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΋ǖ 

< ÌÏĞđ土 (Bicycle Sharing System) rɂ͇Ì 1965·ŶƆŃ及Ƞ0�引ǽ

Í7+ºɟ:y¥%ƛ~1�Ҟ�ʷƳ支Ŷǟǖ串史�< ÌÏĞđ土Ŷɤ付工ȭ任

ϋŰħ�ʗ��ȎͬÏǁŶ}̜布Ȍ (Bid data)�ºǁ=ū不~ƿɖŶ布ȌĪ͈1��

ʲ­QҎͽͬ͟�ÂϒЊĪѢȳ< ÌÏĞŶħ�ƚ用�ġ=ū.¤©ȯ΄¥Ǭħ�

ƚ用Ŷ各Ҥ҈Ə�˷ Éʶģǉ】%­�Ɇ΄ħ�żȫ�Ŷȏ主／ơŕȿğѝ1主Ŷ̘

ѱĪɴȻ˿үϒĪɴȻ�ʶģүϒrȷ：ÀȎÁ�Ŷ布ȼ�r_�Ī͜宏< ÌÏĞ

ȫǪȭħ�żŶ̂白�ġɺ屹ȫǪȭ҇̚Ŷ#«ħ�Ƞ－�Ây�QҎ�%­_付͕

=ūŶý小ĪѢȳÌÏĞȫǪȭŶħ�ƚ用��΄ȫǪȭŶǪ但ÏǁŶ大ºȠ－Ī=

ū��ǉ】_ʶģǉ】ȵ">��Ѩ_ą�ǢŶ�͜< ÌÏĞħ�ƚ用ŶȠ－� 

�ǉ】1布ȌĪ͈ǁ件m~< ÌÏĞđ土 YouBike Ŷ西ͬ布Ȍȁ�免ķį/

2018· 3Í 5TŶȫǪǌ考� Ǘ 7,067,104文ȎÁǌ考世Ï=ū��ǉ】1=ūƾ

˼ r=ǁ�Ǭ乏ƽ�ʢ�乏ƽ��ǉ】ä�ȫ�ȏ／�ʡɖ̘ѱ��ïʹơ˿功希

�ʷÏǁүϒ�ɦȎÁŶǪ但Ïǁ=Ҋǁ��ȸǪ但
��／ȏǪ但
D�Ǵ«Ǫ但


˿�ΜҊƚ�¤ȏÈ̜�ȏ主ǐˬ任ȎÁ引�Ŷƚ用�ɦ< ÌÏĞŶħ�ɱ΁2_

=ѱ�¥Ì加次ºȭѝϊȲŶħ�布Ȍƀ�ʢ�乏ƽ��ǉ】ͽ͟ħ�ƉǙȦɈ=͜

ý小ɦ< ÌÏĞŶħ�布Ȍ=͜ǁ.¤Ŷɡ�ħ�ƚ用�͝ RŭǠĴͬ亦̂Ũ.ǁ

Ǚϒ�[=ū̂ŨĮÀ戶也－�rɦ次尾Ǫ但ħ�上父ƀ上ǁ¥ΜҊƚħ�上父1j

фҫ¨�ʢ�乏ƽ��ǉ】¼付�¥Ǭ< ÌÏĞȫ平ȭѝ҇̚ŶɘÒ©ȯ�l：ƿ

ɖrD－D�ʷŢÏ－˿ưϔ�_­9好－ɁѢ因ƚɴȻ¥仔ɘÒ©ȯ΄¥Ǭɡ�ħ

�ƚ用Ŷ各Ҥ҈Ə�ġѨÂɺ屹¥ǬǪ但ÏǁŶȎÏ�Ŷ任低：Ïǁ包͔� 

�ǉ】ä�ƉǙȦɈ=͜Ѣȳh 48Ǭɡ�ħ�ƚ用�įƀ上�¥Ǭħ�ɱ΁�

=ß¬¥ǬȏƽŶµǾħ�上父�才ͳȏø=ß�Ż主=ßDɘÒ©ȯ各Ҥ˿=ū�
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�ǉ】引上.¤ȎÁǪ但ÏǁҊƚĮÀǇ͎ұ̋Ŷǿʚƀ上�¬ʔ͜< ÌÏĞ1次

尾ħ�Ƞ－ȏ引˦�ɪȞŶ尖史Ü��Éǉ】̂Ũ!ұ�次尾Ǫ但上父r_ʯ͜宏ǁ

ɡ�ħ�ƚ用Ŷҫĵ白�­ǬȠ名ǇÚŶǬ尾ȎÁ白º付尾ȎͬÏǁ�¡ҫj白º

ȫ平ȭѝŶ次尾ħ�上父��ǉ】ȾҎƒǛ̂屹š< ÌÏĞħ�ÏǁŶŹ҄ƒϥ�

χ世Ǉ҈ҖѶŶ旨小ʔ �͜ġ¬΂ɔ�ˣĨ�ʷ任不~Ǘ永ρɠ1ʰ永ż΄šÌÏĞ

Ǉ҈Ƴ支Ŷċ支ĥЊ� 

҈作°�< ÌÏĞ�ɡ�ħ�ƚ用�Ǫ但Ïǁ�ƉǙȦɈ=͜�ɘÒ©ȯ 
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Categorizing the Basic Using Patterns of Bicycle Sharing System and Investigating 
the Effects of Location Factors: A Non-Negative Matrix Factorization Approach 

Lo, Hsien-Hao 
Lee, Tzu-Chang 

Department of Urban Planning, College of Planning and Design 

SUMMARY 
 
The use of bicycle sharing systems (BSS) has generated a large amount of data for 
transport and urban studies. This study aims to categorized BSS using patterns and to 
evaluate the relationship between location factors and BSS use. Non-negative matrix 
factorization (NMF) was employed, which can disintegrate a large amount of data into 
several more comprehensible components. The relationships between BSS uses and 
surrounding location factors were investigated using linear regression. 
 
Data were extracted using the BSS database from Taipei City, Taiwan. First, the BSS 
trips were categorized by renting durations and the distances between origin and 
destination (OD) to differentiate borrow-return behavior patterns. Then, the NMF was 
performed to decompose the overall temporal distribution of trips in BSS stations into 
several sets of peak-time using patterns. Each pattern was assumed to represent the 
urban activities generated from some specific location factors. Finally, linear regression 
models were built to test the relationship between the BSS using patterns and location 
factors. 
 
The outcomes of this study show that the overall temporal distribution of trips in a BSS 
station is aggregated from the trips of several BSS user groups, and the NMF can extract 
the latent patterns within the overall data. In addition, we used a novel microscopic 
approach to categorize each trip by its attributes and found that the type of borrow-
return behavior plays a significant role on analyzing BSS using patterns. This research 
contributes to a better understanding of BSS travel behavior, supporting decision 
making in bicycle policy and urban planning. 
 
Key words: Bicycle sharing system, Basic using patterns, Borrow-return behavior, Non-
negative matrix factorization, Location factors 
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INTRODUCTION 
 
The use of bicycle sharing systems (BSS) has generated a large amount of data for 
transport and urban studies. Huge amount of literatures aimed to cat�gorized use patterns 
of BSS and to evaluate the relationship between location factors and BSS use. However, 
most studies in this field have focused on clustering the BSS stations into several groups 
and analyzing their spatial characteristics, probably reducing the efficiency of the analysis. 
Besides, they rarely categorized use patterns with variables may reflect trip purposes, such 
as durations of renting and distances between origin and destination (OD). 
This study follows the framework of analysis stated above, but takes a different approach 
to fill the research gaps. Variables of trips, including duration of renting, distance between 
OD and average velocity, were used to classify borrow-return behaviors of BSS use trips. 
The technique of non-negative matrix factorization (NMF) was employed to decompose 
whole phenomenon of BSS use into basic using patterns, which can disintegrate a large 
amount of data into several more comprehensible components. In addition, the 
relationships between BSS basic use patterns and surrounding location factors were 
investigated using linear regression. 
 

MATERIALS AND METHODS 
 
Data 
 
Data were extracted using the YouBike (BSS in Taipei City) transaction database from 
Taipei City, Taiwan. The dataset has been anonymized, containing only the trip-level 
transaction data including the time and location of renting and returning of each trip. The 
data from 1st March to 31st May 2018 (totally 7,067,104 trips) were selected. In this 
period, the operation of YouBike is stable, which means that the possible influences of 
climate, vacations, and system expansion were excluded, i.e. no typhoons hits, no winter 
and summer vacations, and no added bicycle sharing station. 
 
Classifying Borrow-return Behaviors 
 
The BSS trips were categorized by renting durations and the origin and destination (OD) 
distances to differentiate borrow-return behavior patterns. Three types of behavior patterns, 
which are "ordinary", "long-tern" and "same-place" borrow-returns, were then separated. 
We also considered different conditions of BSS use, such as weekday/holiday and trips 
production/attraction. 12 using situations were separated by all these conditions. we 
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aggregated the original trip-level dataset into station-level according to each situation for 
the further analysis. 
 
Categorizing the Basic Using Patterns of BSS 
 
The NMF was performed to decompose the overall temporal distribution of trips in BSS 
stations into several sets of peak-time use patterns. We call these peak-time use patterns as 
"basic using patterns", because the whole using phenomenon can be seen as a combination 
of these patterns. Besides, this technique forces the elements in matrices it decomposes to 
be non-negative, ensuring that the results are rational for transportation planning. 
 
Investigating the Effects of Location Factors 
 
Each pattern was assumed to represent the urban activities generated from some specific 
location factors, including accessibility and mobility. We collected these variables 
basically from the national land use investigation database, and use linear regression to test 
the relationship between the decomposed BSS use patterns and location factors around the 
stations. 
 

RESULTS AND DISCUSSION 
 
48 basic using patterns of YouBike were decomposed with NMF, and their temporal and 
spatial distribution patterns were observed. The associations of location factors around 
BSS stations and basic using patterns are tested by linear regression. We found that types 
of borrow-return behavior play significant roles in such analysis. To better discuss the 
result, the characteristics of 48 basic using patterns were generalized according to three 
borrow-return behavior types (See Table 1). The outcomes of this study show that the 
overall temporal distribution of trips in a BSS station is aggregated from the trips of 
several BSS user groups, and the NMF can extract the latent patterns within the overall 
data. In addition, we used a novel microscopic approach to categorize each trip by its 
attributes and found that the type of borrow-return behavior plays a significant role on 
analyzing BSS using patterns. 
 

CONCLUSSION 
 
This research classified the BSS trips into three types of borrow-return behavior with 
variables that literatures rarely used before, decomposed whole phenomenon of BSS use 
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into basic using patterns with non-negative matrix factorization, and investigated the 
association between BSS basic use patterns and surrounding location factors. Based on 
these analysis, we found that 48 basic using patterns can conclude with three borrow-return 
behavior patterns. The quality of each patterns was inferring by observing their temporal 
and spatial distribution and the correlation analysis with location factors. This research 
contributes to a better understanding of BSS travel behavior, supporting decision making 
in bicycle policy and urban planning. Future studies are recommended to analysis this 
topic with other data sources, especially those which contain user identify information. 
With the information of user ID, researchers can follow the continual travel behavior on 
specific user, clarifying the associations between transfer habit of trip-chain and 
surrounding location factors. 
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Table 1 Research conclusion: the quality of three types of borrow-return behavior 

Borrow-return 
behavior  Ordinary borrow-return  Long-term borrow-return  Same-place borrow-return 

Illustration  

 

Definition 

 Trip that the distance 
between OD is further 
than 350 meters and the 
average velocity is faster 
than critical velocity 

 Trip that the distance between 
OD is further than 350 meters 
but the average velocity is 
slower than critical velocity 

 Trip that the distance 
between OD is closer than 
350 meters and the average 
velocity is slower than 
critical velocity 

Meaning 

 User often keeps in riding 
and rarely do anything 
else during renting. 

 User spends too much time to 
achieve the destination, 
probably have another activity 
during renting. 

 User keeps a bicycle for a 
certain period and returns it 
at the same place. 

Temporal and 
spatial 
distribution 
patterns 

 • Morning peaks: 
City periphery à City 
center 

• Afternoon peaks: 
City center à City 
periphery 

 • Morning peaks: 
City periphery à City 
center 

• Afternoon peaks: 
City center à City 
periphery 

• Non-peak times:  
Old town area and 
Hsimenting shopping district 

 • Noon: City center 
• Afternoon: Trips are 

generated at city 
periphery; spatial 
distribution is more 
uniform than at noon. 

Associations 
with 
accessibility 

 • Morning peaks:  
Residential à School, 
college and commercial 

• Afternoon peaks:  
School, college and 
commercial à 
Residential 

 • Morning peaks:  
Residential à College and 
commercial 

• Afternoon peaks:  
College and commercial à 
Residential 

• Off-peak times: 
Leisure à Commercial 

 • Noon: College and 
commercial 

• Afternoon: College, 
commercial and leisure 

Associations 
with mobility 

 Train, metro and private 
transit 

 Train, metro and private transit  Metro and private transit 
 

Inferring the trip 
purposes 

 • Home-based trips for 
work or school, transfer 
with train, metro and 
private transit 

 • Home-based trips for work 
or school, transfer with train, 
metro and private transit, 
probably have other 
activities during renting and 
prolong the duration 

• Non-home-based trips for 
leisure or commercial 
activities at off-peak times, 
transfer with metro 

 • Dining out from school 
or workplace at noon 
and go back soon 

• Temporary activities, 
start out from metro 
station and go back soon 
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δ伸 

�ϢÄǤÀЀŶǉ】屹̋宇ÕǼŢ��ʗͳ˼фƹɬ1š�żG­�宅Ǽü��

ǤϢ分ɛ§北伸� 

北伸X��ǻ�Ŷ扣Ĕ�Ýǫƹº˚ʶ�>Ŷ͈Я�北伸ʶϢ屹QŶưЅɿɻ&

ϜÇȀ̆2üƂ^�ǢŶǉ】ưЅ�ĉÁȻ屹фƹÀΖϑпɬ@͜�ŕƹÀ占Ŷ̻ŭ

ʯЖ位hĪ�ü¬ǉ】Rŭ�用ơ�Íš��希不©ɰÉº／Ǔñ�北伸件%#UŶ

ËùÇȀ�¬%旨ȏ˰ʀίüŶǉ】1ͩ�æħʙ去�ĥ˷҈MüŶųŮ�ǃÍˣĨ

ǉ】布ȌŶɱ˕�ʀɖ�ʶ�ǉ】Ŷrȷ－� 

北伸d五�ˎ͕Ҵü�ǊýʾǗ˹Ŷ§͔�包ħ今�Ýǫ¬ƒ˰布Ȍ¼付任ʭʔ

À̋可%ŶȾҎ�北伸Ǝ˷�ţŀ�母П�;ǵ��Ғ˿�¬ǉ】�ˣĨý小ĵåŕ

ƹĻüȻ屹̻ŭ�őÂȨҐ� ¤º／�北伸АQ�¶木�ŉ序˿ TCLab ŶºǷĵ
å"͟上元ĢŉD屹QŶȒ΄)Ü�Ҵü.͂O¹͖̫�北伸屹QſωD"͟ȏŶ水

ωłǷ��ѫ²ÇȀ�丹ƣ�ÇȀ�ũ͆ǻÇȀ�͜˛水ÇȀDЪ�另ÇȀ�̆2ü

屹Qʲ­ªҼ任Ǯ�ƢҖ�北伸件m~Ƴō�ʷõˣĨǉ】布Ȍ�!北伸ǊýʾˣĨ

ǉ】͒̔ (MOST 108-2410-H-006-089) Də任ɟο͂ҖŶ央å (MOST 108-2922-I-
006-285)� 

北伸Κ�ȏ%΂ʫ大Ƿ���Ȥ向�Ǝ˷�ҌˎĻЕκ�ƤÀŌȷ¬世�不ǗŖ

Ŷ�̞ń˚ͲĳÝǫ�Ҵüɬ_ûʹП�.在ɮŶ串΁�北伸�Çǉ】ƞŶţŀ�ʟ

̼�'ŵ�且М�勻5ĻŀІ�є宅üə任Ýǫʙ去ƒ˓ΝȴϼƃɀŶĎҪȏ��北

伸�ҒфƹƤÀ至ƜŶ=ЍđΦ)Ü�ĵå¥¸¥ϓŶѲĢ�ˁÔŕŴǏ�Ƥɋ灰ü

ǉ】�ƿŶ¥ΜǢ¦不ÀÝŶə任�北伸º%Mμ大Ŷ。ǔ̹MʔȀ�¬üMʔų用

ˊ？正ŶȏǭˣĨ竹 �ͣˁ Ô「ͳь含Ŷȏ��ҴüƢ�ƔȚǢ΄:MŶ字ǋ任ƲЈ�

北伸Ì*¬ʶƽƑ聿Д˼失ŶĉǬċň�.屹ƹ，�Ϟŕ仿͊�不΂΂¬¬ŶLЅü

「ĳʶ失� 

北伸ŖÀ巴屹¢§任，Û 任üÀͳ�ƾŶ��Ýǫ¬ü�Ľ失Ŷə任�才ͳ͒

ҲŶ�ҫ任Иʩ�ѝѝΐΐú出üŶ仿Ȫ�Ș任ʶ�ǉ】Ŷϭ��助ȾҎ�Qš²Ŋ

Ŷ仿Ȫ� 

 

҂�κ 助δš 
ɟ�ºk%旨不~Ǘ永旨đ 

2020· 5T 12S 
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J�I� 休屹 

J�L�ǉ】ǐˬ�ɖГ任�Ŷ 

��ǉ】ǐˬ任ɖГ 

< ÌÏĞđ土 (Bicycle Sharing System) rɂ͇Ì 1965·ŶƆŃ及Ƞ0�ʺ石

¬¥ɟƛ~ϩƕ引ǽ (Shaheen, Guzman, & Zhang, 2010)�Ѣ©šįǪ但ħ�Ŷƌä－

任ZǄ史ȷ尤ΙŶ佔̰�上+ºǁͬФđ土/Ŷǟǖ串史�įđ土ʷɧ�Ƴōŕ【�

�去\Ѕ�š不~¥ʭ%̜工台�ĂŠ<�ŶÌÏĞˣĨ~�ȫ平ħ��ÉÂͬĮ�

ĝ忙¨š/心̘ѱŶȎÏ�半ɄɋɤơŶȫ平ȭßѝʰ永�ħįºǁɵσ< ͬФˊ

Ƨ�ǶͩŶ͜ċRȔ (Midgley, 2009)�É¬件Ҹ�< ÌÏĞ�ʯ¢�ΤÎͬФŶƳ

支ɺɖϡѼ�才ͳɺÏÌÏĞͩΦг@�干̂ÌÏĞ任įb%ʝͬФ元ȭ˿ɸƵ�˰

ʲ< ÌÏĞȷºǁ< ͬФŶǟǖ�串�ɦΤÎͬФťɔ示才Í件Ҹ¥«�件m~

Ƴō�ʷõ�2018��ʷʾͬФǉ】Ŗ�2019	��ÂrĖ�< ÌÏĞđ土引ǽÍ

7�.屹¬ɟyŕ件ҸŶ�Ҟ�ʷƳ支/�ǅā皮�可į҈作ŶėÎ� 

< ÌÏĞđ土Ŷɤ付工ȭ任未&ʠ҅ŶϋŰħ�ʗ��ȎͬÏǁŶ}̜布Ȍ

(Big data)�ʲ­Ǉ҈QҎͽ͟=ūįđ土Ŗʗ�ŶϒЊ��_Ѣȳ< ÌÏĞŕįb

ͬĮŶͬФÏǁ  (Fishman, 2015; Li, Sun, Jing, & Yang, 2018; Romanillos, Zaltz 

Austwick, Ettema, & De Kruijf, 2015; Yue, Lan, Yeh, & Li, 2014)�上c@Ŷ< ÌÏĞ

đ土�ĩ¯件ҸŶ YouBikeđ土�YouBike�2020	�ʷɧɄ台��世Ŷʠɔđ土�ˣ

Ĩħ�ż_ˮ合o�OГ˿未&ʠ҅世Ïȫ平�Ţ�¬į�Ţͳ˼/�ħ�ż1ͬФ

Ïǁ布ȼ�¯ȫǪ�Ѣ但1ȭѝ任ȏ主�ʯđ土ó次Ŷ免ķġд±�ÂҊͬФÏǁ布

ȼr�_=ū< ÌÏĞŶħ�ϓ用�ɺ屹ͬФȏŻ上父ǐƧŶÏǁ包ʏ�_D҇̚

#«ħ�任ͬФÏǁŶ�3҈Ə �˿įʏ份Ŷ%̜布ȼғ：�可%Ŷǉ】υǩ任з�
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Ϙ��Ѣȳįħ�ƚ用�æƹǁ�ɭ%ϒЊ/̉ķÀυǩŶ布ȼ�χ世交ʔż΄įđ

土ͬÜŶʔ͜�¬旨小��Ѣȳħ�ƚ用r_ś方ǳ吻�公—次尾ħ�上父/ŶϘ¬

因¸�ħ存ѲŶ上父Ţš͜宏任市Ҙ�É¬΂ɔз�ϊǢ�ÂҊǉ】�r�šμå西

ͬ交ʔ�才ͳ=ѱ.¤ħ�ƚ用Īɘ=ħ�͕ʝ�ǘňǿʚ@ŶǇзƳ支�χj< 

ÌÏĞŶͬÜȋ三��ÂrŹ�上c@Ŷ< ÌÏĞ¬ͬÏȏŖʗ�Ŷ}̜布Ȍ�¬

旨小ǉ】任΂ɔз��ǅr引˦可%Ŷυǩ�©É¯ÕɦÂ呈ѲŶ布Ȍ仿͋�ѭ@ǁ

ĮÀ΂ϴȋȣŶ布ȼ�ƹ上7Ǉ҈ǉ】Ŷǟǖ�ϔ� 

t�RǢ�Ɋ�Ѣȳ< ÌÏĞŶħ�ƚ用�ʔ͜各Ҥįħ�Ŷǟǖ©ȯ�ǁÂ

Ҋǉ】ŶǟǖϰѶ�ͳqQҎ太͒ǉ】ͳŶ各Ҥ©ȯl：�Ì˷串΁�ź͂͒行�#

«ä���ʷ工ƵDǇ҈Ƴ支˿Ǣ¦�į/��š不~Ǘ˹΄不~#«ГȷŶŻ主ß

õ任ͬФđ土ŶÏǁ上父À̋3ǁ©ŨŶɪȞшѿ�< ÌÏĞŶħ�Ïǁrȷ­Ī

šįŻ主ɘÒŶГȷŖ各Ҥ�ĩ¯�Ó³ɘǼŢš二Ǿȏƽʗ�ʷ̯ȎÁ�Éㄧͬ元

ȭ҇̚Ɠ͂；Lʲ­ʊѭǨㄧͬŶÌÏĞȎÁ�ǒȷe=ʔ͜ȫ平ȭѝŶɘÒ©ȯ΄

ħ�ƚ用Ŷ各Ҥ�ær_ɘÒ©ȯͷ尺�Ī< ÌÏĞŶħ�ɱŮ�ħǇ҈西ͬ仍Ò

ɬ_ȖЊ҇̚串΁�#«ħ��ͬФđ土˿	色ň工ȭʰ永D西ͬ支凡�˷É�¥仔

ɘÒ©ȯ΄.¤ħ�ƚ用Ŷ各ҤR¦D˼ơrȷÀŖ.¤�ɴȻ各Ҥ< ÌÏĞħ�

1©ȯŶǉ】他Ƣ�¬Ѣȳįħ�ƚ用Ŷɡ別��ŗɵį̂Ũ��3=ū.¤©ȯ΄

¥Ǭħ�ƚ用Ŷ各Ҥ҈Ə� 

才ͳ< ÌÏĞǪ但ƿɖʗ�1}̜布ȌѢȳįħ�ƚ用�ġʔ͜各Ҥħ�ƚ用

Ŷǟǖ©ȯƹ�ǛǇ҈ǉ】ŶȓM�ϔ�˷ É͝Ҋƚǉ】¬=ūRŭDүϒ老Ћ�ŋ

Àr世�Ĉ仿世Ŷǉ】ȵ"�ͳq¤Ҋƚǉ】ɧħ�付͕=ūŕȦɈ=͜˿ϒ旨Rŭ

世Ï=ū�Ûƒż¬=ūȋȷ�ÀįƐǠ�ƧżŶʭʔ˼øƓ含_似áʗ�Ǚǩ�ʻ

º=ū̂Ũ含_��ʷʰ永Ŷ局У世Ï͜宏�Ây�Ǭ尾ȎÁ¬Ǫ但ÌÏĞȏʗ�Ŷ

ʾ=ȏŻ主үϒ�¯ħ�żȫ�Ŷȏ主／ơŕȿğѝ1主Ŷ̘ѱ�rȷ：ÀȎÁ�Ŷ
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˿ǟǖ布ȼ�ƗћǁͳŐ¤Ҋƚǉ】Ŗħ��ʶģǉ】˼ø�Ŷȵ"rȷħѢȳ< 

ÌÏĞħ�ƚ用Ŷ=ūʗ�ȵ目�¯ȷ尖次įǉ】支凡_央」�Ǜȵ"�ŕʲrɭ<

 ÌÏĞǪ但ƿɖŶ}̜布Ȍ/̉ķhą­布ȼ� 

©Â��QŏҞͳŐǇ҈ǉ】Ŷ=ūƻ白_ɴȻ< ÌÏĞ1ħ�ȏŻȠ－�Û

ͽ͟Ǯ）įЌÜƾ˼Ŷʾ=ʧ史�Ѩ_央」Ѣȳ< ÌÏĞ1ħ�ƚ用Ŷǉ】ȵ"�

¬布Ȍƒʭʔ乏ƽ��ǉ】_ͳŐ弗Hħ�ŶȏŻүϒ�l：ȫ�ȏ／�ʡɖ̘ѱD

�ïʹơ�ͷ�=ҊǬâȎÁŶǪ但ÏǁҊƚ�¬ǉ】Rŭ���Qˣh�ɡ�ħ�

ƚ用
Ŷͅ＋�先ǁѢȳ< ÌÏĞŶħ�ƚ用з_�=͜
ķc�=Ҋ
�_EƸ

次尾Ǫ但ħ�上父Ə�¥ΜҊƚħ�上父1jфҫ¨Ŗʗ��ǁÂ��ǉ】ͽ͟_ŷ

ȼ外=ѱŶɜѶƻ白ѭ˨Ѣȳ< ÌÏĞħ�ƚ用1ɜѶŶƨÈR¦�ġ[_ƉǙȦ

Ɉ=͜世ÏĊ͜�͝RŭɊ�ǠĴͬ亦̂Ũ.ǁǙϒ��r似á¯付͕=ūɍ工ȭѝ

Ǫ但ƿɖ¤ϴÉʻº=ūȋȷŶǠĴ�Ây��ǉ】¼付�< ÌÏĞȫ平ȭѝ҇̚

ŶƿɖrD－©ȯD�ʷŢÏ－©ȯ�_­9好－ªѢ因ƚɴȻɘÒ©ȯ΄< ÌÏ

Ğ1ɡ�ħ�ƚ用Ŷ各Ҥ҈Ə��QЊÂƢ��ǹ=ū< ÌÏĞǪ但ƿɖŶƻ白�

_件m~ YouBikeđ土ǁЌÜϡ介�Ѣȳį< ÌÏĞ1ħ�ƚ用�ġʔ͜各Ҥįƿ

ɖŶǟǖ©ȯ�才ͳ�ǉ】Ŷ=ū�˰ȷ΄< ÌÏĞ1Ǫ但ƿɖȠ－Àąʐ�Ŷʔ

͜�ġ[š旨小D΂ɔϊǢȾҎ�Q1引上� 
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��ǉ】�Ŷ 

ŗɵƒǛŶǉ】ɖГ��ǉ】ˣh�ѝ\ǖŶǉ】�Ŷ¯��ʢ��Ѣȳ< Ì

ÏĞǪ但ƿɖŶɡ�ħ�ƚ用�ʢ��ɴȻȫ平ȭѝɘÒ©ȯ΄ɡ�ħ�ƚ用Ŷ各Ҥ�

Â�ǉ】�ŶƏƢ白š Liu任 Lin (2019) Ŷǉ】ɡ別��Û_�¢=ū�ϔD©з支

凡央」įǉ】ȵ"� 

��	_ȫ�ȏ／�ʡɖ̘ѱ��ïʹơ˿ͳq¤Ҋƚǉ】弗Hħ�Ŷүϒͷ�=

Ҋ¥âȎÁŶǪ但Ïǁ�ÜǁѢȳɡ�ħ�ƚ用Ŷƒ台Ü去� 

��	ɦѢȳɡ�ħ�ƚ用ŶɜѶL�ŷȼ外=ѱŶɜѶȕƻ�ħ�ƉǙȦɈ=͜

ý小ĵå=ѱ次尾ħ�上父Í­ǬµǾħ�上父Ŷ大¨� 

 

J
L�ǉ】ƾ˼�Rŭ任布Ȍ 

�史¾¬ſĈ8士�QŶǉ】:Ǽ�ǧ�ɦ七Ǜǉ】Ŷ%Ǒƾ˼任Ǉ΄зŶ˄史

ƻ白�¡仲˵š�ǉ】\ǖħ�Ŷǉ】Rŭ�ɵ̋共ţ�Qǉ】Ŷȏ�Ż主ϡ介任布

Ȍƚ用�ˊƧ¡Ɇ΄Q/Ţʎ又§̑世ÏҘ͔� 

��ǉ】ƾ˼任˄史ƻ白 

_�8士�QŶǉ】ƾ˼任Ǉ΄зŶ˄史´ɽ�Ɋ��˄七ǛŶǉ】ɖГ任�Ŷ�

ƧҞ˄史ɦ_�QҎªҥ
��ǉ】工Ǘ
��ǉ】̂Ũ
D�̂屹任ƢҖ
1̦ø世Ï

七Ǜ�tĖ΀ 1 	� 
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΀ 1 ǉ】ƾ˼任΄зŶ˄史ƻ白 
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��	QҎªҥ 

�Qʢ�˄1QҎªҥ�ǁ�ĺзǉ】�Ŷ�=º�ǬǢ¦=â¼付įǇ҈QҎ

世ÏɴȻ�ʢ�史1�Ѣȳ< ÌÏĞ1ħ�ƚ用
ªҥ�任�ǉ】�Ŷ�ǇƂŶǉ

】�次ʔį=ūOƽġǉūįrȷŶǉ】ȵ"�ʢ�史1�ŷȼ外=ѱ任ƉǙȦɈ=

͜
Ɠªзƒ升ǉ】ȵ"�L8Ǉ҈=ūý小�ɴȻ͝Rŭ�š�ǉ】ŶrÏ－�ʢ

�史1�< ÌÏĞħ�Ŷ各Ҥ©ȯ
Ɠªз�ǉ】�Ŷ��ɭÌÏĞƿɖŶʔ屹任

ǉ】з�ϊǢªҥǇ҈QҎ�ȗʔrȷ各Ҥ< ÌÏĞħ�ÏǁŶ©ȯ�ġ[ˣh�

ǉ】ʊ仲˵=ūŶǢ¦�ʢx史1�Σ¨水ū
Ɠ¼й�Ǜ�史1ªҥ:Ǽ�ѝhį

QҎ΄š�Q=ūƻ白Ŷ支凡ưЅ� 

��	ǉ】工Ǘ 

�Qʢ�˄1ǉ】工Ǘ�əÈǇ҈QҎŶ΂Ҳƻ白�ɦ�ǉ】1=ūƾ˼=ǁ�

Ǭ乏ƽ�ġ[�ƒ�史=â屹Ǜįŋ他ɴȻŶ工Ǘʧ史�ʢ�史1�=ҊȎÁǪ但Ï

ǁ
8士�布Ȍƒʭʔ乏ƽ/�_ѢȳȎÁǪ但ÏǁŶ=Ҋƻ白�ʢ�史1�Ѣȳɡ

�ħ�ƚ用
��判仍΂Ҳɪ@屹Ǜ�ƉǙȦɈ=͜ŶrÏ－�ġ[8士įý小з�

�Ŷʧ史任布ȌƧʭʔR¸�ʢ�史1�ɴȻɘÒ©ȯ各Ҥ
ƓˣhɘÒ©ȯŶrЌ

Üň͔�ġ8士�_=ūį各Ҥ҈ƏŶ好－ɁѢ因ƚ�ʢx史1�=ūƾ˼
Ɠ次¨

�ƒ升1¥仔Ȼ屹任ƒ΂Ҳ�ˣhó次Ŷ=ūƾ˼� 

��	ǉ】̂Ũ 

�Qʢx˄1ǉ】̂Ũ�=â8士ƒǛ=ūƾ˼ЌÜƧɬh1�仔=ū̂Ũ�ʢ

�史1�ȏø=ß=ū
化Ǜ�¥Ǭɡ�ħ�ƚ用Ŷȏø=ßȠ名�Ǆň¥Ǭħ�ƚ

用Ŗ΄зŶµǾȏĲ�ʢ�史1�Ż主=ß=ū
化Ǜ�¥Ǭɡ�ħ�ƚ用ŶŻ主=

ßȠ名�Ȼ屹件m~1Ż主̂白΄< ÌÏĞħ�Ŷ各Ҥ�ʢ�史1�ɘÒ©ȯ各Ҥ

=ū
次ʔ�好－ɁѢ因ƚŶȒÖ̂Ũ�Ȼ屹ɘÒ©ȯ΄¥Ǭɡ�ħ�ƚ用Ŷ各Ҥ�



doi:10.6844/NCKU202002094

 

 7 

ʢx史1�Σ¨Ȼ屹
Ɠ土次�Ǜ=ū̂Ũ�ˣh次¨－Ŷ̂屹�ġЊÂɴȻrȷŶ

ǉ】з�� 

�x	̂屹任ƢҖ 

�Qʢ4˄1̂屹任ƢҖ�¼йƒǛ˄史Ŷǉ】:Ǽ�=º_��史七Ǜ�ʢ�

史1�ǉ】ф̂
判心Σ次��QŶ=ūƾ˼任̂Ũ�ʢ�史1�ǉ】ȾҎ
ɭ旨小

任΂ɔǢ¦=â屹Ǜ��ǉ】Ŷυǩ�ʢ�史1�ƧҞǉ】ƢҖ
Ɠˣh�QŶǉ】

ǠĴ�Њ_ƢҖƧҞǉ】ŶɴȻR¦� 

��ǉ】Rŭ 

�Qǁ�ªз�Ѣȳ< ÌÏĞ1ɡ�ħ�ƚ用
任�ɴȻȫ平ȭѝɘÒ©ȯŶ

各Ҥ
˿ ĭ%ǉ】�Ŷ�=â老��ƉǙȦɈ=͜D­9好－ɁѢ˿Rŭ世Ï=ū�

_�8士͝�ǉ】Rŭ�Iį屹ǛįRŭŖªзŶǉ】�ϔ�ħ�R¸任ǇзŶ˄史� 

��	ƉǙȦɈ=͜ 

ƉǙȦɈ=͜Ə�_Ѣȳ< ÌÏĞ1ɡ�ħ�ƚ用�=͜į次尾ħ�上父Í­

ǬµǾȏƽŶħ�上父1大 �̈ͳŐǇ҈ǉ】­ɼ付͕=ūŕįbȦɈ=͜ŶR¸Ѣ

ȳ< ÌÏĞŶħ�ƚ用�Û¬=ūȋȷ任̂Ũ市Ҙ�À.HǠĴ��Qɼ�ƉǙȦ

Ɉ=͜_ªзÂ�ǉ】ȵ"�Â�=ūý小ŶǇ҈8士宅Ėʢ�˄QҎªҥ1ʢ�史�

įRŭ1－ȷV弗尺͟任΂οЌÜʧ史Ɠ=â8士šʢ�˄ǉ】工Ǘ1ʢ�史任ʢ

x史� 

��	­9好－ɁѢ 

­9好－ɁѢƏ�_ɴȻȫ平ȭѝɘÒ©ȯ΄ɡ�ħ�ƚ用Ŷ各Ҥ�͝ Rŭr͜

Ҙ­ǬÌүϒ΄�ǬзүϒŶ各ҤR¦任˼ơ��Q_ƒǛƉǙȦɈ=͜DƧʭʔ˼

øŖʗ�1ҩǟȦɈÜǁ¥ǬɁѢ因ƚŶзүϒ�ġ_¥ȭѝŶɘÒ©ȯÜǁÌүϒ�
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ǬâȒÖ�лňį©ȯŶ各Ҥ҈Ə�͝RŭŶǇ҈8士任΂οЌÜƾ˼�宅Ėʢ�˄

ǉ】工Ǘ1ʢ�史任ʢx史� 

��ǉ】ϡ介任布Ȍ 

�ǉ】_件m~Dį< ÌÏĞȫ平ȭѝÜǁ΂҅ЌÜŶ«ɘϡ介D土Ǘ仍9�

�ƒ�件ҸÀϒǹ< ÌÏĞđ土š.¤ƛ~/ͬÏ�į/_ YouBikeŶťɔʰ因ˊ

ǁϋŰ�ʏ份�件m~�占m~�占Å~�件/~˿�ȃƛ~ (YouBike, 2019)�É¬

ŖÀħ� YouBikeđ土Ŷƛ~/��_件m~1ßȭɤơˊɋ�400ȭ/ 271.8 km2	�

j�įó月Ŷ< ͬФđ土DɋơŶ< ͬĮħ�三�ħ件m~ºǁ�ǉ】΂҅ЌÜ

«ɘŶǧ老� 

¬布ȌŶ次互)Ü���ǉ】ķɬ�件m~Ƴō�ʷõ��Ν~ō	ŖˣĨ1

YouBike西ͬ布Ȍ�͝布Ȍ1ǴńȘ¸ǁǬâϊȲŶ�Ţ布Ȍ�ĉ文布ȌǅϔȺ�͝

Á�Ţ1ÌÏĞǪ但ȏ主Dȭѝ�Ûġ.l：�Õȷ҄â�Ţ΄父ŶǬ�布Ȍ�¯Ņ

§�o外˿�ƴ巴ŭ才ͳȠňȎÁŶÏǁª͇ư先ȠňŶ΄父�ŕƹȉȊѭǨįbͬ

Į�ҞǪÌÏĞ˿干ҞŶȎÏÏǁ�_�ɦĥø8士�ǉ】΄Â布Ȍ世Ï1Ż主Dȏ

主ϡ介ŶК老R¸� 

��	Ż主ϡ介 

¬Ż主ϡ介Ŷ老ķ���š~ōˣĨ1布Ȍ充l：Ì件m~ȿȫŶȎÁ布ȼ�巴

ŭɬŹįbЛ~ͨ~Ǫ但世�件m~Ŷó次ȎÁ �̜ƴǠ住�ǉ】1Ż主ϡ介š件m

~΁:�¯΀ 2 (a)�ġ[Ģ�ǲɊͨ~Ǫ但ŶȎÁǌ考_úºó次Ơ中Ŷǉ】Ż主

ϡѼ� 
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΀ 2 件m~ YouBikeŶɡ�布ȼ 

(a) ȫ平ȭѝ=ß (b) 西ͬДv布ȼ 

	

��	ȏ主ϡ介 

¬ȏ主ϡ介Ŷ老ķ��È̜�ÌÏĞŶȫǪÏǁĸĳ�Ì˷串΁任�ƿƚ用˿安

­ʉ�各Ҥ��ǉ】充免ķ� 2018· 3Í 5TŶȫǪǌ考�件m~Ŷ< ÌÏĞŸ

Í 2017 · 12 T1ƒʭš%̜Ƣ台Ŷ乏ƽ��Qɍň占ȭѝŶĂ�Ɋ�rȷπǖ�

ƽȏ主Ɲ̬任忙з˰-ȷħħ�̜Ͱĳ�告��rȷ=Ҩɹ҇̚ϻƂȭѝŶħ�̜�

©Â似̞͝ȏ主ѝ1ƒŶ西ͬ布Ȍ_ɳĴ占ȭѝĂ�ʻº含_ͷ˰Ŷ上父�Ė΀ 2 

(b)	�2018· 3Í 5T1FȚųŮ�VįbT�ąǁ�告�ƹǁ͎·ƈ̜DǡƈFϒ

弗H�S司ȏϒ弗／Ŷȏǭ�Ėƀ 1 	�Ây�͝ȏ主ϡ介似̞��ɟ－Ŷɍ �˰六�
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天ɍDƷ史ɍ˰	�ςǥDfņ�©ÉɳĴ�ɍ˰�Țǭ˿ņ史－Ŷ各Ҥ�次尾ÉĘ�

Âȏ主ƽHÀrȷ各Ҥ΂ҲŶ可ΞųŮ�rcƀ< ÌÏĞͬÏŶ�ȸɱú�ħ�ǉ

】̂Ũ1忙�－ąɋ� 

	

ƀ 1 件m~ 2018·ĉTȚ父加次 

 ͉ơ (�) ƈ̜ ǡƈFϒ a S司ȏϒ 
T� �ï ˊɋ ˊÞ (ʋÆ) (F) ('ȏ) 

1 16.9 26.6 8.6 255.8 13 78.6 
2 15.6 29.5 7.6 163.6 15 54.5 
3 20.6 30.7 11.0 37.3 10 161.1 
4 23.5 34.3 13.6 59.6 9 115.8 
5 28.2 38.2 20.0 42.0 4 137.3 
6 28.5 37.8 22.2 119.8 13 105.7 
7 30.3 38.5 24.9 190.3 8 186.1 
8 29.5 37.2 24.3 186.8 19 128.0 
9 28.2 37.8 20.4 321.9 18 148.1 

10 23.3 31.2 16.1 125.1 19 103.8 
11 22.7 30.8 16.8 64.4 13 91.0 
12 19.5 30.5 12.3 54.4 16 91.1 

̏�ÃÎΦŎǁ�ǉ】老ķ1布Ȍȏ主ϡ介� 
aǡW�0.1ʋÆŶFϒ 

布ȌĪ͈��ʷʾ/zȚ父õ 

 

