附錄一 因子分析理論與歐基里德距離

一、因子分析理論

因子分析法(Factor Analysis Method)為多變量分析領域中，相當重要的一種方法，它是由 Spearman, Thomson, Thurstone和Burt等人發展出來(Anderson, 1958; Thurstone, 1947)，主要利用變異互變異矩陣或相關矩陣來計算，從複雜的各種現象中，找出少數的潛在因子(latent factor)來說明，詳細理論可以參考Johnson與 Wichern (1988)或曾國雄與鄧振源(民75)，以下簡要說明其理論。

若總共有n個樣本，每個樣本有p個變量，樣本v的變量i以� EMBED Equation.2  ���表示，若有m個因子時，則


� EMBED Equation.2  ���
		
							
(1)



其中� EMBED Equation.2  ���稱為共通因子得點(common factor scores，簡稱因子得點)；� EMBED Equation.2  ���為p個變量分別對應之固有變動，稱之為獨立因子得點(independent factor scores)；係數� EMBED Equation.2  ���稱為因子負荷量(factor loading)，它必須由各變量與各共通因子之間的關係來決定；係數� EMBED Equation.2  ���稱之為獨立因子負荷量，為獨立因子之權數，通常以� EMBED Equation.2  ���表示變量i之唯一性，若以矩陣表示時，則可以下式表示：

� EMBED Equation.2  ���
													
(2)


其中X為一n*p之資料矩陣，F為n*m之因子得點矩陣，A為p*m之因子負荷矩陣，D為p*p之對角矩陣，用以表示標準化U之權數。

假設共通因子負荷量之平均數為0，標準差為1；獨立因子負荷量之平均數為0，標準差為1；且共通因子、獨立因子之間均獨立，亦即

� EMBED Equation.2  ���
														
(3)

� EMBED Equation.2  ���
														
(4)

� EMBED Equation.2  ���
														
(5)

若標準化後之資料矩陣以X表示，則相關矩陣

� EMBED Equation.2  ���
													
	
(6)

若將(2)代入(6)，則

� EMBED Equation.2  ���
						
(7) 

由(3)、(4)、(5)式，可推導(7)式成為

� EMBED Equation.2  ���
													
(8) 

亦即

� EMBED Equation.2  ���
												
(9) 

� EMBED Equation.2  ���稱為縮減相關矩陣(Reduced correlation matrix)，若主對角線元素表示每一變量之共通性� EMBED Equation.2  ���，因為A為因子負荷矩陣，若將其以行向量� EMBED Equation.2  ���表示時，可得下式：

� EMBED Equation.2  ���
							
	
	
    
(10)


若將(10)式等號右邊第一項移至左邊，則得到

� EMBED Equation.2  ���
								
    
(11) 

� EMBED Equation.2  ���為對稱矩陣，稱為「殘差相關矩陣」，而且因為已除去第一個因子負荷量的影響，因此又稱為「第一殘差相關矩陣」，若在從� EMBED Equation.2  ���除去第二因子負荷量的成份時，亦即

� EMBED Equation.2  ���
												    
(12)

� EMBED Equation.2  ���即稱為「第二殘差相關矩陣」。

上述過程即為「因子的抽取」，而抽取因子的方法很多，此處以最基本之主因子法(principal factor method)加以介紹。

主因子法之主要概念是希望在求得第一因子之寄與率與v為最大時之因子負荷量，但求解時會受到(9)式的限制，亦即主因子法在求下列模式之解：

� EMBED Equation.2  ���
												    
(13) 

上述模式可用Lagrange方法求解，若� EMBED Equation.2  ���則求解上述模式，即是在解

� EMBED Equation.2  ���
												    
(14)

(14)式中� EMBED Equation.2  ���所對應之固有向量� EMBED Equation.2  ���即為第一因子負荷向量，經由(11)式，與重複求解(13)、(14)式，即可求得第二因子負荷量。依此類推，可繼續求得其他因子負荷量。

因子負荷量求得之後，只是暫時當作參考軸(reference axis)，必須經過轉軸後，才易顯示因子之真正意義，且使分析人員易於解釋，因此必須經過轉軸，一般最常用的方法為正交轉軸法(orthogonal rotation method)中之最大變異法(varimax method)(Kaiser, 1958)。

