	Ⱦ�¨ǋʠΩ千ĈWǃϣĪŹȷ

Š	ıȾ�ĪȾk¨ǋʠ(Ω千Ⱦ�ʱ	ŚȾ�ʱ̞Ⱦ�ʱńΩ千°Ƅ0Ź

§己Ôĩń� 

Ή久ƍÛ̘˨力天	˂Ă˂�§己ÔǎĩńˤƿǣɊǧ用�皮�̞7

Ĺ	�Ȃ五�ǻȒφΞ�Ȥî�̘˨ÿ|°Ƅ7Ĺ̞少ŒΓ|ʐƉ在˿ǽΓ

|力Ƶ�ƈ§Ũ"ńΒÄ(Han & Gupta ,2012)��řㄤÔ右¡țǾHļΓ|�

少Œȷ五ńƌ；	RƗ久Ɲı�Ǥ°ǿ|DńͅͰ7Ĺ	ā�	Â|ㄤÔ右

¡țǾHļÞZ|Dń由΢Ƚǿ˨ƼɋŚ	�ʔ�平�ĩĵǽ(Location Based 

Service, LBS)Ûɉ	ȷ{UɿǣH¡毛Ț|D±內ù�|D力ǯǎ」Ƞ可列ǩ

(Vu, Ryu, & Park, 2009; Wang, Lim, & Hwang, 2006; Yun, 2008)�入­	少Œ五

ňǵ�§各"ń°ǿ|DͅͰcʩ°7Ĺ+l	�ɓǩ̘˨力天ń1I	少

Œ五ňɸĀ�ͅ�五ŤD�右ĩńˤɓǩĵǽȷŠ	ɒûͶi�Ĳˤƿ��

"Ţ尤ȅȂń�Ĳˤƿƹ	Úƨ̥Ƅπ}ㄤÔ右¡țǾHļcU力ȶ�五Ť

DήοńĵǽΩ千己Ô	ʩ­Ŗ£��Ʃ�Ĳ未互	̵[ŷ§ŤDń出Ʀ� 

g�HƠ	ͬň Fournier-Viger (2017)̥ƄㄤÔ右¡țǾHļŹ�火�Υ

ļ	�ń�ı�Υ”§由΢右¡ĈFŰŦȿ�Úƨ上」ńŏ共Ʀ(ɣ$FŰ

Ŧ)��©	�ɮÞㄤÔ右¡ńˮ十*	ÿ|)�ń止̕HļZĂńʔĸ互Ź

�Ɠń�入­	ɮÞㄤÔ由΢右¡vôÅŹ�ƩÌϛńȃό	Ή久ˤƿ工�

̵�	及̕ˮ十*̭ȷ{ĪΗŽń#Ô�ͅ子ȍÇȶűͅĩ̵Ŏ� 

�©	§ɍ�ƌ；ɸZáʖɮÞㄤÔ由΢右¡ń止̕Hļ	c7ƄĆ"

Ϝ�Ⱦ�ϜƄȈı AprioriHļń止̕	©ϜHļńǄCˋĨŹ	�´由΢右

¡ń#ʱ�ǁ�Ź由΢右¡	久�ń止̕ļ§ GSP (Agarwal & Srikant,1996)

ē SPADE(Zaki, 2001)�­Ⱦ�ϜŚŹȈı右¡̵Ŏ(Pattern growth)ń止̕H



 

 19 

ļ	©ϜRƗU7ľļ(divide-and-conquer approach)ńˋĨʩ°Ɉȵ	Ýȃό

�8£ɍ�$ȃό��˞、ū	�ȍʔĸ�（，Z�ɼñ+	U令ǱH¡ȍ

ˤƿƹ*ń#Ô�à半Č̞÷1ƄLʬȢń右¡ʱ	g�友$ńˤƿƹ*ʩ

°在ΣM文	Ϋ¿Ɲ͝ȟɷͲƩˤƿƹ	ȷ{ē二ˠ"子ƪ΃#Ô�ʱ	­

ÿ及̕ƾǣ)þ�©Ϝ久�ń止̕ļ§ FreeSpan (Han, Pei, Mortazavi-Asl, 

Chen, Umeshwar, & Hsu, 2000) ē PrefixSpan (Pei , Han , Mortazavi-Asl , Pinto , 

Chen , Dayal , & Hsu , 2001)� 

Ⱦ�ϜȈı AprioriHļń止̕ɣƄĐČ̻Ŀÿ|	Ĉ*�Uͬň

Zaki(2001)¾ĵ� GSP止̕ļ�ɮÞ由΢右¡ʱǁńƞč	ɸZń止̕ļ�

SPADE(Sequential PAttern Discovery using Equivalence classes)�及̕ƾǣ�友

þ�SPADE)ʷǣʃ@ȟɷˤƿƹń¨ͅ	天Čˤƿ式包ńǁʭ£vɣ$

9	Qʩ�åáʖ十¡�˄ɮ由΢右¡ʱńƾȳ	�©vƌ；˕ʜµūȍȢ

|©止̕ļʩ°ƌ；7Ĺ� 
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Ⱦ�ɠ ƌ；Hļ 

vƌ；Â|少Œ及ΙȂȶ§�五ŤD在ŗ̔ȵˤƿƹ	ˠ心及|ˤƿțǾ

Ûɉ7Ĺ�五ŤD文ı少ŒĵǽȷŠńȢΩÔ�͈¡�vƌ；Ȣ| Rɑ成%

ć	ÿ|ㄤÔ右¡țǾńÛɉ	ʩ°�五ȢΩÔ�͈¡ńŧ͈�vɠȾ�元

ȍ�ˋƛv巨Gńƌ；Hļ	]Ëȃόɷƛ̞Hļż欠�ĈūȾ�元ŚŹǳ

文vƌ；ńˤƿțǾHļǺɄɚ他Ĵ	RƗc7ƄˤƿřɈȵ	ǎ卡先ď̞

�五ŤDȢΩÔ�Ţ̃˴二͈Ʌńŧ�	��Ʃʯž�ɣ�元ŚŹ他Ĵvƌ

；ʔĸńϽϘHļ� 

Ⱦ�元 Hļˋƛ 

�� ȃόɷƛ 

�ř少Œ五ňʇ巨�ɮÞȷŠ͋�ń�五ŤD	ĪŹțɮ�五ŤDȂ

未	份@¬́Č�五ŤDΩ千)�ĵǽĪȷŠ+ʭń己Ô�Ǚ�ɼñ+	少

Œ五ňù)ņˬ�五ŤDȖˮĤ¯今¨ń�工ǋʠƏ用*	§ʇήËń少Œ

ĵǽΛď°Ƅ���AĈ�五文ˤɓǩȷŠṋ́，Źć§ģ¶ĩń	ā��

�五~Ǖ̘˨ū	(§cǣ文ˤǩ��Ɖ在ĵǽȷ{̭，��©	)巨ŹƗ

ʬ力ȷŠńˇŤDĪŹ另8ɶɹŤDń��ʯž̭，	țǨŤDńǋʠͶ十

ŹƝƗń� 

�vƌ；*RƗŹɮÞ�五ŤD文ı少ŒȂ”ɸĀĵǽń由΢ȢΩㄤÔ

右¡�Ƥ�	t已�ȍˤƿʩ°ř內Ɉȵēˤƿυɼ	列9ɚ7工�ń4

ƴ	UƟ¼ˤƿ̙Ŧ	�Â|6fɂ�͕˛ºƄ�五ŤDē�ǤǋʠňńȀ

7	ùʩ�å¬́�五ŤDˮĤńͧȅˤƿU=6fɋ͈ńϺ9	U�五Ť

DŌ 文˟五ňńsÍΙ¤ǭ多Ŧēı˕立ɚȂ五fʌǧńˤvϋ安±	ȍ

ŤD7Ƅ"ŤDē*$ŤDĆ"˘�Ȝ久	Â|ˤƿƹ*ń°五ÀˤƿU=
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ĈWϭĩ安±ǺƄ7˘	UʂɄ͔9ńȀÀ�Ť˘ńȢΩ̭，	ůȝã�̖