Ɋ�T�JơŶȏ主ϡ介老ķ��ǉ】�əɅͳqQҎˣD��ɍS΄< ÌÏ

Ğħ�1各Ҥ�É世�Ĉ_仍SŶȏ主Jơ΄ǉ】ȏ主ϡѼ世ÏК老�̄ ƀ 2 �2018

· 3Í 5T/Ŷĉ�Fǅ_į̚S1－ϴ=ǁ��S
D�ɍS
ĭҊ�Ûį/l：

�Ĭ手史任力ţ史Ŷ干Ҟɍ �˰_Dˍɖ史1ˍ)ɟňɍS��ǉ】先ǁįƉқ�S�

Û͝S1�ʷƿɖ�.ŉ任�ȸɍS˿¤̎1�[rȷ各ҤįƒƧ�SŶÏǁ�ĩ¯

ʾ=%ɥɇȒrȷ´ɽ尖次Šɍ�ŕƹǬ�才ͳ宅ɍ_пķ干Ҟɍ˰	�©ÂɦįŠ

ɍS任ϻƂŶ�S�¤一入_ɳĴ͝ȏ主含_ͷ˰Ŷ�ʷųŮ� 
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ƀ 2 �ǉ】老ň1ǉ】S˰ϡѼ 

T�  ̚S S � � � x 4 ;  互̏ 

3T       1 2 3   
  4 5 6 7 8 9 10  
  11 12 13 14 15 16 17  
  18 19 20 21 22 23 24  
  25 26 27 28 29 30 31  

4T   1 2 3 4 5 6 7  Ĭ手史(4/4)�力ţ史(4/5) 
  8 9 10 11 12 13 14  
  15 16 17 18 19 20 21  
  22 23 24 25 26 27 28  
  29 30       

5T     1 2 3 4 5  ˍɖ史(5/1) 
  6 7 8 9 10 11 12  
  13 14 15 16 17 18 19  
  20 21 22 23 24 25 26  
  27 28 29 30 31    

̏�Âǁ 2018·1T此�巴ÎΦŎƀ��S�ʌÃÎΦŎƀ�ɍS�ʐÃÎΦŎƀ�一入1S˰� 

	

��	ȎÁ布Ȍқ－ 

ǁ�ąʐ�ʔ͜ǬâȎÁǪ但1主Ŷȫ�ȏ主／ơ任Ż主ʡɖ̘ѱ�Ɋ�℃ȢǴ

�布Ȍ付+ÀŶ�ȫ�ȏ／
ҝÒ��ǉ】ä�«ʔ布ȼđ土�əÈ:ƳʾD�ʷʾ

ˣĨ1�件Ҹ«ɘ�ʷͩΦϒǩ΀布Ȍк
�_ˊ'º�ͩȅ=ū)ĮʺȎÁǗ亦į

ȫǪȿȭ任ğȭ1主ŶͩΦ̘ѱ�Ľįқ－Ü�ʡɖ̘ѱ
�_ÜǁɴȻ¥ȎÁǪ但

Ïǁ1Ż主JơŶʔ͜ɡ別� 

˷ÉȎÁǪ但Ŷȫ�ȏ主／ơ任Ż主ʡɖ̘ѱġ.ȷ̎ÜĭǬЗ�ŶǢ¦É=

âɴȻ1�< ÌÏĞ1ħ�żġ.�˷˞̋ˊ心ͩȅŜͰѢ但ȭѝ�ǃÍrȷ¬ȿ

ğĭѝ1主t公ʢ�ѝɌȢ_ɭĢįbƿɖ�¬ÂɱŮ��΂οŶѷǨ̘ѱɦ%šȿ

ğ1主ŶͩΦ̘ѱ�世ÉŘ／ȫ�ȏ主Ŷ／ơ�Ây�͝ϵȎÏŶ�Ŷ�͂各Ҥħ�

żŶѷǨʹơ�ĩ¯ħ�żrȷ͂ŠΈʹơ_Ͱĳ�̠打曲Ŷ�Ŷ�ŕƹˣɋʹơ_

住心�ȡʷ̯Ŷȏ主�_�佐ĩ1ɱúǅ͂各Ҥ< ÌÏĞħ�ŶȫǪȏ／任ʡɖ̘

ѱ1主Ŷ҈Ə�©Â��ǉ】ʺȎÁǗ亦į��ïʹơ
�įň͔ǁ¥ȎÁ�ʡɖ̘
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ѱ
任�ȫ�ȏ／
ŶVǩ� 

才ͳѵy«ʔ布ȼŶμåͬ亦�Ǵ�ŶȎÁ布Ȍ+Į互�ȫǪ�Ѣ但1ȏ主
�

�ȫǪ�Ѣ但1«ѝ
��ȫ�ȏ／
��ʡɖ̘ѱ
D��ïʹơ
˿қ－ҝÒrĨƧ

Ҟǉ】ЌÜ�¯΀ 3 	� 

	

 

΀ 3 ȎÁ布Ȍ1ҝÒқ－�包΀ 

	

x�§̑Ҙ͔ 

�Q1ǉ】:ǼȝDϒǬ包ʏ弗ǁś父Ŷ§̑�ƴ¬Â�Ï͜Ҙ� 

��	Ǫ但ÏǁҊƚ 

=Ҋ< ÌÏĞȎÁ1Ǫ但ÏǁҊƚƹ�Q=ūƻ白/布ȌƒʭʔŶĈҶ1��

�ǉ】ĥЊȫ�ȏ／�ʡɖ̘ѱD�ïʹơ˿Ǭ尾ȎÁ1қ－�ɦǬâȎÁ=Ҋǁ��

ȸǪ但
��／ȏǪ但
D�Ǵ«Ǫ但
˿ÏǁҊƚ�.¤Ǫ但ÏǁEƸ�.¤ŶȎÁ

�Ŷ�©Éįȏø=ß�Ż主=ßDȭѝɘÒ©ȯŶ各Ҥ҈ƏǅÀŖǿʚ� 
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��	ɡ�ħ�ƚ用 

ɡ�ħ�ƚ用ǁ�ǉ】ͬ�ƉǙȦɈ=͜ý小=ū< ÌÏĞħ�布Ȍ1̂Ũ�

ƹǁȠňµǾȏƽ< ÌÏĞ1ħ�上父�ÂʭʔOŭ.¤šįbQҎ_付͕=ū=

Ҋ¥ȭѝ1次尾ħ�上父�ɡ�ħ�ƚ用.ƹ=ҊȭѝŶ̂Ũ�Éƹ=͜ƧŶʾ=9

ȯ�¤�ȭѝŶ次尾ħ�上父ġ.uљқš仍�Ŷħ�ƚ用�Éƹ�­Μɡ�ħ�ƚ

用ĥ司Ƞňҩǟ大¨Éº�才ͳƉǙȦɈ=͜任Ƨʭʔ˼ø��Qɦcƀ¥Ǭȫ平ȭ

ѝ1ħ�上父ŶǴńȦɈ=͜ǁ�ɡŎȦɈ
D�ҩǟȦɈ
�ƒżEƸ�¥Ǭɡ�

ħ�ƚ用Ŷȏø=ßų用�ƧżƓEƸ�¥Ǭɡ�ħ�ƚ用΄¥Ǭȫ平ȭѝŶȾҎ˼

ơ�ɭÉɦ¥ȫ平ȭѝ1次尾ħ�Ѣȳºǒ,ɡ�ħ�ƚ用ҫjÉºŶ大¨上父� 

��	ɘÒ©ȯ 

< ÌÏĞȫ平ȭѝ1ɘÒ©ȯƹ¥Ǭȫ平ȭѝ҇̚P˧¥Μ不~ƿɖŕ干̂

¥仔�ʷR¸ŶГ͂��ǉ】ɦįͅ＋世�Ĉ=º�ƿɖrD－
D��ʷŢÏ－
�

ƒżcƀä�< ÌÏĞrҕDĳ¥仔SɧƿɖГȷŶrȷ－�ƧżƓcƀ< ÌÏ

Ğ任次尾不~ͬФđ土Ŷ次¨˼ơ��QĥÂ企付¥仔͜Ҙүϒ�_­9好－ɁѢ因

ƚɴȻ< ÌÏĞ1ɡ�ħ�ƚ用任įȫ平ȭѝɘÒ©ȯ1主Ŷ各Ҥ҈Ə� 
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J
I� QҎªҥ 

�˄史¾¬8士�ǉ】¬ǉ】ͳ˼/Ŗ成宏ŶQҎ�l：΄ͳqǉ】Ŷ水ū�п

ɬŶʀ引_D�ǉ】Ǉ҈ŶǐˬŹ҄�ĥЊǉ】�Ŷ��ǉ】ŶQҎªҥ仲˵¬�Ǭ

\ǖR¦�ʢ�史�Ѣȳ< ÌÏĞŶħ�ƚ用
ɦɭ�ǉ】ŶȓMҖѶh引�ªҥ

ǉ】�Ŷ任�QǇƂŶǇ҈QҎ�ʢ�史�ŷȼ外=ѱ任ƉǙȦɈ=͜
8士�ǉ】

�_Ѣȳ< ÌÏĞǪ但ƿɖ1ɡ�ħ�ƚ用ŶȓMRŭ任ʔ屹�ʢ�史�< ÌÏ

Ğħ�Ŷ各Ҥ©ȯ
ªҥ各Ҥ< ÌÏĞħ�Ŷrȷ©ȯ�Ѩ_引ǽ�ǉ】1ɴȻү

仔�_�ɦĥ司�Ǜƻ白任̦ø͞ʧ共ţ1�ʢx史1�Σ¨水ū
Ɠ次¨�Ǜªҥ

:Ǽ�΄�ǉ】1=ūƻ白ˣhǇ҈支凡ưЅ� 

ʢ�史�Ѣȳ< ÌÏĞŶħ�ƚ用 

¬ŖÀ任< ÌÏĞǇ҈ŶQҎ͎/�Àʲ­ǉ】Ѩ�įđ土1未&ʠ҅Ŗ¼付

ġ[̞Šǉ】з�ŶÌÏĞħ�布Ȍ�¬次尾呈%[存ѲŶħ�上父/ѢȳhĮÀȠ

名Ŷħ�ƚ用�ȖЊ.¤ƚ用化ǛįÏǁȠϴ�ɴȻį各Ҥ©ȯŕƹ=âˣhʰ永D

西ͬ支凡�才ͳħ�ƚ用ŶѢȳ�Ǵ�呈ѲŶ布ȼ̜r_пɬ布ȌǡΨ�布ȼ̬Ͱ�

=ū任支凡色ňŶ含ơ!ɬ_ǡÞʲ­�ɭǉ】ŶėơĪǈ�ɦǴńŲ�=ƅâҊŶ

ЌÜÀåš�Ҋ΄š存ѲĢŲ1ʔ͜�判@=ū1˼øÍ΄¥Ҋ͕�ƚ用	Ŷх希化

Ǜ�É巴他΄ĉǬЗ�Ų�世Ï功希ŶǬȔ=ū� 

上Àǉ】ȖЊįǉ】�Ŷ�布Ȍ仿ϣơ˿ǠĴ1ǿʚ�į�_Ѣȳħ�ƚ用ŶR

¸!.ΗǇ¤��ǉ】Ηrȷ̾҂Ì< ÌÏĞ̞ń引ǽ_ĪÍƂ˰ŶǇ҈ǉ】�I

įǠ住¬_�Ѣȳ< ÌÏĞ1ħ�ƚ用
ǁ�ŶŶQҎ�ġ[_įѢȳŶ�Jơ任

Rŭ
D�қ－ŕү̜
ǁ̎ė�ͽ͟=ūʶģQҎŶʚ¤DǠĴ�世ÉЅhįǉ】

ȵ"��ň�ǉ】1�ϔ任rȷȾҎ�_�ɦ_�ѢȳŶJơ任Rŭ
D�ѢȳŶқ
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－ŕү̜
1̦ø=â8士1� 

��ѢȳŶJơ任Rŭ 

ǒɭ=ū布ȌŶJơϊȲĪǈ�< ÌÏĞ1ħ�ƚ用r=â�ˊ功希ŶȎÁŕ

ħ�żJơ�/希Ŷȫ平ȭѝŕȭѝ΄Jơ�_Dˊô希Ŷđ土JơĪ世ÏѢȳ�Ė

ƀ 3 	�ʷɧ.¤ϊȲŶ=ūJơŖɂĊŶǉ】�Ŷ不.ΗǇ¤�=ū.¤JơŶ布

Ȍr͜ūhŶ布ȼÌ˷!ÀƤ%Ŷǿʚ�É=ū布ȌJơŶǿʚ¤ȏ!各Ҥ�ϓ�Ŷ

ϒ̜�主ɵ,ͷ�ǉ】ż¬老Ћǉ】Rŭ�Ŷċ支� 

	

ƀ 3 Ǉ҈QҎ1=ūJơDRŭ次ʔƀ 

=ūJơ =ūRŭ Ǉ҈QҎ 水屹�水ÖrÏ－	 

西ͬđ土 付͕=ū O’Brien, Cheshire, and Batty 
(2014) 

ͨɟV弗ǉ】�他¼付¥ɟÌÏĞ

đ土Ŷ西ͬ布Ȍ�ǉ】ʰ因呈%� 

ȫ平ȭѝ 
付͕=ū 

Froehlich et al. (2008) �Vogel 
et al. (2011) �Lathia et al. 
(2012) �Liu & Lin (2019) ˿ 

ĥЊķɬ1布Ȍƚ用��ǉ】忙¨

_ȫ平ȭѝJơ世Ï=ū�ɲͳŐ

¤Ҋƚǉ】1=ūRŭŋÀr仿世

1Ż主� ȦɈ=͜ 
Shi, Lv, Seng, Xing, & Chen, 
(2019) D Xu et al. (2019) ˿ 

ȎÁ�Ǭ尾 �Ҳ=Ҋ因ƚ 

Bordagaray, dell’Olio, Fonzone, 
and Ibeas (2016)�Zhang, 
Brussel, Thomas, and van 
Maarseveen (2018) ˿ 

͝ҊQҎŶ布Ȍʷɧr_ɂѬ¤�

ħ�żŶ干Ҟ�ʷÏǁ�ʷ̯Ő

Ɓ�ѭǨ˿	��ǉ】ķɬ1布Ȍ

ƚ用充ÀǬâŶɗ§ȎÁ布ȼ�含

_ȋ�į=ūƻ白� 

	
	

��	西ͬđ土Jơ 

ǉ】�ŶƤ%˼ơ各Ҥ�布ȌŶ=ūJơ�O’Brien�Cheshire任 Batty (2014) 老

Ћ=ū�下 38Ǭ< ÌÏĞđ土�才ͳ乏ϊ¸Ŷ付͕=ū�ɡšį次尾�ȏ主DŻ

主Ƞ名Ѣȳ¥Ǭđ土Ŷħ�ƚ用�_Ͱĳͨɟ�ͨđ土1土次任V弗Ŷǉ】�Ŷ�˷

É�̃%­ϒǉ】不̋ǟš希΃仍�ÌÏĞđ土Ŷħ�Ƞ－�Ɋ�仍�đ土Ŷ布Ȍ弗
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ǼŢķɬ1y�ɦǉ】ϡ介Ǡ住š¤�ƛ~!ȷɳĴÓ­ϒǼŢ,克ǉ】̂ŨŶyʾ

©ȯ�ĩ¯Țǭ�«ʔʉ��͒行�Q@�ɟɱ�đ土西ͬƳ支˿�É安¯ÂҊ布Ȍ

JơǠ住š仍�đ土Ŷǉ】�­ϒ�Ŷ不¬šʐ�Ŷʔ͜ŖƲ老Ŷƛ~/�< ÌÏ

Ğħ�żŶħ�Ƞ－任各ҤǴ©� 

��	ȎÁ�Ǭ尾Jơ 

�šȎÁƹ白º次尾�ʷȠ－Ŷˊ'仍9�̄ ǖɴȻ< ÌÏĞŶħ�Ƞ－ġ[

Ѣȳhħ�ƚ用�_ȎÁŕƹħ�żŶ布ȌϊȲ世Ï=ūзˊǁʔ̻�Bordagaray�

dell’Olio�Fonzone 任 Ibeas (2016) ¼付�ȷɣɂѬ¤�ħ�ż1干ҞȎÏÏǁŶˮ

合o布Ȍ (Smart card data) �Ƣ�Ìň͔Ŷ=ҊʰƓƢ�=Ҋ皮亦ŭ_Ѣȳ< ÌÏ

Ğħ�żÍ4Μħ�Ҋƚ�ġ[ɴȻ¥Μħ�ҊƚŶȏŻқ－1土ǗȠ－�Zhang�

Brussel�Thomas任 van Maarseveen (2018) Ɠ\ǖ_ȎÁ你 (trip chain) ǁ͝ǉ】=

ūŶ布ȌϊȲ�¤ϓ_Ìň͔Ŷ=ҊʰƓѢȳh.¤Ŷ< ÌÏĞħ�ƚ用�l：�

¤ȭǪ但�¤ȭѭǨ�ʚȭѭǨ˿�ʶģ_ȎÁŕħ�żÜǁ=ūϊȲŶǉ】�ʷɧ

不πǖʭʔƉɧ%Ŷ布Ȍ̜�©Â¬Ѣȳ=ū�ʷɧɼ��ҲŶR¸=Ҋϓ��É.

_土Ǘ因ƚ�¯ K-means	Ҋ仲ϓ��_ǡÞ未四ɢÏ=Ҋ皮亦ŭŶ存Ѳơ� 

Ây�ʶģǉ】Ŗɼ�Ŷ布Ȍʷɧ不ȷɂѬ¤�ħ�żŶ干ҞÏǁ�©Ér_Ȏ

Á你Ŷ布ȌϊȲ世Ï=ū�˷É¬Ǭ布℃ҡ弗ǁ困ɤŶ«ɘ�¯üɟ�ǉ】żȷķɬ

1Ǭ尾ϊȲŶ�ʷÏǁ布Ȍʷɧ+͒�q҄â@
�包æțqŅ§�ID˿ȷɣ҄âħ

�żŶǬ�布ȼ�©É含_ɭȎÁ你ŶJơ世Ï=ū�É巴ŭ才ͳ҄â布ȼÑºȎÁ

你ŶǬâȎÁ布ȌŖҜɨŶ布ȼʷɧƉɧ仍ȱ�_件m~1 YouBikeǁĩ�đ土Ŗȷ

ˣĨŶ布Ȍ/�¥ȎÁ充l：įǪĞ任但ĞŶȏ主D«ѝ�΂含_�司ƒǛ1ǉ】R

ŭɭǬ尾ϊȲ世Ïħ�ÏǁŶѢȳ�©Â�%­ϒǉ】̮¦ˣɋ布ȌŶ=ūJơÍȫ

平ȭѝŕȭѝ΄�ɦ¤�ȭѝŕȿğ΄ŶȎÁ付¨ȿĪ�_įȎÁ̜�ȭѝĞ式ϒ˿

қ－Ŷȏ主ø¢ÜǁѢȳȏəÈŶȠ名�ÂΜɎŭ�ƹ才ͳж住įǴ�布Ȍȁ1ϓ�
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ϒ̜_˨ķɬ_ə司ŶȠ名ϒ̜� 

��	ȫ平ȭѝJơ 

%­ϒQҎ\ǖ_ȫ平ȭѝŶ布ȌϊȲĪѢȳ< ÌÏĞŶħ�ƚ用�rȷǴ©

ƹȭѝJơŶ布ȌVǬ尾ħ�żŶϊȲąǁ仍ȱ�ϓ�ϒ弗'�=ū�弗ǁǼŢ�Â

ҊƚŶǉ】­_付͕=ūǁ\ǖRŭ�ɦĮÀǇÚȠ名Ŷȫ平ȭѝѢȳǁ¤�Ҋ͕�

世É化Ǜ¥ǬҊƚŶÏǁÀÕǿʚ�¬布ȌŶ老���ȫ平ȭѝŶħ�布ȼʷɧ=ǁ

ĭΜ��Μƹȭѝæȏ布ȼ�ǌ考¥Ǭȭѝ¥Ǭȏ主ƽŶ上±Ğ式ϒŕɌĞȘϒ�ʷ

ɧǁ<̞�ΦŶ̞Š布Ȍ�t�Μƹȭѝ西ͬ布ȼ�ǌ考¥Ǭȭѝ¥Ǭȏ主ƽǪh�ʗ

�	DѢ但�；L	ŶȎÁ̜�ʷɧ�ȎÁϊȲ布Ȍ加次ÉĪ�ɼ�ȭѝæȏ布ȼŶ

ǉ】 �їˮũ�代Ȑǂ�2016�Froehlich, Neumann, & Oliver, 2008; Lathia, Ahmed, & 

Capra, 2012; Wong & Cheng, 2015	�弗­_đ土西ͬǢÜǁh引ѝ�ʔ͜ȭѝĞ式ϒ

ŕĞÒϒŶȏøү@Ŗ低：Ŷħ�Ïǁ包 �͔ÛrȷǢ估ĳĞ式ͬ央ŖɨĪŶ布Ȍ全

ǿ�Éɼ�ȭѝ西ͬ布ȼŶǉ】�YHę�2015�φ佈而�2017�Liu & Lin, 2019; Vogel, 

Greiser, & Mattfeld, 2011	��šį布Ȍ�ÌȎÁ布Ȍ加付ÉĪ�V弗ȷɣ_�ʷÏǁ

Ŷ希ѝɴȻȭѝȎÁʗ�DȎÁ；LŶȏøү@�Ѣȳh< ÌÏĞŶħ�ƚ用� 

�Ǜǉ】_ȭѝÜǁ布Ȍ仍9世Ïħ�ƚ用ŶѢȳ�低：�¤�ȭѝ1ħ�Ïǁ

ĮÀ¤ϴ－Ŷɍ工��ǉ】΄Â呂≧̋Ζɜ�仍�ȭѝŶ次尾ÏǁƹǁįŖÀħ�ż

1Ǭ尾ÏǁŶ付º�æħƹ¤�Ǭȫ平ȭѝ�įħ�上父!ƹ¥¸¥ϓŶħ�ʃ͕Ŷ

ѷǨÏǁŖ付̂Éº��ĝ˚lǼ̋Ɖɧ­ϓŶħ�ƚ用�ĉǬȫ平ȭѝ不ғ：存Ѳ

Ŷħ�Ïǁ�白º�ЗȠŶÏǁƀ上�ħį－ϴÀ̋可%Ŷǿʚ�ʾ=ǉ】̂Ũ1л

ȻˣD�_付͕=ū含_ѢȳÏǁƀ上弗ǁ可ΞŶѱ͕ȭѝ�ŕÀ͕͘1主ǿʚ.ţ

ұŶɱŮ�YHę�2015�φ佈而�2017	�ǽ上�付͕=ū΄Ѣȳ< ÌÏĞħ�

ƚ用ŶƐǠ�ǒ_付͕=ū˿RŭѢȳįrȷ=ҊŶR¸含_似áѱ͕ȭѝŶʗ��

rȷcƀʯ�š=Ҋȫ平ȭѝŶқ－�æǪ但̜1ȏøү@�rȷ：ÀąʐϊŶ:¬



doi:10.6844/NCKU202002094

 

 19 

̂白ǩɬʯ引ɷ� 

¤�=ūJơŶƂ˰ǉ】/�tÀ�ҊQҎɼȦɈ=͜ŶR¸Ѣȳ< ÌÏĞŶ

ħ�ƚ用 (Shi, Lv, Seng, Xing, & Chen, 2019; Xu et al., 2019)�ÂҊQҎ\ǖħ�ҊÚ

\º�=ūŶϒ旨Rŭ�ɦ¥Ǭȫ平ȭѝŶ次尾ħ�上父ş͜ǁǒ,Ǭ\ǖº�DǇ

зŶ大¨ҩǟ��šʶҊǉ】ʷɧä�ÌÏĞǪ但̜Ŷȏø=ßÜǁ=ūүϒ�įR

ŭş͜ƧŶ\ǖº�ŐŐ升��.¤ȏƽŶµǾħ�Ƞ－�ÉҩǟǩƓEƸ�¥Ǭµ

Ǿȏƽ引�š¥Ǭȫ平ȭѝŶȎÁ �̜ÂҊǉ】Ŷ\ǖ仿Ȫ.¤šƒǛŶ�=Ҋȭѝ
�

ÉƹɦȭѝŶǪ但ƿɖ世Ïş͜�įÜŭ低：Ŷɍ工ƹ�ŖÀȭѝŶǪ但ƿɖƏ�H

ϒ切Ǭħ�ƚ用大¨Éº
�įͅ＋ąjɵƂ�ǉ】Ŷ\ɩ� 

ÂҊQҎŶǉ】Rŭњ˷ʾ=àť�付͕=ūŶǠĴ�Ɨrȷʗ�įbɜѶ�ĩ

¯�͒�Ƞ名=͜ (Eigendecomposition) ʭʔƧŶǉ】ϒЊrȷ巴ŭ似áŶʗ�'š

ͶŶϒǩ�含_�ǴÀŶ�ħ�̜
��ȎÁ
˿�ʷʰ永ɧ�仍Ò΄ϒЊ世Ï͜宏�

įºŨ.Ţª»< ÌÏĞŶ΂ɔз�ϊǢ�¬℃Ȣʰ永包ʏ1͜宏Ż主Ŷƒˣ��

公Ċ�¨忙Ŷϒ旨)Įŕ布ȌʭʔR¸͜白次尾Ǫ但ƿɖġѢȳįħ�ƚ用�ƹÂҊ

QҎŶǉ】ȵ"1�� 

�x	'̂ 

Ѣȳ< ÌÏĞħ�ƚ用ŶǇ҈ǉ】ĥЊѢȳŶJơ任Rŭ%Ǒr=ǁ�西ͬđ

土
��ȫ平ȭѝ
D�ȎÁ�Ǭ尾
˿Ҋƚ�į/�西ͬđ土JơŶǉ】ʰ因呈%�

ÉȎÁŕǬ尾ϊȲŶǉ】�米r_ɂѬ仍�ħ�ż干ҞÏǁŶǉ】布Ȍ�ȖЊ�QŶ

ǉ】�Ŷ任ķɬ布Ȍ�͝�Μǉ】Jơ不.忙ŉ�©Â�ǉ】ɼ�ȫ平ȭѝ
Üǁ\

ǖŶ=ūJơ� 

͝Ҋƚǉ】ʷɧħ�付͕=ūŕȦɈ=͜˿Rŭ=ū布Ȍ�˷ Éƒż1Üŭ低：

�¤�ȭѝ1ħ�ÏǁĮÀ¤ϴ－Ŷɍ工�[¬=ūȋȷ�ÀŖƐǠ�Ƨżњ巴Âɜ



doi:10.6844/NCKU202002094

 

 20 

Ѷ�ÛʭʔƧŶϒǩ弗含_�ʷʰ永Ŷ包ʏ世Ï͜宏�įÜŭ�ÀǮ�ŶŻ主�ĭż

Ɏŭ¥Àгȵ�¬ÂҖѶ�úºƥ͜ċŶǉ】ȵ"� 

©Â��ǉ】ˣh< ÌÏĞ�ɡ�ħ�ƚ用
Ŷͅ＋�先ǁȭѝŶ次尾Ǫ但ƿ

ɖl：�­Ǭħ�ƚ用ŶÏǁ大¨�ÉƉљқš�ǬȠňŶҊƚ�©ÂѢȳ< ÌÏ

ĞŶħ�ƚ用з_�=͜
ķc�=Ҋ
�_EƸ次尾Ǫ但ħ�上父Ə�¥ΜҊƚħ

�上父1jфҫ¨Ŗʗ��ǁ�Ѣȳɡ�ħ�ƚ用��ǉ】ͽ͟ħ�ƉǙȦɈ=͜ý

小Üǁ=ū)Į�įқšȦɈ=͜Ŷ)Į1��Û¬皮亦ȏȠâǠĴȦɈ9ȯ.ɬǁ

Ǚ�似á̂Ũʗ��ʷʰ永�含_͜宏ŶǙϒ�才ͳ布ȌƧʭʔ�͝ȦɈ=͜1̂Ũ

rѭ˨ǁ�ȎÁϒ
D�=ßГ三
˿Į尾Ŷϒǩ仍Ò�ħ=ū̂ŨĮÀ弗ǁţϞŶ

包ʏ�才ͳÂ�ÜŭŶ）ү��Qͽ͟àťƒǛǉ】老�RŭŖʗ�ŶƐǠ� 

��ѢȳŶқ－ŕү̜ 

¬次尾Ŷȕƻ�ѢȳǬ尾Íǒ,ΜÀǠŶƚ用�Ɋ��ǛŶ布ȌJơDRŭ�他

ǁǉ】żŖÈϑ1y�ѢȳȏŖəÈŶқ－ŕү̜�Ǉ͎ǟǖ�įċňšǉ】ż引ǽ

ҖѶȏŖ҈ŬŶǢ¦�ŕƹͷ�҄âǬ尾�ĝŖҜɨŶ­Ǭқ－/ȷɣ¬次尾1/ǽ

上ˊ%үʚŶȠ名��ʷ�ƹ�Ƿ�己Ųŕ布ȼ¬�ňȏ主:�ȿѝÍğѝŶʡɖÏ

ǁ�į¤ȏғ：�ȏ主Ψơ_DŻ主Ψơ˿ĭǬǢ¦Ŷү@�©Â¬Ѣȳ< ÌÏĞ

1ħ�ƚ用ȏ�̃%­ϒǉ】żŖɼķŶқ－ŕү̜不.hʶ�ż1y�Ėƀ 4 	� 
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ƀ 4 Ǉ҈QҎ1Ѣȳқ－ŕү̜次ʔƀ 

ȏŻ主үϒ Ǉ҈QҎ 水屹 �ǉ】rЌÜ1үϒ 

ȏ主

Ǣ¦ 

ȎÁŕŻ̠

ĞÒϒŶȏ

øү@ 

Froehlich et al. (2008) �
Lathia et al. (2012) �Liu 
& Lin (2019) D Vogel et 
al. (2011) ˿ 

QҎ­ǁȫ平ȭѝŶǉ

】Jơ�ħ�ÂүϒÜ

ǁѢȳħ�ƚ用Ŷĥ

Њ� 

ȫǪ�Ѣ但Ŷȏ主�

r土次ǁȎÁŶȏø

ү@ 

ȫ�ÌÏĞ

ŕѭǨŶȏ

主／ơ 

Bordagaray et al. (2016) 
D Zhang et al. (2018) ˿ 

QҎ­ǁħ�żǬ尾Ŷ

ǉ】Jơ�r�_ɺ尺

į低：Ŷħ�Ïǁ� 

ȫ�ȏ／��ïʹơ 

Ż主

Ǣ¦ 

ȫ平ȭѝŶ

«ʔ=ß 
切^ŖÀQҎ 

­š布ȌɴɕƧ�Īǉ

ã¥Ǭħ�ƚ用ŶŻ主

=ß�他tyÈ̜įŻ

主Гȷ� 

ȫǪ�Ѣ但Ŷȭѝ�

才ͳ̂¨ȭѝȃϔr

ŹǪ但«ѝ 

ȿğȭѝŕ

ѭǨȭѝ1

主Ŷ̘ѱ 

Liu and Lin (2019) �
Bordagaray et al. (2016) 
D Zhang et al. (2018) ˿ 

͝үϒrȷEƸȎÁ�

Ŷ�¬=ū�Àȳ�È

̜Ŷυǩ�Û=ūR¸

ŋÀȻ屹Ż主� 

ʡɖ̘ѱ��ïʹơ 

įb 
ȭѝ1主Ŷ

3ɖ҈Ə 

Austwick, O’Brien, 
Strano, & Viana, 2013; 
Borgnat et al., 2011; 
Munoz-Mendez, Klemmer, 
Han, & Jarvis, 2018; Wei, 
Xu, & Ma, 2019 

њ�Ÿɵħ�Ż主Ǣ¦

Ŷү̜�Û才ͳȭѝ1

主Ŷ干̂҈Ə�r主ɵ

EƸħ�上父ŶŻ主布

ȼ� 

巴�任�ǉ】�Ŷ.

¤	 

	
	

��	ȏ主Ǣ¦ 

¬ȏ主Ǣ¦��Ѣȳ< ÌÏĞ1ħ�ƚ用Ŷǉ】ŖəɼŶү̜%Ǒ�l：�Ȏ

Áϒ̜�Ż̠ĞÒϒ˿Ŷȏøү@_Dȫ�ÌÏĞŕѭǨŶȏ主／ơ˿ĭΜ�Û.Ǡ

šÂ	�ħ�ȎÁϒ̜�Ż̠ĞÒϒ˿Ŷȏøү@Üǁү̜Ŷǉ】 (Froehlich et al., 

2008; Lathia et al., 2012; Liu & Lin, 2019; Vogel et al., 2011) rѢȳhľňȏ主Jơ��

·��̚��S˿	��ȎÁ引�1ȏ主=ßǇÚŶħ�ƚ用��šȝDȎÁŶϒ̜

Ǘ亦�͝Ҋƚǉ】­_ȫ平ȭѝÜǁǉ】Jơ� 

ħ�ȫ�ÌÏĞŕѭǨŶȏ主／ơÜǁү̜Ŷǉ】 (Bordagaray et al., 2016; 

Zhang et al., 2018) rɴȻĉǬħ�żȫǪÌÏĞŕĭ干Ҟȫ�Ïǁ1主Ŷȏ主／ơ
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¬次尾土Ǘ=ß�ŶňÒ�世Éɺ尺į低：Ŷħ�Ïǁ�¯ĞŮ.ĕ_Ǒ�æѢ但�

ŕƹ¬¤ȭѢ但ġ�æȫǪ_ǟ工ȫǪȏ主1ǌ考Ī˨ķąÞ刊Ŷȫ平̔��ÂҊƚ

ǉ】Ɠɡ��ƹ_ħ�żǬ尾ǁįǉ】Ŷ布ȌJơ�ȭѝJơŶǉ】Ɠ可Hħ�ÂҊ

үϒ� 

_�ĭΜÀ҈ȏ主Ǣ¦Ŷү̜¥ÌҜɨ�.¤ϊÁŶ布ȼ�¬Ѣȳ< ÌÏĞ1

ħ�ƚ用ȏǅÀȳ�È̜Ŷυǩ�˷ ÉȭѝJơŶǇ҈QҎŐŐŒ凡ȫ�ÌÏĞ1ȏ

主／ơ˿ү̜�ƹʶҊQҎrȷŶǉ】ȵ"1�� 

��	Ż主Ǣ¦ 

¬Ż主Ǣ¦��< ÌÏĞħ�ÏǁŖȷ̉ķŶү̜Ɠl：�ȭѝŶ«ʔ=ß�

ȿğȭѝŕѭǨȭѝ1主Ŷ̘ѱ˿�¬�ǉ】ŖªҥŶQҎ/�ȭѝŶ«ʔ=ß切^

ǁŖÀǇ҈QҎŖħ��ʷɧɎŭǁ¬Ѣȳ< ÌÏĞ1ħ�ƚ用Ƨ�μ_¥ȭѝ̚

҇ŶɘÒʉ�世Ï希΃�=ū�ȗʔǼŢ各Ҥ< ÌÏĞħ�Ŷ©ȯ�t�RǢ�ȿ

ğȭѝŕѭǨȭѝ1主Ŷ̘ѱƹ弗Hʯ҈ŬŶү̜�¬=ūǬ尾ŕȎÁJơŶǉ】/�

ѭǨȭѝ1主Ŷ̘ѱr�Ī=ҊǬ尾ħ�żŶ干Ҟħ�Ïǁ (Bordagaray et al., 2016; 

Zhang et al., 2018) �˷É�ǉ】©布Ȍƚ用ŶǠĴ含_ȋ�͝=ūR¸�É¬任�Q

¤ϓ=ūJơŶǉ】/�Liu任 Lin (2019) њÀȠâȳ�ȿğȭѝ1主Ŷʡɖ̘ѱÜ

ǁ付͕=ū1əÈү̜�Ûįǉ】̂Ũұ�=͕ȋŨŋÀ）世1ʭ�ȿğ1主Ŷ̘ѱ

ʾ=EƸ�ħ�ż¬Ż主�Ŷǚͧ��҈^ĳħ�żŶȎÁ�Ŷ�¬=ū�Àȳ�È

̜Ŷυǩ�Ûį=ū�ʭʔŶOƽƓÀƯҞ仿世ŶŻ主� 

Éȫ平ȭѝŶ«ʔ=ß¬Ǉ҈ǉ】/Ŗā皮ŶėÎ­ƹ¬布ȌɴɕŶƧ台ʭʔ

/�_ǉã¥Ǭħ�ƚ用ŶŻ主=ß�ŕƹɴȻ¥ȭѝ҇̚ŶГȷňÒ΄ħ�ƚ用Ŷ

各Ҥ��šѢȳ< ÌÏĞħ�ƚ用Ŷǉ】̮¦老Ћȷɣʻºϓ�үʚˊ%Ŷү̜Ü

ǁ=Ҋħ�ƚ用ŶĥЊ��ǛQҎұ��ÌÏĞħ�Ïǁ¬ȏ主�Ŷ=ß΄š҄âħ
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�ƚ用ƹǬV弗ĮÀưϔ－Ŷқ－�ʁ EƸ�Ǭ尾ƿɖ¬ȏ主Ŷ¦ơ�ĮÀţұŶʰ

Ʀŕ̚˰�ÉįŻ主=ßƓ巴ŭұ上ʶϓŶȠ－��他ǖtyɦįŻ主Гȷ�ɚ去�

Ó³�旨Ȓ˿	ȳ�È̜� 

t�RǢ�Àʾ=ǉ】 (Austwick, O’Brien, Strano, & Viana, 2013; Borgnat et al., 

2011; Munoz-Mendez, Klemmer, Han, & Jarvis, 2018; Wei, Xu, & Ma, 2019) ͂ɦ次尾đ

土/¥ȭѝ1主Ŷ3ɖ҈Ə̎Ü�Φͩ̂白�_ź͕ɑ尺 (community detection) Ŷ

ý小҄â次尾Φͩ/¥Ì3ɖЮц�҈шΥɤŶȭѝ付¨�Éұ�hĪŶ̂Ũʷɧ¬

Ż主/、上仲付上父�[ë¨͎«Ŷ«列Ȯʔ�įǉ】њ�Ÿɵħ�Ż主Ǣ¦Ŷү �̜

Û才ͳȭѝ1主Ŷ干̂҈Ə�r主ɵEƸħ�上父ŶŻ主布ȼ� 

��	'̂ 

Σ¨�ǉ】Ŷ布Ȍƚ用任�ǛQҎªҥ�< ÌÏĞħ�Ŗʗ�1ȏ主�Ż主˿

Ǣ¦布ȼ¥Àį低：Ŷ包͔任ǟǖ－�ǒȷ¬Ѣȳħ�ƚ用Ŷͳ˼/ϋǁ¢�=ū�

̰�ȷѫ˘�ǉ】΄< ÌÏĞħ�ÏǁŶ希΃ėơ�ªҥǇ҈QҎŶ=ūƻ白�į

­_ħ�̜Ŷȏøү@ÜǁѢȳħ�ƚ用Ŷ\ǖəÈү �̜ġ[才ͳȭѝŶ«ʔȃϔ

希΃¥ħ�ƚ用ŶŻ主=ß�Âƻ白+Ǉ͎ó互�ɲȫ�ÌÏĞ1ȏ主／ơ�ȿğѝ

1主Ŷ̘ѱ˿ȏŻүϒ6À¢�=ūŶŻ主� 

ȖЊ�ǉ】ķɬŶ布Ȍƚ用�̂ ¨ȭѝȃϔ布ȼj_Ǘ亦�rɬ¥Ǫ但ȎÁ1�ȫ

�ȏ／
��ʡɖ̘ѱ
_D��ïʹơ
˿үϒ�ʶģүϒϔȺ�Ǭ尾ŶÏǁȠ名�

rȷ低：̋ȎÁ�ŶŶ布ȼ�ĩ¯�ʷ̯ȎÁrȷÀ弗ɋŶ�ïʹơ�打曲ȎÁƓr

ȷÀ弗／Ŷʡɖ̘ѱ�˷É�ǒƭ司ƒǛªҥ1=ūƻ白Ü去�ʶģȺ考Ǭ尾ÏǁŶ

үϒɦ耳̋土次ÍȭѝJơ布ȌŶͳ˼ÉÀŖ{Ȥ�©Â��ǉ】色才ͳȫ�ȏ／�

ʡɖ̘ѱ_D�ïʹơ˿үϒͷ�=ҊȎÁŶǪ但Ïǁ�Üǁ布ȌͷʭʔŶĈҶ1��

才ͳʶ仔ͽ͟�̂¨ƒǛǇ҈QҎŶ=ūƻ白�rąjó次ŶÈ̜< ÌÏĞħ�Ŗ
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ʗ�1ȏ主DŻ主Ǣ¦Ŷүϒ� 

��QҎ水ū�ͳŐǉ】ȵ" 