因子得點(factor score)的推估方法有很多種，一般多由唯一性最小來推估因子得點。由(2)式，可知

� EMBED Equation.2  ���
												    
(15)

而唯一性之平方和為

� EMBED Equation.2  ���
									
    
(16)

將(15)式代入(16)式，並求V為最小時，可推得

� EMBED Equation.2  ���
												    
(17)



二、歐基里德距離(Euclidean distance)

在統計上用以將具有多重特性樣本，依其類似程度教相近的樣本規為同類的方法為群落分析(Cluster analysis)。其分類之基準最常用的為距離(distance)與類似度(similarity)，前者常包括歐基里德距離、Mahalanobis距離等，對於量化資料，最常應用之分類基準即是歐基里德距離，其定義如下：

� EMBED Equation.2  ���
											    
(18)

式中� EMBED Equation.2  ���為(樣本與(樣本間的歐基里德距離；p為樣本特性之數目；� EMBED Equation.2  ���為(樣本之i特性值。

通常計算歐基里德距離時，樣本特性之間應互相獨立(independent)，否則相關性高之特性愈多，其相關性所造成之效果欲高，易使結果造成偏誤，因此本研究在計算行車型態樣本間之距離時，不直接使用用以比較之準則(特性)，而使用因子得點，因為因子得點之間互相獨立。
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附錄四 日本11 mode
時間
－
速率
分布情形

時間

(sec)��
速率


(kph)�時間

(sec)��
速率


(kph)�時間

(sec)��
速率


(kph)��0�...........�0�41�...........�37.5�82�...........�46.7��1�...........�0�42�...........�40�83�...........�48.3��2�...........�0�43�...........�42.5�84�...........�50��3�...........�0�44�...........�45�85�...........�48��4�...........�0�45�...........�47.5�86�...........�46��5�...........�0�46�...........�50�87�...........�44��6�...........�0�47�...........�50�88�...........�42��7�...........�0�48�...........�50�89�...........�40��8�...........�0�49�...........�50�90�...........�40��9�...........�0�50�...........�50�91�...........�40��10�...........�0�51�...........�51.1�92�...........�40��11�...........�0�52�...........�52.2�93�...........�41.7��12�...........�0�53�...........�53.3�94�...........�43.3��13�...........�0�54�...........�54.4�95�...........�45��14�...........�0�55�...........�55.6�96�...........�46.7��15�...........�0�56�...........�56.7�97�...........�48.3��16�...........�0�57�...........�57.8�98�...........�50��17�...........�0�58�...........�58.9�99�...........�48��18�...........�0�59�...........�60�100�...........�46��19�...........�0�60�...........�60�101�...........�44��20�...........�0�61�...........�60�102�...........�42��21�...........�0�62�...........�60�103�...........�40��22�...........�0�63�...........�60�104�...........�38��23�...........�0�64�...........�60�105�...........�36��24�...........�0�65�...........�60�106�...........�34��25�...........�0�66�...........�60�107�...........�32��26�...........�0�67�...........�58�108�...........�30��27�...........�2.5�68�...........�56�109�...........�28��28�...........�5�69�...........�54�110�...........�26��29�...........�7.5�70�...........�52�111�...........�24��30�...........�10�71�...........�50�112�...........�22��31�...........�12.5�72�...........�48�113�...........�20��32�...........�15�73�...........�46�114�...........�17.1��33�...........�17.5�74�...........�44�115�...........�14.3��34�...........�20�75�...........�42�116�...........�11.4��35�...........�22.5�76�...........�40�117�...........�8.6��36�...........�25�77�...........�40�118�...........�5.7��37�...........�27.5�78�...........�40�119�...........�2.9��38�...........�30�79�...........�41.7�120�...........�0��39�...........�32.5�80�...........�43.3�����40�...........�35�81�...........�45�����附錄五 日本10 mode
時間
－
速率
分布情形