ˏȂ未	ÿ少Œ及ΙȂē�五ŤDʭń�Ĳã§ƾȳ� 

ɣū	�ǳ文�ƩĵǽȷŠńͶiȢΩƏ用	ɘˮㄤÔ右¡țǾǺǎ卡

右¡ń先ď	ͻ΃Ȟ)ć§ϸÀ�ńȷŠȢΩÔ�ɋŚ	ɮÞZ�五由΢Ȣ

ΩńÔ�右¡�UĀūϰǇͰ7Ĺʔĸɶɹ�五ŤD��ʯžńcǣĵǽ̭

，	�c§ƾŧ�Ŏ代ńϳŤ在ŗ� 

�� Hļż欠 

�Ǥ­ñ	ˤƿțǾÛɉ|ı͈Ţŧ欠ńˮ十,�Źɘˮ΃」ń΁�Ϻ

ͅ	ÞZ̞΁ZϺͅ+ʭńɋŪ̞在ŗ�΁�̞΁ZϺͅˤƿʭt已��Ż

火在ŗ,(§΂ļʩ°ˤƿțǾ��©	�˿̬º五�」六��ďU=ˏɢɒ

û΁�ϺͅɓȏŉńǁʭƗMŧ欠͈ŢĂńã�	­Q�΃ͱϺͅǁ�t已

ćɢ˟Ȃ五̮ȇńȌ五ņϗ(Domain Knowledge) 	(ǣȊ΃Z平今ń7ĹϺ

ͅ(Linoff & Berry, 2011)� 

心 3- 1Ƅvƌ；ńHļż欠	©ż欠ʔ���五ͧȅˤǩēˤƿțǾÛ

ɉʩ°�五ȢΩÔ�ń7Ĺù天£��ͧȅ˴二ń�ń�vƌ；*”ÿ|ń

ˤƿc7Ƅ�五ŤDńͧȅƉ在ˤƿēȷŠϜÀˤƿĆ"Ϝ� 

     
心 3- 1vƌ；Hļ+ż欠Ɓ十心 
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Ⱦ�元 ˤƿř內Ɉȵ 

}ıㄤÔ右¡țǾcǣȷ{őȏ"子ńÔ�͈¡	�©ƤƗ�ǽ	t已

�另」vƌ；文�五Ω千ȷŠ工�ń7ĹɀŦ"$Ƅ´�ɼñ+	Å文ı�

五ŤDΩ千ńĵǽ	ʜµUȷŠϜÀĪŹ˿̬ɏȅńȷŠ�̒ʐºƄÔ�7

Ĺ�¬子�Ƴ少Œ五ň文ı��ĩ市ńȷŠ§)�ń�̒	�©vƌ；ȁ¬

jЁ�"少Œ五ňɸĀńȷŠĵǽ	ȍ少ŒĵǽȷŠ才Ͳ£�"ϜÀ	Ģ�

�Ʉ7 31ƩȷŠ工��ɣū	ȍvƌ；+少Œ五ňń˿̬ 189工ȷŠ�̒再

�Ⱦ�̹	ȷŠ7Ϝż欠Υā�ŋ 3- 1�  

ŋ 3- 1ȷŠ7Ϝż欠 

X只 1 ϜÀ X只 2 ȷŠ工� X只 3 ȷŠ�̒ 

A01 °ǿ 

B01 
�五°ǿ付

ơ 
P001 4G�ǤŢHǅ 

P019 3G �ǤŢHǅ 

B06 Ȇ̬比反 
P046 Wi-Fi比反Hǅ 

P052 在ıȆ̬比反 

A02 加由 

B07 加由少˨ 
P120 �PX少˨ 

P150 FTTB少˨ 

B11 
�五̘˨[

Ʀ 
P114 *ʘ�五半ʚsj 

P900 Ť乎9̻É 

A03 q化 

B12 q化付ơ 
P164 q化 

P226 q4少化Ȍ四 

B17 Ťĵĵǽ 
P318 ŤĵsjǕ升 

P332 Ťĵėlĵǽ 

A04 Ȇ̬ 
B18 Ȇ̬付ơ 

P227 ͎四 009 

P240 Ȇ̬ 008Đ化HVʠ少化 

B21 
Ȇ̬少˨Z

Ǖ 
P251 Ȇ̬ͅͰ少˨(IPLC) 

A05 ˤ� 
B22 HiNetˤ� 

P128 HiNet PC-cillinøſø申 

P267 ˇPXøO丟 

B24 P258 �œøϱĵǽ 
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�œøϱĵ

ǽ 
P271 SecureBoxΖǅ�C� 

A06 IoT/ICT 

B25 łΣ̘ IoT 
P287 õǩÙ令ĵǽ 

P911 łΣ̘ 

B26 ɿ占ĵǽ 
P290 ɿ占ŧ民 

P295 iENɿ占元ǣĵǽ(Ǖ升Ţ) 

A07 ʲ̓ 

B27 
�五̘˨ż

Ǘ 
P300 hiHosting�五̘˨żǗ 

B30 ʲ̓ĵǽ 
P299 ʲ̓ ERP 

P329 少#力ȼ 

A08 
°五À˞

、Hǅ 
B31 

SMEȷŠ]
分 

P343 SMEȷŠ]分 

��ʯž	ȖŤDȈvˤƿU=Ͷ �ĲƏ用*	�vƌ；�ń�ıț

Ǩ	�五ŤDΩ千ȷŠ B01ū	cǣ互�Ω千ńĈW´火ȷŠ	ŵÃb��

ŤDƝ͝Ω千ńȷŠ�Ĳˤƿ	ʷǐ�ŤDȾ�¨Ω千˟ȷŠń�ĲƏ用	

Ͳȵūńˤƿǐ�ŤD͕˛�Ť˘ϜÀ�Ť˘#ϜÀ�°五À��ĲJ�̞

ȷŠ�̒5Ʃ安±	Ĉ*	Ť˘ϜÀ̞Ť˘#ϜÀ安±Ź	ýͰ˟ŤDı˕

立ɚȂ五fʌǧńˤvϋ=Ō �˟少Œ五ňńJsÍǭ多ōϋºƄɄ工7

˘�Ȝ久	ȍ�ƛͲȵńˤƿ̞vƌ；ńȷŠ7Ϝż欠ŋ	ʩ°�ĲƏ用ʔ

�ù文Γ¯ȷŠ7Ϝż欠ŋńȾ�̹	ÅȷŠ工��ͲȵūńȈv�Ĳˤƿ

ŋ	�ŋ 3- 2”�� 

ŋ 3- 2ϳŤȈv�Ĳˤƿŋ 

ŤD͕˛ °五À Ť˘ϜÀ Ť˘#ϜÀ �ĲJ� ȷŠ工� ȷŠ�̒ 

00001 I1 GrpL C1 201509 B01 P001 

00001 I1 GrpL C1 201509 B01 P002 

00001 I1 GrpL C1 201509 B02 P003 

00002 I2 GrpS C1 201708 B02 P003 
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00002 I2 GrpS C1 201708 B03 P004 

00003 I2 GrpS C2 201708 B01 P002 
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}ı©ǁńˤƿĞwͲ���ŤD͕˛���Ʃ�ĲJ�”Ω千+ȷ

Š	ŵ互Zȶ��ŤD͕˛ı���ĲJ�力{ń)��ĲƏ用	QȷŠ�

̒0Ƅ少Œ五ň”ϭńȷŠ�̒�UŤD͕˛ 00001Ƅā	˟ŤD°五ÀƄ

I1	JsÍΙ¤ǭ多ŦϭıŤ˘ GrpL	­Ť˘#ϜÀŚUˤvϋ"$ʩ°Ȁ

7ūϭı C1�˟ϳŤ� 2015  09JȢΩ�ȷŠ�̒ P001	P002ē P003	

Ĉ* P001ē P002ȷŠ�̒文仍ȷŠ7Ϝʔ欠ŋ	�ʚƄΩ千 B01ɒ工ȷŠ

工�� 
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Ⱦ�元 ㄤÔ右¡țǾHļ 

ㄤÔ右¡țǾŹ�Ô�ˤƿƹ*ɮÞ”§由΢#Ô�ń�ǽ�v元ȍUͬ

ň Zaki (2001)力ŋń SPADEㄤÔ右¡țǾ止̕ļ	ʩ°Hļ他Ĵ̞Υā� 

�� ㄤÔ右¡țǾHļ."åЀ 

(1) ʕ ƿȣÔ 

©åЀ�ńŹȍƭę�ĲˤƿƹUϳŤϗÀ只(customer-id)Ƅȣ�R任	

�Ĳǁʭ(transaction-time)Ƅȣ�¨任	ùý仍ǁʭȍˤƿU令̵ńH¡ȣ

Ô	�ŋ 3- 3	©史ā*�§ 4±ϳŤē B01�B08� 8工ȷŠ� 

ŋ 3- 3�Ĳˤƿƹŋǈ安± 

ϳŤ͕˛ �Ĳǁʭ ȷŠ工� 
1 10 B03 B04 
1 15 B01 B02 B03 
1 20 B01 B02 B06 
1 25 B01 B02 B03 B04 B06 
2 15 B01 B02 B06 
2 20 B05 
3 10 B01 B02 B06 
4 10 B04 B07 B08 
4 20 B02 B06 
4 25 B01 B07 B08 