Σ次_�Ѣȳ< ÌÏĞħ�ƚ用ǁ�Ŷ
1Ǉ҈QҎ�Ѩ��ѢȳŶJơ任R

ŭ
D�ѢȳŶқ－ŕү̜
ĭǢ¦=â世ÏQҎ=ū��QȗʔhÂҊQҎrȷŶ

ǉ】ȵ"¯�� 

��	ǉ】RŭŶƐǠ 

付͕=ū1Üŭ低：�¤�ȭѝ1ħ�ÏǁĮÀ¤ϴ－Ŷɍ工�[¬=ūȋȷ�

ÀŖƐǠ�ÉȦɈ=͜њ巴ÂɜѶ�ÛʭʔƧŶǙǩ̂Ũ弗含_�ʷʰ永Ŷ包ʏ世Ï

͜宏�įÜŭ�ÀǮ�ŶŻ主�¬Âȶ日��ƉǙȦɈ=͜ý小Ɖқ付͕=ū�[=

ѱȦɈ19ȯǅ.'šͶ��Q先ǁ͝RŭrȷĮÀķcͳŐRŭŶϘ�� 

��	ћHħ�Ŷүϒ 

< ÌÏĞħ�Ŗʗ�1ȏ主�Ż主˿Ǣ¦布ȼ¥Àį低：Ŷ包͔任ǟǖ－�Û

ħ�żȫ�Ŷȏ主／ơ�ȿğѝ1主Ŷ̘ѱ˿rȷ低：ȎÁ�Ŷ1ȏŻүϒ弗HʯǇ

҈ǉ】ŖÈ �̜ÉÀ¢�=ūƻ白ŶŻ主��Q先ǁÂҊүϒȺ考�ȎÁŶǬâÏǁ�

¬=ūƾ˼�з�Ï_͝үϒ=ҊȎÁŶǪ但ÏǁҊƚ�¡次¨ÍȭѝJơŶ布Ȍ_

ĨƧҞ=ūħ�� 

�史ÍÂ+ó次ªҥѢȳ< ÌÏĞħ�ƚ用ŶǇ҈QҎ�ȗʔįǉ】ȵ"ġˣ

hǇзŶ=ū支凡�į/��ǉ】ǁ央」ͳŐ=ūRŭ1ǠĴÉL�ŶƉǙȦɈ=͜

�қǇ҈ǉ】/弗ǁĒ�Ŷý小�©Â��史ɦ仲˵šÂRŭ�ªҥįǐˬŹ҄任ý

小ʧ史� 
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ʢ�史�ŷȼ外=ѱ任ƉǙȦɈ=͜ 

�ǉ】ǁ�ªз�Ѣȳ< ÌÏĞǪ但ƿɖŶɡ�ħ�ƚ用
1ǉ】�Ŷ�ͽ͟

ɦǴɜѶ台�ŷȼ外=ѱŶɜѶƻ白�ġ[老Ћ_ƉǙȦɈ=͜Ŷý小Ċ͜��史�

̞ńɦ8士ŷȼ外=ѱŶǐˬŹ҄�ϒ旨ňʔDɧĖŶ皮亦ŭ�ġ[Ȼ屹�ǉ】_Õ

ΜƨÈȶ日ɦ< ÌÏĞħ�ƚ用ŶҖѶѭ@ǁŷȼ外=ѱ1ɜѶƻ白�ÉƧɭ­Ǭ

ŷȼ外=ѱŶ皮亦ŭ/��ǉ】К老hrȷ忙¨š�ǉ】ҖѶŶƉǙȦɈ=͜�͞ʧ

8士į皮亦R¸任Ǉ҈з��ˊƧ¡世�ĈȻ屹͝Rŭ忙�š�ǉ】ҖѶŶȠѝǁÕ�

Â史8士Ŷŷȼ外=ѱDƉǙȦɈ=͜ŶǐˬŹ҄ǒ巴Ƞâϔţhʭ�Ə次ʔÌ Lee 

and Seung (1999)�Stone (2004)D Choi, Cichocki, Park, and Lee (2005)1̋Ü� 

��ŷȼ外=ѱ 

¬宇屹ŷȼ外=ѱŶɜѶ包҄1ƒ��他�ʔ͜įρɠˊɧʯȇĪ佐ĩŶ͒İȔ

ĩ�否öɃ͂ȋз (cocktail party effect)�ʶǬȋз包ư��¬ͿѲˏЁŶ串΁/�¯

ǀ΄�比ͮŕ~元�6˷ȷɣХâhÌ*北灰年Ŷ伴ǣ�ġ[ͳѣɹįb�Ѳǣ
�

ʶǬȋзұ���ҊŶ%四ȷɣ=ūĪÌѳÊŖɵ¼ĳŶʎ¨伴ǣ�ɦį͜ūºϒǬ

ɵƂǴńȼ外Ŷ伴ǣ�Š%完żŖ北灰年Ŷ伴ǣ�ŕżȄ@įb弗.北灰年Ŷ伴ǣ�æ

Ѳǣ	�¬ȼ外ʭʔŕГ早旨ʫ˿ρɠ�Àʲ­ǉ】żǑ�šҴ未四Į互�Ǜȷ��

ɭʎ¨ȼ外/=ѱhȤ�À包͔ŶǬâȼ外�_世Ï¥¸¥ϓŶǇ҈з��ĩ¯�ɪ

@ǣ回βÜȏŶ考ǣƘϴ�=ѱ宇͢－史�.¤юżŶ伴ǣ˿�ʶģɜѶ包҄任Ǉ҈

ý小Ŷ付¨�üǫ土Νǁ�ŷȼ外=ѱ (blind signal separation)
� 

ŷȼ外=ѱɍňʎ¨ȼ外ƹ�Ǵńȼ外_ƺΜȠňŶR¸ʎ¨Éº�¯΀ 4 Ŗ

��ŷȼ外Ŷ�ŷ
包Ĺ̋üǫȷɣŸɵ希΃ĳŶ上父充Àʎ¨ȼ外�Ǵńȼ外Ŷϓ

列Dįʎ¨R¸不ƹ�ŹŶ�ʶǬȠ－ħŷȼ外=ѱүɬ可ĮƲЈ－�˷Éüǫr_

才ͳƺģ¨ʔŶɍ工�ɦÂɜѶүɬ仍ȱ[r͜� 



doi:10.6844/NCKU202002094

 

 26 

ǧ��ŷȼ外=ѱ�ŕżąϋŰ«共ƹ次Ǭȼ外ʭʔŶǉ】ρɠ�ʷɧɦ伴ǣȼ

外ƀǛǁȈ分 (amplitude) Ŷȏøү@�Éįȼ外1ʎ¨R¸Ɠɍňǁ好－ʎ¨��

æʎ¨ȼ外ƹ�Ǵńȼ外_ȠňҩǟҫjÉºŶ�ʁ ģɍ工ħŷȼ外=ѱŶɜѶ̂白

ɬ_��¢ϒ旨ú¸Ī化Ǜ� 

! = #$	

į/�!ǁ%×'ŶȦɈ�cƀʎ¨ȼ外�$ǁ(×'ŶȦɈ�cƀǴńȼ外�#Ɠǁ

%×(ŶȦɈ�cƀȼ外ʎ¨ŶR¸�%ǁʎ¨ȼ外Ŷϒ̜�(ǁǴńȼ外Ŷϒ̜�'ǁ

ĉǬȼ外Ŷȏø布ȼ̜�ʷɧr_ʔ͜ǁȼ外l：�'Ǭȏ主ѝŶȈ分ǩ� 

才ͳ�Ǜɍ工任ϒ旨ƀͰŶ引ǽ�ǉ】ż΄šŷȼ外=ѱŶɜѶ包҄Ƣ�ȿţϞ

Ŷʔ屹ȕƻ�ѨÂ�üǫr_ǟ占�ąĮ尾ŶR¸化Ǜŷȼ外=ѱɜѶ�ɍ工À(Ǭ

伴͈¥Ì引hǴńȼ外�ġ[_好－R¸ҫjº%Ǭʎ¨ȼ外�üǫ¯Õɭʎ¨ȼ外

!/=ѱhǴńȼ外$Dįʎ¨R¸#� 

ƒǛ΄Ǵńȼ外Ŷɍ工Dň͔但.」_ɺ皮hţϞŶ͜ŭ�É才ͳą­ɭȼ外ʔ

屹ɡ別引ǽhŶɍ工內ň�­Μrȷ͜ŭŶʗ��ĩ¯�\º�=ū (Principal 

component analysis) ɍ工Ǵńȼ外őÂ1主.Ǉ҈�©ÉɂĊȷħǴńȼ外őÂ��

Ŷ=͜R¸�З�º�=ū (Independent component analysis) 先ǁǴńȼ外őÂ1主

�他土ǗЗ��É_公Ċˊ'@�3布ȼǁ�ϔ世ÏĊ͜�ƉǙȦɈ=͜ (Non-

negative matrix factorization) Ŷɍ工Ǉ΄同Ѹ�先ǁǴńȼ外Dʎ¨R¸1ȦɈ9ȯ

不.ɬǁǙǩ�_ÂǠĴɂĊȷ大¨hˊɵƂФ�ʎ¨ȼ外ŶĭȦɈǨИ1̂白�Σ

希É屹�ȖЊǉ】ż΄šǴńȼ外ŕįʎ¨R¸зĮ互Ŷ－ϴÀ.¤Ŷ˰ƥ�ærǕ

�h.¤Ŷŷȼ外=ѱ1͜ŭ�Éʶģ皮亦ŭŶ老Ћ�Ɠ�米ǉ】ż΄šįз�Âý

小Ŷɱ΁À̋才生Ŷʔ͜�老Ћˊʣ¨įɜѶ包҄Ŷɍ工ĽѶ� 

¬ϋŰŶǉ】ρɠ/�ġƉuÀ伴ǣȼ外r_ʯƀǛǁƒǛ1ϒ旨̂白�uǖƺ

ǬŲʔ̜耳ȏ主ŕŻ主ÀŖү@�ærʯΝÜϋ͔Ŷ�ȼ外
�Éʶģȼ外ǒǁǉ】
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ż呂Ζrȷƹƺģɡ�ȼ外才ͳ好－R¸ʎ¨ҫjÉºŶ̂白�ær_ŷȼ外=ѱŶ

ʔ屹ȕƻ化Ǜ1�ġ[ħ�Ǉ҈Ŷý小世ÏĊ͜�ĩ¯��何1各ͻrʯ̎ǁ¥Ǭͻ

ȯ (Pixel) 1ţ́ơƭ司ȠňŻ主̦øɽ¢Ŷȼ外�ĉɩ何ʾ各ͻæǁȼ外ʎ¨Ŷ̂

Ũ�才ͳƉǙȦɈ=͜Ɠr=ūh¥Ǭ何ʾ各ͻ ÀŶɡ�ȼ外�ġ[引上įǽ上�

何ʾ¥ǬʾÒŶȠ名 (Lee & Seung, 1999)��¯ОƃȽ˿� (2015) ɦ«�WÒ1ȏ

ø布ȼʔ͜ǁ­Μ©ȯŶʎ¨̂Ũ�才ͳЗ�º�=ūrɦį=ѱhǒ,ǬЗ�ȼ外�

μ_͎«Ŷǡƈ布ȼ任śWǌ考ɭȍǉãįǬâȼ外Ŷ各Ҥ©ȯ�_�Ȕĩұ��ŷ

ȼ外=ѱɭįǴ�ŶҖѶɺϋǁϒ旨ú¸Ƨ�ħįʔ屹ȕƻrlǼ­9ρɠŶǉ】ɜ

Ѷ�©ÉÀ̋可ɋŶз�－� 

�ǉ】1�Ŷ1�ƏǁѢȳ< ÌÏĞǪ但ƿɖŶɡ�ħ�ƚ用�ġ[先ǁÂ�

ǉ】ɜѶr_ŷȼ外=ѱŶʔ屹ȕƻ化Ǜ1�Ǭ尾Ŷħ�Ïǁ͂©­Μ©ȯú出hȠ

ňŶÏǁ因 �̧�ĝ－ϴǇƂŕżĸĳ¤ϓ©ȯ各ҤŶǬ尾Ŗ ¤ƀ上hŶǬ尾Ïǁ

æ大º�͕尾ŶÏǁ��ǉ】ɍ工< ÌÏĞŶħ�上父ғ：Â�̂白�¯΀ 4 �

Ǭ尾ȎÁrúº͕尾ȫǪħ�1Ïǁ因 �̧­Μ͕尾ŶÏǁ因¸Ɠ大¨h次尾Ŷħ�

上父��ǉ】ķɬ¥Ǭ< ÌÏĞȫ平ȭѝȎÁϒ̜1ȏøү@�ɦį̎ǁʎ¨ȼ外�

ġ[ɍ工įǁǒ,ÀǠϒ̜Ŷɡ�ȼ外才ͳȠňҩǟ_好－R¸大¨Éº�Âɡ�ȼ

外æǁ�ǉ】ʊĊɬ1�ɡ�ħ�ƚ用
�Éį大¨º¥ȭѝ次尾ħ�上父Ŷ�ҩǟ


æǁ¥Ǭɡ�ħ�ƚ用ȾҎš¥Ǭȫ平ȭѝŶȎÁϒ̜�才ͳÂ�ҊV��ǉ】ɦǴ

��Ѣȳ< ÌÏĞɡ�ħ�ƚ用
1ɜѶѭ@ǁŷȼ外=ѱŶ̂白�ġ[r_įǇ

҈ý小Ċ͜1� 

ȖЊƒǛ1QҎªҥ�.¤ɜѶ¬ħ�ŷȼ外=ѱŶRŭȏ�зɆ΄ÌĝɜѶ包

҄Àe=Ŷʔ͜�ġ[ЊÂɺ屹hįǴńȼ外ŕʎ¨R¸з͝Į互Ŷϒ旨－ϴ�ɭÉ

老Ћ¨忙Ŷɍ工DǇ΄зŶ皮亦R �̧�ǉ】ǈǟƉǙȦɈ=͜ǠĴį=͜ȦɈ19

ȯǅ.ǁǙŶȠ－�先ǁÂRŭǇ弗šįbŶȦɈ=͜Ŷý小�¯\º�=ū�З�
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º�=ū˿	�΄š̂Ũ包ʏŶ市Ҙȷ�ąɪ�©ÉÀåšʔ͜< ÌÏĞħ�Ŷ低

：ǖȯ�©Â�_�ɦªҥƉǙȦɈ=͜Ŷ\ǖňʔ�ġ[ɴȻ͝Rŭͬ�¬�ǉ】

�Ŷ1忙ŉ－� 

	

	

΀ 4 ŷȼ外=ѱŶɜѶȕƻ任�ǉ】ɜѶ包҄1΄з�包 

	

��ƉǙȦɈ=͜ 

ƉǙȦɈ=͜1Ǵńͅ＋Ə� Paatero任 Tapper (1994) Ŗˣh�įǉ】先ǁͳŐ

Ŷ©ȯ=ū (Factor analysis) ġ.ȷɣóǎŶ色¨串΁ρɠǉ】Ŷ布Ȍ�[įRŭʗ

�hŶ©ȯl：Ǚǩ�Éʶ¬ʲ­ň͔ɠ8šͶÍƺ�ǩŶŲʔ̜�含_͜Ҙį包͔�

ͯˣh��ȦɈ=͜ (Positive matrix factorization)
_Ǯ�ÂҊɜѶ�Lee 任 Seung 

(1999) _Âɡ別世�Ĉ引ǽhƉǙȦɈ=͜Ŷ皮亦ŭ�¬Ҵ未四旨ʫ何ʾ各ͻŶʾ

=Ƞ名_D=ūQ�Ŷε包Ƞ名不Àĕ®Ŷºȋ��š͝Rŭ¬įз�̂Ũ�ǽ上�

�¦ҫj任戶也－�ȦɈ9ȯ­ǁͶ�充Àʾ=9ȯÀϒǩ	˿Ƞϴ�įǉ】先ǁǇ

弗šįb皮亦ŭ�¯\º�=ūŕ¦̜̜@ (Vector quantization)�旨ʫĳ友ßš次尾

ŶȠ名�ƉǙȦɈ=͜ȷɣǽ上h白º次尾΀ͻŶ�ʾ=Ƞ名  (Parts-based 

representation)
� 
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¬į皮亦ŭ/�ȼ外Ŷʎ¨R¸ʯƀǛǁ 

) = *+ + -	

į/�)ǁcƀʎ¨ȼ外ŶǴńȦɈ�*ǁɡŎȦɈ (Basis matrix)�cƀ¥Ǭɡ

Ŏȼ外ŶȠ名�+ǁҩǟȦɈ (Coefficient matrix)�ŕΝҩǟȦɈ�cƀ¥ǬɡŎȼ外

ȾҎš¥Ǭʎ¨ȼ外ŶƏϒǩ�-Ɠǁ全ǿ仔�Ǽȳį皮亦ͳ˼/Ŷ全ǿǩ�皮亦ŭ

ʰϡƒ�ż¬ͳ˼/不.ɬ'šͶ�ɭÉΓ」įƉǙϒŶπĊ� 

»Ɋɹ全ǿ仔�įɡŎȦɈ任ҩǟȦɈ1ǨИƹǁǟƢȼ外�įзǁʎ¨ȦɈŶ

ƂÚǩ�ƀǛǁ 

. = *+ ≈ )	

ƉǙȦɈ=͜ʷɧ_ϗ切Ġ向̘ѱ (Euclidean distance)百̜ǟƢȼ外任Ǵńȼ

外1主Ŷǿ̘�ġ[_Âıϒ1ˊ'@Üǁ皮亦ŭŶ�ϔıϒ�æ 

min ) − .
4	

ƉǙȦɈ=͜1皮亦ĈҶ判Ǜ¯��̆2*D+1ſńǩ�Ǘ亦įǟƢȼ外.�

_ʇơ�ǡŭ (Gradient descent algorithm) =âą占ȦɈ*D+�Ϟ先į�ϔıϒ

) − .
4ƹ，¼йšrɵĸϡ介:�ǒ，�ƯҞą占ȦɈ*D+�ǒƹ�Ɠ̂Ć˼ø�

пɬɡŎȦɈ*任ҩǟȦɈ+� 

͝RŭɊ�з�š何ʾ各ͻDQ�ε包1Ƞ名҄ây��Àǉ】�š< ͬФŶ

ҖѶ��Poussevin�Tonnelier�Baskiotis�Guigue任 Gallinari (2015) Ŷǉ】ħ��Ɖ

ǙȦɈ=͜ý小=ūŭɟK收«ҢΦͩŶ西ͬǌ考�_=Ҋ.¤ħ�ʃ͕任«ҢȭŶ

ͬФƚ用�ä��ɡšГ早旨ʫŶ因ƚ�͝ǉ】ɦȎƟ半Ǩ«ҢŶħ�上父ƀ�ǁ�

͕҆İǴ& (Dictionary atoms) Ŷƿɖ�ġ_Âɡ別世�Ĉ=Ҋ¥Ǭȭѝ�¡ɭ/л

ƼÀ巴ʚɧŶͬФƿɖ上父��ÂrŹ�ƉǙȦɈ=͜ŶRŭз�－可ɋ�ġ[Àз

�šɴȻ< ͬФD< ÌÏĞƿɖŶϘ�� 
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¯¤\º�=ū�З�º�=ū˿Rŭ�ƉǙȦɈ=͜¤ϓѨ�į皮亦ŭ�ňŶ

ȠșǠĴ�ɦǴȦɈ=͜ǁĭǬÞȬȦɈŶǨИ大¨�Û͝RŭƗ_įƉǙϒŶǠĴ

ʉ�ħ1ą¨忙šʾ=ǉ】ҖѶ1/�¯ƒǛ1ªҥ�.屹ƹ\º�=ūŕƹЗ�º

�=ū1ǠĴʉ����－ŕ土ǗЗ�	不�ǠĴʗ�ȦɈ19ȯŶ�Ǚ外�Â－ϴ

¬ϒ旨包͔�ġ巴.ò�˷ įϒǩ̂Ũ¬ƺģз�元ˬ/Ɨ含_ɦįś父Ŷϒ旨包ʏ

ѭүǁ͝з�ρɠ/ŶĮ尾包͔�Ǉ弗1��ƉǙȦɈ=͜¬皮亦ͳ˼/ŖĸĳŶǠ

Ĵʉ�充ÀȦɈ9ȯ.ɬ'šͶ�ʉ�Ǉ΄同Ѹ�Ɨ!Ҵį̂Ũ1ϒǩɬ_¬.¤з

�ρɠ/͜ҘhţϞŶŲʔŕź͂包͔�©ǁƉǙȦɈ=͜ǠĴȦɈ9ȯ.ɬǁǙǩ�

Ŗ_͝Rŭʗ�hĪŶȦɈǨИ̂白r_ʯʔ͜ǁ­ΜɡŎȼ外才ͳ.¤ҩǟ�ҫj


hǴȦɈ/Ŷʎ¨ȼ外� 

��QҎ水ū�ƉǙȦɈ=͜Ŷ忙�－ 

ŏҞƒǢŶ屹Ǜ�< ÌÏĞȭѝħ�Ïǁ¬�ǉ】ʯƀǛǁįǪ但̜Ŷȏø=

ß�ú¸�¯¤�ȼ外
�įĉ�ȏĲŶϒǩ不ĮÀţϞŶ�ʷʰ永包ʏ�æ�ȎÁ

ϒ
�©Âˊ'ǩǁͶ��ǉ】¬老Ћǉ】RŭȏȠâÈ̜�æħ才ͳƺģ˼øɦǴ

�Ŷʎ¨ȼ外=͜ǁɡŎȼ外Ŷҫjų用�!.зȧѹɡŎȼ外1ϒ旨ú¸�ĝҜɨ

Ŷ�ʷʰ永包͔�©Âʗ�19ȯϒǩ.ɬǁǙ�ÉƉǙȦɈ=͜ǠĴ9ȯǁƉǙŶ

ʉ�ħįȼ外ҫjŶͳ˼uȷ_�ʩИ
ŶR¸白º�É.ɬh上�ŜϽ
Ŷ上父�

ʶΜȱΡj－Ŷȼ外ʎ¨白ºʣ¨�Ҋ΄š次尾上父Ŷʔ͜ĪÌš΄õʾȼȆ1次

¨Ŷ先Ź因¸�ġ[!Ʃ®ʣ¨�ǉ】�Ѣȳ< ÌÏĞǪ但ƿɖŶɡ�ħ�ƚ用


1�Ŷ�¬Âɱú��ƉǙȦɈ=͜ƹ͜ċ�ǉ】�Ŷ1rÏRŭ� 
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ʢ�史�< ÌÏĞħ�Ŷ各Ҥ©ȯ 

�ǉ】ǁ�ªз�ɴȻȫ平ȭѝŶɘÒ©ȯ΄< ÌÏĞǪ但ƿɖ1ɡ�ħ�ƚ

用Ŷ各Ҥ
1ǉ】�Ŷ�¼付�ȭѝ҇̚串΁/rȷ各Ҥħ�ƚ用Ŷүϒ�ġ_土Ǘ

因ƚлҲĭż1主ŶǇ҈－��史ǧ�L�Ǉ҈Ŷƿɖʔ屹�_ʔ͜ħ�ż¬ȫǪD

Ѣ但ÌÏĞ_Ͱºįƿɖ�ŶȏŖĸĳŶǠĴ�ÉƧȗʔ< ÌÏĞ1Ǉ҈ǉ】/太

͒ʯɴȻͳŶ各Ҥ©ȯ�希΃įǟǖŶү©_ÜǁƧҞǉ】үϒ老Ћ1əÈ� 

��ÌÏĞƿɖ1πĊDǠĴ 

¬%­ϒŶɱŮ�ͬФÏǁƹǬ尾ǁ�ɭĢƺǬȠňƿɖÉǕ�hĪŶπĊ�©

Â�¬宇屹�ʷͬФȏ�̰�ɬʔ͜ҦħĉǬǬ尾ʗ�į�ʷÏǁŶƿɖπĊǁÕ�

Brail任 Chapin (1973) 先ǁ��ҊπĊr=ǁ�ɡ��ĽπĊ (Basis life needs)
D

�y¬πĊ (External needs of basis life)
˿ĭΜ�ɡ��ĽπĊ͈ÌšǬ尾�ʔŶǠ

Ĵ�ħǬ尾πǖĉSŶ立ȥ�̨Ǧŕƹɐ引Ŷ即сťɔπĊ�Éy¬πĊƓƹĸĳQ

@�ź͂ŕƹǬ�©ȯŶ各Ҥ�ħįπǖɭĢ)Ü�旨ʫ�Ƭ山ŦC�ʭʔǬ�Ģɔ

ŕƹΓ」Ǻ回˿ƿɖ�˷É�ʶģƿɖĸĳ�Ƣº串΁ŶǠĴ��æȷΓ」ʶģƿɖ

πĊŶŻ主ġƉ耳ʭrɬ�©Â�他才ͳʡɖĪпķʶģ布͈�ұ˷�不~ʰ永¬Ż

主ȘõDƿɖГȷ�Ŷ´ɽ͂才ͳ�ǛŶГĴ�主ɵ各Ҥ�ʷƾɖŶʗ�� 

t�RǢ�ǒɦƿɖ̎ÜǁǬ尾¬ȏ主DŻ主Ψơ/Ŷѭʡ�Ɠr_ȏ主«ʔ旨

Ŷėơ>�Ȼ屹Â�上父�Hägerstraand (1970) ˣhƿɖ\尾¬įƿɖȏ主DŻ主�

1ċ支ȏ�͂ĸĳȷ�ǠĴ (Capability constraints)�干̂ǠĴ (Coupling constraints)

DҩǠǠĴ (Authority constraints) ˿©ȯ各Ҥ�ȷ�ǠĴҊÚšƒƽȻ屹1¥仔π

Ċ�ƹǬ尾ĸĳŶ�ʔȷ�D�ʔȷ�DƿɖŖπ)ĮŶǠĴ�干̂ǠĴɪ尖�Ǭ尾

ŖʊɭĢ1ƿɖ�他任įbǬ尾¤ȏə任1ǠĴ�ҩǠǠĴƓƹưƿɖ1ȏ主DŻ主

ĸĳįbȠňǬ尾ŕź͕͂尾ŶɳĴ�ʁ ģΜΜǠĴҦħƿɖ\尾¬ɭĢƿɖ1ȏ主
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DŻ主À̋rĥ˞Ŷʰϡŕ因¸�ʗ��r_ǉ】�Ѣȳŕͷ尺Ŷrȷ－� 

Σ�ŖǛ�Ǭ尾ĸĳ�ĝDy¬串΁˿­仔ǠĴÉʗ�¥¸¥ϓŶƿɖπĊ��

ĸĳŻ主ГȷD不~ʰ永˿¥仔串΁©ȯÉ再引�ʷÏǁ�Ûįƿɖ�ĝ任ƿɖ\尾

ŶǠĴǍĆ�¥仔ƿɖD�ʷÏǁrȷ±¬Ŷȏ主DŻ主�世ÉҴįÏǁÀ̋ȠňŶ

ȏŻȠ－�Âǹ屹Ǜ́���ǉ】ɴȻ< ÌÏĞħ�1ɡ�ħ�ƚ用ŶrÏ－�¤

ȏ!升��¬老ķɡ�ħ�ƚ用1各Ҥ©ȯȏ�з͎È̜ħ�żrȷə任Ŷƿɖ_D

į再引Ŷ�ʷÏǁ� 

��各Ҥ< ÌÏĞħ�Ŷ©ȯ 

ŏҞ�˄ʢ�史ŖªҥŶ< ÌÏĞħ�ƚ用1Ǉ҈ǉ】��ǉ】ɭ/ˣķÀƂ

�ĈɴȻ各Ҥįħ�ƚ用1©ȯŶQҎ�¡ty央eʾ=ɥŬšɴȻȠňү �̜Û©

.ƹѢȳħ�ƚ用ŶǇ҈QҎÉ�ʯ次ʔšʢ�史	Ŷǉ】�ȗʔįŖl：Ŷ各Ҥ©

ȯ�ɦį=ƅâҊġ[加次šƀ 5 � 

才ͳʶģQҎŶ次ʔ��ǉ】ʔ͜各Ҥ< ÌÏĞħ�Ŷ©ȯ%Ǒl：��Ì˷

串΁
��ź͂͒行
��#«ä�
���ʷ工Ƶ
D�Ǉ҈Ƴ支
˿Ǣ¦�ġ[À_�

ϒѝȠ名� 

1. Ì˷串΁Dź͂͒行Ǣ¦1©ȯʷɧÀұ̋各Ҥ�Û¬­ϒǉ】/ʯ¢ǁɳ

Ĵ©ȯ�ұ�ʶģ©ȯŶ各ҤƤұÉŢĖ�њƉ­ϒǉ】1\王�Ûǒ.ȳ

�ÈϑƓrȷʻºǉ】1ɓ全� 

2. #«ä�ƹˊǁǉ】ż北灰年Ŷ各Ҥ©ȯ�˷É6Àʾ=rȷŶǉ】ȵ"�

�史ƒ升1Ȼ屹ұ�#«ä�ƹ才ͳƿɖ1πĊÉ各Ҥ�ʷÏǁ�ÛƹġƉ

ŖÀǉ】不Àl：ĳ­ϒǟǖŶƿɖҊƚ� 

3. �ʷ工Ƶ!ƹǁ­ϒǉ】żŖ北灰年Ŷǟǖ©ȯ�ұ�< ÌÏĞā皮�ȷ
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ɣɵσ¥仔ͬĮŶǟǖėÎ�˷ ÉʶģQҎ反本ȵ]ƛο< ͬФ�¯ɋҢ�

件Ң˿	1ɵσ©ȯŶɴȻ�【ÀͬĮ1ɵσ©ȯ!弗HʯȻ屹ĳ� 

4. _Ǉ҈Ƴ支ÜǁɴȻǢ¦ŶQҎʷɧ̋ʞšƺ�ȏĲ1Ƴ支ѭү΄ѭүƒ

Ƨħ�ųŮ1ǿʚ�į҈ŬŶү©ĮÀɋơŶɐ引－Dȏȋ－�ǉ】żǒ÷

人似á͝©ȯ1,克Ɠз似áķϓŶȏ主ɘƽБͨƳ支ѭүŶȏ主ѝ� 

	

ƀ 5 各Ҥ< ÌÏĞħ�1rȷ©ȯ 

各Ҥ©ȯ :Ǽ Ǉ҈QҎ 

Ì˷串΁ 
Țǭ ǡƈ̜�Ț͉˿ Faghih-Imani, Eluru, El-Geneidy, Rabbat, 

and Haq (2014); Liu and Lin (2019) 

«ú ȜŚɋơ�Ŀơ˿ Froehlich et al. (2008); Liu and Lin (2019) 

ź͂͒行 
�" 

�"ϒ�D去�"ϒ�旨�

ϒ�－â�·壯˿ 
Wu, Kang, Hsu, and Wang (2019); Liu and 
Lin (2019) 

͒行 ¼�W͊�ɿĔW͊˿ Liu and Lin (2019) 

#«ä�  
Ó³�ɚ去�旨Ȓ�<冬Τ«

˿�үϒ1rȷú¸l：#

«ǢИ�̘ѱ�ϒ̜˿ 

Faghih-Imani et al. (2014); Zhou (2015); 
Bordagaray et al. (2016); Liu and Lin 
(2019); Xu et al. (2019); Wu et al. (2019) 

�ʷ工Ƶ 
ÌÏĞ工Ƶ 

ÌÏĞͮ�ͮͩ�ȫ平ȭϒ

̜�ȭѝˣĨĞ式ϒ˿ 
Faghih-Imani et al. (2014); Bordagaray et 
al. (2016); Liu and Lin (2019); Xu et al. 
(2019) 

įbͬĮ ㄧͬ�<Ğ�【ÀͬĮ˿ Liu and Lin (2019); Xu et al. (2019); Wu et 
al. (2019) 

Ǉ҈Ƴ支  ʠυ尖次�Ɖ͂ǷǠĴ˿ Lathia et al. (2012); Wu et al. (2019) 

	

	

��QҎ水ū��ǉ】҈ŬŶǢ¦ 

Σ¨�史ƒnʾ΄šͬФƿɖŶπĊ任ǠĴ�_DƧnʾ΄šǇ҈QҎŖɴȻ1

ǟǖ©ȯŶȗʔ��ǉ】先ǁ_ÌÏĞħ�żʊɭĢ1ƿɖÜǁh引ѝ�ɴȻ¥Ҋƚ

ƿɖπĊ΄ħ�上父Ŷ各Ҥ�¤ȏÈ̜不~/次尾ͬФđ土任< ÌÏĞŶѭǨ҈Ə�

ͽ͟ʔ͜¥仔ͬĮ任< ÌÏĞŶѭǨƌä˼ơƹ，各Ҥįħ�Ïǁ�©Â��ǉ】
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_¥Ǭȫ平ȭŶɘÒ©ȯÜǁɴȻ< ÌÏĞǪ但ƿɖ1ɡ�ħ�ƚ用Ŷ各Ҥ©ȯ�

įl：��ƿɖrD－©ȯ
D��ʷŢÏ－©ȯ
ĭ%Ǣ¦� 

¬不~Ǘ˹D�ʷͬФʰ永˿ρɠ�rD－ (accessibility) ĻŢÏ－ (mobility)

ƹ͒ɧʯˣDŶͅ＋�ǰ͍ϳ (2004) Σ¨ͳq旨ż΄Â�§̑Ŷň͔�ˣh�¢͜

Ҙ��rD－
ǁƺɘɠÍ¥ɘɠɭĢȠňƿɖҊƚŶƌä˼ơ�įȝD�.¤ɘɠ

1主Ŷ̘ѱ�[�他È̜ȷɣP˧¥仔ƿɖŶ#«ħ�Ҋƚ��ŢÏ－
ƓƹưǁͰ

͒行ƿɖ�ϔÉˣĨ1�ʷ工ƵŶƌä˼ơ�ǒ_ɘɠǁǉ】JơƓr_ͬФđ土1

Ĩз̜Üǁ百̜R �̧_�˚�Ǜ�ż世�ĈȻ屹į΄< ÌÏĞħ�Ŷ包ʏ_引ǽ

hąĮ尾Ŷň͔� 

��	ƿɖrD－©ȯ 

rD－¾¬屹Ǜǉ】΄父rҕD¥仔ƿɖŶȷ��¬Â仿Ȫ1��不~失P˧¥

仔ƿɖŶ布͈_D¥仔布͈̘ѱǉ】΄父ŶνƂ�他ʯ¤ȏÈϑ�́ š< ÌÏĞŶ

ħ�żÉĘ�įħ�ÌÏĞ1ȏ主ƒƧ­_ĈÏR¸ξɵ�©Â_¨ʔŶĈÏ̘ѱÜ

ǁrD－ưϔ/Ŷ̘ѱ百̜зƉɧ¨忙�©Â��ǉ】1ƿɖrD－©ȯƏư< Ì

ÏĞȫ平ȭѝ_ĈÏR¸r_ҕDĳ¥仔SɧƿɖГȷŶrȷ－� 

ȖЊ Castiglione�Bradley任 Gliebe (2014) ¬ƿɖɡ別Ŷ�ʷͷ尺因ƚ/Ŗħ�

ŶȎÁ�Ŷ=Ҋƻ白�ȎÏ�Ŷŕƿɖr_ĥ司͝�Ŷ¬´ɽSɧƿɖ任�ʷ因¸Ŷ

ǟǖ－任г�˼ơʯ=ǁ�%Ҋ大�=âǁ� 

1. �ǖ－ (Mandatory) ƿɖ�l：�)Ü任˚旨�͝ҊƚƿɖʷɧɋơĸĴš

ƿɖŶȏ主´ɽ任ľň«ѝ�[ƿɖ\尾�¯利Ƿ�旨�˿	ʷɧÀə任͝

ƿɖ1͔ɔ�©Â�ǖ－ƿɖ΄į�ʷÏǁŶċ支ÀɪȞŶ\Ѕ－� 

2. ΨƯ－ (Maintenance) ƿɖ�l：�即с�ѐŲDǬ�Ģɔ�њ˷.ƹƿɖ

\尾Ŷ͔ɔÏ˼�ÛƹƹΨƯ�ƿŖπ1�ǖƿɖ�©Â¬ƿɖ´ɽŶг�
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˼ơ充Áš�ǖ－ƿɖ� 

3. Ì\－ (Discretionary) ƿɖ�l：�̨Ǧ�ź�D�̠Ǻ回�įƿɖ1ȏ主

任«ѝ´ɽˊĮό－�įɪĴ－ˊÞ� 

ȖЊ�ǛSɧƿɖŶ=Ҋƻ白�.¤ҊƚŶƿɖ΄ȏ主DŻ主ŶǍĆ˼ơÀŖǿ

ʚ�各Ҥ�ƿɖ\尾¬ɭĢƿɖŶȏ主DŻ主Ŷ老Ћ�世Éʗ�hȠňŶ�ʷÏǁ�

©Â��ǉ】ɦ_�Ǜ1=Ҋƻ白引ǽ¥ҊƚƿɖŶrD－ưϔ� 

��	�ʷŢÏ－©ȯ 

ŢÏ－¾¬ɪ尖ǉ】΄父ȷɣ_¥仔ͬФR¸Ì�ш日¥«Ŷȷ��ǒ_< Ì

ÏĞ1ħ�żǁ�Ò�ƓįŢÏ－з͎EƸħ�ż¬ȫǪƒŕѢ但Ƨ�įȷɵσ¥仔

ͬФ)ĮŶrȷ－�ͬФ)ĮŶ老Ћз妥Ʊ次尾不~ͬФđ土Ŷ¥ΜͬĮ�ɭƛοÍ

ɘ:ͬФ�< Í【�ͬĮ不�他l：¬:�¤ȏ!Èϑĳ< ÌÏĞđ土�ĝŶť

ɔȷ��¯¤ƿɖrD－1屹Ǜ�< ÌÏĞħ�ż¬ѭǨįbͬĮ1主̰�ƹ_Ĉ

Ïξɵ�©Â�Ǜ¥仔�ʷ)ĮŶѭǨƌä˼ơɦƢ白¬< ÌÏĞħ�żĈÏrD

Ŷϡ介�©Â��ǉ】1�ʷŢÏ－©ȯƏư< ÌÏĞȫ平ȭѝ任次尾不~ͬФđ

土Ŷ次¨˼ơ�ąĮ尾ÉĘæ¥ȫ平ȭr_ĈÏR¸ҕDĳįbͬФR¸Ŷrȷ－�

ʶį/l：�� 

1. < ÌÏĞ�l：ȫ平ȭ�ĝ1ʰ因DɘɠŶťɔɤơ� 

2. ƛο< ͬФ�l：ɋҢD件ҢŶѭǨ� 

3. ɘ:< ͬФ�l：ㄧͬD<ĞŶѭǨ� 

4. 【ÀГɖͬĮ�l：čĞDГĞŶѭǨD<ͩŶťɔȷ�� 

Ɋ��Ǜĭ%Ǣ¦1©ȯ�ŋÀʾ=�ʯʏ份Û6rȷ΄< ÌÏĞħ�ʗ�各

Ҥ�l：�Ì˷串΁�ź͂͒行DƳ支©ȯ�ǁ�似áį各ҤǑħɴȻȏʗ�ɓ全�



doi:10.6844/NCKU202002094

 

 36 

з͝ɦį¢ǁɳĴ©ȯ�ġ[͞ʧȻ屹įз΄R¸��史ˊƧŖˣD1¥ɴȻ©ȯŶ

ЌÜň͔_DɳĴ©ȯŶɳĴ支凡ɦ�īš��˄�ǉ】工Ǘ
/Ȼ屹� 

ʢx史�Σ¨水ū 

ÍÂ��Q+˚¥ǬǢ¦ªҥ�任Âǉ】Ǉ҈QҎ�才ͳQҎ水ūѢ̂hѢȳ<

 ÌÏĞħ�ƚ用Ŷǉ】ȵ"�rȷ央」ǉ】ȵ"ŶǇ҈ý小�_D�Qʊ҈ŬŶ<

 ÌÏĞħ�1各Ҥ©ȯ�_��ŗ�ǛQҎ水ū΄�ǉ】1=ūƾ˼ŶǇ҈ưЅ�

�Qʺ=ūƾ˼Ŷ¥Ǭ乏ƽ�Њ_色ň�¢=ū支凡�tĖ΀ 5 	� 

	

 

΀ 5 QҎªҥ΄�ǉ】=ū支凡1ưЅ 

	

��=ҊȎÁǪ但Ïǁ 

ͳŐѢȳ< ÌÏĞ1ħ�ƚ用ŶǇ҈QҎ¬Ŗɼ�Ŷүϒ��弗Hħ�ħ�ż

ȫ�Ŷȏ主／ơ�ȿğѝ1主Ŷ̘ѱ˿үϒ�ÂҊүϒ҈^ħ�żŶǬ尾Ïǁ�[r

ȷ低：ȎÁ�Ŷ1ǟǖ布ȼ�¬=ū�зÀȳ�È̜Ŷǟǖ－�©Â�ǁ�ªзÂǉ
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】ȵ"��Q¬布Ȍƒʭʔ乏ƽ��ÏÈ �̜ȫ�ȏ／
��ʡɖ̘ѱ
D��ïʹơ


˿�仔үϒ�_Â=ҊǬâȎÁŶǪ但ÏǁҊâ�ͽ͟ɺ屹įrȷŶȎÁ�Ŷ�ġ[

_=Ҋ̂Ũ=â世ÏƧҞŶЌÜĈҶ� 

��Ѣȳɡ�ħ�ƚ用 

ͳqQҎ¬Ѣȳ< ÌÏĞ1ħ�ƚ用ȏŖɼ�ŶRŭ�¬=ūȋȷ任ϒǩ͜宏

˿ϊǢǅÀŖƐǠ��ǉ】˰_�ɡ�ħ�ƚ用
Ŷͅ＋Ѣȳ< ÌÏĞŶƿɖȠ－�

先ǁÂǉ】ϰѶrѭ@ǁŷȼ外=ѱŶɜѶ̂白�ÉƉǙȦɈ=͜似áͬ亦̂ŨǁǙ

ϒŶ－ϴ�Àäš=ū̂ŨŶ市Ҙ�©Â�ǁ�ªз�Ǜǉ】ȵ"任rȷŶý小8��

�Qͽ͟¬Ѣȳħ�ƚ用Ŷ乏ƽ�ɦȎÁϊȲ1布Ȍ加次ÍȭѝJơ�_ƉǙȦɈ=

͜ý小Ѣȳįɡ�ħ�ƚ用�¡希΃¥Ǭɡ�ħ�ƚ用ŶȏøDŻ主=ßųŮ� 

��ɴȻɘÒ©ȯ1各Ҥ 

才ͳ成宏ÌÏĞƿɖŶʔ屹任Ǉ҈ǉ】з���QѢ̂hÂǉ】ʊɴȻ1ȫ平ȭ

ѝɘÒ©ȯƏ��ƿɖrD－©ȯ
D��ʷŢÏ－©ȯ
˿ ĭ%Ǣ¦Ŗ白º�©Â�

¬ɴȻɘÒ©ȯ各ҤŶ乏ƽ��QȗʔƿɖrD－任�ʷŢÏ－ŶЌÜň͔ġ¼付Ǉ

҈үϒ�ä�ƉǙȦɈ=͜ɬh1¥ħ�ƚ用ŶŻ主=ß�ȳ�ƒǛȫ平ȭѝɘÒ©

ȯ世Ï各Ҥ=ū�Ѩ_ʔ͜¥仔ɘÒ©ȯ΄ɡ�ħ�ƚ用Ŷ各Ҥ҈Ə� 
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J�I� ǉ】工Ǘ 