時間

(sec)��
速率


(kph)�時間

(sec)��
速率


(kph)�時間

(sec)��
速率


(kph)�時間

(sec)��
速率


(kph)��0�.......�0�41�.......�20�82�.......�40�123�.......�30��1�.......�0�42�.......�20�83�.......�40�124�.......�28��2�.......�0�43�.......�17.1�84�.......�40�125�.......�26��3�.......�0�44�.......�14.3�85�.......�40�126�.......�24��4�.......�0�45�.......�11.4�86�.......�40�127�.......�22��5�.......�0�46�.......�8.6�87�.......�40�128�.......�20��6�.......�0�47�.......�5.7�88�.......�40�129�.......�17.1��7�.......�0�48�.......�2.9�89�.......�40�130�.......�14.3��8�.......�0�49�.......�0�90�.......�40�131�.......�11.4��9�.......�0�50�.......�0�91�.......�40�132�.......�8.6��10�.......�0�51�.......�0�92�.......�40�133�.......�5.7��11�.......�0�52�.......�0�93�.......�40�134�.......�2.9��12�.......�0�53�.......�0�94�.......�40�135�.......�0��13�.......�0�54�.......�0�95�.......�38�����14�.......�0�55�.......�0�96�.......�36�����15�.......�0�56�.......�0�97�.......�34�����16�.......�0�57�.......�0�98�.......�32�����17�.......�0�58�.......�0�99�.......�30�����18�.......�0�59�.......�0�100�.......�28�����19�.......�0�60�.......�0�101�.......�26�����20�.......�0�61�.......�0�102�.......�24�����21�.......�2.9�62�.......�0�103�.......�22�����22�.......�5.7�63�.......�0�104�.......�20�����23�.......�8.6�64�.......�0�105�.......�20�����24�.......�11.4�65�.......�0�106�.......�20�����25�.......�14.3�66�.......�2.6�107�.......�21.7�����26�.......�17.1�67�.......�5.7�108�.......�23.3�����27�.......�20�68�.......�8.6�109�.......�25�����28�.......�20�69�.......�11.4�110�.......�26.7�����29�.......�20�70�.......�14.3�111�.......�28.3�����30�.......�20�71�.......�17.1�112�.......�30�����31�.......�20�72�.......�20�113�.......�31.7�����32�.......�20�73�.......�22.9�114�.......�33.3�����33�.......�20�74�.......�25.7�115�.......�35�����34�.......�20�75�.......�28.6�116�.......�36.7�����35�.......�20�76�.......�31.4�117�.......�38.3�����36�.......�20�77�.......�34.3�118�.......�40�����37�.......�20�78�.......�37.1�119�.......�38�����38�.......�20�79�.......�40�120�.......�36�����39�.......�20�80�.......�40�121�.......�34�����40�.......�20�81�.......�40�122�.......�32�����附錄六 歐洲ECE
時間
－
速率
分布情形