(2) ȷ{"工�ʱ 

今ƭęˤƿ˕ˮȣÔ+ū	π}Ɏ」ɣ$FŰŦ	ȍͲƩˤƿʱʩ°ȟ

ɷ	ÞZȿ�("ıĪʐı)ɣ$FŰŦ(minimum support)ń"工�ʱ�(Large 

itemsets)� 

FŰŦ(support)ŋ�ㄤÔ右¡�”§Ô�͕˛(��ŤD͕˛)*Zȶń未

ȳ�ʷ今工�Ô�ńFŰŦ"ı minimum supportǁ	˟Ô�ʱ�Ɋ̒Ƅ由΢

工�Ô�ĪㄤÔ右¡�ɣ$FŰŦɎ」ń叉Ƿ,ȿ�ń由΢工�Ô�叉@;>
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+	ɣ$FŰŦɎ」ń叉¼,ȿ�ń由΢工�Ô�叉���©	ɣ$FŰŦ已

ǇͰ)�ˤƿʱϭĩĪȷ五˕Ͻ­Ɏ」ȿ�ȫ�ńŏ共Ʀ� 

Uŋ 3- 3ǺƄ史ā	�©上」ɣ$FŰŦƄ 50%�©史ā*�§ 4�ϳ

Ť,�©¯@Ɨ§ 2�ϳŤʩ°Ɖ�ㄤÔ工�ńΩ千°Ƅ(§口ˮ©史ā”上

ƙńɣ$FŰŦŏ共Ʀ�©ʯžɓˮŏ共Ʀń工�ʱ�	̒Ǻ"工�ʱ��

ɼñ+	ͻ΃Z§天Čɣ¼FŰŦńȷŠ�Uɨ工ȷŠƄā	h§ 4工ȷŠ

"ıĪʐıɣ$FŰŦ	�ŋ 3- 4� 

ŋ 3- 4"工�ʱ�ŋ 

ȷŠ工� ǋʠńϳŤͅ 
B01 4 
B02 4 
B04 2 
B06 4 

 

(3) ʕ ƿʔ欠υɼ(Transformation Phase) 

ǇͰř�ʯž"工�ʱ�ńʔĸ	Ãbő"工�ʱ�ńˤƿ	�ȍ"工�

ʱ�ńȷŠ工�ŧ�ˤƿŋ�Ȝ久	ɖ�υɼϳŤƭę�Ĳˤƿ¯ˇńˤƿ

ŋ	ˇˤƿŋńˤƿʔ欠Ź�id-lists
ńšŅŢ̃	ýÔUϳŤϗÀ只̞�Ĳ

ǁʭİ�”ϭńȷŠ工�*	ùȍϳŤ͕˛安±áUX只 SID�sequence id	

ŋ�	�ĲǁʭŚáU EID(Event id)ϗÀ	�� 

ŋ 3- 5�ȷŠ工�ńϳŤ�Ĳˤƿŋ 

B01  B02  B04  B06 
SID EID  SID EID  SID EID  SID EID 

1 15  1 15  1 10  1 20 
1 20  1 20  1 25  1 25 
1 25  2 15  4 10  2 15 
2 15  3 10     3 10 
3 10  4 20     4 20 
4 25          
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(4) ㄤÔ工�止̕(Sequence Phase) 

ȍ˕ˮυɼūńˤƿÞZȿ�ÿ|ňɎ」ɣ$FŰŦńㄤÔ工�ʱ,ÅƄㄤ

ÔǷ由工�ʱ�©ʯž	�¨�¨ȉ°�Ʃ"工�ʱ�*ńȷŠ	ý SIDē

EIDºƄɔʔ安±ď�ʱ	ǐ�§天Čɣ$FŰŦń#工�ʱ�	ɣɆȍȷ

{ȿ�ŏ共ƦýÔǁʭȣ�ń IDȭɨ� 

U史ā*ńȷŠ B04ĂƊ	�ŋ 3- 6”���ʬę�ȍ B04̞ B02ɔȜ

ǮĂ�ȿ˛->ŋ�ǁʭ在ŗ		ùǵ皮�Ɖ文Γńǁʭ光ǧĪŹ EID	ȷ{

#ʱ� L�Ȝ久	ȍ�B04->B02	ń idŋǈ̞ B06ń idŋǈɔȜǮĂū�

¨ď�ʱ��Ƅ	�ʱū§ȿ�ŏ共Ʀń#ʱ�	ĈĆňń EIDƈƄƉ�	

ŋ� B02ē B06t已��ǁʭΩ千	�©�¯ˇń idŋǈU�B04-> B02 

B06	ŋ��ɣū	̞ L�B01	ńǁʭ光ǧɔȜū	Ï£�©ʯž� 

ŋ 3- 6ㄤÔ工�止̕+ idŋǈ 

B04  B04-> B02 
SID EID(B04)  SID EID(B04) EID(B02) 

1 10  1 10 15 
1 25  1 10 20 
4 10  4 10 20 

 
B04-> B02 B06  B04-> B02 B06-> B01 

SID EID(B04) EID(B02) EID(B06)  SID EID(B04) EID(B02) EID(B06) EID(B01) 
1 10 20 20  1 10 20 20 25 
4 10 20 20  4 10 20 20 25 

 

(5) ÞZㄤÔ右¡(Maximal Phase) 

ɣū	ůȝȿ�ɣ$ɋŚFŰŦń�ĲÔ�	�ɯŹůȝ"�ĲÔ�

(Large Sequence)�ȖㄤÔǷ由工�ʱ*ÞZŎŦɣŎňùȍn΁Z	ÅƄㄤ

Ô右¡	7ĹƁ十�心 3- 2� 
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心 3- 2ㄤÔ右¡țǾ7ĹƁ十 
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Ⱦk元 Ô�ϽϘ 

�vƌ；*ȍ7À文�五"ŤDē*$ŤDý°五ÀΉ未įď 70%ńŤ

D	ȍɒûŤDńȢΩˤƿºƄǫ台ˤƿʱ�ɥͩ 30%ŤDńȢΩˤƿ	º

Ƅ二ˠˤƿʱʩ°ϽϘ	�ŋ 3- 7”�� 

ŋ 3- 7ǫ台ˤƿʱ̞二ˠˤƿʱį右Mā 

   ϜÀ 

ˤƿʱ 

"ŤD *$ŤD 
Ͳ成 

右v 乎ɗ五 
ß力 

=尤ȅ五 
乎ɗ五 

ß力 

=尤ȅ五 

ǫ台ˤƿʱ 70% 70% 70% 70% 70% 

二ˠˤƿʱ 30% 30% 30% 30% 30% 

Ͳ成右v 100% 100% 100% 100% 100% 

  
 二ˠˤƿʱńϽϘH¡	ǇͰŋ 3- 8ńȯȲǓǴ	Uȏ|ńˏ另ȳ
(!"#$%&%'() ē F-΀子Ʀ(F-measure)ºƄÔ�ϽϘű召	Ƙ̕H¡ȁ¬6¡�
�k� 

ŋ 3- 8ȯȲǓǴ 

 
˿̬ 

ȿ� Positive )ȿ� Negative 
˴ 
二 

ȿ� Positive TP FP 
)ȿ� Negative FN TN 

1 *$$+",$- =
/! + /1

/! + 2! + 21 + /1
. . . . . .6¡� 

2 	!"#$%&%'( =
/!

/! + 2!
. . . . .6¡� 

3 	7#$,88 =
/!