�˄¾¬8士�ǉ】Ŷ=ūƻ白任į工Ǘʧ史�ȖЊǉ】�Ŷ任Ǉ҈QҎŶªҥ�

�Q1=ūƻ白rͅ=ǁ�%ʾ=��=ҊȎÁǪ但Ïǁ
��Ѣȳɡ�ħ�ƚ用
D

�ɴȻɘÒ©ȯŶ各Ҥ
�¥ʾ=ǅÀį工Ǘʧ史ŋπƒ˰΂ҲŕȻ屹Īѯ力�΀ 6 

�包��˄Ŷ%Ǒƻ白�=ҊȎÁǪ但Ïǁ乏ƽ他=ҊȎÁǪ但Ïǁ�l：�Ǫ但Ï

ǁŶүϒȠ－�永ň=Ҋ͊ƓġɴȻįÏǁ包ʏ�ɦš�˄ʢ�史/七Ǜ�Ѣȳɡ�

ħ�ƚ用l：�ƉǙȦɈ=͜Ŷ－ȷ水Ö�º�ϒ̜1老ķD布ȌƧʭʔ˼ø�ɦš

ʢ�史七Ǜ�ɴȻɘÒ©ȯ各ҤƓl：�各ҤүϒŶ¼付ʭʔ�Ȼ屹ɳĴү©ŶǇ҈

支凡_DŖɼ�Ŷ=ūRŭ�ɦšʢ�史七Ǜ�É�˄ʢx史ɦΣ次�Ǜǉ】工ǗŶ

È̜�ˣhó次Ŷ=ūƾ˼� 

	

 

΀ 6 ǉ】工Ǘ1˄史ƻ白 
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ʢ�史�=ҊȎÁǪ但Ïǁ 

ÂĈҶÜǁ布ȌƒʭʔŶ˼ø1���ǉ】÷人ĥ司.¤Ŷħ�ɱ΁ɦ布Ȍ2_

=ѱ¡=âƢ�=ū因ƚ�¬Â�< ÌÏĞȫ平ȭѝŶħ�ɱ΁ƏȖЊ�ȏ主ǐˬ
�

�ȎÁ引�
D�Ǫ但Ïǁ
�RǢĪ屹Ǜġ[=Ҋ�_�ɦ=âȻ屹Â�RǢŶĮ

尾ň͔任cƀ包ʏ� 

ǧ��ͳqQҎD΂οŶ希΃͒Ҳǅưh.¤Ŷȏ主ǐˬ΄< ÌÏĞŶǪ但Ï

ǁ各Ҥǃ}�ŏҞ�˄ʢ�史/΄.¤SɧƿɖΜҊŶɴȻ��ȸ��SŶȏ˼´ɽ

­_�ǖ－ƿɖ (�ȡ��旨) ǁ\�ɍSƓÀ弗­Ŷό－´ɽÌ\－ƿɖ�ź��

�̠Ǻ回˿	�©Â�S任ɍS1ħ�因¸з͝ʯ=̞Ȼ屹�ȖЊ�ǉ】ŖȕňŶȏ

主ϡ介�2018· 3Í 5T/ ǗÀ 59Ǭ�SD 26ǬɍS�Ėƀ 2 	� 

¡ż��šǴń弗ǁ仿ϣŶȎÁ布Ȍɦ͂ʯж住ǁȫ平ȭѝŶ布ȌJơ�ÛĉǬ

ÌÏĞŶǪ但ȎÁ不À�ȫǪ1ȿѝ任�Ѣ但1ğѝ�į土Ǘͳ˼/.r似á«�他

È̜¥ȎÁзѢқšǸǬȫ平ȭѝ��ǉ】ĥЊȎÁDȭѝŶ3ɖ҈ƏɦȫǪDѢ但

1ɱú=âÜȻ屹�ærɦ¤�ȎÁ¤ȏ永=ĳįȿѝ任ğѝ�ǒɭ�ʷʰ永Ŷėơ

ĪƨȰ�΄š�ȫ平ȭѝÉĘ�ħ�żɭ͝ȭѝȫǪ�式ÌÏĞѱ̞�包Ĺ̋͝ȫ平

ȭ�ʗ�
��ȎÁ�t�RǢ�ħ�żѷǨÌÏĞÍ͝ȭѝѢ但Ɠcƀ͝ȫ平ȭ�；

L
��ȎÁ��Â�üǫr_ţ�< ÌÏĞ1ħ�ȎÁDȫ平ȭѝ1主Į互��ȫ

Ǫ�Ѣ但
任�ʗ��；L
1�尾ĭǢŶ҈Ə�Â�ͅ＋1ѭ@�¬布Ȍж住Ƨɦ

Àåš�ǉ】΄=ū̂Ũ1ʔ͜任市Ҙ� 

Ǉ弗ƒǛ�Ǣ¦�ȎÁǪ但Ïǁƹͳq¤ҊƚQҎ弗HɴȰŶħ�ɱ΁=Ҋ��

ǉ】才ͳQҎªҥġ΄布Ȍ世Ï希΃�先ǁ< ÌÏĞħ�ȎÁ1Ǫ但ÏǁrĥЊį

ħ�Ŷȫ�ȏ／�ʡɖ̘ѱD�ïʹơ=ǁ�ΜҊƚ�=âǁ��ȸǪ但
��／ȏǪ

但
D�Ǵ«Ǫ但
�Âǁ�Q弗įbǇ҈ǉ】Ƞș1ʭ�_�ɦ͞ʧ8士�ǉ】΄
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< ÌÏĞħ�布ȌŶ希΃�色ňŶǪ但Ïǁ=Ҋ͊ƓD.¤Ǫ但ÏǁŶ包ʏ� 

��希΃ȎÁŶǪ但ÏǁȠ－ 

�ǉ】_ŸR΀Ǭâ、上�ȫ�ȏ／
��ʡɖ̘ѱ
D��ïʹơ
˿�仔қ－

1Áϒ=ß�ġ_�ϛ�΀、上ʡɖ̘ѱ任ȫǪȏ／Ŷш¨Áϒ=ß�¯΀ 7 �ǁ

�Ҵ=ß΀̦ä_΄ϒJơºͻ�¤ȭǪ但�æʡɖ̘ѱǁ 0	1ȎÁġ.l：š=

ß΀/� 

΀ 7 (b) Ļ (c) =â、上�¥ȎÁ�ȫ�ȏ／
D�ʡɖ̘ѱ
ŶÁϒ=ß�į

΀úǅǁ凡ǁ�¦Ŷɓ用�ұ�­ϒȎÁ̮¦_弗心̘ѱ�心ȏ主ŶR¸ħ�< Ì

ÏĞ�ǽ�ͬ͝Įš次尾ͬФđ土ŶkȷňÒ�Û�Àʾ=ȎÁǁ_1世Ï弗／̘ѱ�

／ȏ主ŶȎÏ� 

΀ 7 (a) 、上�¥ȎÁ��ïʹơ
ŶÁϒ=ß�΀/_�ƙŸ̌好ƀ�į�ï

ǩ�Ǎǁ 2.10 m/s�Ǉ͎šȏʹ 7.56<Ġ�į΀úÀţұŶǙɓ用�ұ�­ϒȎÁ老

Ћ_弗ɋŶ�ïʹơóºįȎÏ�ÛÂ�ïʹơĸǠš�ʔ可Ǡ任ͮͩųŮ�À弗ǁ

ţұŶ�Ǡǩ�¤ȏ�Àʾ=ȎÁ1�ïʹơ弗ǁϧΈ�ʶrȷcƀ͝ȎÁ1�Ŷġ

巴ĸĳG­Ŷȏ主ж��（ŕƹ͝ħ�ż¬Ǫ但1主ÀɭĢįbƿɖÉ巴℃ƯѷǨų

用� 

΀ 7 (d) 、上��ʡɖ̘ѱ
任�ȫǪȏ／
Ŷш¨Áϒ=ß�΀/_�乃Ÿ̌

好ƀ�į�ïʹơŶ�ïǩ�¤ǁ 2.10 m/s�į΀úұ�%ʾ=ȎÁ1�ïʹơƉɧ

付/�.屹įѷǨ1̘ѱ�Û�ïʹơÞš�ïǩ 2.10 m/sŶȎÁ=�弗ǁѱ友�ұ

�Àʾ=ħ�ż老Ћ_弗ǁϧΈŶʹơħ�< ÌÏĞ� 
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΀ 7 ǬâȎÁ1ȏŻқ－=ß 

(a)~(c) =âǁ��ïʹơ (Average Velocity)
��ȫ�ȏ／ (Duration)
D�ʡɖ̘ѱ (Distance)
Ŷ

Áϒ=ß΀�(d) ǁʡɖ̘ѱ任ȫǪȏ／Ŷш¨=ß 

	
	

��=ҊȎÁŶǪ但ÏǁҊƚ 

才ͳ�Ǜ΄< ÌÏĞȎÁǪ但ÏǁȠ－Ŷʐ�希΃��ǉ】先ǁ¥ȎÁħ�<

 ÌÏĞŶÏǁȠ名ǿʚǃ}�ǒ˿¤̎1rȷ͂Œ凡Ǭ尾ħ�¬ȫǪȏ主／ơ任Ȏ

Ï̘ѱ˿қ－΄šѢȳɡ�ħ�ƚ用Ŷ各Ҥ�世É¬=ū�ʻºɓ全�©Â��ǉ】

ʊ色ň�ȎÁǪ但ÏǁҊƚŶ=Ҋƻ白�ȷ¤ȏÈ̜ÌÏĞħ�Ŷ�ȫ�ȏ／
��ʡ

ɖ̘ѱ
D��ïʹơ
˿�仔Ƞ名� 

¬Ż主Ψơ��ȿğ1主Ŷʡɖ̘ѱr_EƸh�ȎÁŖπ1Ż主̘ͨ��他È

̜ħ�żҋ`ŶĈÏ̘ѱDȫ平ȭѝŶß工ɤơ��尼һ (2017) _ɜĶ尖Ƽ件m不

͂ɘ�ʝ΄< ÌÏĞ1ħ�ɓ®�į/l：�ʝҋ包ĈÏÍ< ÌÏĞȫ平ȭŶȏ
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主�̂Ũ引上ǍÀ 28.9% Ŷ�ʝ充ɵĸ 5 =ҙŶĈÏ̘ѱ�54.5% Ɠrɵĸ 5~10 

=ҙŶĈÏ̘ѱ�ġÀ 12.1% Ŷ�ʝҋ包ĈÏ 10~15 =ҙÍȫ平ȭ�t件m~Ƴō

�ʷõ (2015) ʰ永< ÌÏĞ�ïĉȭťɔϡ介Ǎ¬R凹 350<J_ˣĨĈÏ 5=

ҙrD1ͬФťɔ�©Â�ǉ】先ǁ 350<Jƹ�Ǭ_ʡɖ̘ѱқ－=ҊȎÁŶ¨ʔ

=Ǆѝ�¬ 350 <JŶʡɖ̘ѱ_:�ħ�ż.�ȫǪÌÏĞær_ĈÏŜͰ�Ŷ

«�ÂΜȎÁrȷl：�¤ȭǪ但ŶÏǁD估ȏŠ入ȫǪŶȎÁ�ʡɖ̘ѱ¬ 350<

J_��< ÌÏĞrȷ+À」ɣŶ再©；Lħ�żȫǪ_ķcĈÏ�úº¬.¤ȭ

ѝǪ但Ŷ上父�©Â��ǉ】_ 350<JÜǁ=Ǆѝ�ĥ司ȎÁŶʡɖ̘ѱқ－ɘ=

ǁĭ%ɘ̴� 

É¬ȏ主Ψơ��Ǫ但1主Ŷȫ�ȏ／r_EƸh�ȎÁŖπŶȏ主／ơ�Âқ

－Ƥ%˼ơĸĳȿğѝ1主Ŷ̘ѱ各Ҥ�©Â）_��ïʹơ
Ī=Ҋ�͝ү̜ɳĴ

�шѿȿğ1主ŖπŶ̘ѱ�©É各Ҥ�ïʹơŶǟǖ©ȯæǁħ�ż�ĝŶÏǁ�

į/ȝD�ȎÏ�ŶDSɧƿɖĻÌÏĞȫǪŶȏ主´ɽ�ħ�żǒ_ʷ̯ǁ�Ŷ�

Ɠ͂Ηrȷ_弗ɋŶ�ïʹơóºȎÏ�Ûǒƹ_�̠打曲ǁ�Ŷ�Ɠįұ�Ŷ�ï

ʹơrȷ͂弗'�ty�ħ�żǒ¬ÌÏĞŶȫ但1主tÀįbƿɖ´ɽšį/��

rȷŏ／įȫ�ȏ／�世ÉŞΈį�ïʹơ�ƹ_�ȖЊ�ƒ΄ȎÁ�ïʹơ1Áϒ

=ßŶ希΃��ǉ】先ǁ_į�ïϒ (2.10 m/s) Üǁ估Ǆʹơƹ�Ǭ忙ŉŶ=Ҋϔ

�͊¬估Ǆʹơ_�ŶȎÁ¬įȫ平ȏ主:Ŷƿɖ´ɽ弗%Г三_ѷǨÌÏĞшѿȿ

ğĭ«ǁ\�É¬估Ǆʹơ_�ŶȎÁƓƤÀrȷšȿğѝ1yŶʢ�ѝɌȢ_ɭĢ

ѷǨÌÏĞ_y1ƿɖ� 

才ͳ�Ǜĭ仔=Ҋϔ �͊�ǉ】ɭ�ïʹơDʡɖ̘ѱĭǬǢ¦ɦȎÁŶȏŻÏ

ǁȠ名永=ǁxǬ父Ǡ�ĥ司¥父ǠŶȏŻȠ名Ľ§1�ЊÂ=Ҋh���ȸǪ但
�

�／ȏǪ但
D�Ǵ«Ǫ但
˿�ǬȎÁǪ但ÏǁҊƚ�¯΀ 8 �¬Â�ΜҊƚ1

y�ʢxǬ父ǠŶȎÁ1ʡɖ̘ѱ'š 350<J[�ïʹơɋš估Ǆʹơ�rȷcƀ
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�估ȏŠ入ȫǪŶħ�ż�¬ȫǪƧ©ƺģ©ȯ�æ[˚ƂѢ但ÌÏĞ��ǉ】老Ћ

ǲɊ͝ҊƚŶħ�ƚ用�Ây�ȫ�ȏ／'š 1=ҙŕ／š 24'ȏŶȎÁ��ǉ】

!̎ǁ.公ɧŶħ�ÏǁÉ�īǲɊ1�͒К老Ƨ�ˌЀ1Àȋ布Ȍ̜ǁ 5,571,104

文ȎÁǌ考� 

	

 

΀ 8 ȎÁǪ但ÏǁҊƚ1=Ҋ͊Ɠ 

	

��ȎÁǪ但ÏǁҊƚŶ包ʏɺ屹 

才ͳʔ͜�Ǜ�ΜǪ但ÏǁҊƚŶȏŻ主қ－�üǫr_主ɵɺ屹͝ҊƚȎÁŶ

ÏǁɖГŕȎÁ�Ŷ� 

ǧ����ȸǪ但
ȎÁ� Ǘ 3,080,035Á	ň͔ǁ�ïʹơ%š˿š 2.10 m/s�

[ʡɖ̘ѱ%š 350<Jż�ÂҊƚȎÁŶħ�ż¬ÌÏĞȫǪ˰主℃ƯѷǨŶų用

_ÍšÀ弗ɋŶʡɖʹơ�[¬Ǫ但1主rȷ含_´ɽįbƿɖ世Ï�rȷǁ˚旨�

˚去1ʷ̯ȎÁ� 
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¡ż��／ȏǪ但
ȎÁ� Ǘ 1,940,105Á	ň͔ǁ�ïʹơ'š 2.10 m/s�[

ʡɖ̘ѱ%š 350<Jż�ÂҊƚȎÁŶȿğ̘ѱ」_；Lħ�ż_ÌÏĞcĈ�Û

įȫǪŶȏ主／ơţұ̗ͳŜͰğѝŖπ1ѷǨȏ主�ħ�żrȷšǪ但1主tÀƿ

ɖ´ɽ_Íšġ�℃ƯѷǨų用�ŕƹ_�̠打曲ǁ�ŶȫǪÌÏĞ� 

ˊƧ��Ǵ«Ǫ但
ȎÁ� Ǘ 550,964Á	ň͔ǁ�ïʹơ'š 2.10 m/s�[ʡ

ɖ̘ѱ'š˿š 350<Jż�¬Â̘ѱ�ħ�ż巴他_ÌÏĞcĈ�ƗȫǪÌÏĞ[

ÙÀ��ƽȏ主�͝ҊȎÁrȷ_Óǻŕ< ͬФ元ȭǁȿѝ�óºȎÏ�ŶƧѢ但

Ǵʭ(ŕϻƂȭѝ)�EƸ�ÌÏĞÜǁDƅͬФ任ɵσ< ͬФˊƧ�ǶͩŶȠș－

ϴ� 

ǩɬ�ˣŶƹ��／ȏǪ但
D�Ǵ«Ǫ但
˿ȎÁħ�ƚ用ǽ上�< ÌÏĞ

D未&ʠ҅1}̜布ȌЗÀŶ上父任ҖѶ�̬土ʔ͜�ʷπĊŶRŭǁǻNȎÁ尖Ƽ�

įɜĶʧϣŶ¼付�尖Ƽ΄父1ȎÁ�Ŷ�ƿɖȏ主´ɽ�ħ�ͬĮ˿布ȼ�Ûѽš

尖Ƽº�呈%�含_世Ï�Ǣ－ŶÏǁ反Ƽ�Ǉ弗1��未&@Ŷʠ҅ǌ考ȷʗ�Ƃ

^�尾Ŷ}̜布Ȍ�ÛķÉc1�͝布Ȍ΄Ǭ尾ÏǁŶʔ͜˼ơǃH��Ǜĭż1ħ

�ƚ用æƹ¬ÂǠĴ�ȠâśķhĪɴȻŶ上父� 

t�RǢ�<Ğ�ㄧͬ˿ͬĮ1ħ�żћÀ／ȏ主ǨðŕǴȭѝ��ĞŶÏǁ�

< ÌÏĞŶͬĮȠ－Ǉ΄弗忙¨心ȏ主�心̘ѱŶͬФπĊ�©Â弗Àrȷh上�

Ǜ�Μ上父�њ˷_未&ʠ҅ŖȺ考Ŷ< ÌÏĞŶͬФÏǁÀ�ǛŖˣ1Ƞș－ϴ�

Û_Ő҈š< ÌÏĞ1QҎƗHÀɆ΄Â上父世Ïđ土－Ŷǉ】�©Â�ǉ】ɦä

�Â=Ҋƻ白�К老ɹ.¨ʔŶħ�ȎÁ�ġ[=º��ȸǪ但
��／ȏǪ但
D�Ǵ

«Ǫ但
˿�ǬȎÁǪ但ÏǁҊƚ_世ÏƧҞŶǉ】ЌÜ� 
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ʢ�史�Ѣȳɡ�ħ�ƚ用 

�史¾¬8士�ǉ】Ѣȳ< ÌÏĞ1ɡ�ħ�ƚ用Ŗħ�ŶRŭ��史ǧ�ɦ

尺͟ƉǙȦɈ=͜Ŷ－ȷ�¡ȖЊ�҂Ě|ȟ及ϡϒ�Frobenius norm	老Ћ͝Rŭ

/ɡŎº�1ϒ̜�ˊƧ8士布ȌƧʭʔŶRŭ� 

��ƉǙȦɈ=͜Ŷ－ȷ尺͟ 

¬QҎªҥ/��Q水ū_�Ѣȳ< ÌÏĞħ�ƚ用
ǁ�Ŷ1Ǉ҈ǉ】�先

ǁ�ƒǉ】Ŗħ�ŶRŭ¬=ūȋȷ�ÀŖƐǠ�t˧Lɧ�šŷȼ外=ѱŶƉǙȦ

Ɉ=͜�才ͳǇ҈QҎſĈ水Ö�͝Rŭķc付͕=ū˿ý小ŶrÏ－��Q¬Âз

�.¤Rŭ�付͕=ū�\º�=ūDƉǙȦɈ=͜	ʭʔŖ¼付1¤�ÿ布Ȍ�才

ͳV弗.¤Rŭ1̂Ũ_л̎ƉǙȦɈ=͜�šѢȳħ�ƚ用Ŷ忙�－� 

��	ƥ尺͟Ŷ=ūRŭ 

付͕=ū�Cluster analysis��Ν仲Ҋ=ū	(Tan, 2007)ƹ�Μɡš�͕ѱ友Ų�

Ŷқ－DįőÂ主1҈ƏѢȳŲ�͕付Ŷý小�į\ǖ�Ŷǁɦқ－ǿʚ弗%ŶŲ�

=ѱº.¤͕尾�ġɦқ－ǇÚ1Ų�Ѣ̂š¤�͕尾�ǒ¤�͕尾ĮÀɋơ¤ϴ－�

[͕尾1主ĮÀɋơʚϴ－�Ɠǁɘâ－ɋ1付͕̂Ũ�ħ�ÂRŭŶǇ҈ǉ】l：

� Froehlich et al. (2008)�Vogel et al. (2011)�Lathia et al. (2012)�Liu & Lin (2019) ˿�

͝ҊQҎ才ͳ付͕=ū=Ҋ.¤ȫ平ȭѝ�ɦȎÁ引�1ȏø=ßǇÚŶȭѝѢȳǁ

¤�Ҋ͕��š付͕=ūRŭц­��Q¬Â老_ɧĖŶ K-means皮亦ŭÜǁ�ϡ� 

\º�=ū(Principal components analysis, PCA) (Pearson, 1901)ɧ�šǡÞ布ȌΨ

ơ�ƹǁ判@ƧҞ布Ȍ=ū含ơŶɧ�ƒʭʔR¸�͝RŭɦǴńŶ布Ȍ世Ï好－ѭ

˨�ʗ�hΨơ任Ǵ�Ǉ¤ÛőÂ���.Ǉ҈	Ŷүϒ�æ\º��才ͳ一入΄次

尾布Ȍүʚ˼ơˊÞŶǒ,\º��r¬℃Ȣ」ɣ布ȼŶƒˣ�忙ơǡÞ布ȌΨơ�
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͝Rŭ任З�º�=ūDȠ名ǩ=͜˿ý小¤қȦɈ=͜ŶϡѼ�ħ�ȦɈ=͜ý小

ĪѢȳ< ÌÏĞħ�ƚ用ŶǇ҈ǉ】l：� Shi, Lv, Seng, Xing, & Chen, (2019) D 

Xu et al. (2019) ˿�ÂҊQҎħ�ȦɈ=͜ý小=ū< ÌÏĞŶħ�布Ȍ�ȉȊ.

¤ȠňȏƽŶħ�因¸��Q¬Â_\º�=ūÜǁ�ϡ� 

ƉǙȦɈ=͜¬ý小��қȦɈ=͜ŶϡѼ�uƹ=͜ͳ˼ǠĴФ�DФhŶȦ

Ɉ:9ȯǅ.ɬǁǙϒ�Poussevin et al. (2015) ħ�͝Rŭ=ū< ͬФ1ħ�ƚ用�

_Â҄âh.¤ħ�ʃ͕ŶƿɖʫΉ��Q¬Â_ƉǙȦɈ=͜Üǁ希΃Ŷ\ǖ΄父�

t�ΜRŭƓ�šV弗įRŭ1－ȷ任=ū̂ŨŶƀ上� 

��	.¤RŭŶ΂尺̂ŨV弗 

�尺͟Əǁ\ǖǉ】ŶƒЅ΂Ҳ�ħ�任ƧҞǉ】Ǉ¤Ŷ布ȌĪ͈�ÛuķįƧ

Ҟ=Ҋh 12Μħ�ɱ΁/Ŷ��S�ȸǪ但ŶȎÁʗ�̜ (WPN)
布Ȍ付世Ï尺 �͟

�Qħ� Python ScikitLearn 0.22.2ǹ� (Pedregosa et al., 2011) 1 cluster.KMeans�

decomposition.PCA D decomposition.NMF ˿)Į=â世Ï付͕=ū�\º�=ūD

ƉǙȦɈ=͜ŶRŭ尺͟�ǁä̂ŨV弗��ǉ】¬΂οɢÏȏ℃Ư�ǬRŭŶ\ǖ

əϒǁͷ工ǩ�充工ň¥)ĮŶʗ�͕͘ϒŕº�ϒǁ 5�΂尺̂Ũ¯΀ 9 � 

付͕=ū1̂Ũұ�¥͕͘1主Ŷǿʚ\ǖEƸ¬ф̜��Û¥͕͘切^不ǽ�

�½二�/A�ˇ了�了�˿ħ�µǾ�含_、上h.¤Ŷȏøү@Ƞ－�ұ�hħ

�付͕=ūѢȳ< ÌÏĞ1ħ�ƚ用ŶrȷƐǠ� 

t�RǢ�\º�=ūŶ̂ŨƓ巴ÂɜѶ�¥Ǭ\º�1主À̋ţұ.¤Ŷȏø

=ßϓ用�ħ¥º�Ŷ包ʏ͜宏r_仲˵šȠňŶµǾħ��˷É�͝Rŭġ�ǠĴ

¥º�Ŷ:ʾ9ȯ1�Ǚǩ�įϒǩǁǙŶʾ=њ¬ϒʔ�rɵĸ�ÛƗ巴ŭªѢĳ

�ħ�̜
Ŷ΂ο�ʷ包͔�É含_ɭ�ʷʰ永Ŷėơ世Ï=ū̂ŨŶ͜宏� 

ƉǙȦɈ=͜Ŷ̂ŨƓlǼ�ǛĭǬRŭŶгѝ�É巴ţұȵ之�į.¤º�1
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主À̋ұ̋Ŷȏø=ßǿʚ�rĖ¥Ǭº�=âˡ午�二Ǿ�/A�ŤǾ�了�˿.

¤ȏƽŶµǾħ��t�RǢ��š͝RŭǠĴ=͜ȦɈ19ȯǅ.ɬǁǙ�ƴ¥Ǭ

º�1ϒǩ¬͒ͳϔ͊@˿ʭʔƧɬ_̎ǁȠňµǾȏƽŶ�ȎÁϒ
ŕ�ȎÁȏø

Г三=ß
�ƌšǉ】ż_�ʷʰ永Ŷėơ市ҘÂϒǩ̂Ũ��ǛȠ－͜ċ�付͕=

ūĻ\º�=ū˿Rŭз�šѢȳ< ÌÏĞħ�ƚ用ŶǠĴ�ƴ�ǉ】њ˷əÈ�

ʲ­Ǉ҈QҎŶ=ūƻ白�Û¬Ǉ҈QҎªҥ任Â－ȷ尺͟Ƨ�Ƞ老Ћ_ƉǙȦɈ=

͜Üǁ\ǖŶ=ū)Į� 

	

  

 

 

΀ 9 付͕=ū (K-means)�\º�=ūDƉǙȦɈ=͜1－ȷ尺̂͟Ũ 

	

��ɡŎº�ϒ̜老ķ 

΂οз�ƉǙȦɈ=͜Ŷʢ�ǬϰѶǁɡŎº�ϒ̜Ŷ老ķ�¬�ȸŷȼ外=ѱ

Ŷз�ɱˬ/�̫ ɧǉ】żr_ɭ�ҲŹ҄/ɺ屹hǴńȼ外�æɡŎº�	Ŷϒ �̜
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¯ˆàǥ¼ǣ΄父Ŷϒ̜ƹ¬ȼ外ʭʔ1ƒrпɬŶ+Ź布ȼ�˷ É¬�ǉ】Ŷȶ日

��< ÌÏĞǪ但ƿɖŶɡ�ħ�ƚ用¬΂οЌÜƒ含_ɬŹįϘ¬ϒ̜�©ÂÀ

�ǖ_įbR¸水ÖɡŎº�ŶrÏϒ̜� 

¬ƉǙȦɈ=͜1皮亦ŭǝcǗ亦Ŷͳ˼/��҂Ě|ȟ及ϡϒ�Frobenius norm�

�Ν�ȦɈϡϒ
	百̜�ĉÁǝcŶɡŎȦɈ任ҩǟȦɈ1ǨИ_DǴńȦɈ1主

Ŷ̘ѱ�įǗ亦R¸¯�� 

#
5
= 6

78

4

9

8:;

<

7:;

	

皮亦ŭ才ͳ.ѡ住'Â�ưϔŶǩĪͰĳ�ϔ�É¬老Ћº�ϒ̜ŶҖѶ��Ȧ

Ɉϡϒ�rʯ͎ÜǟǖŶəÈưϔ�=͜Ŷº�ϒ̜̖H�因ƚ̖判仍�ͬ亦布͈̖

H�Û全ǿ̖%�ȦɈϡϒ�̖ɋ�º�ϒ̜̖­�因ƚ̖存Ѳ�Û布Ȍ1色¨˼ơ

̖ɋ�ȦɈϡϒƌ̖Þ�º�ϒ̜老ķŶɜѶ�ϴæ¬š�Þ因ƚ存Ѳ˼ơ
任�ɋ

布Ȍ色¨˼ơ
1主ҩ百ɬ{� 

�ǉ】Eѩ_.¤Ŷº�ϒ̜ÜǁФ��ɢÏƉǙȦɈ=͜ġ希΃ȦɈϡϒ任º

�ϒ̜Ŷ҈Ə佔̰�ʷɧȦɈϡϒ¬º�ϒ̜HŶɘƽ�耳̋º�ϒ̜χjÀ弗ǁţ

ұŶ�ǡ佔 �̰©É¬΀/、上ɉĿų�É¬º�ϒ̜­Ŷɘƽ�Â佔̰ƌţұ佔ϧ�

¿好үɬ�ϧ�ұ˷ȦɈϡϒŶү@佔̰͂耳̋º�ϒ̜ŶχjÉʺ石¼й�©Â�

ǉ】ɦ老ķį¿好ţұѭĀʭÜǁº�ϒ̜Ŷ老ЋĥЊ� 

��布ȌƧʭʔ�ɡŎȦɈϔ͊@ 

ƉǙȦɈ=͜Ŷ=ūrɦ 12Ǭħ�ɱ΁ŶȏøȠ名1ǴȦɈ=͜ǁɡŎȦɈD

ҩǟȦɈ1ǨИ̂白�͝�ȦɈŶ9ȯĮÀƉǙϒ1－ϴ�_Íšüǫr_弗ǼŢŶ

͜宏=ū̂ŨŖ΄зŶ�ʷʰ永包ʏ�æ�ȎÁϒ
�˷É�üǫ含_ŸɵɆ΄ɡŎ
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ȦɈDҩǟȦɈ:Ŷ¥9ȯ1主世ÏV弗�Ǵ©¬šɡŎȦɈ/ŶĉǬǬâɡŎº�

1ȏøȎÁϒ�įфĻġ.�Ǒ�©Â.ǼŢ¬.¤º�1主世Ïϴ－任̜－ŶV弗�

¤ȏ��š¥ǬɡŎº�1ȎÁфĻŶ.�Ǒ�_ÍšҩǟȦɈ/¥Ǭ\ǖɡŎº�

Ŷ9ȯǩ�.ȷcƀ¥ǬɡŎº�大¨º¥ȫ平ȭѝ次尾Ǫ但ƿɖŶ΂οVĩ� 

ǁ�ħƉǙȦɈ=͜1̂Ũɬ_3ǇV弗任市Ҙ��ǉ】ɦ=͜hĪŶɡŎȦɈ

世Ïϔ͊@�įRŭǁɦº�ȦɈ/Ŷ¥Ǭ9ȯɊ_¥¢9ȯ1Ļ�æ¥Ǭº�1Ȏ

ÁϒфĻ	�¤ȏɦҩǟȦɈ/¥ϓ�љқš¥º�1ƏϒǩǨ_¥Ǭº�1ȎÁϒ

фĻ�ÂĈҶrɦ¥Ǭº�1ȎÁϒфĻ土�@ǁ 1�¥º�/Ŷ¥ȏøȠ名1包͔

æѭүǁ�¥ȏƽȎÁϒp�FфȎÁϒ1Vĩ
�Ǵ�充有Àϒ旨包͔Ŷ�ɡŎº

�
ÌÂrʯ͜宏ǁĮÀ�ʷʰ永包͔Ŷ�ɡ�ħ�ƚ用
�ÉǴ�¥ϓ�љқš¥

º�1Əϒǩ1包͔Ɠѭүǁ�ȭѝ�FфȎÁ̜љқš¥Ǭɡ�ħ�ƚ用ŶȎÁ

ϒ
�æ¥ɡ�ħ�ƚ用h上¬¥ȭѝŶÁϒ� 

͒�ϔ͊@ƧŶ¥ǬɡŎº��Üǁ< ÌÏĞǪ但ƿɖŶɡ�ħ�ƚ用�ƹ大

º次尾Ǫ但ƿɖŶˊ'仍9�æ�ǬȎÁ�į�¥ȏƽȎÁϒp�FфȎÁϒ1Vĩ


Ŷϒǩ:ʏƓcƀ�͝ˊ'仍9h上¬¥ȏƽŶГ三�才ͳ希΃įГ三1ȏ主=ß�

�ǉ】ɦ 12Μħ�ɱ΁�Ŷ¥Ǭɡ�ħ�ƚ用ƭ司įȏø=ßϓ用2_=Ҋ�ġĴ

ňcϟđ土ǁįĽ§_äƧҞ1̂ŨȻ屹� 

t�RǢ��š¥ɡ�ħ�ƚ用Ŷ�̜
¬ϔ͊@Ŷͳ˼/ѭÉǨ世¥ɡŎº�

1Əϒǩ�ħɬ͝ϒǩĮ互��ȭѝ�FфȎÁ̜љқš¥Ǭɡ�ħ�ƚ用ŶȎÁϒ


Ŷћţ包 �͔Â̜ǩcƀ�¥Ǭɡ�ħ�ƚ用΄š¥ǬȭѝŶф尾Ïǁ有À­%ŶȾ

Ҏ�Ȥ�Į互�Ǵ�.ɣó互Ŷҩǟ－ϴ� 

才ͳ�ǛŶȻ屹�üǫʔ͜�< ÌÏĞǪ但ƿɖɡ�ħ�ƚ用1ň͔ͳ˼Ŷó

次ϸ΅�ɵ�Ī�他世�ĈɴȻȭѝ҇̚ɘÒ©ȯ΄¥Ǭɡ�ħ�ƚ用Ŷ各ҤǁÕ� 
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ʢ�史�ɴȻɘÒ©ȯ各Ҥ 

Â史¾¬8士�Q¯ÕɴȻȫ平ȭѝɘÒ©ȯ΄< ÌÏĞħ�1各Ҥ��史ǧ

�ɦȗʔɘÒ©ȯŶĮ尾ň͔�ġ[Ȼ屹=ū/他ɳĴŶү©D©з支凡�ˊƧ8士

�ǉ】šÂ乏ƽŖħ�Ŷ=ūRŭ� 

��ɘÒ©ȯŶүϒň͔ 

�ǉ】才ͳǇ҈ǉ】ŶQҎªҥD΄< ÌÏĞđ土Ŷ΂ο希΃�ȗʔhrȷ各

Ҥ< ÌÏĞɡ�ħ�ƚ用Ŷ©ȯ�Ƃ�ĈˣhЌÜ@Ŷүϒň͔�Âl：�ȭѝ̚

҇ȷɣP˧¥仔ƿɖГȷŶ�ƿɖrD－©ȯ
�шѿ次尾ͬФđ土Ŷ��ʷŢÏ－

©ȯ
_Dįbrȷ各ҤǪ但ƿɖÛ.¬�ǉ】ɴȻϡѼ:Ŷ�ɳĴ©ȯ
�È̜ĳ

< ÌÏĞ1ħ�ż¬ȫǪƒ任Ѣ但Ƨ�˷͂_ĈÏR¸ξɵįŖ´ɽŶSɧƿɖ

πĊŕѭǨįbͬФR¸�¥仔үϒŶ老ķ任Ƣ��不_Ìȫ平ȭȿĈÏ 350<J1

ͩΦ̘ѱǁ串ɠϡ介�ǁ�ɳĴȏ主үϺʻºŶrȷ全ǿ��ǉ】Ηrȷ¼付ɵƂǉ

】ȏ主ϡ介�2018· 3Í 5T	Ŷ布Ȍ�ɘÒ©ȯŶүϒ布ȌĪ͈次ʔšƀ 6 �_

�ĥø8士ƿɖrD－©ȯD�ʷŢÏ－©ȯŶЌÜƚň͔� 

ƀ 6 ȫ平ȭѝɘÒ©ȯ1үϒ布ȌĪ͈ 

布Ȍ§Ν 布Ȍ·ơ 布ȌĪ͈ πĊүϒ 

ɟ#ä�尖ƼºŨ 2015 :Ƴʾɟ#尺吸/M ƿɖrD－©ȯ��ʷŢÏ－©

ȯ�【ÀГɖͬĮ 
ɋҢĞȭ 2018 :Ƴʾɟ#尺吸/M �ʷŢÏ－©ȯ�ƛο< ͬФ 
ɋҢȏĲƀ 2019 �ʷʾҢͮõ �ʷŢÏ－©ȯ�ƛο< ͬФ 
件ҢĞȭ 2018 :Ƴʾɟ#尺吸/M �ʷŢÏ－©ȯ�ƛο< ͬФ 
件ҢȡÁ 2019 �ʷʾ件ҸҢͩ交ʔõ �ʷŢÏ－©ȯ�ƛο< ͬФ 
ㄧͬĞȭ 2018 :Ƴʾɟ#尺吸/M �ʷŢÏ－©ȯ�ɘ:< ͬФ 
件mㄧͬͩΦ΀ 2018 件m%ʝㄧͬŽ�ÀǠ<s �ʷŢÏ－©ȯ�ɘ:< ͬФ 
件m~<Ğȭ˸Ò台΀ 2019 件m~< ͬФʭ �ʷŢÏ－©ȯ�ɘ:< ͬФ 
件m~ͩyɌĞ元h�" 2019 件m~ɌĞ交ʔ)˼ʭ �ʷŢÏ－©ȯ�【ÀГɖͬĮ 
YouBike 件m~< ÌÏ
Ğæȏ布ȼ 

2019 件m~Ƴō�ʷõ �ʷŢÏ－©ȯ�< ÌÏĞ 
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��	ƿɖrD－©ȯ 

ƿɖrD－©ȯƏư< ÌÏĞȫ平ȭѝ_ĈÏR¸r_ҕDĳŶ¥仔Sɧƿ

ɖГȷŶrȷ－��šͬФÏǁ­ĪÌšSɧƿɖŶǕ�πĊ�©Âȫ平ȭ҇̚¥仔

SɧƿɖŶГȷĨ̆ȷɣL引.¤ŶȎÏ�Ŷ�世Érȷʗ�.¤ŶǪ但ƿɖ因¸�

ȖЊ Castiglione et al. (2014) ¬ƿɖɡ別Ŷ�ʷͷ尺因ƚ/Ŗħ�ŶȎÁ�Ŷ=Ҋƻ

白��ǉ】ˣh< ÌÏĞħ�żrȷə任ŶSɧƿɖҊƚ¯�� 

1. Óǻƿɖ��Ȇ�ǻȂƿɖ˿�他šÓǻ:ɭĢ1ƿɖ� 

2. �ǖ－ƿɖ�=ǁ�)Ü
��/'旨˚旨
D�%ɥɇȒ˚旨
� 

3. ΨƯ－ƿɖ�=ǁ�即с
��ѐŲ
D�Ǭ�Ģɔ
� 

4. Ì\－ƿɖ�=ǁ�̨Ǧ
��ź�
D��̠Ǻ回
� 

5. įbƿɖ�њÀȠňπĊ�Ûʷɧ.͂ѷÌÏĞƒŐɭĢŶƿɖ� 

�ǉ】¬ƿɖrD－©ȯŶЌÜ@�əÈ�ćƊ印 (2016) ŶɎŭ�΄š< Ì

ÏĞŶȫ平ȭÉĘ�įȭѝ҇̚Ŷ#«ä�ċň�¥ΜƿɖҊƚŶP˧˼ơ�©ÂƤ

忙¨ÜǁƿɖrD－©ȯŶưϔ�ǁÂ��ǉ】¼付� 104·ɟ#ä�尖ƼºŨ (ɟ

#尺吸/M�2015) š件m«ɘŶ尺吸̂Ũ_ˣķŖπ1үϒ�͝尖Ƽ̂Ũ_�乏ϊ

1Вų̂白=Ҋ#«ħ��ʢ�Ȳɦ#«ħ�=º 9%Ҋ�ʢ�ȲĥЊʢ�Ȳ=Ҋ世

�Ĉʧ=º 41Ҋ�Éˊʧϣ1ʢ�Ȳ=Ҋƻ白ƓÀ 103Ҋ�˷É�ƿɖҊƚ任#«

ħ�=ҊƉқ��΄з1҈Ə�ĩ¯͝=Ҋđ土/Ŷ�ǯɚ去ħ�Ó³ (cϟ�

050203)
r¤ȏP˧�ǖ－�ΨƯ－DÌ\－˿­Μқ－Ŷƿɖ�É��̠Ǻ回
1

ƿɖπĊ�r�<冬Τ«ϋ元 (070201)�打回元Ŗ (070202)D尾Ĕ元Ŗ (070203)˿

­Μ#«ħ�ŖĨ̆�©Â��ǉ】ĥ司¥ƿɖ1ГȷπĊϔ̏¬¥Μ#«ħ�=Ҋ

��世ÉƢ白h#«ħ�任ƿɖҊƚŶ΄з҈Ə�ЊÂǗ亦¥ȫ平ȭ҇̚串ɠ 350<
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J1ͩΦ̘ѱ:rP˧¥ҊƚƿɖŶ#«ǢИ_ÜǁƿɖrD－©ȯŶưϔ�͞ ʧ1

ƿɖrD－©ȯүϒň͔Ėƀ 7 � 

	