/! + 21
. . . .6¡� 

4 		F − measure = B×DEFGHIHJK×LFGMNN

DEFGHIHJKOLFGMNN
= B×PD

B×PDOQDOQR
. . . .6¡k  
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Ⱦkɠ ˤƿ7Ĺ̞ʔĸ 

vɠ�7kƩɚ7	Ⱦ�元Ƅˤƿ̞ÿ|ń%ć列2�Ȝϰ	Ⱦ�元ȍ

Ͳȵūń§ƾˤƿʩ°ȧƛĩɂƘ7Ĺ�Ͳ成ΛďŢ̃7ĹʔĸÇȶıȾ�

元�ɣū	Ⱦk元Śǳ文Ť˘ƷȺʔĸʩ°他Ĵ� 

Ⱦ�元 ˤƿ̞7ĹΜ˼他Ĵ 

��ˤƿɷƛ 

vƌ；ˤƿĂˍƄȆ4�Ƴ少Œ6fń�五ŤDˤƿƹ	˟ˤƿƹȰ̠Ă

®°ͧ�五ǽʐ�ɚŏΙ及：ɂń」ʂãˇˤƿ	ùgB|Ŵġˤƿʬİń

Ɖ在ˤƿ	ā�˕立ɚȂ五f”ɸĀńȂ%ʌǧȺǿƏ用	�Ȱ̠�4� 

˟少Œ6fRƗΙ五工�]ŲȆ4Ė̘(q4少化�加由Ȝď)�°ǿ五

ǽ�Ȇ̬Ė̘�̘̬̘˨(ISP)ʐ五ǽ	�jЁ�Ȁ”ĵǽń�五ŤDŌ. 

UĂq·ȳƈ口ˮk£��©	π}țǚ˟ˤƿƹ*ń�五ŤDˤƿ	ĂX

ŋjЁ�Ȁ�五ŤD文ı少ŒȷŠń由΢ȢΩŢ̃	Úƨ̥ƄŹć§�」ń

ȁ¬ĩ� 

vƌ；ɣūƭęˤƿ先ď˟五ň+Ƿʰ�Ȁ 2014  1J¯ 2018  12

J	� 5 ń�五ŤD�ǇͰǷʰqŴġ˕立力ƵÐ6rńɂƘˤƿ	Ƿʰ

�Ȁ̆¯ 2017 Ģ	6fʌǧȶ§ƳͅƘU乎ɗ五ɣ�	· 22.21%�Ȃ五

ʌǧȶ§ƳͅUß力=尤ȅ五ɣ�	· 57.81% (Ƿʰq˕立力ƵÐ,2018) �

�©vƌ；ͻ΃Ƿʰ�Ȁ乎ɗ五=ß力=尤ȅ五	�§ 29,119Ƴ�五ŤD	

˕Ƭǵ�ŤDƝ͝Ω千ńŠ工ū	ŕǐ 59,894三�Ĳˤƿ	�§ 31火ȷŠ工

�ɊΩ千� 

ƄϽϘvƌ；Ô�7Ĺʔĸ	Úƨȍȭȵūń”§�五ŤDˤƿʱ	ýǁ

ʭ(2014 �2016 )˹7Ƅ�Ʌǫ台Ʌ	Ȗ*ȷ{ɋŚē二ˠɅ(2017 �2018

 )ʩ°˴二� 
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��7ĹΜ˼ 

vƌ；ˤƿ7ĹΜ˼ʔ� Oracleˤƿƹ 11g R2̞ RStudioɑ成%ć	Łv

Ƅ 1.1.442	ùÿ| Rɑ成%ć”ɸĀń
arulesSequences�Ʊ�	ŁvƄ

0.2-20	ÿ|˟Ʊ�*ń cSPADE止̕ļʩ°ˤƿńㄤÔ右¡țǾ	ùUŁv

1.0.1ń
igraph�Ʊ�因乎̘˨心� 

Ⱦ�元 �五ŤD右vˤƿńȧƛĩɂƘ7Ĺ 

ŋ 4- 2Ƅvƌ；�五ŤDńͲ成ˤƿ右v7½Ń̃��Ͳ成ˤƿʱńŤ

Dɋ͈7½HƠ	ýŤDı˕立ɚȂ五f(Department of Commerce, MOEA)ʌ

ǧńˤvϋ��˓U�ĪŹæJsÍǭ多少Œ五ňΙ五¤�天Ć˓(Ë)U�

ň	ʚƄ"ŤD�ĈͩŚʚƄ*$ŤDºƄ˹7	*$ŤD·Ρ右vͅń

97.31%	̞Ŵġ 2018 *$�五��ǃ6½ͅͰƉ今ȜŌ	jЁ*$�五·

�成�五Ƴͅń 97.70%��Ͳ成ˤƿʱń°五ÀHƠ	vƌ；°五Àń7Ϝ

ɋŚ	ŗU�五ŤDı*ʘyȆ˕立ɚȂ五f(MOEA)ʌǧń”Ιú五ˤƿʩ

°7Ϝ� 

ŋ 4- 1Ͳ成右v+�五ŤDƳͅɂƘŋ 

   ŤDɋ͈ 

°五À 

"ŤD *$ŤD ΡƘ 

ŤDͅ ª7M ŤDͅ ª7M ŤDͅ ª7M 

乎ɗ五 468Ƴ 1.61% 8,792Ƴ 30.19% 9,260Ƴ 31.80% 

ß力 
=尤ȅ五 

316Ƴ 1.09% 19,543Ƴ 67.11% 19,859Ƴ 68.20% 

ΡƘ 784Ƴ 2.69% 28,335Ƴ 97.31% 29,119Ƴ 100.00% 
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̗�­ñ	Ƿʰ�Ȁ乎ɗ五4ƴRƗ]Ëōϭ乎Š�未ȪɎɢ�ƣŠ�

ʻ͘乎Š̞Ȉvōϭ�ß力=尤ȅ五ŚRƗ]Ëªɐ6f�口ǜqɪ�ɔχ

¡ŔÂȂĠ̞尤ȅ¡子ɏ五(˕立ɚ,2018)�©l	Ƿʰ�Ȁ 784Ƴń"ŤD

ńƳͅ7½șÖ	乎ɗ五Źß力=尤ȅ五ń 1.5ƥ�­°五À�*$ŤDń7

½�Ś̞"ŤDń7½Ɖ>	ß力=尤ȅ五ŤDͅŹ乎ɗ五ŤDͅńĆƥ

�� 

Ⱦ�元 Ͳ成ΛďŢ̃7Ĺʔĸ 

vƌ；+ǫ台ˤƿʱ̞二ˠˤƿʱńŤDͅɂƘ	7À�ŋ 4- 2ēŋ 4- 3

”�� 

ŋ 4- 2ǫ台ˤƿʱ+�五ŤDƳͅɂƘŋ 

   ŤDɋ͈ 

°五À 

"ŤD *$ŤD ΡƘ 

ŤDͅ ª7M ŤDͅ ª7M ŤDͅ ª7M 

乎ɗ五 327Ƴ 1.61% 6,154Ƴ 30.19% 6,481Ƴ 31.80% 

ß力 
=尤ȅ五 

221Ƴ 1.08% 13,680Ƴ 67.12% 13,901Ƴ 68.20% 

ΡƘ 548Ƴ 2.69% 19,834Ƴ 97.31% 20,382Ƴ 100.00% 

 

ŋ 4- 3二ˠˤƿʱ+�五ŤDƳͅɂƘŋ 

   ŤDɋ͈ 

°五À 

"ŤD *$ŤD ΡƘ 

ŤDͅ ª7M ŤDͅ ª7M ŤDͅ ª7M 

乎ɗ五 141Ƴ 1.61% 2,638Ƴ 30.19% 2,779Ƴ 31.81% 

ß力 

=尤ȅ五 
95Ƴ 1.09% 5,863Ƴ 67.11% 5,958Ƴ 68.19% 

ΡƘ 236Ƴ 2.70% 8,501Ƴ 97.30% 8,737Ƴ 100.00% 
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Ƥ�Uǫ台ˤƿʱʩ°Ͳ成�五ŤDńΛďŢ̃7Ĺ	ȍɣ$FŰŦɎ

」Ƅ 1%	ȕČ 855ȫȢΩÔ�ɋŚ	Ô�ŎŦɣŎČ 3	元用�心 4- 1�U

Ⱦ�ȫɋŚƄā	ŋ�§ 89.1%ńŤD互Ω千͕˛ B12ńȷŠ	)Řƞı�

ưƩʯžΩ千�ȾkȫɋŚŋ�	�Ω千͕˛Ƅ B12ńȷŠ	Ȝ久(Ω千͕

˛Ƅ B14ńȷŠ	Ô�ŎŦ�Ƅ 2	Q©ɋŚńFŰŦƄ 0.384�ɼñ+	ŋ

�� 20,382Ƴ�五ŤD*	§ 38.4%ń�五ŤDńȢΩÔ�ȿ�©ɋŚ��

UȾ�ȫɋŚƄā	ŚŹ§ 24.7%ń�五ŤD	互�ǁΩ千͕˛ B12ē B14

ńȷŠ	Ô�ŎŦƄ 1� 

 

心 4- 1ɣ$FŰŦř 20三+ȢΩÔ�ɋŚ 
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}ŋ 4- 4+ýÔ�ŎŦ+FŰŦ}Ƿ­¼ȣ�Ͳȵū	先ďř�ȫɋ

Ś	cU力ȶÔ�Ǯęβƈʱ*ı͕˛ B12�B01= B03ńȷŠ	­͕˛

B06ē B14ńȷŠŚ�Zȶ��Ô�ɋŚńʔÒ	ϻ�少ŒȷŠ+ʭ��Ȣ

ΩÔ�� 
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ŋ 4- 4Ͳ成ŤD+)�Ô�ŎŦ+ř�ȫɋŚ 

1-items sequence patterns  2-items sequence patterns  3-items sequence patterns 
Ô�Ţ̃ FŰŦ  Ô�ŢƩ̃ FŰŦ  Ô�Ţ̃ FŰŦ 

B12 0.891   B12→B14 0.384   B12→B14→B06 0.056  

B14 0.641   B01→B06 0.178   B01→B14→B06 0.052  

B01 0.400   B03→B06 0.174   B03→B14→B06 0.049  

B03 0.374   B12→B06 0.150   B04→B14→B06 0.045  

B04 0.263   B04→B06 0.149   B12→B03→B06 0.035  

B07 0.226   B01→B14 0.127   B01→B03→B06 0.034  

B02 0.192   B01→B03 0.118   B02→B14→B06 0.028  

B06 0.183   B12→B03 0.116   B12→B01→B03 0.027  

B08 0.128   B03→B14 0.114   B12→B03→B14 0.027 

B11 0.058   B14→B06 0.012   B12→B14→B03 0.023  

 

Ƅʩ�åɮÞ少ŒȷŠΛďŢ̃	ùU̘˨心Çȶ+	令ǱńȖÔ�Ŏ

Ŧ 2QΩ千ɨ工ȷŠń 69ȫɋŚ*	ŧ欠由΢ɊȢΩȷŠ̞ȷŠʭńɔʔ在

ŗ�Ƥ�ͻ΃Ô�ŎŦƄ 1ùUFŰŦº令ʃȣÔ	ďř��ɣ"工ʱ�ń

ɨ工ȷŠºƄƪ΃ȷŠ�ýϰȍƪ΃任��Ô�ŎŦ 2ń 69ȫɋŚ*	ŕǐ

UĈºƄǮęβńř5ȫɋŚ�ùʩ�åÁ全	今ĆȷŠʭ-§x>H�

ǁ	ʷŕǐć§友ǷFŰŦńH�� 

ɣū	ʚϥ9Çȶvƌ；Ͳ成ˤƿ右v+�五ŤDȢΩ少ŒȷŠńΛď

Ţ̃ʔĸ	UȷŠºƄ元β	FŰŦńǷ¼、」ȷŠ̞ȷŠ+ʭɔʔńɁ

Ʉ	Ͳ成右v­ñ	ΛďŢ̃ʱ*ıq化ȷŠ	Ĉ¨ŚƄ�五°ǿ付ơ	�

心 4- 2”��}心*ń˨Ƽ	Úƨc再ǝZĆȫRƗΛďŢ̃ɋŚ: 

Ⱦ�ȫ�q化(B12) ⟶q化[Ʀĵǽ(B14) 

Ⱦ�ȫ�q化(B12) ⟶�五°ǿǩƽ(B03) ⟶Ȇ̬比反(B06) 
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心 4- 2Ͳ成�五ŤD文少Œĵǽ+ΛďŢ̃ 
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Ⱦk元 �五ɋ͈Ť˘ƷȺ7Ĺ 

Ƅȱ�交˞)�Ť˘ńΩ千°Ƅ	v元Ⱦ�ɚ7�ý�五ɋ͈"$ń)

�M友�Ⱦ�ɚ7Śãʩ�å[�°五ÀǺȀ˱ʩ°7Ĺ� 

�� �五ɋ͈À7Ĺ 

(�) "�五ŤD 

Uɣ$FŰŦɎ」Ƅ 1%	"ŤD右vʱȕČ 13,558ȫȢΩÔ�ɋŚ	Ô

�ŎŦɣŎČ 4�ț；RƗƭ�Ƅ	"ŤDńŤDͅē�Ĳ三ͅ友Ͳ成ǫ台ˤ

ƿʱ*ńŤDͅē�Ĳ三ͅ@ɍ�	­ÿ止̕ʔĸȿ�ŏ共ƦńɋŚͅ子"

̵� 

}ŋ 4- 5+ýÔ�ŎŦ+FŰŦ}Ƿ­¼ȣ�Ͳȵū	先ďř�ȫɋ

Ś	cU力ȶÔ�Ǯęβ�U͕˛ B12�B07= B08ńȷŠ	­͕˛ B06ē

B14ńȷŠŚ�Zȶ��Ô�ɋŚńʔÒ	ϻ�"ŤD文ı少ŒȷŠ+ʭ�

�ȢΩÔ��Ȝ久	}生̦! Þ)Čȁ仍Ăˍ�cņ	"ŤDǫ台ˤƿʱń

ʔĸ	ȢΩȷŠϜÀƉ友Ͳ成ǫ台ˤƿʱ”ȷ{ńȢΩϜÀ�ZĆ工ˤ�ȷ

Š�HiNetˤ���œøϱĵǽē�工ʲ̓ȷŠ��五̘˨żǗ�}©心�c

U力ȶ	"ŤDȢΩ少ŒĵǽńΛďŢ̃*	文ıȆ̬比反ȷŠFŰŦĴϻ

友Ƿ	ŋ�"ŤD文©ȷŠṋ́，友Ƿ�̗�Ă他	Ɖ友ıͲ成ŤDńǫ台

ˤƿʱ	"ŤDńȷŠȢΩ己ÔɋŚãƄ�右ĩ� 
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ŋ 4- 5"ŤD+)�Ô�ŎŦ+ř�ȫɋŚ 

1-items sequence patterns  2-items sequence patterns 
Ô�Ţ̃ FŰŦ  Ô�ŢƩ̃ FŰŦ 

B12 0.931   B01→B06 0.425  

B14 0.847   B12→B06 0.422  

B01 0.648   B03→B06 0.420  

B03 0.608   B04→B06 0.403  

B07 0.595   B14→B06 0.389  

B08 0.562   B12→B14 0.339  

B04 0.513   B02→B06 0.301  

B06 0.445   B07→B06 0.286  

B02 0.396   B08→B06 0.263  

B24 0.237   B01→B14 0.188  

 3-items sequence patterns  4-items sequence patterns 
 Ô�ŢƩ̃ FŰŦ  Ô�Ţ̃ FŰŦ 

 B12→B14→B06 0.122   B12→B14→B06→B18 0.015  

 B01→B14→B06 0.115   B12→B06→B11→B18 0.013  

 B03→B14→B06 0.109   B03→B06→B11→B18 0.013  

 B04→B14→B06 0.100   B04→B14→B06→B18 0.013  

 B07→B14→B06 0.069   B03→B14→B06→B18 0.013  

 B03→B06→B18 0.068   B01→B14→B06→B18 0.013  

 B12→B03→B06 0.068   B12→B03→B02→B06 0.013  

 B12→B06→B18 0.066   B14→B06→B11→B18 0.011  

 B01→B06→B18 0.066  B04→B06→B11→B18 0.011 

 B08→B14→B06 0.066   B01→B06→B11→B18 0.011  
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 心 4- 3�五"ŤD文少Œĵǽ+ΛďŢ̃  

 
 
  

也�Ⱦ�̹G�Ɲ年ɚ7	ϻ�ńȷŠĵǽ}p¯dýÔƄ� 
�五°ǿ付ơ��五付ơ[Ʀ��五°ǿǩƽ�q化[Ʀĵǽ�̘˨[Ʀĵ

ǽ��œøϱĵǽ�Ȇ̬少化 
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(�) *$�五ŤD 

Uɣ$FŰŦɎ」Ƅ 1%	*$ŤD右vʱńțǾʔĸȕČ 727ȫȢΩÔ

�ɋŚ	Ô�ŎŦɣŎČ 3�}ŋ 4- 7+ýÔ�ŎŦ+FŰŦ}Ƿ­¼ȣ�

Ͳȵū	先ďř�ȫɋŚ	cU力ȶ*$�五ŤDńΛďŢ̃ēFŰŦńƦ

̞Ͳ成ΛďŢ̃ń7ĹʔĸőȏȜŌ	RƗƭ�Ƅ�五*$ŤD·Ͳ成右v

ʱńMāǷ天 97%”Ɠ� 

ŋ 4- 6*$ŤD+)�Ô�ŎŦ+ř�ȫɋŚ 

1-items sequence patterns  2-items sequence patterns  3-items sequence patterns 
Ô�Ţ̃ FŰŦ  Ô�ŢƩ̃ FŰŦ  Ô�Ţ̃ FŰŦ 