ƀ 7 ƿɖrD－©ȯүϒň͔ƀ 

rD－©ȯ үϒ§Ν ň͔ 仍Ò 

Óǻƿɖ Óǻƿɖ ¥ȭѝ҇̚#«ħ�=ҊқšÓ³ (0502) ŶǢИ <予 

�ǖ－ƿɖ 

)Ü 
¥ȭѝ҇̚#«ħ�rȷʗ�˚去ʷ̯πĊŶ#«ǢИ�l：

��ʷħ�#« (03)�ƢЙħ�#« (05)�< ħ�#« (06) 
D打曲ħ�#« (07) Ŷʾ=ʧ=Ҋ 

<予 

/'旨 
¥ȭѝ҇̚#«ħ�=Ҋқš旨Ȓ (0602) ÛƉқ%ɥɇȒ 
(060204) ŶǢИ 

<予 

%ɥɇȒ ¥ȭѝ҇̚#«ħ�=Ҋқš%ɥɇȒ (060204) ŶǢИ <予 

ΨƯ－ƿɖ 

即с 
¥ȭѝ҇̚#«ħ�=Ҋқš即с℃ɏ (0603) Dź͂Λä
工Ƶ (0604) ŶǢИ 

<予 

ѐŲ 
¥ȭѝ҇̚#«ħ�=Ҋ/rĨț̔żț̔ѐŲŶ#«ħ�

ǢИ�l：�必ʗƘǽɝ元 (010403)�ɚ去 (0501) Dǯɚ去
ħ�Ó³ (050203) 

<予 

Ǭ�Ģɔ 

¥ȭѝ҇̚#«ħ�=Ҋ/rĨóº�SǬ�Ģɔ�¯д仰�

ÏƳ˿�Ŷ#«ħ�ǢИ�l：�ťɔ去 (050102)�ǯɚ去ħ
�Ó³ (050203)�ǯįbħ�Ó³ (050204)�ƳōГ҈ (0601) 
Dź͂Λä工Ƶ (0604) 

<予 

Ì\－ƿɖ 

̨Ǧ 
¥ȭѝ҇̚#«ħ�=Ҋ/rĨа̨ț̔Ŷ#«ħ�ǢИ�l

：�ɚ去 (0501) Dǯɚ去ħ�Ó³ (050203) 
<予 

ź� 
¥ȭѝ҇̚#«ħ�=Ҋ/rĨź�Ŷ#«ħ�ǢИ�l：�

�Ǜ1�̨Ǧ
rD－ŖʏƱŶ#«ħ�_DŇɿ (050401)�
ź͂Λä工Ƶ (0604) D<冬Τ«ϋ元 (070201) 

<予 

�̠Ǻ回 

¥ȭѝ҇̚#«ħ�=Ҋ/rĨ�̠打曲DɭĢǺ回ƿɖŶ

#«ħ�ǢИ�l：��Ǜ1�ź�
rD－ŖʏƱŶ#«ħ

�_D'旨 (060202)�/旨 (060203)�%ɥɇȒ (060204) D
打曲ħ�#« (07) 

<予 

įbƿɖ įbƿɖ 
њÀȠňπĊ�Ûʷɧ.͂ѷÌÏĞƒŐɭĢŶƿɖ1Ǉ΄з

Ŷ#«ħ�ǢИ�l：�必去 (01)�Wä (04)�ƢЙ (05)�
打曲 (07) Dҏҷ (08) ħ�#«Ŷʾ=ʧ=Ҋ 

<予 

*�ƀˣD1�҇̚
Əư_¥ȫ平ȭѝǁ/M串ɠ 350<J1ͩΦ̘ѱϡ介 
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��	�ʷŢÏ－©ȯ 

�ʷŢÏ－©ȯƏư< ÌÏĞȫ平ȭѝ任次尾不~ͬФđ土Ŷ次¨˼ơ�ąĮ

尾ÉĘæ¥ȫ平ȭr_ĈÏR¸ҕDĳŶįbͬФR¸�l：� 

1. ƛο< ͬФ1ѭǨƌä－�l：�ɋҢ
D�件Ң
ŶѭǨ�ǁ¤ȏÈ̜

ȫ平ȭ任Ңͩ元ȭŶ̘ѱD元ȭ1ͬФɖȷ��ǉ】_仍S�ïȡÁϒǁҩ

ǟ�Ǘ亦ȫ平ȭѝ҇̚ɋҢŕ件Ң1jҩ元ȭϒÜǁүϒň͔� 

2. ɘ:< ͬФ1ѭǨƌä－�l：�ㄧͬ
D�<Ğ
ŶѭǨ�¤ϓǁ�È

̜元ȭ̘ѱDͬФɖȷ�_西ͬͩ好ϒÜǁҩǟǗ亦ȫ平ȭѝ҇̚ㄧͬ1j

ҩ元ȭϒ�<ĞѭǨ1үϒњ巴Ƞâ_ͩ好ϒjҩ�Û�ǉ】老Ћ℃Ȣȭ§

Ǉ¤ÛÒ台Ǉʚ1<Ğȭ˸ѝÒ�_ȉȊ.¤ÏĞR¦ŕͩ好=ƾŖcƀŶ

<Ğťɔɖȷ� 

3. 【ÀГɖͬĮ1ѭǨƌä－�l：�čГĞ
ŶѭǨD�<ͩ
Ŷťɔȷ��

�ǉ】_ȭѝ҇̚1ͩyɌĞ元ϒ̜_Dϡ介:1ͮͩǢИÜǁүϒ� 

4. < ÌÏĞđ土�ĝ1ťɔȷ��l：�ȫ平ȭ�ĝ1ʰ因
D�ɘɠŶť

ɔɤơ
�ƒż_¥ȫ平ȭˣĨŶĞÒϒ�Ƨż_串ɠϡ介:1ȫ平ȭϒ̜

Üǁүϒ� 

͞ʧ1�ʷŢÏ－©ȯүϒň͔Ėƀ 8 � 
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ƀ 8 �ʷŢÏ－©ȯүϒň͔ƀ 

ŢÏ－©ȯ үϒ§Ν ň͔ 仍Ò 

ƛο< ͬФ 
ɋҢѭǨ ȭѝ҇̚*ɋҢjҩ元ȭϒ�_仍S�ïȡÁϒǁҩǟǩ - 

件ҢѭǨ ȭѝ҇̚件Ңjҩ元ȭϒ�_仍S�ïȡÁϒǁҩǟǩ - 

ɘ:< ͬФ 
ㄧͬѭǨ 

ȭѝ҇̚ㄧͬjҩ元ȭϒ�_ㄧͬ元ȭŖ西ͬ1ͩ好ϒ

ǁҩǟǩ 
- 

<ĞѭǨ ȭѝ҇̚<Ğȭ˸ϒ Ǭ 

【ÀГɖͬĮ 

čГĞѭǨ ȭѝ҇ͩ̚yɌĞ元ϒ Ǭ 

<ͩͬФ 
ȭѝ҇̚#«ħ�қ�ǆͮ�ûʹͮͩ (030302)
D��
ȸͮͩ (030303)
1ǢИ 

<予 

< ÌÏĞ 
ȫ平ȭʰ因 ͝ȫ平ȭ1ĞÒϒ Ǭ 

ɘɠťɔɤơ ȭѝ҇̚1(l：͝ȭÌ*Ŷ)фȫ平ȭѝϒ Ǭ 

*�ƀˣD1�҇̚
Əư_¥ȫ平ȭѝǁ/M串ɠ 350<J1ͩΦ̘ѱϡ介 

	

	

��ɳĴү©DɳĴ支凡 

Ɋ�ƒǛ+͒Üǁүϒȳ��ǉ】ɴȻϡѼ:Ŷ©ȯ�ŋÀʲ­rȷ各Ҥȫ平ȭ

ѝǪ但ƿɖɡ�ħ�ƚ用ŶϘ¬©ȯ�_�次ʔh�ǉ】ɺ尺rȷ各Ҥ΂Ҳ̂ŨÛġ

Ɖ\ǖɴȻϡѼŶǟǖ©ȯ�ġ[ˣh©з1ɳĴ支凡� 

1. ź͂D͒行©ȯ�l：¥ɘɠ͒行ųŮ��"大ºDź͂΄ΤÎͬĮŶ用ơ

˿��ǉ】ɦǉ】ϡ介Ǡň¬件m~�њ6含_ȉȊ~:¥ɘź͒ųŮŶǿ

ʚ�Û+ɳĴ�ɘɠJơŶʚϴ－� 

2. Ǭ�DǻȂ©ȯ�l：·壯�－â�ɿĔ˼ơ�¼��ǻȂ白º�ɭ�ǉ】

ķɬ1布Ȍƚ用巴ŭɬŹǬâħ�ż1ǐ �ˬÛį}̜布Ȍ_̾҂�Ƃ^�

尾Ŷħ�ųŮ�ƴɍ工į©ȯŖʻºŶ全ǿ功'Í」_ʯŒ凡� 

3. Ì˷串΁©ȯ�l：�Țǭʉ��͉ơ�нơ�ǡƈ	D«úʉ��Ŀơ�

ȜŚɋơ	�ƒż¬老ķ布Ȍ1ȏ主ͨơȏ+пɬ�ʾ=ɳĴ�ƧżƓɦǉ
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】1Ż主JơǠ住š件m~�ġ[ɍ工件m~΁:1«úʉ��Ǒŕ.Ǒʻ

ºұ̋全ǿ� 

4. Ǉ҈�ʷƳ支�件m~š 2015 · 4 T 1 Sķț�< ÌÏĞѷǨƒ 30 =

ҙá̔1Ƴ支�ġ[rȷ）үħ�Ю三弗ɋŶħ�ż1Ǫ但Ïǁ(Wu et al., 

2019)��ǉ】¬ȏ主̘ͨŶ老Ћ�似á¤ȏl：͝ȏ主ѝƒƧ1ȎÁ_ɳ

Ĵ͝仔Ƴ支1rȷ各Ҥ� 

��ɘÒ©ȯ各ҤŶ=ūRŭ 

�š�QɴȻ©Ũ҈ƏŶү̜ǅǁ˿VJơ�ƴ�ǉ】色Ƣ�­9好－ɁѢ因ƚ

_Ҳ҅< ÌÏĞȫ平ȭѝ҇̚ɘÒ©ȯ΄įǪ但ƿɖ1ɡ�ħ�ƚ用Ŷ各Ҥ҈Ə�

ɁѢ=ūƹ土Ǘ旨�ɧ�š=ū­Ǭүϒ1主ƹ，Ǉ҈_DǇ҈ɪơ任R¦ŶRŭ�

才ͳƢ�зүϒ (Y)�Ìүϒ (X)Dĭż1主Ŷ҈Ə �̧æ因ƚ1ƻ白	�ġ[ä�ˊ

'�Rŭŕˊ%ͅÚŭ˿RŭȒÖ因ƚŶəϒ�ærƢ�ıϒĪ化Ǜзүϒ任Ìүϒ

1主Ŷ各Ҥ҈Ə� 

¬­9好－ɁѢ因ƚ/�Ìүϒ任зүϒŶϒ旨҈Əʷɧ_�¢ú¸、上� 

=
7
= >

?
+ >

;
@
7;
+ ⋯+ >

B
@
7B
+ C

7
, E = 1,… , (	

į/�=
7
cƀ	(Ǭϓ�/į/�Ǭϓ�EŶзүϒ�@

7;
, … , @

7B
Ɠcƀϓ�	EŶIǬ

Ìүϒ�>ǁĉǬÌүϒ¥ÌŶƏϒ�cƀ�Ìүϒ任зүϒ1主Ŷ好－҈Ə�ġ[

ƹ因ƚ/ÀƥȒÖŶəϒ�C
7
cƀϓ�E1ͷ尺全ǿ� 

次Ǭ因ƚrąj仿判Ŷ�ȦɈĪƀ�¯�� 

J = KL + M	

į/�JDMŶȦɈ%'ǁ(×1�Kǁ(×I�LǁI×1� 

因ƚəϒL1ȒÖR¸r_ˊ'�Rŭŕˊ%ͅÚŭ˿Rŭ世ÏɺЅ�ġ[_�
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¢Ѕh1<¸世ÏÖǗ� 

L = K
N

K
O;

K
N

J	

�ǉ】_�ȭѝħ�̜љқš¥ɡ�ħ�ƚ用ŶȎÁϒ
ǁзүϒ�_ȫ平ȭѝ

҇̚¥仔ɘÒ©ȯǁÌүϒ�ä�­9好－ɁѢ=ūɴȻĭż1主Ŷ҈Ə��šɁѢ

=ūǠĴ因ƚuÀ�Ǭзүϒ�ƴ¬΂οЌÜ�ɦ¥Ǭɡ�ħ�ƚ用=âƢ�因ƚġ

ȒÖəϒ�ʶǬɖÜ低：�¥Ǭɡ�ħ�ƚ用1主ġ.3Ǉ,克�字ǋŶɍ工�ŏҞ

�ƒ΄ɡ�ħ�ƚ用Ŷ包ʏɴȻ�ĉǬɡ�ħ�ƚ用包¾¬.¤Ŷƿɖɱ΁�ȠňŶ

ȎÁȏ主=ß�ƹ_工ňÂɍ工� 

世ÏəϒȒÖƧ��ǉ】Ҟ_ tлň尺͟因ƚ1¥仔Əϒƹ，ұ̋ʚš 0�_ã

â因ƚ/΂ο΄ɡ�ħ�ƚ用Àұ̋各ҤŶүϒ�ġ[希΃Əϒ1�Ǚ外Īǉã¥қ

－΄¥ɡ�ħ�ƚ用Ŷ各ҤR¦�Â̂Ũɦ�šV΄ŷȼ外=ѱ1̂Ũ�ɴȻ¥仔ȫ

平ȭѝ1ɘÒ©ȯ΄š¥ɡ�ħ�ƚ用1ȎÁȏø=ßŶ各Ҥ�_DÂ各Ҥ¬.¤ħ

�ɱ΁�ŶǿʚǁÕ� 

ʢx史�=ūƾ˼ 

Σ¨�˄ƒ�史1ǉ】工ǗÈ̜��Q¬Âˣhó次Ŷ=ūƾ˼¯΀ 10 �ĥø

=ǁ�=ҊȎÁǪ但Ïǁ
��Ѣȳɡ�ħ�ƚ用
D�ɴȻɘÒ©ȯ1各Ҥ
˿�%

ʾ=�=ҊȎÁǪ但Ïǁ¾¬ɦķɬ1Ǵń布ȌʭʔÍǉ】=ūŖπ1Ș¸�Ѣȳɡ

�ħ�ƚ用1乏ƽз�ƉǙȦɈ=͜=ū布Ȍ_Ѣȳh< ÌÏĞŶɡ�ħ�ƚ用�

ɴȻɘÒ©ȯ1各ҤƓŗɵ��乏ƽ1̂Ũ��_Ҳ҅ȫ平ȭѝ҇̚¥仔ɘÒ©ȯ΄

įɡ�ħ�ƚ用Ŷ各Ҥ�_�=â七ǛįЌÜĈҶ� 
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΀ 10 �ǉ】1=ūƾ˼΀ 
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��=ҊȎÁǪ但Ïǁ 

=ҊǪ但ÏǁҊƚÜǁ布Ȍƒʭʔ�ƏǁɦǴńŶ< ÌÏĞħ�布Ȍ=Ҋġj

)ѭүǁʣ¨ǉ】�Ŷ1布ȌȘ¸�_ä世ÏƧҞŶ=ūĈҶ�Â乏ƽrʧ=ǁ�布

Ȍ力ʔ
��ħ�ɱ΁=Ҋ
D�布ȌȘ¸ѭ˨
˿ĈҶ� 

��	布Ȍ力ʔ 

¬ķɬ件m~ƳōŖˣĨ1 YouBike西ͬ布ȌƧ�ɭįǴń布Ȍȁ/К老hʣ¨

�ǉ】Ŗȕň1ȏ主DŻ主ϡ介:ŶȎÁǌ考�¤ȏǲɊ.忙ŉŶ布Ȍ�҈š�ǉ】

Ŗ老ķŶȏ�Ż主ϡ介_D布ȌК老ŶǴƓ宅͞Ė�˄ʢ�史ʢ�ѝ� 

布Ȍ力ʔ1ƧҞĈҶŶЌÜʧ史ķċšǉ】Ŗɼ�Ŷ布Ȍ=ūJơ�©Â¬Ĵň

工Ǘʧ史1ƒ�他�΄�ǉ】1=ūϊȲÀŖȻ屹�ͳqQҎǁ©зŖķɬ1布ȌȘ

¸任ǉ】�Ŷ1πĊÈ̜�¬=ū布Ȍ1JơϊȲ�ÀƤ%Ŷǿʚ�É�ǉ】ǁ�ª

зˊ子ɴȻȫ平ȭѝ҇̚ɘÒ©ȯ΄ɡ�ħ�ƚ用1各ҤŶ�Ŷ�先ǁз_�ȫ平ȭ

ѝ
1布ȌJơ世Ï=ū� 

��	ħ�ɱ΁=Ҋ 

�ǉ】ĥ司.¤Ŷħ�ɱ΁ɦ布Ȍ2_=ѱġ=âƢ�=ū因ƚ�ƴÂĈҶǁƧ

Ҟ布ȌȘ¸ѭ˨Ŷͷ互ɖÜ�¬Â�< ÌÏĞȫ平ȭѝŶħ�ɱ΁ƏȖЊ�ȏ主ǐ

ˬ
��ȎÁ引�
D�Ǫ但Ïǁ
˿�RǢĪ屹Ǜġ2_=Ҋ�¯ƀ 9 � 

ȠâȢ包�ȏ主ǐˬ任ȎÁ引�Ŷɱ΁=ҊƏəÈǇ҈ǉ】Ŷƻ白ÉĪ�ÉǪ但

Ïǁ1=ҊƓƹǁ�ªзQҎ水ū�Ƞķ¥ȎÁŶȫ�ȏ／�ʡɖ̘ѱD�ïʹơ˿

ͳqǉ】弗Hħ�Ŷүϒ世Ï=Ҋ�į͞ʧ=ҊR¸宅͞Ė�˄ʢ�史� 
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ƀ 9 ħ�ɱ΁=ҊǢ¦加次ƀ 

ɱ΁=ҊǢ¦ =Ҋ仔� cϟ =ҊÈ̜ŕrȷcƀ包ʏ 

ȏ主ǐˬ 
�Sħ� W rȷʗ�弗­�ǖ－�Ŷ1ȎÁ 
ɍSħ� H rȷʗ�弗­Ì\－�Ŷ1ȎÁ 

ȎÁ引� 
ȎÁʗ� P ȎÁš͝ȭȫǪÌÏĞ 
ȎÁ；L A ȎÁš͝ȭѢ但ÌÏĞ 

Ǫ但Ïǁ 

�ȸǪ但 N rȷǁ˚旨�˚去1ʷ̯ȎÁ 

Ǵ«Ǫ但 S 
rȷ_Óǻŕ< ͬФ元ȭǁȿѝ�óºȎÏ�ŶƧѢ

但Ǵʭ 

／ȏǪ但 L rȷ¬Ǫ但1主tÀƿɖ´ɽ�ŕƹ_�̠打曲ǁ�Ŷ 

	
	

��	布ȌȘ¸ѭ˨ 

ĥЊƒǛ1ħ�ɱ΁=Ҋ�ǒ¤ȏÈ̜�ǬǢ¦� r大¨h 12Μȫ平ȭѝŶ

ħ�ɱ΁�ĥÂ��ǉ】ħ�MySQL 8.0ɦǴń布Ȍѭ˨ǁ 12ǬȭѝJơŶ布Ȍƀ�

¯΀ 11 �ĉǬ布Ȍƀ¥ǌ考��Μħ�ɱ΁�įх王1¥¢ǁ¥ȫ平ȭѝ�Б王1

¥ҝÒƓǁ�S/Ŷ 24Ǭ'ȏɘƽ�ƀȘ1:ǼƓǁ͝ɱ΁�¥ȫ平ȭ�¥ȏƽŶ

SïȎÁ̜�SïȎÁ̜ň͔ǁ͝ɱ΁͝ȫ平ȭ͝ȏƽ1фȎÁϒ�͝ɱ΁1Fϒ�

ƧҞ1ǉ】ɦ_Â布ȌȘ¸ǁɡ別�ґҞ世Ï΂ҲЌÜ� 
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΀ 11 布ȌȘ¸ѭ˨�包΀ 

	

��Ѣȳɡ�ħ�ƚ用 

Ѣȳɡ�ħ�ƚ用Əǁªзǉ】�Ŷ��ä�ƉǙȦɈ=͜ý小͜ū< ÌÏĞ

Ŷ次尾ħ�上父�Ѣȳįħ�ƚ用�Â乏ƽrʧ=ǁ�ɡŎº�ϒ̜老Ћ
��ƉǙȦ

Ɉ=͜
��布ȌƧʭʔ
��ȏø=ß=ū
D�Ż主=ß=ū
˿ĈҶ� 

��	ɡŎº�ϒ̜老Ћ 

¬΂ο世ÏƉǙȦɈ=͜世Ï=ū1ƒ��ǉ】�Ï˚ɡŎº�ϒ̜Ŷəϒ老Ћ

�世Ï尺͟��QФ�.¤ŶɡŎº�ϒ̜əϒǩǟ存ɢÏƉǙȦɈ=͜Ŷͬ亦�ġ

[_�҂Ě|ȟ及ϡϒ水Ö¥əϒФ�΄=ū̂ŨŶ各Ҥ�吸β͝ϡϒ耳əϒŶү@

¿好�老Ћ¿好ēѝ1əϒǩÜǁ΂οͬÏȏŶɡŎº�ϒ̜老Ћ�Ǉ҈ŶȻ屹宅͞

Ė�˄ʢ�史ʢ�ѝ� 
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��	ƉǙȦɈ=͜D布ȌƧʭʔ 

͒�ƒǛ尺͟ġ老ķˊĦɡŎº�ϒ̜Ƨ��Qͯ_ Python Scikit-learn 0.22.2 ǹ

� (Pedregosa et al., 2011) /Ŷ decomposition.NMF)Į世Ï=ū�Ɇ΄ 12Μħ�ɱ

΁1布ȌƀÜǁǴńȼ外ȦɈ�=âɢÏƉǙȦɈ=͜��š͝皮亦ŭħ�ʇơ�ǡ

ŭ世Ïͬ亦�ǁ�似á皮亦̂Ũ͘�ɘɠˊĦ͜�΂οЌÜȏ+�ÏФ�.¤Ŷ耳Г

ȿńǩġ[Ϟňͬ亦̂Ũ」ɣ¼й� 

ǁäįϒǩ̂Ũɬ_Ɵ希ŶV弗任市Ҙ��ǉ】¬世ÏƉǙȦɈ=͜Ƨ�ä�ɡ

ŎȦɈ:¥º�ŶȎÁфĻ΄ҩǟȦɈDɡŎȦɈ19ȯ世ÏƧʭʔ�¯΀ 12�͒

ͳƧʭʔŶɡŎº�ńrʯ͜宏ǁ�ɡ�ħ�ƚ用
�ÉƏϒǩƓѭ˨ǁ¥ɡ�ħ�

ƚ用引�šǬȫ平ȭѝŶȎÁϒ�҈šÂƧʭʔŶ͞ʧЌÜ任包ʏȻ屹͞Ė�˄ʢ�

史ʢ�ѝ� 

	

 

΀ 12 ƉǙȦɈ=͜DƧʭʔ˼ø�包΀ 

	

��	ȏøDŻ主=ß=ū 

͒ͳ=͜ƧŶ< ÌÏĞɡ�ħ�ƚ用��ǉ】ɦ世�Ĉ希΃įšȏ主DŻ主�

Ŷ=ßϓ用�_ͽ͟ʔ͜.¤ħ�ƚ用ŶÏǁ包ʏ�ȏø=ß=ūƏ才ͳɡŎȦɈ希
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΃¥Ǭɡ�ħ�ƚ用Ŷȏø=ß�_Хâ¥Ǭħ�ƚ用ŶµǾȏƽ�ÉŻ主=ßƓƹ

才ͳҩǟȦɈ希΃¥Ǭȫ平ȭѝ引�¥Ǭħ�ƚ用ŶȎÁ �̜_希΃¥Ǭħ�ƚ用Ŷ

Ż主=ß上父�Â�Ǣ¦Ŷ希΃ɦÀåš�ǉ】ɺ屹¥Ǭɡ�ħ�ƚ用ǐƧrȷŶȫ

平ÏǁɖГD΄зĳŶħ�ʃ͕�˷ÉÂɺ屹πǖąe」Ŷ҅Њμ×�©Â�ǉ】世

�ĈɴȻɘÒ©ȯ΄ɡ�ħ�ƚ用Ŷ各Ҥ� 

��ɴȻɘÒ©ȯ各Ҥ 

ɴȻɘÒ©ȯ各ҤƏǁªзǉ】�Ŷ��ɴȻ< ÌÏĞ¥ȫ平ȭѝ҇̚1ɘÒ

©ȯ΄įħ�ƚ用Ŷ各Ҥ�Â乏ƽrʧ=ǁ�үϒ¼付
��ɁѢ因ƚƢ白
��因ƚȒ

Ö
��因ƚлň
D�ɘÒ©ȯ各Ҥ=ū
˿ĈҶ� 

��	үϒ¼付任ɁѢ因ƚƢ白 

�QȖЊǉ】�Ŷ任QҎªҥ�x h�ǉ】Ŗ҈>Ŷȫ平ȭѝɘÒ©ȯl：�ƿ

ɖrD－任�ʷŢÏ－˿ĭ%Ǣ¦�ůÂƻ白¼付Ǉ҈Ŷүϒ布Ȍ�ſĈŶүϒ老ň

͞Ė�˄ʢ�史ʢ�ѝ�˷É΂οħ�ŶүϒɦĥЊƧҞ因ƚлňŶ̂Ũ世Ï尖次� 

ŏҞ�˄ʢ�史ʢ�ѝŶȻ屹��ǉ】老_­9好－ɁѢ因ƚ世ÏÂ�乏ƽŶ=

ū�įÌүϒǁƒ升ȗʔ�¼付1¥ȫ平ȭѝŶƿɖrD－任�ʷŢÏ－©ȯ�Éз

үϒƓǁ��乏ƽ1ҩǟȦɈ�æ¥ɡ�ħ�ƚ用引�šǬȫ平ȭѝŶȎÁϒ��Q

ɍ工¥Ǭɡ�ħ�ƚ用Ŷ引�Əĸĳȫ平ȭѝ҇̚1ȠňɘÒ©ȯŖҦɖ�ͯ Ƣ�好

－ɁѢ因ƚ_ɴȻ¥仔©ȯ΄¥Ǭɡ�ħ�ƚ用Ŷ΂ο各Ҥ� 

��	因ƚȒÖ任лň 

因ƚŶəϒȒÖ���ǉ】ħ� Python Statsmodel v0.11.1 ǹ� (Seabold & 

Perktold, 2010)�ʺ¥Ǭɡ�ħ�ƚ用Ƣ�巴由̘仔1­9好－ɁѢ因ƚ�ġ_ˊ'�

Rŭ世Ï因ƚŶəϒȒÖ� 
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É因ƚлňƓ¯�˄ʢ�史ʢ�ѝŖǛ�Ɋ�希΃¥因ƚŶ R-square ǩD尖次

Ƨ R-squareǩ��_ұ̋－лň (F-test) л̎因ƚŶ次尾忙Ʉơ�¥ǬүϒŶəϒǩ

Ɋ�_ tлňãѡ¥ɘÒ©ȯƹ，΄ɡ�ħ�ƚ用Àұ̋各Ҥ��͂Ģ�Ǘ亦¥ǬÌ

үϒ1主ŶǇ҈Əϒ_҄âġ似áɁѢ因ƚÀͳɋŶ 好－�̄ ¥仔лň̂Ũұ�因

ƚƢ�」ɣ¨忙�æ世�ƧҞŶɘÒ©ȯ各Ҥ=ū�E1�ƓƁªǮ�үϒġǟ占Ƣ

�因ƚ� 

��	ɘÒ©ȯ各Ҥ=ū 

ɘÒ©ȯ各Ҥ=ūƏǁ次ʔɁѢ=ū1̂Ũ�ȗʔ.¤ħ�ɱ΁�¥仔ɘÒ©ȯ

΄ɡ�ħ�ƚ用Ŷ各Ҥǿʚ�Ɋ�世�Ĉɺ屹¥Ǭɡ�ħ�ƚ用ŶÏǁ包ʏ任rȷȎ

Ï�Ŷ��次¨ƒǛ1ȏøDŻ主=ß=ū̂Ũ�ˣhΣ次Ŷǉ】引上� 

x�'̂ 

才ͳ�Ǜǉ】ƻ白��ǉ】1�Ŷrʯó次Ͱº��Qˣh1=ūƻ白\ǖŗҭ

Liu任 Lin (2019) 1ǉ】�Ûǁ�>¨�ǉ】1�Ŷ�Â�=ūƾ˼À_��ѝ弗ǁ

ţұŶ）ү� 

��	�ǉ】ħ�ͳqQҎ弗HɴȻŶүϒ�ȫ�ȏ／�ʡɖ̘ѱD�ïʹơ	Ī

=Ҋ¥ȎÁŶǪ但Ïǁ�ġ[_Âħ�ɱ΁=ҊÜǁ次尾΂ҲŶƒ台Ü去� 

��	�ǉ】ħ�ƉǙȦɈ=͜ķcįb)ĮÜǁ\ǖŶ=ūRŭ�_ͷ�ɦȫ平

ȭѝŶ次尾ħ�上父=͜º.¤ȏƽŶħ�µǾ� 

_�）үƏȖЊQҎªҥ/΄Ǉ҈ǉ】Ŷ水ūÉĪ�ƧҞŶǉ】̂Ũ任Ȼ屹ɦ͞

ʧȻ屹ÂǮ）΄΂Ҳ̂ŨŶ各Ҥ�_DŖʗ�Ŷǉ】引上� 

	  



doi:10.6844/NCKU202002094

 

 65 

J I� ǉ】̂Ũ 

�˄史¾¬˕ê�ǉ】1Į尾ºŨD̂ŨŶ=ū任Ȼ屹�ȖЊǉ】工Ǘ�¬΂ο

ЌÜƉǙȦɈ=͜1ȏ��ǉ】ʺ=͜º�ϒǗ亦�҂Ě|ȟ及ϡϒ�Frobenius norm�

�Ν�ȦɈϡϒ
	_ċň¥Ǭȭѝħ�ɱ΁зʗ�­HǬɡ�ħ�ƚ用�̂Ũ¯΀ 

13 Ŗ��ĉǬɱ΁1¿好不、上g¦��ȦɈϡϒϒǩ耳º�ϒ̜̖­É̖Þ[ʺ

石佔ϧ��Qĥ司΀/¥¿好ŶţұѭĀʭ�ēѝ	ĪċňŖǖ=ūŶº�ϒ̜�į

¿好佔̰\ǖ©ȎÁŶǪ但ÏǁҊƚÉʚ��ǉ】老Ћ¬��ȸǪ但 (N)
Ŷɱ΁�

ʗ� 5Ǭº��¬�／ȏǪ但 (L)
Ŷɱ΁�ʗ� 4Ǭº��¬�Ǵ«Ǫ但 (S)
Ŷ

ɱ΁�ʗ� 3Ǭº��=͜ƧŶº�͒ͳϔ͊@Ŷ˼ørѭүǁ�ǉ】Ŗň͔Ŷ�ɡ

�ħ�ƚ用
�©Â�12Ǭħ�ɱ΁ r=͜h 48Ǭɡ�ħ�ƚ用� 

 

΀ 13 �҂Ě|ȟ及ϡϒ-º�ϒ̜¿好΀ 

	



doi:10.6844/NCKU202002094

 

 66 

ƉǙȦɈ=͜1̂Ũl：ĭǬȦɈ��ǁ¥ɡ�ħ�ƚ用ŶȏøГ三=ßŶɡŎ

ȦɈ��ǁ¥Ǭȭѝљқš¥ɡ�ħ�ƚ用1ȎÁϒ̜ŶҩǟȦɈ�ƒżǽ��¥Ǭ

ɡ�ħ�ƚ用Ŗl：Ŷħ�Ïǁ\ǖȃ͘ŶȏƽňÒ�ƹ�˄ʢ�史Ŗǖ丹ǛŶǟѝ�

ƧżƓǽ��¥Ǭɡ�ħ�ƚ用΄š¥ȭѝ1次尾ħ�ɱúŶȾҎ �̜ƹǁ�ǉ】Ŷ

/主ʗh�ƧҞɦ_Â希΃ɡ�ħ�ƚ用ŶŻ主=ß�ġ[�šÜǁɁѢ=ūŶзү

ϒ_ɴȻɡ�ħ�ƚ用任ȭѝɘÒ©ȯŶǇ҈－�Âʾ=1̂Ũɦ=âšʢ�Dʢ�

史˕ê�ʢx史ƓΣ次ƒ�史1ºŨ任Ȼ屹�ˣhΣ¨－Ŷ希ѝ丹Ǜ任ǉ】з�� 

ʢ�史�ȏø=ß=ū 

¥ɡ�ħ�ƚ用ŶȏøГ三=ßфҠ、上šƇ考��¥ɡ�ħ�ƚ用_įȏ主ǐ

ˬ�ȭѝÏǁ�ȎÁƚ用DƾW外1Ϥϟ大¨ǁįcϟ�¯ɡ�ħ�ƚ用�WPN_1


cƀ�S (W) ȭѝʗ� (P) �ȸȫǪ (N) ȎÁŶʢ�Ǭɡ�ħ�ƚ用��šƾW

外�ĝġ.Į΂ϴ包͔�ǁäƧҞ̂ŨȻ屹��ǉ】ƭ司įȏøГ三=ßŶµǾȏĲ

ǁ1=Ҋ� =ǁ�二Ǿ
��Aƒ
��/A
���A
��ŤǾ
��了�
D�įb


˿�Μ� 

=ū̂Ũұ�hȎÁǪ但ÏǁҊƚ�æ�ȸǪ但�／ȏǪ但DǴ«Ǫ但	¬҄â

< ÌÏĞŶɡ�ħ�因¸ȏā皮�Ǉ͎ǟǖŶėÎ�Â�希ѝrɭ�҂Ě|ȟȹϡ

ϒŖƢҖº�ϒ̜Ŷ.¤DƉǙȦɈ=҄͜â1ɡ�ħ�ƚ用Ŷȏø=ßŶǿʚ/

пɬҲ҅�©Â�ǁÀäƧҞ1Ȼ屹�妥ƱŖÀɡ�ħ�ƚ用ŶƇ考�ɦĥ司ȎÁǪ

但ÏǁҊƚŶ.¤�ǟ占次ʔġ、上¬ƀ 10 �ƀ 11 Dƀ 12 /� 

¬ʶ�ɩƀȘ:��фϒ
cƀ�¥ħ�ɱ΁�ʯ�š=ūŶȎÁϒ��š¬布

Ȍƒʭʔ乏ƽ+ħ�Sϒķ�ï�ƴ.ǁ次ϒ��Vĩ
cƀ¥ɡ�ħ�ƚ用Ŗl：

ŶȎÁϒÙфϒ1Vĩ��ˌЀ
cƀ͒�ƉǙȦɈ=͜Ƨ�ʯѢȳǁȠňº�Ŷ˱

Ѐ̜Ùфϒ1Vĩ��ȏø=ß
ǁ¥ɡ�ħ�ƚ用Ŗ化ǛŶħ�Ïǁ=ßš�S/
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24'ȏɘƽ/ŶГ三=ß�_�ɦ_��ȸǪ但
��／ȏǪ但
��Ǵ«Ǫ但
Ŷ̦ø

=â˚̂Ũ世ÏȻ屹� 

���ȸǪ但 

��ȸǪ但
ȎÁ1ň͔ǁʡɖ̘ѱ%š 350<J[�ïʹơ%š˿š估Ǆʹơ

ż�ÂҊƚȎÁŶħ�ż¬ÌÏĞȫǪ˰主℃ƯѷǨŶų用_ÍšÀ弗ɋŶʡɖʹơ�

[¬Ǫ但1主rȷ含_´ɽįbƿɖ世Ï�rȷǁ˚旨�˚去1ʷ̯ȎÁ�才ͳƉǙ

ȦɈ=͜ɭ�ȸǪ但ȎÁѢȳɬhŶɡ�ħ�ƚ用�.屹ȏ主ǐˬ���ɍS	ŕƹ

ȭѝÏǁ�ȎÁʗ�ŕȎÁ；L	�不ĮÀ可ǁҊÚŶȏøГ三=ßϓ用�l：��二

Ǿ
��Aƒ
��ŤǾ
��了�
D�įb
˿4Μ�ǽ�šƀ 10 � 

�二Ǿ
cƀ�½� 7ѝÍ 8ѝŶȎÁ�É�Aƒ
Ɠcƀ�½� 8ѝÍ 9ѝŶ

ȎÁ�ĭż¤ǁ½�µǾȏƽŶǪ但Ïǁ�Û¬�ȸǪ但Ŷħ�ɱ΁�ƗʯƉǙȦɈ

=҄͜âǁ.¤Ŷɡ�ħ�ƚ用�́ ��½�ĮÀĭǬ.¤Ŷħ�Ɵ͕=â¬�二Ǿ


D�Aƒ
ȏƽ_< ÌÏĞʷ̯� 

�ŤǾ
cƀ��A 5ѝÍ 7ѝŶȎÁ�É�了�
Ɠcƀ��A 7ѝÍAŁŶ

ȎÁ�ĭżʏ份��AD了主ȏƽʷ̯ƁǻŶͬФÏǁ�¬ȏø=ß�ŏȏǇ弗š½

�µǾȏƽą／�́���ȡ��ϰʷ̯Ɓǻġ.ǠšȠňȏ主Ŷ上父� 

�įb
ȎÁ̾҂�­ǬȏƽŶȎÁ�rȷcƀ�Ɖқ�ȸʷ旨�ʷ̯ŶͬФÏ

ǁ�tǩɬŬ包Ŷƹ��ȸǪ但ȎÁŶɡ�ħ�ƚ用�l：Ŷ�/A
D��A
1

Ɖʷ̯ȏƽ�主ɵɪ@��ȸǪ但ȎÁcƀ�ʷ̯ȎÁŶɺ屹� 
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ƀ 10 �ȸǪ但ɡ�ħ�ƚ用1ȏø=ß 

=ßȏ主  ʗ� (P)  ；L (A) 

�ɍS ȏƽ  ȏø=ß Vĩ  ȏø=ß Vĩ 

�S (W) 

二Ǿ 

 

 

11.0% 

 

 

9.2% 

Aƒ 

 

 

20.9% 

 

 

16.7% 

ŤǾ 

 

 

13.2% 

 

 

35.1% 

了� 

 

 

23.8% 

 

 

23.0% 

įb 

 

 

30.6% 

 

 

15.8% 

ˌЀ  — 0.5%  — 0.2% 

фϒ   36528   36528 

ɍS 
(H) 

二Ǿ 

 

 

10.2% 

 

 

9.3% 

Aƒ 

 

 

21.7% 

 

 

17.5% 

ŤǾ 

 

 

11.4% 

 

 

19.6% 

了� 

 

 

24.9% 

 

 

25.1% 

įb 

 

 

31.3% 

 

 

28.3% 

ˌЀ  — 0.4%  — 0.1% 

фϒ   35572.4   35572.4 
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��／ȏǪ但 

�／ȏǪ但
ȎÁ1ň͔ǁʡɖ̘ѱ%š 350<J[�ïʹơ'š估Ǆʹơż�

ÂҊƚȎÁŶȿğ̘ѱ」_；Lħ�ż_ÌÏĞcĈ�ÛįȫǪŶȏ主／ơţұ̗ͳ

ŜͰğѝŖπ1ѷǨȏ主�ħ�żrȷšǪ但1主tÀƿɖ´ɽ_Íšġ�℃ƯѷǨ

ų用�ŕƹ_�̠打曲ǁ�ŶȫǪÌÏĞ�才ͳƉǙȦɈ=͜ɭ／ȏǪ但ȎÁѢȳɬ

hŶɡ�ħ�ƚ用弗ǁ­9É存Ѳ�l：��Aƒ
��AƧ
��ŤǾ
��了�
D�į

b
˿ȏƽ=Ҋ�ǽ�šƀ 11 � 

¬�S失�ɡ�ħ�ƚ用¬ȎÁʗ�DȎÁ；L1主À弗ǁţұŶ.¤�įǿʚ

\ǖAƧÍ了�Ŷȏƽ�ȎÁʗ�Àұ̋ÛȎÁÙV弗'Ŷ�ŤǾ
上父��AƧ


ŶȎÁ!弗ǁţұ�É¬ȎÁ；L/ʶĭżƓʯʎѲ¬�Μɡ�ħ�ƚ用/�Û�ǉ

】6©įȎÁ弗付/š�A 5ѝÍ 7ѝÉɦį=Ҋš�ŤǾ
1/�Ây�ȎÁ；L

À弗ǁǋhŶ�了�
ȎÁ�ȎÁʗ�Ŷ�了�
ȎÁƓ弗ǁƫ��ǃÍʏ份ĳ�ʾ

=Ŷ�AȏƽȎÁ��š／ȏȫǪ�ĝŶ－ϴ�ħ�ż可Àrȷ¬ÌÏĞŶǪ但1主

tÏ´ɽįbƿɖ�j��ǉ】�ƒ=ѱhŶɡ�ħ�ƚ用弗ǁ­ϓ[存Ѳ�΂À�

ǖ¼付ą­҅Њ_ɺ屹įͬФÏǁŶ΂ο包ʏ� 

／ȏǪ但ȎÁ¬ɍS失Ŷɡ�ħ�ƚ用弗ǁ仍ȱ�.屹ȎÁʗ�ŕȎÁ；L不À

�Aƒ
��AƧ
��ŤǾ
D�了�
˿ɡ�ħ�ƚ用�ȠâǩɬȢ包Ŷƹ�įȎÁ

ʗ�̗ͳnϒ付/š�Aƒ
D�AƧ
ȏƽ�ȎÁ；LƓ̗ͳnϒ付/š�ŤǾ


D�了�
ȏƽ�ʶǬ上父ǽ上��_�A%Ǎ 6ѝǁ=Ǆ�­ϒŶ／ȏȫǪȎÁ¬

ˇ了1ƒȫǪ�[¬͘S1ƧѢ但�́��ɍSȫǪÌÏĞɭĢ�̠Ǻ回˿－ϴƿɖ

／Ͱ�次Ǭ�AŶͬФÏǁ� 
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ƀ 11 ／ȏǪ但ɡ�ħ�ƚ用1ȏø=ß 