B12 0.890   B12→B14 0.385   B12→B14→B06 0.054  

B14 0.636   B01→B06 0.171   B01→B14→B06 0.050  

B01 0.393   B03→B06 0.167   B03→B14→B06 0.047  

B03 0.368   B12→B06 0.142   B04→B14→B06 0.043  

B04 0.257   B04→B06 0.141   B12→B03→B06 0.034  

B07 0.216   B01→B14 0.126   B01→B03→B06 0.034  

B02 0.186   B01→B03 0.119   B12→B03→B14 0.027  

B06 0.176   B12→B03 0.115   B12→B01→B03 0.027  

B08 0.116   B03→B14 0.112   B02→B14→B06 0.027 

B11 0.055   B14→B06 0.104   B12→B14→B03 0.023  

 

*$ŤD”{£ń少ŒȷŠΛďŢ̃心̞心 4- 2ȜŌ	ƦȕĺʾńŹ	

*$ŤDńΛďŢ̃ɋŚ̞Ͳ成右vńΛďŢ̃ɋŚńRƗƷȺ�ı	*$

ŤDȢΩ�五付ơȷŠ+ū	ʷcǣ�ȢΩȆ̬比反ȷŠ��̞"ŤDń7

Ĺʔĸ文仍	*$ŤD文少ŒĵǽńȢΩ工�Ɖ文ɨǛ	ȢΩńȷŠ0Uq

化ȷŠƄR��ǁ�cU力ȶ	*$ŤDȢΩq化ȷŠ+ū	§cǣ互文�

五°ǿͅͰȷŠȷ{̭，� 
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心 4- 4�五*$ŤD文少Œĵǽ+ΛďŢ̃ 
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�� °五ÀŤ˘7Ĺ 

(�) 乎ɗ五 

Uɣ$FŰŦɎ」Ƅ 1%	Ͳ成乎ɗ五ń右vʱńțǾʔĸ	ȕČ 1,432ȫ

ȢΩÔ�ɋŚ	Ô�ŎŦɣŎČ 4�}ŋ 4- 7+ýÔ�ŎŦ+FŰŦ}Ƿ­

¼ȣ�Ͳȵū	先ďř�ȫɋŚ	cU力ȶÔ�Ǯęβ�U͕˛ B12�B07

= B08ńȷŠ	­͕˛ B06ē B14ńȷŠŚ�Zȶ��Ô�ɋŚńʔÒ	ϻ

�"ŤD文ı少ŒȷŠ+ʭ��ȢΩÔ��Ȝ久	}心 4- 5力ȶ	乎ɗ五ń

ŤDɽ˯白�ȢΩȷŠq化�加由少˨ĪŹ加由�̘ū	(cǣΩ千Ȇ̬比

反�Ȇ̬少化Ī�五̘˨[ƦȷŠ�­ȖͲ成乎ɗ五ńFŰŦĂƊ	ɣ白�

ȢΩńȷŠ0Uq化ȷŠƄR� 
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ŋ 4- 7乎ɗ五+)�Ô�ŎŦ+ř�ȫɋŚ 

1-items sequence patterns  2-items sequence patterns 
Ô�Ţ̃ FŰŦ  Ô�ŢƩ̃ FŰŦ 

B12 0.941   B12→B06 0.441  

B14 0.721   B01→B06 0.227  

B01 0.465   B03→B06 0.225  

B03 0.438   B12→B06 0.214  

B07 0.326   B04→B06 0.199  

B08 0.275   B01→B14 0.177  

B04 0.250   B14→B06 0.171  

B06 0.233   B03→B14 0.157  

B02 0.147   B12→B03 0.145  

B24 0.055   B02→B06 0.142  

 3-items sequence patterns  4-items sequence patterns 
 Ô�ŢƩ̃ FŰŦ  Ô�Ţ̃ FŰŦ 

 B12→B14→B06 0.087  B12→B14→B06→B18 0.012  

 B01→B14→B06 0.079   B12→B06→B11→B18 0.011  

 B03→B14→B06 0.074     

 B04→B14→B06 0.068      

 B12→B03→B06 0.050      

 B01→B03→B06 0.045      

 B02→B14→B06 0.044      

 B12→B03→B14 0.040      

 B07→B14→B06 0.037    

 B01→B03→B14 0.033      

 



 

 45 

 
心 4- 5乎ɗ五ŤD文少Œĵǽ+ΛďŢ̃ 
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(�) ß力=尤ȅ五 

Uɣ$FŰŦɎ」Ƅ 1%	Ͳ成ß力=尤ȅ五右vʱńțǾʔĸ	ȕČ 597

ȫȢΩÔ�ɋŚ	Ô�ŎŦɣŎČ 3� 

ŋ 4- 8ß力=尤ȅ五+)�Ô�ŎŦ+ř�ȫɋŚ 

1-items sequence patterns  2-items sequence patterns  3-items sequence patterns 
Ô�Ţ̃ FŰŦ  Ô�ŢƩ̃ FŰŦ  Ô�Ţ̃ FŰŦ 

B12 0.868   B12→B14 0.358   B12→B14→B06 0.042  

B14 0.604   B01→B06 0.155   B01→B14→B06 0.038  

B01 0.370   B03→B06 0.151   B03→B14→B06 0.037  

B03 0.344   B04→B06 0.125   B04→B14→B06 0.034  

B04 0.234   B12→B06 0.120   B01→B03→B06 0.030  

B07 0.203   B01→B03 0.112   B12→B03→B06 0.028  

B02 0.165   B01→B14 0.104   B12→B01→B03 0.026  

B06 0.160   B12→B03 0.101   B12→B03→B14 0.021  

B08 0.119   B03→B14 0.094   B12→B14→B01 0.020 

B11 0.059   B14→B06 0.084   B02→B14→B06 0.020  

 

}心 4- 6cU力ȶ	�ß力=尤ȅ五*	ʷ今˟ŤD§Ω千���五°ǿ

付ơ��五付ơ[Ʀ��五°ǿǩƽĪŹq化[ƦĵǽȷŠǁ	(cǣΩ千

�五̘˨[ƦȷŠ�ƦȕĺʾńŹ	Ͳ成ß力=尤ȅ五ńΛďŢ̃ĈFŰŦ

Ǽ¼	ɼñ+©ΛďŢ̃ńɋŚ友)ϻ久� 
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心 4- 6ß力=尤ȅ五ŤD文少Œĵǽ+ΛďŢ̃ 
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Ⱦ.元 Ô�ϽϘ 

�vƌ；*ȍÂ|二ˠˤƿʱʩ°ϽϘv元ȍǳ文Ͳ成ΛďŢ̃*ńĆ

ȫɋŚU二ˠˤƿʱʩ°ϽϘ	˟二ˠˤƿʱŹ7À文�五"ŤDē*$Ť

Dý°五ÀΉ未įď 30%ŤDńȢΩˤƿ	˕}ŋ 4- 9ēŋ 4- 10ńȯȲǓǴ

ńƘ̕	ϽϘȾ�ȫɋŚ�q化(B12)-> q化[Ʀĵǽ(B14)ńˏ另ȳ

(!"#$%&%'()Ƅ 28.26% ē F-΀子Ʀ(F-measure)43.87%�ϽϘȾ�ȫɋŚ�q化

(B12)-> �五°ǿǩƽ(B03)-> Ȇ̬比反(B06)ńˏ另ȳ(!"#$%&%'()Ƅ 33.48% 

ē F-΀子Ʀ(F-measure)27.46%	�ŋ 4- 11”�� 

 

ŋ 4- 9Ô� B12-> B14ȯȲǓǴ 

B12-> 
˿̬ʔĸ 

Ź B14 )Ź B14 

˴二ʔĸ 
Ź B14 2,204 5,595 
)Ź B14 46 892 

 

ŋ 4- 10Ô� B12-> B03-> B06ȯȲǓǴ 

B12-> B03-> 
˿̬ʔĸ 

Ź B06 )Ź B06 

˴二ʔĸ 
Ź B06 152 302 
)Ź B06 501 6,309 

 

ŋ 4- 11 Ô�ϽϘű召 

 Accuracy Precision Recall F-measure 

B12-> B14 25.44% 28.26% 97.96% 43.87% 

B12-> B03-> B06 88.95% 33.48% 23.28% 27.46% 
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Ⱦ.ɠ ʔ巨̞ŧϧ 

 vɠȍɯƌ；”ȕʔ巨ʩ°他Ĵ	ùɸZvƌ；�˿ǽ�ńŧϧ�ƌ；

ƞčU=ūϰƌ；ŧϧ� 

Ⱦ�元 ƌ；ʔ巨 

vƌ；̞ˮbƌ；ɣ"ń)��ı	ɘˮͲȵ少Œ五ň˿̬五ǽ�	ȍ

�五ŤD�ĲńͶ "子ˤƿ	ʔ�Ŵġ6ʬˤƿʩ°7Ĺ	țǨŤDȢΩ

)�少ŒȷŠ+ʭ	§��Ô�在ŗ	Qʔĸ�力ȶ��五ŤD˕Ιɋ͈ʔ

欠ńυϺ�	Ͳ成­ñ)�Ť˘+ʭńΛďŢ̃另˿�§ƷȺ�入­今�五

ŤD”Ɉń°五À)�	Ĉ文少ŒȷŠńΛďŢ̃友ʇƷȺ� 

�� �五ŤDȢΩ少Œĵǽ�§Ô�在ŗ 

}ƌ；ʔĸ力ȶ	�五ŤD)7Ĉ®ô˕Ιɋ͈ē”Ɉ°五À	Ͳ成­

ñ	ȷŠ/ĵǽ̞ȷŠ/ĵǽ+ʭ另˿���ū在ŗ� 

Ƥ�	vƌ；力ȶͲ成­ñ	�ͅŤDȢΩń�ŏ少ŒȷŠýÔ7À

Ź�q化��五°ǿ付ơ�加由少˨U=加由�̘	Ĉ*�Uq化ȷŠɣ�

�五ŤDȢΩ�ɒ右ńʔĸc他Ĵ	Ƿʰ�Ȁń�五|DȢΩ少ŒĵǽUq

化ȷŠńɽ=ŦɣǷ	ȢΩq化ȷŠ+ū	�ͅ互Ȝ久ȢΩq化[Ʀĵǽ	

RƗ]Ë�Hɓ化ĵǽ�Ņɓ少化(ɸǮ化下	Åc®ǿɔȜű」+Ż˛ɓ化)

ĪŹ列ɕ去˛(cȍĐ化少化˛只亦Ƅ�±ͅ�+列只	ÅǣöɕȜɓ)U=

0800Đ化HVʠ少化ʐ�Ĉ¨Ź�五°ǿǩƽ	RƗ]Ë少化ǖǃ�列ǩ�

列ǩǎ只=列ǩ̻可��五ŤD˕ͶřĆ¨ńȢΩū	(§友"ń未互Ȝ久

ȢΩȆ̬比反ȷŠ�  

U�ʔĸń他Ĵ	ǵ�ϻ�少ŒȷŠʭ另˿�§己Ô在ŗ+l	�cU

力ȶ�五ŤD�ȢΩ少Œĵǽń己Ô�	另˿互UȷŠ\ǣĪĵǽ4ƴǣȿ

�®ôɣ"ƾǒńȈκȷŠƄ白�� 
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�� �五ŤD文少ŒȷŠńȢΩŢ̞̃®ô˕Ιɋ͈Ɖ在 

vƌ；ʩ�åțǨ�五ŤD文少ŒȷŠńΛďŢ̃	互�®ô˕Ιɋ͈

)�­§)�ńȢΩŢ̃�vƌ；ý�五ń˕Ιɋ͈"$	Ȁ˱�五"ŤD

̞*$�五ŤDńΛďŢ̃	力ȶ*$�五ŤD文ı少ŒȷŠńȢΩŢ̃	

ĆȷŠ+ʭńFŰŦϺǿĴϻ	ʾđ久˟Ť˘ńȢΩÔ�友ƄĖ」QɨǛ�

>+	"ŤDńȢΩŢ̃Ś友�右9� 

}ƌ；ʔĸ�力ȶ	ýŤD˕Ιɋ͈Ȁ7ū	ɣ白�cǣɊȢΩńȷŠ

̞Ͳ成ŤDńΛďŢ̃ʔĸƉȺ	�五°ǿͅͰȷŠďX��五°ǿ付ơȷ

Š	£Ƅ"ŤDē*$ŤDń�ŏȢΩȷŠ�ί入"ŤDē*$ŤDńΛď

Ţ̃*	ɣ白�ɊȢΩńȷŠƈƄq化�加由少˨�加由�̘ĪŹ�五°ǿ

ͅͰ	¹�"ŤDńΛďŢ̃*	ɒk工ȷŠńFŰŦƈƉ今�¹�*$Ť

DńΛďŢ̃切	RƗ0Uq化ȷŠńFŰŦɣǷ	Q˟Ť˘ȢΩq化ȷŠ

ū	0cǣ�΃ͱȢΩ�五°ǿͅͰȷŠ� 

�ň	"ŤDńńΛďŢ̃Ɖ友ı*$ŤDńΛďŢ̃	̵[� HiNetˤ

�ȷŠ��œøϱ=�五̘˨żǗĵǽ	Qɒ�右ȷŠ̞ĵǽƈ̭ɘˮĈW

*2ȷŠ	Υā­ñ	�五ȢΩÏ�五付ơĪŹ�五付ơ[Ʀĵǽū	(§

cǣȜ久ȢΩ�œøϱĵǽ��ȢΩÏ加由�̘ē加由少˨ū	(cǣυĤ

ȢΩ HiNetˤ�ȷŠ	�©ÚƨcUȍ©�右ȷŠϭıʩʯŢń少ŒĵǽĪ

ȷŠ� 

ãʩ�å收支力ȶ	*$ŤD̞"ŤD�~分加由�̘ĵǽū	Ȝϰ互

ȢΩńȷŠ�ûɍ)��"ŤD~分©ĵǽū	Ȝ久cǣȢΩ�五°ǿ付ơ

[Ʀĵǽ	入­*$ŤDŚ)互§©ȢΩ͈¡	Q*$ŤDĴϻcǣͪǐ�

©ȢΩʯž� 
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�� �五ŤD文少ŒȷŠńΛďŢ̞̃Ĉ°五À。§ϻ久Ɖ在 

�ΛďŢ̞̃°五ÀM友HƠ	vƌ；UǷʰ�Ȁń乎ɗ五ēß力=尤

ȅ五ãʩ�å7Ĺū	Ͳ成­ñ	)�ń°五À”ȷZń少ŒȷŠΛďŢ̃

�右ʷ§ûɍƷȺ� 

ɘˮͻ΃Ƿʰ�ȀĆ"°五À�乎ɗ五̞ß力=尤ȅ五ʩ°7Ĺ	˟�

Ȁń乎ɗ五ʔ欠RƗUōϭ乎Š�未ȪɎɢ�ƣŠ�ʻ͘乎Š̞Ȉvōϭ乎

ɗ�ß力=尤ȅ五ŚRƗ]Ëªɐ6f�口ǜqɪ�ɔχ¡ŔÂȂĠ̞尤ȅ

¡子ɏ五�ʔĸ力ȶɒĆƩ°五ń白�ȢΩȷŠRƗʱ*ıq化�加由少˨

ĪŹ加由�̘ĵǽ	­�五°ǿͅͰńȷŠȢΩ己ÔŚǰ¯Ⱦ�ʯž� 

ǵ©+l	乎ɗ五文ı加由少˨ńȷŠ̭，�ıß力=尤ȅ五	RƗ]