=ßȏ主  ʗ� (P)  ；L (A) 

�ɍS ȏƽ  ȏø=ß Vĩ  ȏø=ß Vĩ 

�S 
(W) 

Aƒ 

 

 

18.5% 

 

 

9.5% 

AƧ 

 

 

21.8% 

 

— — 

ŤǾ 

 

 

12.5% 

 

 

42.3% 

了� 

 

 

46.9% 

 

 

29.1% 

įb 

 

— — 

 

 

18.7% 

ˌЀ  — 0.3%  — 0.4% 

фϒ   21985.8   21985.8 

ɍS 
(H) 

Aƒ 

 

 

15.6% 

 

 

11.6% 

AƧ 

 

 

50.0% 

 

 

19.9% 

ŤǾ 

 

 

9.5% 

 

 

47.8% 

了� 

 

 

24.6% 

 

 

20.4% 

ˌЀ  — 0.2%  — 0.2% 

фϒ   24728.6   24728.6 
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��Ǵ«Ǫ但 

�Ǵ«Ǫ但
ȎÁ1ň͔ǁʡɖ̘ѱ'š˿š 350<J[�ïʹơ'š估Ǆʹơ

ż�¬Â̘ѱ�ħ�ż巴他_ÌÏĞcĈ�ƗȫǪÌÏĞ[ÙÀ��ƽȏ主�͝ҊȎ

Árȷ_Óǻŕ< ͬФ元ȭǁȿѝ�óºȎÏ�ŶƧѢ但Ǵʭ�ŕϻƂȭѝ	�E

Ƹ�ÌÏĞÜǁDƅͬФ任ɵσ< ͬФˊƧ�ǶͩŶȠș－ϴ�才ͳƉǙȦɈ=͜

ɭǴ«Ǫ但ȎÁѢȳɬhŶɡ�ħ�ƚ用�.屹ȏ主ǐˬ���ɍS	ŕƹȭѝÏǁ 

�ȎÁʗ�ŕȎÁ；L	�不ĮÀ可ǁҊÚŶȏøГ三=ßϓ用�l：��/A
��A

Ƨ
D�įb
�Μ�ǽ�šƀ 12 � 

.屹�ɍS��/A
Ŷɡ�ħ�ƚ用cƀ¬�A 12ѝÍ 1ѝŶȏƽʗ�ȎÁ�

ġ[¬ 12Í 1ѝ；LȎÁ�Ƨż弗ƒżÀǍ�'ȏŶȏ主ǿ�́��/Ayh�а

ġ[ƁªǴ«ŶͬФÏǁ� 

�AƧ
Ŷɡ�ħ�ƚ用ŏȏ弗／�.屹¬�ɍS不%Ǎʏ份�Ì�A 1ѝÍ了

� 8ѝŶȎÁ�˷aʧ希΃į=ßr引上ȎÁʗ�Ŷȏø=ß付/ɬ弗½�ˊ%µǾ

͘¬�A 3ѝÍ 5ѝ�ÉȎÁ；LŶȏø=ß付/ɬ弗了�ˊ%µǾ͘¬�A 5ѝÍ

7ѝ�́��ʾ=ȎÁš�AȏƽѷǨÌÏĞǍĭ'ȏġѢ但ÍǴ«�rȷƹ_�̠

Ǻ回ŕįbǬ�Ģɔǁ�Ŷ1ͬФÏǁ� 

�įb
ȎÁ̾҂�­ǬȏƽŶȎÁ�%Ǒl：�次Ǭ�AȏƽD了�ȏƽŶȎ

Á�įȎÁÙVǍÀ�=1��Û΂οcƀŶÏǁ包ʏƓÀƥȻ屹� 
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ƀ 12 Ǵ«Ǫ但ɡ�ħ�ƚ用1ȏø=ß 

=ßȏ主  ʗ� (P)  ；L (A) 

�ɍS ȏƽ  ȏø=ß Vĩ  ȏø=ß Vĩ 

�S 
(W) 

/A 

 

 

24.7% 

 

 

31.7% 

AƧ 

 

 

44.4% 

 

 

37.6% 

įb 

 

 

30.6% 

 

 

30.5% 

ˌЀ  — 0.3%  — 0.1% 

фϒ   6343.7   6343.7 

ɍS 
(H) 

/A 

 

 

24.8% 

 

 

30.0% 

AƧ 

 

 

40.6% 

 

 

38.4% 

įb 

 

 

34.5% 

 

 

31.6% 

ˌЀ  — 0.2%  — 0.1% 

фϒ   6795.7   6795.7 
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x�'̂ 

次尾ÉĘ�з�ƉǙȦɈ=͜Ŗ҄âhŶ¥Ǭɡ�ħ�ƚ用¬�S:Ŷ.¤ȏƽ

、上hǇ͎ţұŶµǾȠ－�ħ�ǉ】ɬ_仲˵¬Ƞň切ǬǟǖŶȏ主ѝĪɴȻ< 

ÌÏĞŶͬФÏǁ�ǒƺǬħ�ɱ΁�r=ѱhƺȠňȏƽŶɡ�ħ�ƚ用�Ɠcƀ

͝ħ�ɱ΁ŶǪ但ÏǁǼŢ付/š͝ȏƽ:引��ú出hrʯ皮亦ŭ希尺ŶÏǁ因¸� 

�ǉ】希΃ĳ�ĥЊįȎÁ引�1ȏøГ三=ßŶ付/˼ơ�.¤ɡ�ħ�ƚ用

͂、上hȠňŶ佔̰�二Ǿ�Aƒ�/ADŤǾ˿ȏƽŶɡ�ħ�ƚ用ʷɧÀ弗ǁ付

/Ŷȏø=ß�¬΀�úºΥ少ŶµǾ�ÉAƧ�了�DįbȏƽŶɡ�ȏƽʷɧŏ

ȏ弗／�¬΀�Ɠúº弗ǁΧ／Ŷ=ß��Qɺ屹�ƒż­引šİƚŶʷ̯µǾ任A

主ȏƽ�rȷǽ上�ʷ旨�ʷ̯Ŷ�ʷ�ŕƹä�A主�ȆȏƽyhŶ�地�ÉƧż

­引�¬Ɖʷ̯ȏƽ�rȷȉȊĳ�įbƉ_�ȡ�旨ǁȎÁ�ŶŶ�ʷÏǁ� 

�Q先ǁ�͒ �Âǉ】ˣhŶ=ūƻ白Ŗ҄âŶ< ÌÏĞ1ɡ�ħ�ƚ用r_

̎ǁ化Ǜ< ÌÏĞđ土次尾ͬФÏǁŶɡ�ɴȻ仍9�ġ[ɭįǽ上hŶȏøȠ－

r_主ɵɺ屹h¥Ǭɡ�ħ�ƚ用ŶrȷȎÁ�Ŷ�˷ É�ƒŶȻ屹ŋȵŻ主Ǣ¦Ŷ

Ȼ屹�©Âɵ�ĪɦɴȻ¥Ǭɡ�ħ�ƚ用ŶŻ主=ß� 
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ʢ�史�Ż主=ß=ū 

ŏҞƒ�史΄¥Ǭ< ÌÏĞǪ但ƿɖŶɡ�ħ�ƚ用1ȏøȠ－ɴȻ��史ѭ

É仲˵Ȼ屹įɡ�ħ�ƚ用ŶŻ主=ß上父�ȖЊ�Qǉ】工Ǘ/ŶȻ屹�ƉǙȦɈ

=͜ƧŶҩǟȦɈ͒�ϔ͊@˼øƧrѭ˨ǁ¥ɡ�ħ�ƚ用΄š¥ȫ平ȭѝŶȾ

Ҏ̜�¬�ʷʰ永Ŷ包ʏ�Ǉ͎š¥ȭѝŖ引�1¥Ǭɡ�ħ�ƚ用ŶȎÁϒ�Â�

布Ȍǒ半Ʉȫ平ȭѝŶ«ʔÒ台布ȼ�Ɠrš«ʔŻ主�̎均@、上< ÌÏĞɡ�

ħ�ƚ用Ŷ=ßųŮ� 

¥ɡ�ħ�ƚ用ŶŻ主=ßфҠ、上šƇ考��¤ϓƭ司įȏøГ三=ßŶµǾ

ȏƽɽ¢�΀/¥ȫ平ȭǅ_įͩΦ̘ѱ 350 <J1ϡ介Üǁ͝ȭŶǢų΀名 

(polygon feature)�ϻƂȭѝŶǟҫʭ_į�ѝ1主Ŷ/ƙ好ǁ=Ǆ�¥΀名_令�石

ϊ1ţơұ�͝ȭѝ引�Ƞňɡ�ħ�ƚ用Ŷ�͒΄ϒʭʔ1	ȎÁϒ�ţơ̖Þ�̖

ɵƂ令Î	ȎÁ引�̜̖ɋ� 

Ƈ考�ұ�­ϒɡ�ħ�ƚ用ŶȎÁ引�̜不ÀŻ主үʚŶ上父�­付/š件m

~1ȓM«ɘ�¯%´�Ū(�Ƌ͔�ɨ	�EƸįǁ不~Гȷ任�"=ß1ǟM�

É件m~1҇以«ɘ�¯Q(�只̊�ɨ	ұ�Ŷɡ�ħ�ƚ用ȎÁ̜弗.告ň�Ǽ

Ţ耳ȏ主ÉÀţұү@�ŏҞƒ�史ŶȻ屹�_�¤ϓ_¥ǬȎÁÏǁҊƚǁ仍9=

âȻ屹įɡ�ħ�ƚ用ŶŻ主=ßȠ－�ǁ�ƌšȻ屹��QɦƇ考�Ŷ:Ǽǟ占Ϥ

ɽ�次ʔÍƀ 13 �ƀ 14 Dƀ 15 /� 
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���ȸǪ但 

ƀ 13 ǽ���ȸǪ但1¥Ǭɡ�ħ�ƚ用�̂ Ũұ�͝ȎÁÏǁҊƚ1Ż主=

ßųŮ�¬ȎÁʗ�任；LŶǢ¦�À弗ǁţұŶɘâ�.屹�SŕɍS�įȎÁʗ

�Ŷ上父¬二ǾDAƒȏƽ1Ż主=ß弗ǁï?��À弗%JơŶŻ主үʚ上父�˷

ÉÍŤǾȏƽ�ȎÁʗ�Ɠ弗ţұ付/š不~ŶȓM«ɘ�了�Ɠ¡ơ佔šï?=ß�

t�RǢ�ȎÁ；LŶŻ主=ßš二ǾDAƒȏƽ弗付/š不~ȓM«ɘ�ÉÍŤǾ

D了�ȏƽƓ佔šï?=ß�Â̂Ũ升��< ÌÏĞŶ�ȸǪ但ȎÁ=â¬½�任

了主ȏƽÀ̋ǇEŶƾɖR¦� 

半Ʉƒ�史1Ȼ屹��ȸǪ但ȎÁrȷcƀ�ʷ̯ȎÁ�Â�屹ǛrɭįŻ主=

ßŶȏøү@佔̰/пɬ£҅�世�Ĉɭ不~̂白Ŷėơ屹1�件m~1ȓM«ɘl

：�ѧƛɘ�ŧɘɚ去ɨDƋ͔Ǘ˹ɘ˿ɚ去ƿɖцʜŶɘɠ�À̋ɋɤơŶɚ去Г

ȷ任˚去Г �͂�Àʲ­%ɥɇȒ任/�'旨�¬�AµǾȏƽúºɪ%ŶͬФŘ��

；Lʷ̯ʃ͕ѷǨÌÏĞƒŐ�É件m~1҇以«ɘ�l：Q(�只 �̊mĂ˿ɘɠ�

­_ȱÓ³ɘǁ\�¬�AµǾ%̜ʗ�ʷ̯ȎÁ�ġ[š了主ȏƽ；Lʷ̯ʃ͕Ɓ

ǻ� 
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ƀ 13 �ȸǪ但ɡ�ħ�ƚ用ŶŻ主=ß 

 二Ǿ Aƒ ŤǾ 了� įb 

�Sʗ� 
(WP) 

     

�S；L 
(WA) 

     

ɍSʗ� 
(HP) 

     

ɍS；L 
(HA) 
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��／ȏǪ但 

ƀ 14 ǽ��／ȏǪ但Ŷ¥Ǭɡ�ħ�ƚ用�̂ŨҊÚš�ȸǪ但ȎÁ�įŻ主

=ßųŮ¬ȎÁʗ�任；LŶǢ¦�À弗ǁţұŶɘâ�.屹�SŕɍS�¬Aƒȏ

ƽįȎÁ；Lѝ弗ǁ付/š不~ȓM�É¬ŤǾȏƽ�ǼŢÀ弗付/ŶȎÁɭ不~ȓ

Mʗ��ŏҞƒ�史ŶɴȻ�њ˷／ȏǪ但ȎÁŶȏø=ßȠ－弗ǁ­ϓÉ存Ѳ�Û

半ɄįŻ主=ßƓr΃均h͝ҊƚȎÁŶȏŻ=ßÏǁʾ=ҊÚš�ȸǪ但ȎÁ�ұ

�／ȏǪ但ȎÁrȷ!cƀ��ʾ=Ŷʷ̯�Ŷ�uƹħ�ż¬Ǫ但ÌÏĞ1主tÀ

´ɽ/ʽɌȢѝŕįbƿɖ�ĩ¯yɨаѝŕSɧ�Ƙ˿ûʹɼ̕� 

ɊÂ1y�／ȏǪ但ȎÁŶŻ主=ßųŮ¬不~ȓM«ɘÀ弗ʧ功Ŷүɖ佔̰�

.屹�S�ɍSŕʗ��；L�不~ȓM«ɘŶÐɒ¬�AȏƽʷɧÀ弗HȎÁ引��

Ÿĳ/AͳƧ-À弗­ŶȎÁ引�付/šÂɘɠ�不~ȓM«ɘŶÐɒl：�ѧƛɘ

DÐƅɚɞ�ɟǻȲŶƳōГ白付/šƒż�ÉƧżƓ_�̠Ǻ回ÏŶɚ去ƿɖǁ\

ǖГȷ�©Â�／ȏǪ但ŶÌÏĞħ�ż�rȷƹ_�Ǜ#«ГȷŖȷĨ̆Ŷƿɖ�¯

ÏƳĢɔ�ѐŲ˿	ÜǁįȎÁ�Ŷ� 
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ƀ 14 ／ȏǪ但ɡ�ħ�ƚ用ŶŻ主=ß 

 Aƒ AƧ ŤǾ 了� įb 

�Sʗ� 
(WP) 

    

— 

�S；L 
(WA) 

 

— 

   

ɍSʗ� 
(HP) 

    

— 

ɍS；L 
(HA) 

    

— 
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��Ǵ«Ǫ但 

ƀ 15 ǽ��Ǵ«Ǫ但Ŷ¥Ǭɡ�ħ�ƚ用�įŻ主=ßȠ－任ȏøү@.屹¬

�S�ɍSŕƹȎÁʗ��；L不À可ǁǇÚŶ佔 �̰Ǵ«Ǫ但ȎÁš/Aȏƽɋơ

付/引�š不~ȓM«ɘ�有À弗ɋÓ³VĩŶ不~҇以«ɘƓ切^ČÀÂҊȎÁŶ

引��rȷ£҅�ƒ�史ɺ屹į͝ȎÁǁ/AÌ)Ü«ѝyh�аŶɍ共�Ây�A

Ƨȏƽ:不~҇以«ɘńÀǴ«Ǫ但ȎÁŶ引��ħį次尾ŶŻ主=ßүɬ弗ǁï?�

半Ʉƒ�史ŶȻ屹�ÂÀrȷƹɭÓǻŕ< ͬФȭѝh引�_ΨƯ－ŕÌ\－ƿɖ

ǁ�Ŷġ[ѢƁǴʭŶȎÁ� 

tǩɬŬ包Ŷƹ�įŻ主=ß1用̰њ˷ţұ耳�S1ȏøÉÀţұү@�Ûį

ȎÁƾɖŶR¦Ú^ġ.ĸĳȏ主各Ҥ�Â上父任�ȸǪ但D／ȏǪ但ȎÁÀƤ%Ŷ

ǿʚ�Ǵ«Ǫ但ȎÁŶÌÏĞǪ但«ѝǇ¤�©Â仍ɭ�Ţǌ考巴ŭǈhÂҊȎÁÏ

世ŶR¦�˷ÉɊ��ǛȠ－�Â上父�rȷ͈ÌšǴ«Ǫ但1ÏǁǐƧŖ低：ŶȎ

Á�Ŷ�ŏҞƒ�史ŶȻ屹�ɭǴ«Ǫ但ȎÁŶȏŻƯҞȠ－任ȏø=ßϓ用Īǈ�

įȎÁ�Ŷ切^.͂ƹ�ȡŕ�旨˿�ǖ－ƿɖŶʷ̯ŐƁ�ÉįȎÁ引�ŶŻ主=

ß世�Ĉ×҅�Â�ɺ屹� 
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ƀ 15 Ǵ«Ǫ但ɡ�ħ�ƚ用ŶŻ主=ß 

 /A AƧ įb 

�Sʗ� 
(WP) 

   

�S；L 
(WA) 

   

ɍSʗ� 
(HP) 

   

ɍS；L 
(HA) 

   

 

	

x�'̂ 

次尾ÉĘ�%­ϒŶɡ�ħ�ƚ用1ȎÁ引�不ÀţұŶŻ主үʚ上父�ġ[r

_ͅƱ«ɦ件m~=ǁ�不~ȓM
任�不~҇以
Ī屹Ǜ�ǧ��.屹ÕΜɡ�ħ

�ƚ用�ȎÁ引�­付/š不~ȓM«ɘ�¯%´�Ū(�Ƌ͔�ɨ	�EƸh件m

~不~ƿɖ任�"ŶǟM1Ŗ¬�˷É�¤�ħ�ɱ΁1ɡ�ħ�ƚ用ŶŻ主үʚ上
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父ǼŢ耳ȏ主ʗ�ү@�[­引�š不~҇以«ɘ�¯Q(�只̊�ɨ	�ʶħ�ǉ

】ɬ_才ͳ�3əÈȎÁʗ�D；LŶȏŻ=ßÉ希΃ĳ�ƛ—Ǟ
1主Ŷʷ̯�ʷ

ƾɖ�ɊÂ1y�¬AƧ�了�˿Ɖʷ̯µǾȏƽ�­ϒɡ�ħ�ƚ用ŶȎÁ引�不

À弗ǁï?ŶŻ主=ß�įȎÁʗ�D；L�¬ȏ主任Ż主�巴ţұŶR¦－�rȷ

ǽ上�Ɖʷ̯ȎÁŶͬФ上父� 

t�RǢ��ǉ】希΃ĳ�Ǜ�ΜȎÁÏǁҊƚǽ上�可ǁ.¤ŶȏŻ主上父�

ġ[ЊÂɺ屹įǪ但ÏǁŖ低：ŶȎÁ�Ŷ��ȸǪ但ȎÁš�AµǾȏƽ͂�不~

҇以«ɘƾ¦不~ȓM«ɘ�É¬�AµǾȏƽƓ、上ǇEŶƾ¦�rȷEƸ�_ɭ

Ģ�ǖ－ƿɖ��ȡ��旨˿	ǁ�Ŷ1ʷ̯�ʷπĊ�／ȏǪ但ȎÁ�ǽ上hʾ=

ʷ̯�ʷŶ上父�Û¬不~ȓM«ɘŶŻ主仲付À耳ȏ主ʗ�ģ功үɖŶ佔̰��ǉ

】ɺ屹įǁ_ɭĢΨƯ－ƿɖ�Ǭ�Ģɔ�ѐŲ˿	ǁ�ŶŶͬФÏǁ�Ǵ«Ǫ但Ȏ

Áš/Aȏƽɋơ仲付š不~ȓM«ɘ�Û¬AƧȏƽƓ、上弗ǁï?ŶŻ主=ß�

rȷǽ上�_Ì\－ƿɖ�̨Ǧ˿	ǁ�ŶŶͬФÏǁ��ΜȎÁ1Ǫ但ÏǁƏɡš

¥ȎÁ1ȫ�ȏ／�ʡɖ̘ѱD�ïʹơ˿�仔қ－世Ï=Ҋ�ġ[¬įȏŻ=ß�

ʗ�ţұŶǿʚ�Â̂Ũұ��¬=ū< ÌÏĞǪ但ÏǁŶȏŻ=ßȠ－ȏ�з¤

ȏÈ̜įǪ但布ȌŖʏƱŶǬ尾ȎÁ1功希Ïǁүϒ�_ó次ˡ午įͬФȠ－� 

ˊƧ��ǛȻ屹ǅ內ɡšǉ】ż΄件m~不~̂白ŶƶÀʔ͜�Ûį/6Àʾ=

ʧ功ŶŻ主=ßү@Àʯ希΃ĳ�ĩ¯不~ȓMɘɠŶõʾǿʚ�Û含_才ͳ口凡Ŷ

不~̂白È΃ô希化Ǜį«ʔ上父Ŷ引�Ǵ©��ÂrŹ�¬ɴȻ< ÌÏĞɡ�ħ

�ƚ用ŶȎÁ引�1Ż主үʚº©ȏ�巴ŭʬѱ΄ǉ】«ɘ1不~̂白ŕ不~ГȷŶ

È】�Â�尾΃LЅ�ǉ】世�Ĉȳ�< ÌÏĞȫ平ȭѝŶɘÒ©ȯ�˰_ąʧϣ

ŶJơɴȻ¥ɡ�ħ�ƚ用1ȎÁ引�ʗ�Ż主үʚŶº©�Âʾ=1ǉ】ºŨɦš

��史丹Ǜ�   
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ʢ�史�ɘÒ©ȯ各Ҥ=ū 

ƉǙȦɈ=͜ŶҩǟȦɈǽ上�¥Ǭɡ�ħ�ƚ用ȾҎ�­HȎÁϒ_Ʈ少h

¥ȭѝ1次尾ħ�ɱú�¬�ǉ】/�šÜǁɁѢ=ūŶзүϒ_ɴȻɡ�ħ�ƚ用

任ȭѝɘÒ©ȯŶǇ҈－�Â史ɦ˕ê�ǉ】ЌÜɁѢ=ū1因ƚƢ白̂Ũ�ġ[ɴ

Ȼ¥仔©ȯ΄< ÌÏĞ1ɡ�ħ�ƚ用Ŷ各Ҥ� 

��ɁѢ因ƚ1Ƣ白 

�ǉ】Ƣ�ŶɁѢ因ƚ巴由̘仔�ȒÖR¸ǁˊ'�Rŭ (Least squares method)�

ĥЊƒ升΂Ҳ=ѱɬhŶɡ�ħ�ƚ用� ǗƢ�� 48ǬɁѢ因ƚ�¥因ƚ1зү

ϒǁȭѝ次尾ħ�̜љқš͝ɡ�ħ�ƚ用ŶȎÁϒ�=ūϓ�ǁ件m~ 400Ǭ< 

ÌÏĞȫ平ȭѝ�ſĈƢ白ŶɁѢ因ƚ/�ĉǬϓ�ǅl：� 11 仔ƿɖrD－©ȯ

D 8仔�ʷŢÏ－©ȯ� Ǘ 19仔Ìүϒ� 

ſĈ因ƚȒÖŶ̂Ũó次、上šƇ考�1��¥因ƚŶұ̋－лň (F-test) ǅ¬

99%ŶƋMW͊�ř̃因ƚƏϒ�ʾǁ 0Ŷ̌巴ɍ共�ұ��ǉ】¥因ƚǅĮÀ�ň

1ͷ尺ȷ��É¥因ƚŶãňƏϒ R-squareǩD尖次Ƨ1 R-squareǩ反本ɋš 0.5�

ұ���ǉ】Ƣ�ŶɁѢ因ƚɄ忙ơĕ®� 

˷É¥ǬÌүϒ1主ŶǇ҈ƏϒƓұ�ʾ=үϒ1主ÀͳɋŶǇ҈－�¯΀ 14  

(a)�Â上父rȷʻº因ƚȒÖʗ� 好－ŶɱŮ�各Ҥ=ū̂ŨŶãѡ�ƹ_��Q

ǟ占尖次ÌүϒŶň͔�¨īŕ住尤Ǉ҈˼ơɋŶүϒ�¯ƀ 16 �Ǯ�Ƨ1үϒl

：� 7仔ƿɖrD－©ȯD 7仔�ʷŢÏ－©ȯ� Ǘ 14仔Ìүϒ�΀ 14 (b)ŶǇ

҈Əϒұ�Â佐ºkǡÞ�¥Ǭүϒ1主ŶǇ҈˼ơ�Ǯ�үϒƧŶ因ƚȒÖ̂Ũó

次、上šƇ考�1�� 
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(a) 

 

(b) 

 

΀ 14 ɁѢ因ƚÌүϒ1Ǉ҈Əϒ 

(a) үϒǮ�ƒ (b) үϒǮ�Ƨ 



doi:10.6844/NCKU202002094

 

 84 

ƀ 16 Ǯ�Ƨүϒƀ 

ɘÒ©ȯ үϒ§Ν c外 ЌÜň͔ 仍Ò 

ƿɖrD－©ȯ 

Óǻƿɖ Ó³rD－ Home ¥ȭѝ҇̚#«ħ�=ҊқšÓ

³ (0502) ŶǢИ 
<予 

�ǖ－ƿɖ )ÜrD－ Work ¥ȭѝ҇̚ˣĨ)ÜГ͂Ŷ#«

ħ�ǢИ�l：ʾ=�ʷħ�#

« (03)�)去 (0503)�ƳōГ҈ 
(0601) D<�工互 (0605) 

<予 

/'旨rD－ School(K-12) ¥ȭѝ҇̚#«ħ�=Ҋқš旨

Ȓ (0602) ÛƉқ%ɥɇȒ 
(060204) ŶǢИ 

<予 

%ɥɇȒrD－ University/college ¥ȭѝ҇̚#«ħ�=Ҋқš%

ɥɇȒ (060204) ŶǢИ 
<予 

ΨƯ－ƿɖ ɚ去ƿɖrD－ Maintenance ¥ȭѝ҇̚ˣĨț̔ƿɖŶ#«

ħ�ǢИ�l：ɚ去 (0501)�ǯ
ɚ去ħ�Ó³ (050203)�即с℃
ɏ (0603)�ź͂Λä工Ƶ (0604) 

<予 

Ì\－ƿɖ �̠ƿɖrD－ Discretionary ¥ȭѝ҇̚ˣĨ�̠打曲ƿɖŶ

#«ħ�ǢИ�l：Ňɿ 
(050401)�%ɥɇȒ (060204) D
打曲ħ�#« (07) 

<予 

įbƿɖ įbƿɖrD－ Other_activities Ɖқ_�ȠňҊƚƿɖŶ#«ħ

�ǢИ 
<予 

�ʷŢÏ－©ȯ 

ƛο< ͬФ ҢͩѭǨŢÏ－ Railway ȭѝ҇̚件�ɋҢjҩ元ȭϒ�

_仍S�ïȡÁϒǁҩǟǩ 
- 

ɘ:< ͬФ ㄧͬѭǨŢÏ－ Metro ȭѝ҇̚ㄧͬjҩ元ȭϒ�_ㄧ

ͬ元ȭŖ西ͬ1ͩ好ϒǁҩǟǩ 
- 

<ĞѭǨŢÏ－ Bus ȭѝ҇̚<Ğȭ˸ϒ Ǭ 
【ÀГɖͬĮ čГĞѭǨŢÏ－ Private_transit ȭѝ҇ͩ̚yɌĞ元ϒ Ǭ 

ͮͩǢИ Road_area ȭѝ҇̚#«ħ�қǆͮ�ûʹ

ͮͩ (030302) D�ȸͮͩ 
(030303) 1ǢИ 

<予 

< ÌÏĞ đ土ʰ因 BSS_scale ͝ȫ平ȭ1ĞÒϒ Ǭ 

ȭѝɤơ BSS_density ȭѝ҇̚1�l：͝ȭÌ*Ŷ	

фȫ平ȭѝϒ 
Ǭ 
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ǁÀäƧҞ1Ȼ屹�Ƈ考�1�ĥ司ȭѝɘÒ©ȯŶ.¤�=â次ʔ¬ƀ 17 Í

ƀ 30 /�¬ʶ 19ǬƀȘ:�_¥ɡ�ħ�ƚ用Ŷȏ主ǐˬ�D��ɍS	D=ß

ȏƽǁ¢�_ȭѝÏǁ�æȎÁʗ�ŕ；L	D͝©ȯ΄¥ɡ�ħ�ƚ用Ŷ各ҤR¦

ǁҝ�ġ[_c外ϔ�¥Ǭұ̋ĸĳ͝©ȯ各Ҥ1ɡ�ħ�ƚ用ŶȎÁħ�ƚ用�ǒ

͝ɡ�ħ�ƚ用ʯ¢ǁ�再引��	
cƀ͝©ȯ¬͝ɡ�ħ�ƚ用1ɁѢ因ƚ/Ŷ

Əϒǁ��ǒǁ�（Ĵ��	
ƓcƀƏϒǁǙ��ǉ】_ 90%ŶƋMW͊Üǁãâ

¥©ȯ各Ҥұ̋任，Ŷϔ �͊�史ƧҞϢ分ɦʺ仔Ȼ屹¥ɘÒ©ȯ΄ɡ�ħ�ƚ用Ŷ

各Ҥ� 

��ƿɖrD－©ȯ 

ƿɖrD－©ȯƹ< ÌÏĞȫ平ȭѝ_ĈÏR¸r_ҕDĳŶ¥仔Sɧƿɖ

ГȷŶrȷ－�l：��Óǻƿɖ
���ǖ－ƿɖ
��ΨƯ－ƿɖ
��Ì\－ƿɖ


D�įbƿɖ
˿4Ҋ�ġ[rąʧ=º 7仔үϒ�_�ɦʺ¥仔ƿɖrD－©ȯ�

ʔ͜¥©ȯ΄.¤ħ�ɱ΁�Ŷɡ�ħ�ƚ用ÀÕ各Ҥ�ɺ屹͝各Ҥ҈ƏŖ低：ŶÏ

ǁ包ʏ�ġ[Ȼ屹rȷŶ全ǿĪ͈_ĨƧҞǉ】əÈǮ�� 

��	Óǻƿɖ 

�Óǻƿɖ
1rD－Əǁ¥ȭѝ҇̚#«ħ�=ҊқšÓ³ (0502) ŶǢИ�

¯ƀ 17 Ŗ��.屹�SŕɍS�͝©ȯ不ǼŢ再引/A1ƒŶȎÁʗ�D了�ŶȎ

Á；L�ġ[（ĴįbȏƽȎÁ1ʗ�任；L�́��ʷ̯ȎÁŶͬФÏǁ�¤ȏ�

į¬ʷ̯µǾȏƽŖ再引ŶȎÁƚ用­ǁ�ȸǪ但D／ȏǪ但�ÉƉǴ«Ǫ但�ąj

ɪ@�įcƀʷ̯ȎÁŶɺ屹� 
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ƀ 17 Ó³rD－΄¥ɡ�ħ�ƚ用Ŷ各Ҥ 

=ßȏ主  再引��	  （Ĵ��� 

��ɍS ȏƽ  ʗ� (P) ；L (A)  ʗ� (P) ；L (A) 

�S (W) 

二Ǿ   N     -      -     -    
Aƒ   N L    - -     - -    N -   
/A     -     -      -     -  
AƧ    - -     -     - -     -  
ŤǾ   - -    - -     N L    - -   
了�   - -    N L     - -    - -   
įb   -  S   - - S    -  -   - - -  

ɍS (H) 

二Ǿ   N     -      -     -    
Aƒ   N L    - -     - -    N -   
/A     -     -      -     -  
AƧ    - -    - -     - -    - -  
ŤǾ   - -    - -     N -    - -   
了�   - -    N L     - -    - -   
įb   -  S   -  S    -  -   -  -  

̏��N
��L
��S
=âcƀ͝үϒ΄��ȸǪ但
��／ȏǪ但
D�Ǵ«Ǫ但
1ȎÁƚ用Àұ

̋各Ҥ��-
ǁ͝үϒ΄͝ɡ�ħ�ƚ用巴ұ̋各Ҥ�ŻȘcƀČÀǇ΄зŶɡ�ħ�ƚ用 

	

��	�ǖ－ƿɖ 

�ǖ－ƿɖƏǁɋơĸĴšƿɖ1ȏ主´ɽ任ľň«ѝ�[ƿɖ\尾 (¯利Ƿ�

旨�˿) ʷɧÀə任͔ɔ1ƿɖҊƚ�æ˚旨ŕ˚去��ǉ】ĥЊƿɖɭĢȏ主Ŷό

－˼ơɦį©ȯʧ=ǁ�)ÜrD－
��/'旨rD－
D�%ɥɇȒrD－
� 

)ÜrD－Əǁ¥ȭѝ҇̚ˣĨ)ÜГ͂Ŷ#«ħ�ǢИ�l：ʾ=�ʷħ�#

« (03)�)去 (0503)�ƳōГ҈ (0601) D<�工互 (0605)��ǉ】Ʋ老�į/rȷ

ʗ�ʢ�Dʢ�Ȳʗ去1˚去ʷ̯πĊŶ=Ҋʧ仔1ǢИÜǁүϒ�Ûǁ似á任�ɚ

去ƿɖrD－
Àͳ­Ǉ҈－�Âүϒň͔.l：ɚ去�«�¯ƀ 18 Ŗ��.屹�

SŕɍS�͝©ȯ反本ǼŢ（Ĵ¥ΜǪ但ÏǁŶȎÁ引��rȷ͈Ìš�ǉ】ǁ͝)

ÜrD－Ŗ老ķ1#«ħ�Ҋƚ.Ţ_< ÌÏĞƒŐ�˷É¬Â反本佔̰���r

希΃ĳ͝©ȯ΄�Aʷ̯µǾ1ȎÁ；Lġ巴ұ̋Ŷ（ĴȋŨ�rȷǽ��ʾ=)Ü

_< ÌÏĞʷ̯Ŷ上父� 
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/'旨rD－Əǁ¥ȭѝ҇̚#«ħ�=Ҋқš旨Ȓ (0602) ÛƉқ%ɥɇȒ 

(060204) ŶǢИ�¯ƀ 19 Ŗ��͝©ȯǼŢš二Ǿȏƽ；L�ȸǪ但ȎÁ�ġ[š

了�ȏƽ（Ĵ¥ΜȎÁŶ引��ǽ��/'旨旨�ʷ̯Ŷƿɖȏø� 

%ɥɇȒrD－Əǁ¥ȭѝ҇̚#«ħ�=Ҋқš%ɥɇȒ (060204) ŶǢИ�

¯ƀ 20 Ŗ��͝©ȯǼŢ¬­Ǭȏƽ再引.¤ȎÁƚ用Ŷʗ�任；L�́��%ɥ

ɇȒ1ϰ˼ƿɖ´ɽ弗.ľň�_D͝Ҋ#«rP˧­Μ.¤ŶƿɖГȷ�¯�旨D

�曲	ŶȠș－ϴ� 

	

ƀ 18 )ÜrD－΄¥ɡ�ħ�ƚ用Ŷ各Ҥ 

=ßȏ主  再引��	  （Ĵ��� 

��ɍS ȏƽ  ʗ� (P) ；L (A)  ʗ� (P) ；L (A) 

�S (W) 

二Ǿ   -     -      N     -    
Aƒ   - -    - -     N L    - -   
/A     S     -      -     -  
AƧ    - -     -     - S     S  
ŤǾ   N -    - -     - -    N L   
了�   - -    - -     N L    N L   
įb   -  -   - - -    -  -   - - -  

ɍS (H) 

二Ǿ   -     -      N     -    
Aƒ   - -    - -     N L    - -   
/A     -     -      -     -  
AƧ    - -    - -     - S    - S  
ŤǾ   - -    - -     - -    N L   
了�   - -    - -     N L    N L   
įb   -  -   -  -    -  -   -  -  

̏��N
��L
��S
=âcƀ͝үϒ΄��ȸǪ但
��／ȏǪ但
D�Ǵ«Ǫ但
1ȎÁƚ用Àұ

̋各Ҥ��-
ǁ͝үϒ΄͝ɡ�ħ�ƚ用巴ұ̋各Ҥ�ŻȘcƀČÀǇ΄зŶɡ�ħ�ƚ用 
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ƀ 19 /'旨rD－΄¥ɡ�ħ�ƚ用Ŷ各Ҥ 

=ßȏ主  再引��	  （Ĵ��� 

��ɍS ȏƽ  ʗ� (P) ；L (A)  ʗ� (P) ；L (A) 

�S (W) 

二Ǿ   -     N      -     -    
Aƒ   - -    - -     - -    - -   
/A     -     -      -     -  
AƧ    - -     -     - -     -  
ŤǾ   N -    - -     - -    - -   
了�   - -    - -     N L    N -   
įb   -  -   - - -    -  -   - L -  

ɍS (H) 

二Ǿ   -     N      -     -    
Aƒ   - -    - -     - -    - -   
/A     -     -      -     -  
AƧ    - -    - -     - -    L -  
ŤǾ   - -    - -     - L    - -   
了�   - -    - -     N L    N L   
įb   -  -   -  -    -  -   -  -  

̏��N
��L
��S
=âcƀ͝үϒ΄��ȸǪ但
��／ȏǪ但
D�Ǵ«Ǫ但
1ȎÁƚ用Àұ

̋各Ҥ��-
ǁ͝үϒ΄͝ɡ�ħ�ƚ用巴ұ̋各Ҥ�ŻȘcƀČÀǇ΄зŶɡ�ħ�ƚ用 

	

ƀ 20 %ɥɇȒrD－΄¥ɡ�ħ�ƚ用Ŷ各Ҥ 

=ßȏ主  再引��	  （Ĵ��� 

��ɍS ȏƽ  ʗ� (P) ；L (A)  ʗ� (P) ；L (A) 

�S (W) 

二Ǿ   -     -      -     -    
Aƒ   - -    N L     - -    - -   
/A     S     S      -     -  
AƧ    L S     S     - -     -  
ŤǾ   N -    N L     - -    - -   
了�   N -    N L     - -    - -   
įb   N  S   N L S    -  -   - - -  

ɍS (H) 

二Ǿ   -     -      -     -    
Aƒ   N -    N L     - -    - -   
/A     S     S      -     -  
AƧ    L S    L S     - -    - -  
ŤǾ   N -    - -     - -    - -   
了�   - -    N L     - -    - -   
įb   N  S   N  S    -  -   -  -  

̏��N
��L
��S
=âcƀ͝үϒ΄��ȸǪ但
��／ȏǪ但
D�Ǵ«Ǫ但
1ȎÁƚ用Àұ

̋各Ҥ��-
ǁ͝үϒ΄͝ɡ�ħ�ƚ用巴ұ̋各Ҥ�ŻȘcƀČÀǇ΄зŶɡ�ħ�ƚ用 
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��	ΨƯ－ƿɖ 

ΨƯ－ƿɖƏǁΨƯ�ƿŖπÛ�.ǒ�ǖ－ƿɖÀɪȞǠĴŶ�ǖƿɖ��ǉ

】Ǵɦį©ȯʧ=ǁ�即с
��ѐŲ
D�Ǭ�Ģɔ
�ƧšǮ�үϒȏ¨īǁ�ɚ

去ƿɖ
�ɚ去ƿɖrD－Əǁ¥ȭѝ҇̚ˣĨț̔ƿɖŶ#«ħ�ǢИ�l：ɚ去 

(0501)�ǯɚ去ħ�Ó³ (050203)�即с℃ɏ (0603)�ź͂Λä工Ƶ (0604)� 

¯ƀ 21 Ŗ��͝©ȯš�AȏƽǼŢ再引ȎÁ；L�（ĴȎÁʗ��š/AÍ

AƧȏƽ再引Ǵ«Ǫ但ŶȎÁ引��ġ[ǼŢšŤǾD了�ȏƽʗ�ȎÁ�͝上父Ŷ

ȏøƚ用rȷ任ɚ去ƿɖŶǇ҈ɭ去�Ƿ�¡È̜͝үϒŖȝD1#«ħ�l：ʲ­

ʢ�付ʗ去1ƿɖ«ѝ�ǉãÂǁǇ҈)ÜżŶʷ̯ȎÁ任/A�Ȇ��аŶȎÁ�

Ây�͝©ȯÌAƧÍŤǾȏƽ�ǼŢ；LȎÁ�įȎÏR¦任�Ǜʷ̯żǇE�ǉ

ãrȷǽ��įb�ʝѐŲ�公ĊťɔŶȎÏπĊ� 

	

ƀ 21 ɚ去ƿɖrD－΄¥ɡ�ħ�ƚ用Ŷ各Ҥ 

=ßȏ主  再引��	  （Ĵ��� 

��ɍS ȏƽ  ʗ� (P) ；L (A)  ʗ� (P) ；L (A) 

�S (W) 

二Ǿ   -     -      N     -    
Aƒ   - -    N L     - -    - -   
/A     S     S      -     -  
AƧ    - S     S     - -     -  
ŤǾ   N L    - L     - -    - -   
了�   - L    - -     - -    - -   
įb   -  -   - L -    -  -   - - -  

ɍS (H) 

二Ǿ   -     -      N     -    
Aƒ   - -    N L     - -    - -   
/A     S     S      -     -  
AƧ    - S    L S     - -    - -  
ŤǾ   N L    - L     - -    - -   
了�   - L    - -     - -    - -   
įb   -  -   -  -    -  -   -  -  

̏��N
��L
��S
=âcƀ͝үϒ΄��ȸǪ但
��／ȏǪ但
D�Ǵ«Ǫ但
1ȎÁƚ用Àұ

̋各Ҥ��-
ǁ͝үϒ΄͝ɡ�ħ�ƚ用巴ұ̋各Ҥ�ŻȘcƀČÀǇ΄зŶɡ�ħ�ƚ用 
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�x	Ì\－ƿɖ 

Ì\－ƿɖƏǁΓ」Ǭ尾�曲πĊŶƿɖ��ǉ】Ǵɦį©ȯʧ=ǁ�̨Ǧ
�

�ź�
D��̠Ǻ回
�ƧšǮ�үϒȏ¨īǁ��̠ƿɖ
��̠ƿɖrD－Əǁ

¥ȭѝ҇̚ˣĨ�̠打曲ƿɖŶ#«ħ�ǢИ�l：Ňɿ  (050401)�%ɥɇȒ 

(060204) D打曲ħ�#« (07)�¯ƀ 22 Ŗ��͝©ȯǼŢ再引AƧDįbȏƽŶ

Ǵ«Ǫ但1ȎÁ引��įȏø=ß切^友ßš�S¥ȏƽ�rȷǽ��ɭĢ�̠ƿɖ

ġ.ǠĴšȠňȏ主ŶȠ－� 

	

ƀ 22 �̠ƿɖrD－΄¥ɡ�ħ�ƚ用Ŷ各Ҥ 

=ßȏ主  再引��	  （Ĵ��� 

��ɍS ȏƽ  ʗ� (P) ；L (A)  ʗ� (P) ；L (A) 

�S (W) 

二Ǿ   -     -      -     -    
Aƒ   - -    - -     - -    - -   
/A     -     -      -     -  
AƧ    L S     S     - -     -  
ŤǾ   - -    - -     - -    - -   
了�   - -    - -     - -    - -   
įb   -  S   - - S    -  -   - - -  

ɍS (H) 

二Ǿ   -     -      -     -    
Aƒ   - -    - -     - -    - -   
/A     -     -      -     -  
AƧ    - S    - S     - -    - -  
ŤǾ   - -    - -     - -    - -   
了�   - -    - -     - -    - -   
įb   -  S   -  S    -  -   -  -  

̏��N
��L
��S
=âcƀ͝үϒ΄��ȸǪ但
��／ȏǪ但
D�Ǵ«Ǫ但
1ȎÁƚ用Àұ

̋各Ҥ��-
ǁ͝үϒ΄͝ɡ�ħ�ƚ用巴ұ̋各Ҥ�ŻȘcƀČÀǇ΄зŶɡ�ħ�ƚ用 
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�4	įbƿɖ 

įbƿɖ1rD－©ȯƏǁњÀȠňπĊ�Ûʷɧ.͂ѷÌÏĞƒŐɭĢŶƿɖ�

įЌÜň͔ǁƉқ_�ȠňҊƚƿɖŶ#«ħ�ǢИ�¯ƀ 23 Ŗ��͝©ȯ¬.¤

ȏ主不͂（Ĵ.¤ȎÁƚ用Ŷʗ�D；L�ªз�͝Ҋƚƿɖʷɧ.͂_< ÌÏĞ

ƒŐŶɍ工� 

	

ƀ 23 įbƿɖrD－΄¥ɡ�ħ�ƚ用Ŷ各Ҥ 

=ßȏ主  再引��	  （Ĵ��� 

��ɍS ȏƽ  ʗ� (P) ；L (A)  ʗ� (P) ；L (A) 

�S (W) 

二Ǿ   -     -      N     N    
Aƒ   - -    - -     N L    N L   
/A     -     -      S     S  
AƧ    - -     -     L S     S  
ŤǾ   - -    - -     N L    N L   
了�   - -    - -     N L    N L   
įb   -  -   - - -    N  S   N L -  

ɍS (H) 

二Ǿ   -     -      N     N    
Aƒ   - -    - -     N L    N L   
/A     -     -      S     S  
AƧ    - -    - -     L S    L S  
ŤǾ   - -    - -     N L    N L   
了�   - -    - -     N L    N L   
įb   -  -   -  -    N  S   N  -  

̏��N
��L
��S
=âcƀ͝үϒ΄��ȸǪ但
��／ȏǪ但
D�Ǵ«Ǫ但
1ȎÁƚ用Àұ

̋各Ҥ��-
ǁ͝үϒ΄͝ɡ�ħ�ƚ用巴ұ̋各Ҥ�ŻȘcƀČÀǇ΄зŶɡ�ħ�ƚ用 

	

���ʷŢÏ－©ȯ 

�ʷŢÏ－©ȯƏư< ÌÏĞđ土任次尾不~ͬФđ土Ŷ次¨˼ơ�ąĮ尾É

Ęæ¥ȫ平ȭr_ĈÏR¸ҕDĳŶįbͬФR¸�l：��ƛο< ͬФ
��ɘ:

< ͬФ
��【ÀГɖͬĮ
1ѭǨƌä－D�< ÌÏĞ
đ土�ĝ1ťɔȷ��

ġ[rąʧ=º 7仔үϒ�_�ɦʺ¥仔�ʷŢÏ－©ȯ�ʔ͜¥©ȯ΄.¤ħ�ɱ

΁�Ŷɡ�ħ�ƚ用ÀÕ各Ҥ�ɺ屹͝各Ҥ҈ƏŖ低：ŶÏǁ包ʏ�ġ[Ȼ屹rȷŶ
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全ǿĪ͈_ĨƧҞǉ】əÈǮ�� 

��	ƛο< ͬФ 

ƛο< ͬФŶѭǨ�ʷŢÏ－l：ɋҢD件ҢŶѭǨƌä˼ơ��ǉ】¤ȏÈ

̜ȭѝ任Ңͩ元ȭŶ̘ѱDįͬФɖȷ�ƴ_仍S�ïȡÁϒǁҩǟ�Ǘ亦ȫ平ȭѝ

҇̚ɋҢD件Ң1jҩ元ȭϒ�¨Ǘǁ�ҢͩѭǨŢÏ－
�¯ƀ 24 Ŗ��͝©ȯ

ǼŢš�AµǾȏƽʗ�ȎÁ�ġ[šŤǾȏƽʗ�D；LȎÁ�ǽ��Ңͩ任< 

ÌÏĞ1ѭǨťɔȷ�� 

	

ƀ 24 ҢͩѭǨŢÏ－΄¥ɡ�ħ�ƚ用Ŷ各Ҥ 

=ßȏ主  再引��	  （Ĵ��� 

��ɍS ȏƽ  ʗ� (P) ；L (A)  ʗ� (P) ；L (A) 

�S (W) 

二Ǿ   N     -      -     -    
Aƒ   N L    - -     - -    - -   
/A     -     -      -     -  
AƧ    - -     -     - -     -  
ŤǾ   - -    N L     - -    - -   
了�   N -    - L     - -    - -   
įb   -  -   - - -    -  -   - L -  

ɍS (H) 

二Ǿ   N     N      -     -    
Aƒ   N -    - -     - -    - -   
/A     -     -      S     -  
AƧ    - -    - -     - -    - -  
ŤǾ   - -    N L     - -    - -   
了�   N L    N L     - -    - -   
įb   -  -   -  -    -  -   -  -  

̏��N
��L
��S
=âcƀ͝үϒ΄��ȸǪ但
��／ȏǪ但
D�Ǵ«Ǫ但
1ȎÁƚ用Àұ

̋各Ҥ��-
ǁ͝үϒ΄͝ɡ�ħ�ƚ用巴ұ̋各Ҥ�ŻȘcƀČÀǇ΄зŶɡ�ħ�ƚ用 
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��	ɘ:< ͬФ 

ɘ:< ͬФŶѭǨ�ʷŢÏ－l：�ㄧͬ
D�<Ğ
ŶѭǨƌä˼ơ�¤ϓ

ǁ�È̜元ȭ̘ѱDͬФɖȷ�_西ͬͩ好ϒÜǁҩǟǗ亦ȫ平ȭѝ҇̚ㄧͬ1jҩ

元ȭϒ�<ĞѭǨ1үϒњ巴Ƞâ_ͩ好ϒjҩ�Û�ǉ】老Ћ℃Ȣȭ§Ǉ¤ÛÒ台

Ǉʚ1<Ğȭ˸ѝÒ�_ȉȊ.¤ÏĞR¦ŕͩ好=ƾŖcƀŶ<Ğťɔɖȷ�¯ƀ 

25 Ŗ��ㄧͬѭǨ©ȯ¬¥Ǭȏƽ不ȷ再引.¤ȎÁƚ用ʗ�D；L�ұ��ㄧͬ

任< ÌÏĞ΄őÂÀ̋ɋơŶѭǨπĊ�ǇV1��¯ƀ 26 Ŗ��<ĞѭǨ©ȯ

Ɠ΄ɡ�ħ�ƚ用切^巴�Õұ̋各Ҥ�rȷcƀ<Ğ任< ÌÏĞŶѭǨπĊġ.

ɪȞ�（ŕrȷƹ�š件m~À可ɋɤơŶ<Ğȭ˸�Ǒħįš因ƚ/Ŷ各Ҥ�ʯÌ

üŜϽÉʗ�全ǿ� 

	

ƀ 25 ㄧͬѭǨŢÏ－΄¥ɡ�ħ�ƚ用Ŷ各Ҥ 

=ßȏ主  再引��	  （Ĵ��� 

��ɍS ȏƽ  ʗ� (P) ；L (A)  ʗ� (P) ；L (A) 

�S (W) 

二Ǿ   -     N      -     -    
Aƒ   N L    - -     - -    - -   
/A     S     S      -     -  
AƧ    L S     S     - -     -  
ŤǾ   - L    N L     - -    - -   
了�   N L    - L     - -    - -   
įb   N  S   - - S    -  -   - - -  

ɍS (H) 

二Ǿ   -     N      -     -    
Aƒ   N L    - -     - -    - -   
/A     S     S      -     -  
AƧ    L S    L S     - -    - -  
ŤǾ   - L    N L     - -    - -   
了�   N L    - -     - -    - -   
įb   N  S   N  S    -  -   -  -  

̏��N
��L
��S
=âcƀ͝үϒ΄��ȸǪ但
��／ȏǪ但
D�Ǵ«Ǫ但
1ȎÁƚ用Àұ

̋各Ҥ��-
ǁ͝үϒ΄͝ɡ�ħ�ƚ用巴ұ̋各Ҥ�ŻȘcƀČÀǇ΄зŶɡ�ħ�ƚ用 
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ƀ 26 <ĞѭǨŢÏ－΄¥ɡ�ħ�ƚ用Ŷ各Ҥ 

=ßȏ主  再引��	  （Ĵ��� 

��ɍS ȏƽ  ʗ� (P) ；L (A)  ʗ� (P) ；L (A) 

�S (W) 

二Ǿ   -     -      -     -    
Aƒ   - -    - -     - -    - -   
/A     -     -      -     -  
AƧ    - -     -     - -     -  
ŤǾ   - -    - L     - -    - -   
了�   - -    - -     - -    - -   
įb   -  -   - - -    -  -   - - -  

ɍS (H) 

二Ǿ   -     -      -     -    
Aƒ   - -    - -     - -    - -   
/A     -     -      -     -  
AƧ    - -    - -     - -    - -  
ŤǾ   - -    - -     - -    - -   
了�   - -    - -     - -    - -   
įb   -  -   -  -    -  -   -  -  

̏��N
��L
��S
=âcƀ͝үϒ΄��ȸǪ但
��／ȏǪ但
D�Ǵ«Ǫ但
1ȎÁƚ用Àұ

̋各Ҥ��-
ǁ͝үϒ΄͝ɡ�ħ�ƚ用巴ұ̋各Ҥ�ŻȘcƀČÀǇ΄зŶɡ�ħ�ƚ用 

 

��	【ÀГɖͬĮ 

【ÀГɖͬĮŶѭǨ�ʷŢÏ－l：čГĞѭǨŢÏ－DͮͩǢИ�ƒż_ȭѝ

҇̚1ͩyɌĞ元ϒ̜Üǁүϒ�ƧżƓǁ¥ȭѝ҇̚#«ħ�=Ҋқšǆͮ�ûʹ

ͮͩ (030302) D�ȸͮͩ (030303) ŶǢИ�¯ƀ 27 Dƀ 28 Ŗ��čГĞѭǨ

ŢÏ－ǼŢ再引­Ǭȏƽ1.¤ȎÁƚ用Ŷʗ�任；L�ұ�Ɋ�< ͬФ�【Àͬ

Įħ�ż�rȷÀѭǨ< ÌÏĞŶπĊ�ÉͮͩǢИ充šHϒȏƽ再引ȎÁ1引��

ұ�<ͩ1ťɔȷ�΄< ÌÏĞħ�ƚ用1各Ҥ弗ǁэȄ� 
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ƀ 27 čГĞѭǨŢÏ－΄¥ɡ�ħ�ƚ用Ŷ各Ҥ 

=ßȏ主  再引��	  （Ĵ��� 

��ɍS ȏƽ  ʗ� (P) ；L (A)  ʗ� (P) ；L (A) 

�S (W) 

二Ǿ   -     -      -     -    
Aƒ   N -    N L     - -    - -   
/A     S     S      -     -  
AƧ    - -     -     - -     -  
ŤǾ   N L    - -     - -    - -   
了�   - L    - L     - -    - -   
įb   -  -   - L -    -  -   - - -  

ɍS (H) 

二Ǿ   -     -      -     -    
Aƒ   N L    N L     - -    - -   
/A     S     S      -     -  
AƧ    L -    L -     - -    - -  
ŤǾ   - L    - -     - -    - -   
了�   - L    - L     - -    - -   
įb   -  -   -  -    -  -   -  -  

̏��N
��L
��S
=âcƀ͝үϒ΄��ȸǪ但
��／ȏǪ但
D�Ǵ«Ǫ但
1ȎÁƚ用Àұ

̋各Ҥ��-
ǁ͝үϒ΄͝ɡ�ħ�ƚ用巴ұ̋各Ҥ�ŻȘcƀČÀǇ΄зŶɡ�ħ�ƚ用 

 

ƀ 28 ͮͩǢИ΄¥ɡ�ħ�ƚ用Ŷ各Ҥ 

=ßȏ主  再引��	  （Ĵ��� 

��ɍS ȏƽ  ʗ� (P) ；L (A)  ʗ� (P) ；L (A) 

�S (W) 

二Ǿ   -     -      -     -    
Aƒ   - -    - -     - -    - -   
/A     -     -      -     -  
AƧ    L -     -     - -     -  
ŤǾ   - -    - -     - -    - -   
了�   - -    - -     - -    - -   
įb   N  -   N L -    -  -   - - -  

ɍS (H) 

二Ǿ   -     -      -     -    
Aƒ   - -    - -     - -    - -   
/A     -     -      -     -  
AƧ    L -    - -     - -    - -  
ŤǾ   - -    - -     - -    - -   
了�   - -    - -     - -    - -   
įb   N  -   -  -    -  -   -  S  

̏��N
��L
��S
=âcƀ͝үϒ΄��ȸǪ但
��／ȏǪ但
D�Ǵ«Ǫ但
1ȎÁƚ用Àұ

̋各Ҥ��-
ǁ͝үϒ΄͝ɡ�ħ�ƚ用巴ұ̋各Ҥ�ŻȘcƀČÀǇ΄зŶɡ�ħ�ƚ用 
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�x	< ÌÏĞ 

< ÌÏĞđ土�ĝ1ťɔȷ�l：ȫ平ȭ�ĝ1�ťɔʰ因
DɘɠŶ�ȭѝ

ɤơ
�ƒż_¥ȫ平ȭˣĨŶĞÒϒ�Ƨż_串ɠϡ介:1ȫ平ȭϒ̜Üǁүϒ�

¯ƀ 29 Dƀ 30 Ŗ��< ÌÏĞ1ťɔʰ因©ȯr再引ŖÀɡ�ħ�ƚ用引��

Ə©¥ȭѝˣĨŶĞÒϒ¬工ȭʰ永ȏæəÈ�͝ȭѝɘÒŶħ�Ϙ��©Â̂Ũ¨

^先Ź�Ǉ弗1��ȭѝɤơƓ巴¯ÂɪȞŶ各Ҥ�� 

	

ƀ 29 < ÌÏĞťɔʰ因΄¥ɡ�ħ�ƚ用Ŷ各Ҥ 

=ßȏ主  再引��	  （Ĵ��� 

��ɍS ȏƽ  ʗ� (P) ；L (A)  ʗ� (P) ；L (A) 

�S (W) 

二Ǿ   N     N      -     -    
Aƒ   N L    N L     - -    - -   
/A     S     S      -     -  
AƧ    L S     S     - -     -  
ŤǾ   N L    N L     - -    - -   
了�   N L    N L     - -    - -   
įb   N  S   N L S    -  -   - - -  

ɍS (H) 

二Ǿ   N     N      -     -    
Aƒ   N L    N L     - -    - -   
/A     S     S      -     -  
AƧ    L S    L S     - -    - -  
ŤǾ   N L    N L     - -    - -   
了�   N L    N L     - -    - -   
įb   N  S   N  S    -  -   -  -  

̏��N
��L
��S
=âcƀ͝үϒ΄��ȸǪ但
��／ȏǪ但
D�Ǵ«Ǫ但
1ȎÁƚ用Àұ

̋各Ҥ��-
ǁ͝үϒ΄͝ɡ�ħ�ƚ用巴ұ̋各Ҥ�ŻȘcƀČÀǇ΄зŶɡ�ħ�ƚ用 
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ƀ 30 < ÌÏĞȭѝɤơ΄¥ɡ�ħ�ƚ用Ŷ各Ҥ 

=ßȏ主  再引��	  （Ĵ��� 

��ɍS ȏƽ  ʗ� (P) ；L (A)  ʗ� (P) ；L (A) 

�S (W) 

二Ǿ   -     -      -     -    
Aƒ   - -    - -     - -    - -   
/A     -     -      -     -  
AƧ    - -     -     - -     -  
ŤǾ   - -    - -     - -    - -   
了�   - -    - -     - -    - -   
įb   -  -   - - -    -  -   - - -  

ɍS (H) 

二Ǿ   -     -      -     -    
Aƒ   - -    - -     - -    - -   
/A     -     -      -     -  
AƧ    - -    - -     - -    - -  
ŤǾ   - -    - -     - -    - -   
了�   - -    - -     - -    - -   
įb   -  -   -  -    -  -   -  -  

̏��N
��L
��S
=âcƀ͝үϒ΄��ȸǪ但
��／ȏǪ但
D�Ǵ«Ǫ但
1ȎÁƚ用Àұ

̋各Ҥ��-
ǁ͝үϒ΄͝ɡ�ħ�ƚ用巴ұ̋各Ҥ�ŻȘcƀČÀǇ΄зŶɡ�ħ�ƚ用 

	

x�'̂ 

ƒǛ̂Ũ_¥ɘÒ©ȯǁ仍9Ī丹Ǜ�¬Â�Qɦ仲˵š�ΜǪ但ÏǁҊƚ�¡

Á土次< ÌÏĞŶȫ平ȭѝɘÒ©ȯ΄ɡ�ħ�ƚ用Ŷ各Ҥ҈Ə�ġ[ŏØ�˄ƒ

�史ŶȻ屹�ͽ͟ɭÂ̂ŨҲ҅¥ǬǪ但ÏǁҊƚ1ȎÁ�Ŷ任rȷͬФÏǁŶɺ屹� 

��	�ȸǪ但 

ɭƿɖrD－Īǈ��ȸǪ但ҊƚŶȎÁš�AµǾǼŢ�Óǻʗ��ġ[ĸĳ

/'旨�%ɥɇȒDɚ去ƿɖ元Ŗ；L�É�AµǾƓ、上ǇEŶͬФR¦��Âr

ɺ屹�ȸǪ但ȎÁ\ǖcƀ��ǖ－ƿɖǁ�Ŷ1ʷ̯ͬФπĊ�Éɭ�ʷŢÏ－Ī

ǈ�¥仔�ʷͬФ)Į不rȷ¬¥Ǭȏƽ再引< ÌÏĞŶ�ȸǪ但ȎÁ引��ұ�

_ʷ̯ǁ�Ŷ1< ÌÏĞħ�ż΄¥ΜͬФ)ĮǅÀѭǨπĊ�©Â��ȸǪ但Ȏ

Ácƀ�ʷ̯ȏƽŶͬФÏǁ�ÂҊ< ÌÏĞŶħ�żŐŐ_шѿÓǻ任)Ü��

旨1«ѝǁ�Ŷ�半ɄҢͩ�ㄧͬD【ÀͬĮ世ÏɵσѭǨ� 
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��	／ȏǪ但 

ɭƿɖrD－Īǈ�／ȏǪ但ҊƚŶȎÁš�AµǾǼŢ�Óǻʗ��ġ[ĸĳ

%ɥɇȒDɚ去ƿɖ元Ŗ；L�É�AµǾƓ、上ǇEŶͬФR¦�rȷcƀ�_�

ǖ－ƿɖǁ�Ŷ1ʷ̯ͬФπĊ�Â任�ȸǪ但ȎÁǇ��˷É¬Ɖʷ̯µǾȏƽ�

ƓǼŢĸɚ去ƿɖ元Ŗ；L�ŕƹ��̠ƿɖ元Ŗʗ��ǽ上�_ΨƯ－ƿɖ任Ì\

－ƿɖǁ�ŶŶͬФπĊ�Éɭ�ʷŢÏ－Īǈ�¥仔�ʷͬФ)Į不rȷ¬¥Ǭȏ

ƽ再引< ÌÏĞŶ／ȏǪ但ȎÁ引��ұ�Ɋ�ʷ̯ȎÁ�_ΨƯ－DÌ\－ƿɖ

ǁ�Ŷ1< ÌÏĞħ�ż�΄¥ΜͬФ)ĮÀѭǨπĊ�©Â�／ȏǪ但ȎÁcƀ

�ʾ=_)ÜD˚旨ǁ�Ŷ1ʷ̯ȎÁ�_DƉʷ̯µǾȏƽ_ɚ去ŕ�̠ƿɖǁ�

Ŷ1ȎÁ�半ɄҢͩ�ㄧͬD【ÀͬĮ世ÏɵσѭǨ� 

��	Ǵ«Ǫ但 

ɭƿɖrD－Īǈ�%ɥɇȒDɚ去ƿɖ元ŖǼŢš/ADAƧȏƽ再引Ǵ«Ǫ

但ŶȎÁ�њ˷į�Ŷ«巴ŭŸɵ希尺�Ûɭȏ主ɺ屹ÂҊȎÁcƀ�旨�ŕ�ȡʃ

͕šA�ȏƽyh�а�ѐŲŶͬФÏǁ�t�̠ƿɖ元Ŗ�ǼŢšƉ/Aȏƽ再引

ÂҊȎÁ1引��ɺ屹ǁ_�̠ƿɖǁ�Ŷ1ͬФÏǁ�Éɭ�ʷŢÏ－Īǈ�ㄧͬ

Ŷ再引ȋŨ切^引�š¥ȏƽ�Â̂Ũrɺ屹hʾ=ȎÁɭㄧͬ元ȭh引�¦yɭĢ

įbƿɖ¡Ɓª半ǨㄧͬŶͬФ因¸�Ǉ弗1��ҢͩͬФ΄Ǵ«Ǫ但ȎÁČÀ再引

ȋŨ�ұ��ǛͬФ因¸.͂引�ÌƛοͬФŶ元ȭ�Ây�【ÀͬĮƓŢš/Aȏ

ƽ再引Ǵ«Ǫ但ȎÁ�ұ�/A�а1ͬФƿɖ�rȷ_【ÀͬĮ半Ʉ< ÌÏĞ世

ÏѭǨ�©Â�Ǵ«Ǫ但ȎÁÍHl：�ĭΜͬФƚ用��ǁ/AȏƽÌ旨ȒD)Ü

«ѝyh�аġƁªǴʭ��ǁÌㄧͬ元ȭh引�¦yΓ」ƺģƿɖπĊƧ¡Ɓª半

Ǩㄧͬ�Â̂Ũұ��< ÌÏĞŶcĈȠ－�rȷχj�ħ�ż/A�а«ѝŶ老

Ћ�ġ[ў%ㄧͬȭŶťɔϡ介�Γ」< ͬФˊƧ�ǶͩŶπĊ� 
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ʢx史�Σ¨Ȼ屹 

ÍÂ��Q+˚ȏø=ß�Ż主=ßDɘÒ©ȯŶ各Ҥ˿�%Ǣ¦�ɴȻ< Ì

ÏĞɡ�ħ�ƚ用Ŷ－ϴ��史ɦ土次ƒ�史1̂ŨȻ屹�ġ[世�ĈɺǽÂ̂Ũ�

΄ǉ】包ʏˣhΣ¨－ŶɴȻ_D< ÌÏĞđ土ŶƳ支ƢҖ� 

��̂ŨΣ次 

�ǉ】_< ÌÏĞȎÁŶǪ但ÏǁҊƚǁ仍9�=â˚įȏŻ主ŶƯҞ－ϴ�

ѡѝ－ϴ�_D各Ҥ҈Əұ̋ŶƿɖrD－©ȯD�ʷŢÏ－©ȯ世ÏɴȻ��Ǜ¥

Ǣ¦Ŷ΂҅̂Ũ_DǇ҈Ŷ包ʏɴȻ�¬ÂΣ次丹¢šƀ 31 � 
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ƀ 31 =ū̂Ũ任Ȼ屹Σ次ƀ 

Ǫ但Ïǁ

Ҋƚ 
 �ȸǪ但  ／ȏǪ但  Ǵ«Ǫ但 

�包΀ 

 

 

ň͔ 
 ʡɖ̘ѱ%š 350 <J
[�ïʹơ%š˿š估

Ǆʹơż 

 ʡɖ̘ѱ%š 350 <J[�
ïʹơ'š估Ǆʹơż 

 ʡɖ̘ѱ'š˿š 350
<J[�ïʹơ'š估

Ǆʹơż 

=Ҋ包͔ 

 ħ�ż¬ÌÏĞȫǪ˰
主℃ƯѷǨŶų用©É

À弗ɋŶʡɖʹơ�[¬

Ǫ但1主rȷ含_´ɽ

įbƿɖ世Ï 

 ȿğ̘ѱ」_；Lħ�ż_
ÌÏĞcĈ�ÛįȫǪŶȏ主

／ơţұ̗ͳŜͰğѝŖπ

1ѷǨȏ主 

 ¬Â̘ѱ�ħ�ż巴他
_ÌÏĞcĈ�ƗȫǪÌ

ÏĞ[ÙÀ��ƽȏ主 

ȏø=ß

DŻ主=

ßȠ－ 

 • �AµǾ� 
不~҇以à不~ȓM 

• �AµǾ� 
不~ȓMà不~҇以 

 • �AµǾ� 
不~҇以à不~ȓM 

• �AµǾ� 
不~ȓMà不~҇以 

• Ɖʷ̯µǾ�ȎÁ引�付/
šѧƛɘDÐƅɚɞ 

 • /A�付/š不~ȓM 
• AƧ�不~҇以ńÀȎ
Á引��次尾Ż主=ß

佔¦ï? 

ұ̋各Ҥ

Ŷƿɖr

D－©ȯ 

 • �AµǾ� 
Óǻà/'旨�%ɥɇ
Ȓ�ɚ去ƿɖ 

• �AµǾ� 
/'旨�%ɥɇȒ�ɚ

去ƿɖàÓǻ 

 • �AµǾ� 
Óǻà%ɥɇȒ�ɚ去ƿɖ 

• �AµǾ� 
%ɥɇȒ�ɚ去ƿɖàÓǻ 

• Ɖʷ̯µǾ� 
�̠ƿɖàɚ去ƿɖ 

 • /A� 
%ɥɇȒ�ɚ去ƿɖ 

• AƧDįb� 
%ɥɇȒ�ɚ去ƿɖ�

�̠ƿɖ 

ұ̋各Ҥ

Ŷ�ʷŢ

Ï－©ȯ 

 Ңͩ�ㄧͬ�【ÀͬĮ  Ңͩ�ㄧͬ�【ÀͬĮ  ㄧͬ�【ÀͬĮ 
 

ɺ屹ȎÁ

�Ŷŕ低

：Ïǁ 

 • �ǻ�)Ü
ŕ�ǻ�
�旨
ȎÁ�半Ʉ件Ң�

ㄧͬDčГĞ世Ïɵ

σѭǨ 

 • 半Ʉ件Ң�ㄧͬDčГĞŶ
�ǻ�)Ü
ŕ�ǻ��旨


ȎÁ�rȷšǪ但1主tÀ

ƿɖ´ɽÉŘ／ȫ�ȏ主 
• Ɖʷ̯µǾȏƽ半Ʉㄧͬ
ѭǨŶƉǻȎÁ�_ɚ去D

�̠ƿɖǁ�Ŷ 

 • /AȏƽÌ旨ȒD)
Ü«ѝyh�аġƁ

ªǴʭŶͬФÏǁ 
• Ìㄧͬ元ȭh引�¦y
ɭĢƺģƿɖƧ¡Ɓ

ªǴʭŶͬФÏǁ 
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��包ʏɴȻ 

͒�ƒǛŶ=ū̂Ũ任Ȼ屹��Q¬ÂˣhÂǉ】Ŷǟǖ引上�_ŏØǉ】ºŨ

Ŷ旨小包ʏ�ġ[ͽ͟ξɵ�ƒ< ÌÏĞħ�Ƞ－1Ǉ҈QҎŶǉ】ȵ"� 

��	< ÌÏĞȎÁ1Ǫ但ÏǁҊƚ΄次尾Ǫ但上父1ʔ͜各Ҥǃ}� 

ɭǉ】ºŨ/r引上�¬�_=ѱħ�ɱ΁Ŷ�Ǭ=ҊǢ¦/�ȎÁŶǪ但Ïǁ

Ҋƚ��ȸǪ但�／ȏǪ但�Ǵ«Ǫ但	各Ҥ< ÌÏĞǪ但ȏŻȠ－Ŷʔ͜ˊǁţ

ұ�įÁǁȎÁ引�1ƚ用�ȎÁʗ�ŕȎÁ；L	�ˊƧǁǪ但Ŷȏ主ǐˬ��S

ŕɍS	�Â上父尾上¬¥ħ�ɱ΁1ɡ�ħ�ƚ用Ŷϒ̜老Ћ�¥ɡ�ħ�ƚ用Ŷ

ȏø=ß任Ż主=ß��ÍšȭѝɘÒ©ȯŶ各Ҥ�ʻºÂ̂ŨŶrȷǴ©ƹ�Ǫ但

ÏǁҊƚEƸ�ǬâȎÁŶ�Ŷ_DϘ¬Ŷħ�ʃ �͕ɭˊȖ�ʭ各Ҥ��ʷÏǁŶ

ƀ上�ȭѝ1ȎÁʗ�任；LƓ҈^�Ҋ�ƿГȷŶŻ主=ß��Ƥ%˼ơ各Ҥ�Ȏ

Á=ßŶųŮ�É_�S�ɍSɘ=ħ�ÌÏĞŶȏ主ǐˬrȷ含_EƸh上c存Ѳ

­9Ŷ�ƿƚ用�Ǒħ各Ҥ弗ǁэȄ� 

�ǉ】ˣh1ȎÁǪ但ÏǁҊƚƏƢ�¬ǬâȎÁŶȫ�ȏ主／ơ�ʡɖ̘ѱD

�ïʹơ˿қ－/�ʶģқ－ʷɧuÀ¬_Ǭ尾ȎÁϊȲǁ\Ŷǉ】-͂ʯe=È̜�

Éįb¤_ȭѝϊȲǁ\Ŷǉ】ʷɧ弗H¢�=ū�˷ É< ÌÏĞŶħ�żr_Ɖ

ɧÌ�«ċňѷǨŶȏ主任Ѣ但Ğ式Ŷȭѝ�©Éʗ�／ȏ主ȫ�ŕƹѢ但šǴȭŶ

ȠșÏǁ�Â�上父ĒĖšįb< ͬĮ�jʐ�ʶģÏǁқ－΄=ū̂ŨŶ各Ҥ˼

ơ�¬=ū< ÌÏĞŶħ�Ïǁȏ.ɬ.ǟ̎� 

ƹ_��ǉ】¬ů�ͳqQҎŖƢ�Ŷ=ūƻ白ȏ�ͽ͟ʷϝ«È̜< ÌÏĞ

Ǫ但ħ�ŶȏŻ主қ－�才ͳQҎªҥ��Q引上įǪ但ÏǁŶȏŻқ－Ɋ�ȏø任

Ż主1=ß��l：ħ�żȫ平Ŷȏ主／ơ任ʡɖ̘ѱ�ƒż­�šȭѝJơ=ū1

ǉ】�ƧżƓ反本ǁǬ尾ȎÁ1=ūǉ】Ŗ��¬Âɡ別���ǉ】色ň��đ¢Ŷ
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=ū支凡_ó次ˡ午�ǛȏŻқ－�ġ[引上_ȫ�ȏ／�ʡɖ̘ѱ˿үϒŖ=ҊŶ

Ǫ但ÏǁҊƚ¬ƧҞŶ=ū/ǽ上hǜʚŶȠ－�¥Ǫ但ÏǁҊƚŶÏǁƀ上�ȏŻ

=ßD各Ҥ©ȯǅÀţұǿʚ�©Â��ǉ】ˣhÂ�屹ѝ�ġ[ƢҖƧҞǇ҈ǉ】

¬=ū< ÌÏĞ1ħ�Ƞ－ȏɦǬâȎÁ1Ǫ但ÏǁҊƚȳ�È̜� 

��	< ÌÏĞ1次尾Ǫ但上父r_ʯ͜白ǁɡ�ħ�ƚ用Ŷҫĵ白� 

ªҥǇ҈QҎ�ǁ�ʔ͜< ÌÏĞħ�ŶÏǁʰƦ�ɦį存ѲŶ次尾上父世Ï

Ѣȳ任=ҊƹÂҊƚǉ】Ŷ ¤�ϔ�ͳqǉ】żɧ_付͕=ūҊ仲ȏøȠ名ǇÚŶ

ȭѝ�ŕƹ才ͳ\º�=ūɴͣħ�布ȌŶϘ¬̂白�˷É�ħ�Ҋ仲=ūŶɎŭŒ

凡�次尾上父/ŶǬ尾ŕϘ¬ʃ͕ŶÏǁ�ġ[rȷh上.Ţ=ҊŶѱ͕ȭѝ�ŕƹ

引上¥͕͘1主佔̰ǿʚ.ţұŶųŮ�Éħ�\º�=ū˿)Į�į=ū̂ŨƤÀ

rȷl：ǙǩÉħǉ】ż含_市Ҙįϒǩ包ʏ�¯Õȷ_¨忙Ŷϒ旨)Į=ū�化Ǜ

< ÌÏĞŶ次尾Ïǁ因¸�ƹ͎ƒǇ҈QҎ6ƥ͜ċŶǉ】ȵ"� 

¬Âȶ日���ǉ】ˣh< ÌÏĞ�ɡ�ħ�ƚ用
Ŷͅ＋�ͽ͟ɦ�Ѣȳ<

 ÌÏĞŶɡ�ħ�ƚ用
ŶɜѶ̂白L�ŷȼ外=ѱŶƨÈȕƻ�ġ[з�ƉǙȦ

Ɉ=͜Ŷý小Ċ͜1�įRŭǠĴ=͜hŶȦɈ9ȯǅ.ɬ'šͶ�ʰϡ�ȏøȠ名

Ŷҫj充ȷ_ȱΡʩИŶR¸白º�ҴǗ亦̂Ũȷ_�ʷʰ永Ŷ包ʏ世Ï͜宏�Ây�

ȦɈ=͜Ŷħ��ǋȧ�ͳŐҊ仲=ū�他困Șưǀ¥Ų��¬Âǉ】æȫ平ȭѝ	

�他љқš仍�Ҋ大ŶǠĴ�Â¬=ҊŶ包͔�¯¤�已－
=Ҋ��æ¥Ǭȫ平ȭ

ѝǅ_.¤ҩǟ%'љқšĉ�Ǭ͕͘1/�з�Âý小��ǉ】ͽ͟—公ʶģȫ平

ȭѝǐƧ大白hđ土次尾΀ͻŶɡ�大º�ɦ次尾ħ�上父�͜白
ǁɡ�ħ�ƚ用� 

�ǉ】з��ƒǛŶ=ūƻ白任Rŭ�Ф�¥ȫ平ȭѝǪ但̜Ŷȏø=ßÜǁү

ϒ�ºkȉȊ.¤ȏƽŶµǾȠ－�Â�΂Ҳ�ϡ�< ÌÏĞɡ�ħ�ƚ用Ŷ͜ū

ƾ˼任įºŨŶĮ尾Ǣ列�üǫŕrɦ< ÌÏĞŶħ�上父ʔ͜ǁ�­ǬȠ名ǇÚ
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1Ǭ尾ȎÁŶȎͬÏǁ白º�Ƞňħ�ʃ͕Ŷ付尾Ïǁ�É­Μħ�ʃ͕Ŷ付尾Ïǁ

Ɠҫj白º�Ǭȫ平ȭŶ次尾ħ�上父� 

��ǉ】з�任Ƴ支ƢҖ 

才ͳ�ǛȻ屹�üǫ+ʔ͜< ÌÏĞŶǪ但Ïǁr_ȫǪȏ／Dʡɖʹơ˿ү

̜世Ï=Ҋ�¤ȏȭѝŶ次尾ħ�上父rʯ̎ǁ­Ǭɡ�ħ�ƚ用Ŷ大¨̂Ũ�ŏÂ

屹Ǜ��QɆ΄< ÌÏĞđ土1Ǉ҈西ͬŕ引ǽƳ支�ͽ͟ˣh支凡ƢҖ�˰ȷ¬

ˣBɟ:ΤÎͬФħ�Ŷ�ϔ�ȾҎ�ǉ】š΂ɔз�� 

��	_ȫ�ȏ／�ʡɖ̘ѱ˿үϒ҄âʷ̯ȎÁ�仿͊ǘňǿâňυ 

< ÌÏĞŶȎÏ�Ŷ�ħ�ʃ͕­9�ǒȷȉȊȠňħ�ʃ͕ŶÏǁȠ名ær

ǘňąjʧϣŶгˠƳ支_；Lħ��ĩ¯�ʲ­�ʝʫΉ_< ÌÏĞʷ̯�ǒđ

土r҄âhʷ̯�ŶŶǪ但ȎÁ�ærĴňhÀäšʷ̯ʃ͕Ŷǿâňυ�ˣB͝Ҋ

ʃ͕Ŷħ�Vĩ��ǉ】¬=ū/_ȫ�ȏ／�ʡɖ̘ѱ˿үϒ=Ҋ¥ǬȎÁŶǪ但

Ïǁ�į/��ȸǪ但
ȎÁǽ上�ʷ̯ͬФŶπĊ�Â̂ŨˣĨ�」_ÀȋХ҄ʷ

̯ȎÁŶ=Ҋ͊Ɠ�Ǉ҈西ͬ仍ÒrЊ_ǘň.¤ħ�ʃ͕Ŷʠυгˠ�_；Lą­

ʷ̯ʃ͕ħ�< ÌÏĞ� 

��	̆2ȫ平˰主ț̔гˠ� ΍ÌÏĞȫ平任҇̚ț̔ƿɖ 

ŏҞ��ѝƢҖ��ǉ】�҄âh�／ȏǪ但
任�Ǵ«Ǫ但
˿< ÌÏĞ-

͂引�ŶȠșħ�Ïǁ�EƸhǪ但1主rȷÀįb͒行ƿɖʗ��Â̂Ũұ�< 

ÌÏĞŶǪ但ƿɖ任҇̚ț̔ƿɖrȷÀɤ>҈Ə�¡j�ˮ合oĮÀr¤ȏ�š半

Ǩ< ͬФ任P`'ѵț̔Ŷƌä－�ŕrĴň忙͎Ŷгˠ支凡�民еȠňț̔ʃ͕

ħ�< ÌÏĞ� ¤ˣB< ÌÏĞ1ħ�任҇̚ț̔ƿɖ�¬Âƒˣ���ǉ】

Х҄h／ȏǪ但任Ǵ«Ǫ但˿ħ�ƚ用Ŷȏø=ßDŻ主=ß�ɦrμåѰňÂҊǼ

Ţʗ�ѵyț̔ƿɖŶȏƽ任ȫ平ȭѝ�¬ÂƳ支ɺÏȏ̆2ǇзŶ布ȼ�ɲ他Ŭ包
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Ŷƹ�ɺɖÂ�Ƴ支ȏз似áͳ­гˠƿɖrȷ主ɵ民еħ�żƯĞ.但�Éͱǐ<

 ÌÏĞ1� Ĥ
仿Ȫ�ƴƢҖÂƳ支π半ɄҵƿŶͬ央支凡_℃Ư」̜ŶÌÏĞ

̚ѭ�¬ÌÏĞDɌĞÒĨπ�百Ŷƒˣ�̆2гˠɸƵ� 

��	Х҄ÌÏĞ1�ʷʖЭ«ɘ�лȻȭѝ҇̚Ż主ʰ永 

ǁäʷ̯ʃ͕ħ�< ÌÏĞťɔ�҄ âh�ʷʖЭ«ƽġ̆2ƌㄧŶÌÏĞʷ

̯串΁ƹƉɧǟǖŶ)Ü��ǉ】҄â1��ȸǪ但
ȎÁEƸh�ȡ��旨Ŷʷ̯

�ʷƾɖ�ÂҊħ�Ïǁ̒ĊûʹƌㄧŶͬФťɔ�É�／ȏǪ但
ŶÏǁrȷcƀ

͝ȿğȭѝ1主Àʷ̯πĊ�Ûįͩȅġ.ƌㄧ�_Ǒħ�żž̔ą­ȏ主-ɬ_Ŝ

Ͱ��ǉ】+҄âhʶĭΜǪ但ÏǁЮц引�ŶŻ主=ß�Ǉ҈仍ÒrЊÂϝѝrȷ

±¬ŶÌÏĞ�ʷʖЭ�лȻįͩȅP˧ÌÏĞħ�Ŷƌä˼ơ�忙ơ̆2ÌÏĞP

˧工Ƶ任đ土ʰ永�¯ÌÏĞɥ�ͮ�Ÿ由ΌʷŶͩΦʰ永�Ʉ¨ÌÏĞѷǨʹơŶ

干Ѱ外δʰ永˿� 

�x	.¤ȫ平ȭѝɘÒʉ��ŶÌÏĞͬ央支凡 

�ǉ】ɦȭѝ次尾Ǫ但Ïǁ=͜ǁ.¤µǾȏƽŶȎÁ引��r_仲˵šȠňȏ

ƽɴȻ¥ǬɘÒ©ȯ΄ȎÁ引�Ŷ各Ҥ�ǉ】̂Ũұ�.¤ŶȭѝɘÒ©ȯ͂¬.¤

Ŷȏ主ʗ�ŕ；L.¤ŶǪ但Ïǁ�Ǉ҈仍ÒrȖЊ¥ȭѝļ҇Ŷ串΁ãârȷʗ�

Ŷħ�Ïǁ任ȏ主=ß�ǉ色Ǉ΄зŶ工ȭʰ永任Ğ式ͬ央支凡�¬ÂɆ΄.¤Ŷ工

ȭɘÒʉ�ˣh口凡Ŷͬ央支凡ƢҖ� 

1. Ó³ɘ�͝Ҋƚ#«ħ�ǼŢš�AµǾȏƽʗ��ġ¬�AµǾȏƽ；L

ʷ̯ȎÁ�©Âзš�AµǾΨƯ弗­rȫǪĞ式�[š�AµǾΨƯ弗­

Ż̠ĞÒ� 

2. 旨Ȓ�ɚ去ƿɖ元Ŗ�͝Ҋƚ#«ħ�ǼŢš�AµǾȏƽ；L�š�Aµ

Ǿȏƽʗ�ʷ̯ȎÁ�[š/Aȏƽ引�Ǵ«Ǫ但ȎÁ�©Âзš�AµǾ
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ΨƯ弗­Ż̠ĞÒ�š�AµǾΨƯ弗­rȫǪĞ式�ġš/ADAƧȏƽ