ËȆ4ͅͰ少˨�FTTB�五Ţ��PX少˨ʐ�ǵ�FŰŦ友ǷUl	乎ɗ

五ń�五ŤD文ıȢΩ©ϜȷŠńΛďŢ̃��­§Ɖ文�右ńɅ�	ȢΩ

˟工ȷŠ+ū	Źϋl§未互文�五°ǿͅͰȷŠȷ{��å̭，	ʭȜ̵

Ȕ˟ŤDȢΩȆ̬比反ĪŹ�五̘˨[ƦĵǽʐȷŠ�文ı°五ÀʭńŢ̃

ƷȺʔĸ	ί入Ć火°五文°ǿȷŠṋ́，(�五°ǿ付ơ��五°ǿ列ǩ=

�五°ǿͅͰ)	ƈRƗ力{ıȢΩq化ȷŠūB力̭，	¹�ß力=尤ȅ五

ń�五ŤD	文ıȢΩ�五°ǿͅͰńȷŠ+ū	§cǣ�~Ωq化[Ʀĵ

ǽńȷŠ未互	Ɖ友乎ɗ五¼� 

̗��ƛ	乎ɗ五̞ß力=尤ȅ五�少ŒĵǽȷŠ̭，�	cǣ̞Ƿʰ

�Ȁńȷ五Ţ̃0Ƨʶɂȷ五QĆ火°五ƈU*$�五ŤDƄ"「	�©文

ı少ŒĵǽȷŠńΛďʯž�ͅǸǐ�ȈκȷŠ	­打ƓĆ°五À�vƌ；

ʔĸ*。§ĴϻƷȺ	¹0cȖûɍȷŠ̭，ńřū己Ô=FŰŦ"$ȕ

ņ	)�°五ÀʭńΛďŢ̃0Ź§Ϻ9ń� 
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Ⱦ�元 ˿ǽŧϧ 

�� 少Œ五ňcɘˮȷŠńΛďŢ̃	ɤɗŷ§ŤDń出Ʀ 

ͬň Kamakura(2003)ʐ�̥Ƅ	£\ń��ͧȅcUÿ6fǣȊãȱ�

��˞ŤDńǼ�ēΩ千°Ƅ	̞ϡŀ文EƉM	ãć§ǣ�̋óŤḒ

，�­��ͧȅńʾȰ�ı力ȶŷ§ŤDń�火̭，	ùɓˮ̋óĈ̭，­

˿ȶͧȅ�火Ɖ在ńȷŠ/ĵǽń°ͧH¡�列ñ+	��ͧȅƓ�ı̵[ŷ

§ϳŤÿ|ĪΩ千6f”ɸĀńȷŠ̞ĵǽͅ子(Kamakura et al., 2003)�­Ŗ

£��ͧȅ�火又ȸēHļ̒Ƅ��°ͧ	�Ź°ͧ�ƯπUɸǷϳŤĦˡ

Ŧē�五ΛÂńƝƗEž	�Źˤƿƹ°ͧńƝƗΓ|�ͬň Kamakura 

(Kamakura et al., 2003)ʐ�̥Ƅ	今ŤDȖĀΓȂΛȕϋlńĵǽĪȷŠǁ	

ŤDēĀΓȂ+ʭńɔȜβΉ+̵Ȕ	ʩ­打ƓŤDυɼ£v̵[Ɵ¼ϳŤ

áϺńʾϝ�©l	ͬň Kamakura(2003)ʐ��̥Ƅ	£\ń��ͧȅcU

ÿ6fǣȊãȱ���˞ŤDńǼ�ēΩ千°Ƅ	̞ϡŀ文EƉM	ãć§

ǣ�̋óŤḒ，� 

g�HƠ	��Ω千�ŹŤDɆ{出ƦńƝƗϴǿ�(Venkatesan & 

Kumar, 2004)�Ȗ�Ƴ6fΩ千�火ȷŠϜÀńŤD	ĤĤ§ãŎQć§ƾǒ

ńϳŤ{ĕ大ʂ(Reinartz & Kumar, 2003)�Ŏʂϓ」ńϳŤ'£Ƅ6fɣƝƗ

ńˤȷ	QȄ§)全ń̵[ϳŤͅ�ēŰϰĩń̵[ϳŤˤȷ出Ʀ	6fń

ϡŀ�(ȕUŰϰ�b��řƌ；�Ϙ˿	6fʬ力ĪÊB�±ˇϳŤń£

v,ƐƄ̙Ű�±ξϳŤ£vń.ƥ(Heskett, Jones, Loveman, W. Earl Sasser, & 

Schlesinger, 2008; Kotler, Keller, Ang, Tan, & Leong, 2017)�ͬň Kotler (2017)

�űZ	ŕǐξϳŤńΛÂȳƄʬ力�±ˇŤDń�5ƥ��©	��ͧȅ

ɘˮɸǷŤD文ȷŠ/ĵǽńυɼ£vēɸǷŤDĦˡŦĂŕŰ˟ŤDń§ƾ

ĩ	ʩ­ŅȜ§Äıɸ;ŤDń{ĕ大ʂ出ƦēΙ¤ǭ多Ŧ� 
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Ƅ天Č§ƾ���ͧȅ6fńȷŠ/ĵǽ	°ͧ�Ưt已�文ńǁʭƄ文

ńŤDÞČ文ńȷŠ/ĵǽ�ϳŤ�Ĳˤƿƹ§Äı˿ȶɒ��召	�Ƅ6f

ǣ及|˟ˤƿƹń7Ĺ	ɘˮć§Ϝ¸°Ƅ͈¡ńĈWϳŤń˕Ͻ	­ã�

˞˟ϳŤń͋�̭，(Kamakura et al., 2003)� 

ɣū	vƌ；̥ƄƗY�五ŤDƉŒWƨȕČń出Ʀ代口ˮWƨ”Vń

出ǈ	ʩ­ɸǷĤ�ʯžȢΩńʾϝ	Ś̭ϿWŚ̭ϿWƨƉŒūĂŐ[ń

ȷŠĪĵǽŹ̞ɣŊŤDȢΩńŠ工Ź§”在ɔ�Ρʔ­ñ	少Œ五ňwĂ

Ƞ̻ȷŠǁ	cɘˮ及|ŷ§�五ŤD文少ŒȷŠńΛďŢ̃	ºƄ��ͧ

ȅǁɮÞ͋�ŤDńŧϧHǅ� 

Ⱦ�元 ƌ；ƞč̞ūϰƌ；ŧϧ 

�� ƌ；ƞč 

vƌ；ńƞč§U�ɱβ� 

��	ˤƿĂˍʱ*ɨ�少Œ五ň 

vƌ；ń右vˤƿĂ®ıȆ4�Ƴ"Ţ少Œ五ň	ί入˟6fq·ȳć

§qɪR打�±	¹ŹΉ久ˤɓǩÛɉńÙɕ止ʩU=少Œļɋƞčɖ̌˞

ǵ	�©	Ȗ少Œ6fªƳŀ̯ńȶĽ­ñ	�Ƴ�五ŤDcǣ�)�ń少

Œ6fȢΩ)�ń少Œĵǽ�ǵ©+l	�ĐƞıΙ五ǖȋńļŪɋ史	v

ƌ；ʷǣɯȣǵ̞Ι¤ʐƉ在Ȧ不Ϻͅˤǩʩ°ƌ；țǨ� 

��	�五文�五�B2B	ń�Ĳ0�§ĈW�Ǚ 

�五ŤD文少ŒȂńȢΩ͈¡ȹɡ0ϭıć§ϊHϧ出Ňʭń�五文�

五�B2B	ń�Ĳ史ϑ	ŵ今¬子6f�ȢΩ少Œĵǽǁ	cǣƄ�ɸǷ̞

少ŒĵǽȂńϧ出Ňʭ	­Ȣďɂ�ȢΩ͈¡΂ȵńșĽǁ	vƌ；ʔĸʇ

ļΫ¿ȣǵ©ŃĽ� 
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�� ūϰƌ；ŧϧ 

vƌ；文ı§;布ʩ°ūϰƉ在ƌ；ńͬň	ɸZɱ工ƌ；ŧϧ	UĀ

wĂƌ；ńȁ¬� 

��	�五ŤDqɪ'£Ƅ少Œ五ňńˇͮɪ	vƌ；ʷɯ�五ɋ͈̞°五À

*ń乎ɗ五ēɔχƁɓ五ʩ°ΛďŢ̃ńƷȺM文	入­)�ȷ五互§

)�ȷ五ǎĩ	ÿȕƉ�ń少ŒȷŠ文ıĈW°五ĪŹqɪȀ˱Ϻͅ	

��ȵȀĩĪŹ6f£�ńǁʭʐ	ȍcǣȷ{)�ńΛďŢ �̃�©	

ūϰƌ；cUǳ文ĈWȷ五ʩ°Ɖ在ńƌ；̞țǨ� 

��	vƌ；RƗțǨΩ千ȷŠ̞ȷŠ+ʭńυɼ͈¡	ŵƬǵɨ�ŤDƝ͝

Ω千ńńșĽ�入­	vƌ；̥Ƅ7ĹŤDΩ千由ȳń¨ͅƄ´	(c

ǣυɼΩ千ĈWȷŠʐcǣ�Ǚ	ŹƦȕãȱ�ʩ°țǨ� 
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