ɤ付Ȣ包ͬ央πĊ 

3. �̠打曲元Ŗ�͝Ҋƚ#«ħ�ǼŢšƉʷ̯µǾȏƽ再引ȎÁ引��©Â

зšƉʷ̯ȏƽȢ包ͬ央ɱŮ 

4. �ʷͬФ元ȭ�͝Ҋƚ#«ħ�š�S¥ȏƽïǼŢ再引ȎÁ引��©Âз

耳ȏȢ包҇̚ȭѝŶͬ央πĊ�ġ[Èϑ【ÀͬĮŶѭǨ�¯ɌĞ元	DĈ

Ï串΁ŶƘϴ_ˣB< ÌÏĞŶѭǨГ͂� 

Ây��ǉ】ˣh仍�ȭѝŶ次尾Ǫ但Ïǁƹ�.¤µǾȏƽŶȎÁ引�Ŗjф

Éº�¡È̜件Ҹ1不~ƚ用ÀɋơŶ#«ʎ¨ħ���Ǜ1ʰ永任西ͬ支凡зΗr

ȷ耳¥Ǭȭѝό－尖次�ʎ¨΂Ƶ� 
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J�I� ̂屹任ƢҖ 

J�L�ǉ】ф̂ 

�ǉ】ˣh��Ǭʔ͜< ÌÏĞħ�ÏǁŶ=ūƻ白�Ѩ_ѢȳįǪ但ƿɖŶ

ɡ�ħ�ƚ用�ġ[_好－ɁѢ因ƚɴȻȫ平ȭѝ҇̚ɘÒ©ȯ΄ɡ�ħ�ƚ用Ŷ各

Ҥ�Â=ūƻ白弗_Őǉ】À_��ѝȠÎ� 

��VT�k78
O��19?�bQ<m4MC�6Hl&N�19=+ 

ͳŐ�ȫ�ȏ／�ʡɖ̘ѱ˿Ǭ尾< ÌÏĞȎÁŖʗ�1功希ȎÏÏǁүϒ弗

­ǁǬ尾ȎÁϊȲ1=ūŖ��ġrɭ/ɴȰ.¤ҊƚȎÁ1主Ŷǿʚ－�˷É�_

ȫ平ȭѝǁ=ū΄父Ŷ}希�ʷÏǁǉ】弗Hɦįȳ�=ūƻ白/�į因ƚrȷ卡{

功希ÏǁŶǟǖ布ȼ�ʻºǉ】�Ŷɓ全��ǉ】Ŷ=ūƻ白Ə_ȭѝJơ=ū< 

ÌÏĞŶȎÏȠ－�Û�ƻ白ǋȧ�ͳŐ¤Ҋƚǉ】ŶǠĴ�ä�ȫ�ȏ／�ʡɖ̘

ѱ˿Ǭ尾ȎÁJơŶүϒͷ�ɦȎÁȠ－世Ï=Ҋ�ÂĈҶrɦȠ－ǜʚ1Ǫ但Ïǁ

2_=ѱ�¯Ǵ«Ǫ但D／ȏǪ但�ħ�ǉ】ƻ白r=â=ū.¤Ҋƚ1ȎÁ�_ǡ

Þ因ƚ:Ǭ尾ȎÏÏǁŶʚϴ－� 

��`>jZAf�S-RSX3,�\0)m:�	Sc'�_�Ge=+ 

ͳŐǉ】­_付͕=ū1Oŭ�=Ҋ
h.¤�ʷȠ－Ŷȫ平ȭѝ�˷ÂRŭ含

_、上h仍�ȭѝ:ʾŶȎÏÏǁǿʚ��ǉ】Ɠѭ_�=͜
1ƨΨǱū< ÌÏ

ĞŶħ�布Ȍ��΀̉ķ¥ȫ平ȭѝ/Ŷʚϴ－�©Â��ǉ】ͬ�ŷȼ外=ѱŶý

小ɦ< ÌÏĞŶǪ但ϒЊ͜白ǁϒΜɡ�ħ�ƚ用�_�͜< ÌÏĞħ�ż1付

尾Ƞ－�¡世�Ĉɴ】҇̚«ɘŶɘÒȠ－�Ѩ�ȫ平ȭѝ1«ʔ布Ȍɴ】ÌÏĞħ

�任įɘÒ©ȯŶ҈ш�Âǉ】ɦ< ÌÏĞŶħ�布Ȍѭ坐ǁ不~Ż主Ƞ－Ŷ布ȼ�

光ȣį布Ȍȁ布ȼ1jǩDǇ҈�Ƿ΄不~Ƞ－Ŷ=ū� 
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É¬΂҅=ū���ǉ】ķɬ件m~1< ÌÏĞđ土 YouBikeŶ西ͬ布Ȍ�΂

οЌÜ�QˣhŶ=ūƻ白�ġ[=âɭȏø=ß�Ż主=ßDȫ平ȭѝɘÒ©ȯŶ

各Ҥ˿Ǣ¦ɴȻɡ�ħ�ƚ用Ŷ－ϴ��Q\ǖŶǉ】ºŨr=ǁĭǬǢ¦共ţ� 

��5BF78��k��k"��>19�.W���>@?�g�Q< 

�ǉ】¬世Ïȫ平ȭѝJơ1=ūƒ�ͷ�ɦ¥ȎÁ=Ҋǁ�ȸǪ但�／ȏǪ但

DǴ«Ǫ但˿�ΜǪ但ÏǁҊƚ�才ͳƧҞŶ=ū��ǉ】引上Â�ΜǪ但Ïǁ1Ƞ

－ǜʚ�įǪ但ÏǁŶƀ上�ħ�żŶ大ºVĩ�ȏŻ=ßȠ－ǅ.¤�t才ͳɁѢ

=ū干̂¥Ǭɡ�ħ�ƚ用Ŷħ�̜任ȫ平ȭѝ҇̚1ɘÒ©ȯ�引上ұ̋各Ҥ¥Ǭ

Ǫ但ÏǁҊƚŶ©ȯ�À可%ǿʚ�_Ǒr_ɺ屹h由˷.¤ŶȎÁ�Ŷŕ低：Ïǁ

Ƞ名�ĩ¯�Ǵ«Ǫ但Ïǁʷɧ引�¬/Aȏƽ1%ɥɇȒDɚЦɘ�rɺ屹hįc

ƀ�A主�Ȇȏƽyh�аŶ旨�D�ȡʃ͕�͞Ėƀ 31	� 

��jZAf�S�-R�
a�?�6��PQ^D[H?�b2G=+ 

�ǉ】L�ƉǙȦɈ=͜ý小_=ū< ÌÏĞ1ħ�Ƞ－�͝ Rŭ困ȘǠĴȦ

Ɉ9ȯǁƉǙϒ�Ǒħ=ū̂ŨÌ˷ʗ�ȦɈŶ戶也－任�¦ҫjŶȠ－ (Lee and 

Seung, 1999)�Âϒ旨Ƞ－Ʃ®ʣ¨< ÌÏĞħ�Ŷź͂Ƞ－�ȎÁϒ̜ƪǁ�ϒ�

=͜hŶɡ�ħ�ƚ用¥Ì付/佔¦ȠňµǾȏƽŶħ��[į次尾ħ�ǁ¥µǾȏ

ƽħ�Ŷ大¨�ĩ¯��ȸǪ但1ħ�ƚ用ş͜ºŶ4Μɡ�ħ�ƚ用�r͜Ҙǁ二

Ǿ�Aƒ�ŤǾ�了�Dįb˿ħ�ȏƽ�͞Ėƀ 10	�Â)Į1Ƞ－rĵåǉ】ż

Ÿ希«化Ǜ< ÌÏĞŶ�ʷÏǁ�ġз�š�ʷ=ū1΂ɔπĊ� 
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J
L�ǉ】ȾҎ 

�ǉ】ȾҎƒǛ̂屹š< ÌÏĞħ�ÏǁŶŹ҄ƒϥ�χ世Ǉ҈ҖѶŶ旨小ʔ

͜�ġ¬΂ɔ�ˣĨ�ʷ任不~Ǘ永ρɠ1ʰ永ż΄šÌÏĞǇ҈Ƴ支Ŷċ支ĥЊ�

_�ɦ_旨小D΂ɔĭRǢ�屹Ǜ�ǉ】ºŨŶĮ尾ȾҎ� 

��旨小ȾҎ 

ȖЊQҎªҥ/Ŗ¢佐1QҎ水ū��QůҭġǮ）ͳqǇ҈ǉ】Ŷ=ūƻ白�

пɬ_�=ūºŨ�ƹǁ�ǉ】šÂ旨小ȶ日�Ŷǋȧ� 

��	!Hl&N?�6�*�D�2d�E�]iKY/m$�bQ<�km;

%�6?hU�#��6?MC(� 

��	_=͜Ŷͅ＋ķc=Ҋ_͜ūȫ平ȭѝŶ次尾Ǫ但ƿɖ�ġ[尺͟ƉǙȦɈ

=͜ý小šÂҖѶŶ忙�－� 

��΂ɔȾҎ 

�Q˰_χ世< ÌÏĞ任次尾< ͬФđ土ħ�̜ǁ�ϔ�ȾҎ�ǉ】̂屹š

΂ɔĴơ��ǉ】1\ǖ΂ɔȾҎƏɭ< �ʷđ土1布Ȍȁ/̉ķhĮəÈυǩ1

ȎÏÏǁ布ȼ�才ͳÂ�布ȼ1升ңr光ȣ¥ʾƅ΄不~Ƞ－世Ï=ū�ɭÉɺɖą

ʣ¨΂οπĊŶ< �ʷƳ支�ЊÂ��QˣhǇ҈ŶƳ支ƢҖ¯��  

��	Ɇ΄.¤ħ�ʃ͕任Ǫ但Ïǁ1ȏŻȠ－�_仿͊Ŷгˠ支凡χj；L��

ĩ¯�Ɇ΄ʷ̯ʃ͕Ŷǿâňυ�_D半Ʉ҇̚ț̔ƿɖŶш¨гˠƳ支� 

��	ĥЊ.¤ŶȭѝɘÒʉ��ƵÏǇзŶ< ÌÏĞͬÏ支凡�ĩ¯�Х҄ġ

�ʷrȷʗ�Ŷ�ʷʖЭ�_Dз΄.¤ɘÒʉ�Ŷͬ央Ǘ˹� 
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J�L�ƧҞǉ】ƢҖ 

�ǉ】ĸĳ�ȏ主�布Ȍķɬ�=ūý小˿ΜΜ布͈ŶǠĴ�ʾ=ҖѶ�ȷó月

ʭʔ�¬Âˣh�ǉ】/Àƥǋȧ1ǠĴ_Drȷɬ_ґҞŏØŶɴȻǢ¦�_ĨƧ

Ҟǉ】əÈ� 

��q҄â@1ȎÁ布ȌŶǠĴ 

�ǉ】ŖķɬŶ< ÌÏĞ1ȎÁħ�布Ȍ͒ͳó�q҄â@Ŷʭʔ�ħǬâȎ

Áǌ考ó�З��巴ŭɂѬ¤�ħ�ż�巴屹Į§ŕɗ§	1干ҞŶǪ但Ïǁŕƹ任

įb< ͬФ)ĮŶѭǨÏǁ�ǒȷħ�未&ʠ҅�¯ɯ打o��oʷ˿ˮ合o	Ŷ

ȎÁ布ȼ�ær才ͳ�ɗ§	o外Ñ干­ǬȎÁ�ʔ͜į干ҞÏǁŕѭǨȠ－�μ_

�ǉ】1=ūƻ白зr仁ʻą%Ŷǉ】ȾҎ� 

��_#«ħ�ɺ屹ƿɖrD－ŶǠĴ 

�ǉ】¬ˣhȫ平ȭѝɘÒ©ȯȏ�_ɟ#ä�尖ƼºŨ1布ȼãâ¥ƿɖҊƚ

΄зŶ#«ħ��˷ʾ=ƿɖŖ΄зŶ#«ħ�ÀɋơǟҫŶ上父�ĩ¯�Ͷɝÿ引

(050101)
1#«ħ�r¤ȏP˧)Ü�ѐŲ�̨Ǧ�ź�D�̠Ǻ回˿­仔ƿɖҊ

ƚ�ÂųŮġƉĪÌš#«Ŷɋơʎ¨ħ��Éƹ©ǁ仍ɭ#«ħ�巴ŭɬŹį去Μ

去用布ȼ�ǒȷķɬąj仿ϣŶ去Μ去用布ȼŕ_灰年ѝ (point of interest, POI) 布

ȼÜǁμå��ǉ】ƻ白/ƿɖrD－©ȯŶүϒƢ�ɦ͂ąj仿͊�尤Hrȷ1全

ǿ� 
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      +%  ~c9Kd  �J9Kd  (�9Kd  8�  �"()4  G��"��  e��"��  3&�d�7  R-square adj. R-square F-value F-test 
        
- ��� �i`[  �� �? S�5c  {P A  !zV�    <cq� <chH  a� ��  k� �4  2�4 ��      

�]R�(N) ��(W) o�(P) �I WPN_1  -0.840  -1.966 0.516 11.996***  0.329 -21.514 1.121  22.235 -1.472 1.581  -2.878*  0.549*** -0.048  0.188 -0.060  9.165*** 0.291  0.447 1.028  0.618 0.599 32.19 *** 
   �E WPN_2  1.500***  -1.118 0.239 1.772*  -1.351 0.380 0.647  0.402 -0.744 0.495  -1.311  0.404*** 0.804  -0.070 0.103***  3.509** -0.246  0.590* -1.512*  0.605 0.585 30.50 *** 
   m
 WPN_3  -0.261  -0.516 -0.626 3.247**  -1.930 -3.447 -1.061  7.082 -0.346 -0.206  -3.462***  0.629*** 0.558  -0.279* 0.163***  10.884*** 0.256  0.462 -2.316**  0.596 0.575 29.32 *** 
   ;W WPN_4  -1.038***  0.348 0.821 2.614***  -1.080 -1.078 0.962  1.037 0.372 -0.136  0.047  0.302*** -0.822  -0.186* 0.049*  -0.154 -0.246  0.390 -0.531  0.549 0.527 24.24 *** 
  �  nW WPN_5  1.318***  -0.630 -0.490 -0.188  -0.362 46.838** 0.176  -47.054** -0.568 0.972*  -0.824*  0.176*** 0.129  -0.130** 0.090***  -0.308 0.115  0.167 -1.091**  0.632 0.614 34.20 *** 
  /�(A) ;W WAN_1  0.687  -1.303 0.214 5.813***  -1.427 -7.740 -2.042  10.878 -0.714 1.204  -3.747**  0.660*** 2.537  -0.198 0.274***  11.604*** 0.229  0.234 -1.797  0.578 0.557 27.25 *** 
   �E WAN_2  -1.005***  0.395 -0.063 3.390***  -1.658 -9.559 1.791**  9.609 0.211 -0.483  -0.684  0.304*** 0.761  -0.212* 0.034  -0.609 -0.316  0.957*** -0.659  0.580 0.559 27.51 *** 
   nW WAN_3  -0.148  0.422 1.135 0.006  0.575 -5.602 -0.099  5.581 0.260 -0.267  -0.735  0.195*** -1.123  -0.128 0.055**  3.68*** 0.176  0.053 -0.649  0.451 0.424 16.37 *** 
   m
 WAN_4  2.248***  -1.721*** -0.044 4.436***  -0.572 -34.169 0.935  34.774 -1.009 1.066  -0.390  0.246*** 0.372  0.044 0.020  1.094 -0.088  0.372 -0.581  0.741 0.728 56.70 *** 
 �  �  8� WAN_5  -0.728**  -0.409 0.175 8.040***  -0.872 -8.116 -0.576  8.989 0.818 -0.328  -1.759*  0.271*** 1.753  0.111 -0.034  2.407 -0.053  0.336 0.403  0.568 0.547 26.18 *** 
 b�(H) o�(P) 8� HPN_1  -0.905  -1.974 0.202 12.519***  -0.161 -23.291 0.395  24.072 -1.181 1.844  -2.867*  0.526*** 0.672  0.262 -0.074  9.141*** 0.141  0.475 1.210  0.604 0.584 30.30 *** 
   �E HPN_2  1.757***  -1.235 -0.013 2.333**  -1.043 1.974 0.877  -1.558 -0.777 0.815  -0.833  0.353*** 0.528  -0.078 0.088**  3.079** -0.233  0.537* -1.503*  0.611 0.592 31.26 *** 
   m
 HPN_3  -0.228  -0.553 -0.668 2.444*  -1.751 -5.497 -1.169  9.323 -0.335 -0.175  -3.595***  0.661*** 0.500  -0.313* 0.203***  11.678*** 0.438  0.408 -2.768**  0.590 0.569 28.64 *** 
   ;W HPN_4  -0.822***  0.059 0.299 1.179*  -0.229 -0.701 0.916  0.704 -0.117 0.209  0.026  0.245*** -0.585  -0.172** 0.051**  0.757 -0.101  0.214 -0.159  0.541 0.518 23.44 *** 
  �  nW HPN_5  1.158***  -0.587* -0.268 0.167  -0.298 43.934*** 0.197  -44.204*** -0.457 0.832*  -0.597*  0.156*** -0.013  -0.093* 0.069***  -0.515 0.115  0.147 -0.887**  0.674 0.658 41.20 *** 
  /�(A) 8� HAN_1  -0.658  -1.057 0.298 10.321***  -1.449 -4.811 -1.346  6.278 1.121 0.059  -3.342**  0.497*** 2.563  0.140 0.022  8.383*** 0.168  0.397 -0.050  0.538 0.515 23.15 *** 
   �E HAN_2  -0.978***  0.308 0.025 4.088***  -1.177 -10.342 1.601*  10.215 0.214 -0.243  -0.931  0.282*** 0.881  -0.185 0.023  -0.071 -0.293  0.811*** -0.397  0.566 0.544 25.91 *** 
   m
 HAN_3  2.461***  -1.830*** -0.141 4.520***  -0.589 -37.767 0.921  38.396 -1.020 1.266  -0.449  0.231*** 0.904  -0.009 0.051*  0.509 0.065  0.391 -0.934  0.739 0.726 56.44 *** 
   nW HAN_4  -0.109  0.413 0.902 0.266  0.664 -4.666 -0.321  4.723 0.319 -0.214  -0.768  0.192*** -1.182  -0.107 0.057***  4.010*** 0.200  0.014 -0.696  0.475 0.449 18.02 *** 
�  �  �  ;W HAN_5  0.443  -0.658 -0.193 0.916  -1.050 -2.590 -1.539  4.931 -0.734 0.807  -2.291**  0.413*** 0.359  -0.125 0.191***  8.007*** 0.176  0.144 -1.238  0.570 0.548 26.35 *** 

CZR�(L) ��(W) o�(P) m
 WPL_1  -0.240  -1.189 -1.820 1.565  -1.665 7.186 0.447  -3.510 -1.924 1.241  -3.944***  0.746*** -2.905  -0.278 0.133**  13.115*** 0.352  0.941** -2.499*  0.617 0.597 32.00 *** 
   �E WPL_2  0.783***  -0.488 -0.904 -0.415  -0.599 -2.018 0.860  2.322 -1.066 0.942  -0.838*  0.162*** -0.342  -0.099 0.053***  3.983*** 0.077  0.246 -1.006**  0.572 0.550 26.57 *** 
   �I WPL_3  -0.355*  -0.332 -0.769 0.930*  1.224 -5.518 1.388***  4.237 -1.147 1.702***  -0.943*  0.176*** -2.360**  0.060 -0.035*  3.907*** 0.113  0.281 0.629  0.676 0.660 41.49 *** 
  �  nW WPL_4  -0.442***  -0.018 -0.118 0.350  -0.279 3.290 1.294***  -3.279 -0.572 0.078  -0.477  0.196*** -0.420  -0.135** 0.013  2.127*** -0.093  0.367*** -0.417  0.564 0.542 25.73 *** 
  /�(A) ;W WAL_1  0.045  -0.412 -1.678 0.716  -0.051 20.190 -0.254  -18.645 -0.751 1.533  -3.312***  0.524*** -3.003  -0.150 0.103**  12.242*** 0.455  0.389 -1.970*  0.650 0.632 36.89 *** 
   8� WAL_2  -0.358**  -0.288 -1.241** 1.910***  -0.446 -7.562 1.610***  7.554 -0.858 0.526  -0.680  0.166*** -0.929  0.011 -0.030*  -0.493 -0.145  0.810*** 0.348  0.658 0.641 38.25 *** 
   m
 WAL_3  1.453***  -1.334*** -0.151 1.898***  0.123 -3.989 1.046*  5.600 -1.654* 1.031  -0.326  0.195*** -0.482  -0.108 0.063***  1.776* -0.005  0.394* -0.703  0.718 0.704 50.65 *** 
 �  �  �E WAL_4  0.022  0.263 -0.185 -0.012  0.086 -5.640 0.463  5.498 -0.347 0.157  -0.146  0.065*** -0.482  -0.070* 0.018  0.248 0.018  0.178* -0.155  0.492 0.466 19.24 *** 
 b�(H) o�(P) �I HPL_1  -0.799*  -0.830 -2.623* 1.427  0.367 1.475 1.825  -1.150 -2.690 3.108*  -3.470***  0.705*** -4.417*  -0.060 0.023  13.165*** 0.156  0.947** -0.652  0.699 0.684 46.13 *** 
   m
 HPL_2  -0.233  -0.647 -0.905 0.654  -1.434 4.608 0.127  -2.015 -0.858 0.225  -2.641***  0.513*** -1.120  -0.298** 0.131***  7.707*** 0.295  0.474 -1.929**  0.570 0.548 26.34 *** 
   �E HPL_3  0.927***  -0.460 -0.740 0.180  -0.109 -7.094 0.674  7.075 -0.787 0.931  -0.528  0.086*** -0.594  -0.057 0.030*  3.560*** 0.096  0.246 -0.676  0.593 0.573 28.98 *** 
  �  ;W HPL_4  -0.176  -0.301 -0.336 0.173  -0.605 4.655 1.085***  -4.287 -0.619 0.220  -0.454  0.174*** -0.464  -0.112** 0.029**  2.189*** 0.002  0.302*** -0.605*  0.591 0.571 28.80 *** 
  /�(A) ;W HAL_1  0.431  -0.845 -1.947 0.892  -0.481 17.648 -0.096  -14.638 -1.493 1.804  -3.621***  0.655*** -3.303  -0.354** 0.200***  12.464*** 0.391  0.454 -2.438**  0.669 0.652 40.12 *** 
   �I HAL_2  -0.398*  -0.125 -1.769** 0.947  -0.373 4.194 0.606  -4.197 -0.675 1.065  -1.607***  0.288*** -1.906*  0.064 -0.037*  4.305*** 0.067  0.523*** -0.334  0.651 0.633 37.03 *** 
   m
 HAL_3  1.007***  -1.057*** 0.053 2.044***  -0.046 -4.429 1.143**  5.215 -0.848 0.582  -0.220  0.167*** -0.034  -0.079 0.045**  0.544 0.084  0.340** -0.742*  0.709 0.694 48.39 *** 
�  �  �  �E HAL_4  -0.011  0.194 -0.480 0.538  0.062 -6.231 0.869**  6.043 -0.513 0.311  -0.290  0.091*** -0.794  -0.067 0.011  -0.031 -0.076  0.409*** -0.137  0.581 0.560 27.56 *** 

U$R�(S) ��(W) o�(P) �I WPS_1  0.084  -0.262 -0.118 1.121***  -0.063 -1.619 -0.365  1.980 0.263 0.547  -0.288  0.121*** -0.224  -0.031 0.017  2.925*** 0.033  0.039 -0.677**  0.661 0.644 38.81 *** 
   �� WPS_2  -0.111*  0.054 -0.177 0.553***  -0.144 -2.351 0.612***  2.085 -0.162 0.182  -0.177  0.056*** -0.079  -0.024 -0.002  0.822*** -0.074  0.223*** -0.179  0.678 0.662 41.92 *** 
  �  8� WPS_3  0.497***  -0.123 0.152 0.527***  0.032 -8.392 0.095  8.109 0.197 0.136  -0.058  0.055*** -0.220  -0.036 0.011*  1.243*** -0.018  0.027 -0.355**  0.740 0.727 56.58 *** 
  /�(A) �I WAS_1  0.119  -0.233 -0.055 0.987***  -0.034 -2.095 -0.440  2.466 0.224 0.479  -0.195  0.105*** -0.156  -0.021 0.015  2.532*** 0.042  -0.016 -0.606**  0.640 0.622 35.34 *** 
   �� WAS_2  -0.146*  0.007 -0.252 0.767***  -0.140 -2.516 0.676***  2.298 -0.202 0.273  -0.281  0.073*** -0.090  -0.027 -0.002  1.254*** -0.081  0.282*** -0.230  0.696 0.680 45.50 *** 
 �  �  8� WAS_3  0.509***  -0.089 0.144 0.444**  0.018 -8.282 0.070  7.931 0.315 0.111  -0.061  0.048*** -0.222  -0.042* 0.013**  1.093*** -0.020  0.027 -0.371**  0.740 0.727 56.55 *** 
 b�(H) o�(P) �I HPS_1  0.062  -0.159 -0.142 1.030***  -0.067 -4.145 -0.474  4.220 0.500 0.540  -0.387  0.122*** -0.102  -0.041 0.021  2.896*** 0.012  -0.000 -0.704**  0.614 0.594 31.58 *** 
   �� HPS_2  -0.034  -0.002 -0.070 0.738***  -0.035 -3.311 0.521***  3.070 -0.108 0.128  -0.234  0.063*** -0.192  -0.023 -0.005  1.352*** -0.065  0.214*** -0.156  0.695 0.680 45.39 *** 
  �  8� HPS_3  0.566***  -0.262 0.020 0.413**  -0.058 -7.248 0.018  7.216 0.074 0.369  -0.041  0.067*** -0.311  -0.035 0.019**  1.547*** 0.041  0.002 -0.506***  0.755 0.742 61.19 *** 
  /�(A) �I HAS_1  0.115  -0.207 -0.156 0.955***  -0.026 -2.550 -0.495  2.723 0.376 0.573  -0.330  0.121*** -0.029  -0.036 0.021*  2.670*** 0.013  -0.037 -0.702**  0.601 0.580 29.91 *** 
   �� HAS_2  -0.068  -0.043 -0.072 0.923***  -0.038 -4.686 0.556***  4.442 -0.081 0.173  -0.323  0.080*** -0.194  -0.020 -0.006  1.704*** -0.072  0.266*** -0.192  0.692 0.676 44.68 *** 
�  �  �  8� HAS_3  0.548***  -0.186 0.042 0.295  -0.057 -8.024 0.014  7.919 0.162 0.285  -0.009  0.053*** -0.408  -0.044* 0.021***  1.298*** 0.049  -0.009 -0.460***  0.748 0.736 59.17 *** 

��lOpN   �0�  7.181  9.175 1.220 0.462  0.230 4.823 5.172  4.822 6.271 8.319  0.707  40.397 1.324  1.299 6.118  0.422 6.744  4.548 5.236      
   �}X  3.453  3.541 1.380 1.773  0.726 2.832 2.885  2.833 2.870 3.060  1.062  13.662 0.553  12.139 39.198  0.664 2.916  3.807 1.499      
   s�Q  0.000  0.482 0.000 0.000  0.000 0.000 0.000  0.000 0.149 0.202  0.000  22.000 1.000  0.000 0.000  0.000 0.000  0.000 0.729      
   	��*�  4.769  6.871 0.036 0.000  0.000 2.707 3.055  2.707 4.349 6.431  0.129  32.000 1.000  0.000 0.000  0.000 5.000  2.000 4.236      
   �*�  6.982  9.513 0.927 0.000  0.016 4.621 4.853  4.621 6.168 8.429  0.341  38.000 1.000  0.000 0.000  0.000 6.000  3.000 5.313      
   
��*�  9.605  11.652 1.972 0.000  0.091 6.610 7.031  6.610 8.025 10.305  0.813  46.000 2.000  0.000 0.000  1.000 9.000  7.000 6.276      
   s�Q  14.823  22.275 8.357 21.633  8.645 15.002 15.002  15.002 16.132 21.822  7.443  180.000 3.000  131.000 299.000  3.000 15.000  20.000 9.349      

x	p < 0.01 *** ; p < 0.05 ** ; p < 0.1 * 
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D���� e*#\�^��>[,w=���T�I� 

      Kd��9   r:)9  �F�_vH 
      +%  ~c9Kd  �J9Kd  (�9Kd  8�  �"()4  G��"��  e��"��  3&�d�7  R-square adj. R-square F-value F-test 
        
- ��� �i`[  f|Kd  !zKd    <cq� <chH  ��  k� �4  2�4 ��      

�]R�(N) ��(W) o�(P) �I WPN_1  -0.611  -1.170 -0.386 11.025***  -0.661  -0.661  -2.968***  0.637*** 1.591  -0.018  9.177*** 0.459  0.439 3.546**  0.628 0.614 46.21 *** 
   �E WPN_2  1.519***  -1.211** -0.717 0.693  -0.594  -0.594  -1.382***  0.460*** 1.862  0.065***  3.048** -0.177  0.651** 0.139  0.607 0.593 42.37 *** 
   m
 WPN_3  -0.243  -1.858** -1.815** 1.795**  0.856  0.856  -2.430***  0.735*** 2.303  0.065**  10.491*** 0.441  0.652 0.017  0.595 0.580 40.23 *** 
   ;W WPN_4  -0.893***  0.842* 0.915* 2.612***  1.076***  1.076***  -0.587*  0.313*** -0.138  -0.001  -0.240 -0.236  0.408* 0.084  0.544 0.527 32.67 *** 
  �  nW WPN_5  1.305***  -0.924*** -0.299 -0.020  -0.495**  -0.495**  -0.481**  0.194*** 0.812  0.046***  -0.619 0.161  0.210 -0.530  0.621 0.608 45.01 *** 
  /�(A) ;W WAN_1  0.602  -3.044*** -0.502 4.868***  -0.387  -0.387  -2.667***  0.799*** 4.225  0.165***  10.459*** 0.483  0.459 0.904  0.578 0.563 37.60 *** 
   �E WAN_2  -0.883***  0.715 -0.315 2.964***  1.312***  1.312***  -1.037**  0.327*** 1.811  -0.013  -0.504 -0.285  0.996*** 0.546  0.572 0.556 36.67 *** 
   nW WAN_3  -0.139  0.195 1.172*** -0.009  0.208  0.208  -0.825***  0.231*** -0.615  0.018  3.215*** 0.309  0.093 0.019  0.452 0.432 22.66 *** 
   m
 WAN_4  2.355***  -1.032** -0.958* 3.503***  -0.591  -0.591  -0.956***  0.278*** 1.025  0.019  1.039 -0.130  0.338 0.467  0.739 0.730 77.84 *** 
 �  �  8� WAN_5  -0.584  -0.503 -0.862 6.936***  0.078  0.078  -1.513***  0.326*** 2.496  -0.013  2.332 0.050  0.387 1.657*  0.573 0.557 36.76 *** 
 b�(H) o�(P) 8� HPN_1  -0.692  -1.345 -0.456 11.795***  -0.741  -0.741  -2.810***  0.614*** 2.051  -0.018  9.141*** 0.295  0.482 3.620**  0.611 0.597 43.04 *** 
   �E HPN_2  1.798***  -1.076* -0.758 1.499***  -0.562  -0.562  -1.216***  0.402*** 1.526  0.051***  2.581* -0.186  0.573* 0.005  0.611 0.597 43.07 *** 
   m
 HPN_3  -0.207  -2.044** -1.903** 0.942  0.956  0.956  -2.588***  0.776*** 2.447  0.089***  11.258*** 0.642  0.599 -0.343  0.589 0.574 39.36 *** 
   ;W HPN_4  -0.707***  0.529 0.474 1.289***  0.761***  0.761***  -0.575**  0.256*** 0.064  0.004  0.647 -0.081  0.214 0.358  0.536 0.520 31.74 *** 
  �  nW HPN_5  1.167***  -0.720*** -0.155 0.266  -0.489**  -0.489**  -0.419**  0.170*** 0.580  0.036***  -0.786 0.153  0.175 -0.420  0.665 0.653 54.41 *** 
  /�(A) 8� HAN_1  -0.500  -1.657 -1.306 8.603***  -0.348  -0.348  -2.698***  0.608*** 3.951  0.031  7.834*** 0.380  0.522 2.387  0.544 0.528 32.74 *** 
   �E HAN_2  -0.850**  0.610 -0.082 3.834***  1.196***  1.196***  -1.133***  0.308*** 1.922  -0.017  0.041 -0.243  0.845*** 0.781  0.562 0.547 35.26 *** 
   m
 HAN_3  2.548***  -1.283** -0.960* 3.680***  -0.496  -0.496  -0.848**  0.263*** 1.583  0.034**  0.447 0.005  0.364 0.053  0.737 0.727 76.88 *** 
   nW HAN_4  -0.114  0.074 0.979** 0.297  0.198  0.198  -0.807***  0.230*** -0.719  0.023*  3.522*** 0.338  0.059 -0.048  0.477 0.457 24.97 *** 
�  �  �  ;W HAN_5  0.332  -1.994*** -0.398 0.541  -0.183  -0.183  -1.540***  0.500*** 1.291  0.119***  7.276*** 0.337  0.303 0.405  0.567 0.551 35.88 *** 

CZR�(L) ��(W) o�(P) m
 WPL_1  -0.148  -2.015** -2.299** 0.781  1.360**  1.360**  -3.041***  0.852*** -0.483  0.045  13.275*** 0.525  1.084** 0.350  0.623 0.609 45.25 *** 
   �E WPL_2  0.777***  -0.587* -0.640 -0.264  0.098  0.098  -1.029***  0.200*** 0.495  0.024**  3.852*** 0.140  0.279 0.175  0.576 0.560 37.20 *** 
   �I WPL_3  -0.271  0.230 0.451 2.125***  0.107  0.107  -1.273***  0.202*** -1.612  -0.013  4.012*** 0.229  0.245 1.640***  0.680 0.668 58.15 *** 
  �  nW WPL_4  -0.376**  0.319 -0.153 0.238  0.446**  0.446**  -0.749***  0.210*** 0.294  -0.014  2.152*** -0.053  0.373*** 0.338  0.556 0.540 34.40 *** 
  /�(A) ;W WAL_1  0.080  -1.320* -0.999 1.193*  1.104**  1.104**  -2.477***  0.617*** -1.298  0.048**  11.915*** 0.696*  0.526 0.282  0.660 0.648 53.30 *** 
   8� WAL_2  -0.251  0.259 -1.100*** 1.972***  0.607**  0.607**  -0.898***  0.176*** -0.215  -0.019*  -0.027 -0.136  0.789*** 1.19**  0.652 0.639 51.36 *** 
   m
 WAL_3  1.539***  -0.865** -0.662 1.318***  0.254  0.254  -1.036***  0.229*** 0.527  0.025**  1.749* -0.007  0.367* 0.330  0.720 0.710 70.51 *** 
 �  �  �E WAL_4  0.009  0.209 0.208 0.338*  0.296*  0.296*  -0.316**  0.076*** -0.194  0.003  0.243 0.063  0.184* 0.162  0.484 0.465 25.71 *** 
 b�(H) o�(P) �I HPL_1  -0.646  -0.585 -0.820 2.998***  0.933  0.933  -3.387***  0.799*** -2.188  0.005  13.364*** 0.422  1.000** 2.281*  0.712 0.702 67.89 *** 
   m
 HPL_2  -0.177  -1.413** -1.686** -0.342  0.855*  0.855*  -1.969***  0.587*** 0.606  0.041**  7.671*** 0.411  0.587* -0.077  0.568 0.552 36.06 *** 
   �E HPL_3  0.914***  -0.502* -0.440 0.405  -0.018  -0.018  -0.856***  0.121*** 0.031  0.014  3.335*** 0.159  0.262* 0.322  0.600 0.585 41.13 *** 
  �  ;W HPL_4  -0.107  -0.016 -0.530** -0.095  0.389**  0.389**  -0.667***  0.188*** 0.240  0.001  2.268*** 0.012  0.309*** 0.111  0.579 0.564 37.78 *** 
  /�(A) ;W HAL_1  0.444  -2.031** -1.513 1.046  1.601**  1.601**  -2.781***  0.766*** -1.055  0.084***  12.069*** 0.618  0.621 0.233  0.672 0.660 56.08 *** 
   �I HAL_2  -0.301  -0.035 -1.020** 1.597***  0.546*  0.546*  -1.411***  0.322*** -1.067  -0.018  4.626*** 0.170  0.550*** 0.843  0.662 0.649 53.61 *** 
   m
 HAL_3  1.117***  -0.521* -0.611* 1.334***  0.199  0.199  -0.866***  0.192*** 0.847  0.018*  0.513 0.076  0.308* 0.129  0.709 0.699 66.94 *** 
�  �  �  �E HAL_4  -0.002  0.267 -0.021 0.937***  0.483***  0.483***  -0.497***  0.103*** -0.359  -0.001  0.047 -0.030  0.411*** 0.370  0.575 0.559 37.05 *** 

U$R�(S) ��(W) o�(P) �I WPS_1  0.086  -0.486** 0.036 1.250***  0.384**  0.384**  -0.327**  0.143*** -0.010  0.004  2.671*** 0.057  0.069 -0.260  0.656 0.644 52.38 *** 
   �� WPS_2  -0.086  0.197* 0.027 0.727***  0.282***  0.282***  -0.259***  0.058*** 0.161  -0.005  0.916*** -0.064  0.221*** 0.104  0.668 0.656 55.27 *** 
  �  8� WPS_3  0.516***  -0.078 0.118 0.490***  -0.0300  -0.030  -0.157*  0.063*** -0.089  0.001  1.126*** -0.011  0.026 -0.200  0.737 0.727 76.79 *** 
  /�(A) �I WAS_1  0.116  -0.455** 0.080 1.103***  0.281**  0.281**  -0.258*  0.125*** -0.009  0.005  2.285*** 0.064  0.010 -0.273  0.634 0.620 47.47 *** 
   �� WAS_2  -0.119  0.149 -0.023 0.959***  0.361***  0.361***  -0.343***  0.079*** 0.209  -0.005  1.351*** -0.068  0.283*** 0.147  0.689 0.678 60.91 *** 
 �  �  8� WAS_3  0.524***  -0.076 0.118 0.416***  0.004  0.004  -0.119  0.055*** -0.113  0.002  0.949*** -0.014  0.029 -0.233  0.733 0.723 75.37 *** 
 b�(H) o�(P) �I HPS_1  0.048  -0.528** 0.094 1.241***  0.337**  0.337**  -0.337**  0.148*** 0.109  0.006  2.575*** 0.051  0.039 -0.260  0.608 0.594 42.56 *** 
   �� HPS_2  -0.012  0.109 0.013 0.799***  0.180**  0.18**  -0.288***  0.069*** 0.049  -0.007*  1.403*** -0.049  0.212*** 0.140  0.692 0.681 61.76 *** 
  �  8� HPS_3  0.590***  -0.191 0.057 0.440***  0.060  0.060  -0.195**  0.077*** -0.165  0.006  1.388*** 0.041  0.006 -0.278  0.748 0.739 81.45 *** 
  /�(A) �I HAS_1  0.100  -0.544** 0.072 1.159***  0.283*  0.283*  -0.325**  0.146*** 0.166  0.007  2.341*** 0.050  -0.001 -0.275  0.595 0.580 40.30 *** 
   �� HAS_2  -0.043  0.060 -0.005 0.965***  0.217**  0.217**  -0.365***  0.088*** 0.096  -0.007  1.752*** -0.052  0.265*** 0.187  0.692 0.680 61.52 *** 
�  �  �  8� HAS_3  0.566***  -0.149 0.086 0.331***  0.087  0.087  -0.125  0.061*** -0.295  0.006  1.149*** 0.046  -0.004 -0.298*  0.739 0.730 77.74 *** 

��lOpN   �0�  7.196  1.963 1.214 0.459  5.065  1.822  7.125  40.450 1.325  7.380  0.428 6.743  4.535 5.230      
   �}X  3.453  1.763 1.383 1.767  2.898  1.729  1.853  13.729 0.552  48.836  0.668 2.909  3.804 1.500      
   s�Q  0.000  0.100 0.000 0.000  0.000  0.000  2.400  22.000 1.000  0.000  0.000 0.000  0.000 0.700      
   	��*�  4.800  0.700 0.000 0.000  2.800  0.600  5.900  32.000 1.000  0.000  0.000 5.000  2.000 4.200      
   �*�  7.000  1.500 0.900 0.000  4.850  1.300  6.900  38.000 1.000  0.000  0.000 6.000  3.000 5.300      
   
��*�  9.625  2.500 2.000 0.000  6.925  2.425  8.125  46.000 2.000  0.000  1.000 9.000  7.000 6.300      
   s�Q  14.800  11.800 8.400 21.600  15.000  13.200  13.400  180.000 3.000  430.000  3.000 15.000  20.000 9.300      

x	p < 0.01 *** ; p < 0.05 ** ; p < 0.1 * 
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