時間

(sec)��
速率


(kph)�時間

(sec)��
速率


(kph)�時間

(sec)��
速率


(kph)�時間

(sec)��
速率


(kph)�時間

(sec)��
速率


(kph)��0�....�0�41�....�0�82�....�32�123�....�15�164�....�35��1�....�0�42�....�0�83�....�32�124�....�15�165�....�35��2�....�0�43�....�0�84�....�32�125�....�17.2�166�....�35��3�....�0�44�....�0�85�....�32�126�....�19.4�167�....�35��4�....�0�45�....�0�86�....�29.3�127�....�21.7�168�....�35��5�....�0�46�....�0�87�....�26.5�128�....�23.9�169�....�35��6�....�0�47�....�0�88�....�23.8�129�....�26.1�170�....�35��7�....�0�48�....�0�89�....�21�130�....�28.3�171�....�35��8�....�0�49�....�0�90�....�18.3�131�....�30.6�172�....�35��9�....�0�50�....�3�91�....�15.5�132�....�32.8�173�....�35��10�....�0�51�....�6�92�....�12.8�133�....�35�174�....�35��11�....�0�52�....�9�93�....�10�134�....�35�175�....�35��12�....�3.8�53�....�12�94�....�6.7�135�....�35�176�....�35��13�....�7.5�54�....�15�95�....�3.3�136�....�36.9�177�....�33.5��14�....�11.3�55�....�15�96�....�0�137�....�38.8�178�....�32��15�....�15�56�....�15�97�....�0�138�....�40.6�179�....�28.9��16�....�15�57�....�18.4�98�....�0�139�....�42.5�180�....�25.7��17�....�15�58�....�21.8�99�....�0�140�....�44.4�181�....�22.6��18�....�15�59�....�25.2�100�....�0�141�....�46.3�182�....�19.4��19�....�15�60�....�28.6�101�....�0�142�....�48.1�183�....�16.3��20�....�15�61�....�32�102�....�0�143�....�50�184�....�13.1��21�....�15�62�....�32�103�....�0�144�....�50�185�....�10��22�....�15�63�....�32�104�....�0�145�....�50�186�....�6.7��23�....�15�64�....�32�105�....�0�146�....�50�187�....�3.3��24�....�12.5�65�....�32�106�....�0�147�....�50�188�....�0��25�....�10�66�....�32�107�....�0�148�....�50�189�....�0��26�....�6.7�67�....�32�108�....�0�149�....�50�190�....�0��27�....�3.3�68�....�32�109�....�0�150�....�50�191�....�0��28�....�0�69�....�32�110�....�0�151�....�50�192�....�0��29�....�0�70�....�32�111�....�0�152�....�50�193�....�0��30�....�0�71�....�32�112�....�0�153�....�50�194�....�0��31�....�0�72�....�32�113�....�0�154�....�50�195�....�0��32�....�0�73�....�32�114�....�0�155�....�50�����33�....�0�74�....�32�115�....�0�156�....�48.1�����34�....�0�75�....�32�116�....�0�157�....�46.3�����35�....�0�76�....�32�117�....�0�158�....�44.4�����36�....�0�77�....�32�118�....�3�159�....�42.5�����37�....�0�78�....�32�119�....�6�160�....�40.6�����38�....�0�79�....�32�120�....�9�161�....�38.8�����39�....�0�80�....�32�121�....�12�162�....�36.9�����40�....�0�81�....�32�122�....�15�163�....�35�����附錄七 美國FTP72
時間
－
速率
分布情形

時間

(sec)��
速率


(kph)�時間

(sec)��
速率


(kph)�時間

(sec)��
速率


(kph)�時間

(sec)��
速率


(kph)��0�.....�0�41�.....�24.5�82�.....�43�123�.....�8.9��1�.....�0�42�.....�24.9�83�.....�44.3�124�.....�3.5��2�.....�0�43�.....�25.7�84�.....�46�125�.....�0��3�.....�0�44�.....�27.5�85�.....�47.2�126�.....�0��4�.....�0�45�.....�30.7�86�.....�48�127�.....�0��5�.....�0�46�.....�34�87�.....�48.4�128�.....�0��6�.....�0�47�.....�36.5�88�.....�48.9�129�.....�0��7�.....�0�48�.....�36.9�89�.....�49.4�130�.....�0��8�.....�0�49�.....�36.5�90�.....�49.4�131�.....�0��9�.....�0�50�.....�36.4�91�.....�49.1�132�.....�0��10�.....�0�51�.....�34.3�92�.....�48.9�133�.....�0��11�.....�0�52�.....�30.6�93�.....�48.8�134�.....�0��12�.....�0�53�.....�27.5�94�.....�48.9�135�.....�0��13�.....�0�54�.....�25.4�95�.....�49.6�136�.....�0��14�.....�0�55�.....�25.4�96�.....�48.9�137�.....�0��15�.....�0�56�.....�28.5�97�.....�48.1�138�.....�0��16�.....�0�57�.....�31.9�98�.....�47.5�139�.....�0��17�.....�0�58�.....�34.8�99�.....�48�140�.....�0��18�.....�0�59�.....�37.3�100�.....�48.8�141�.....�0��19�.....�0�60�.....�38.9�101�.....�49.4�142�.....�0��20�.....�0�61�.....�39.6�102�.....�49.7�143�.....�0��21�.....�4.8�62�.....�40.1�103�.....�49.9�144�.....�0��22�.....�9.5�63�.....�40.2�104�.....�49.7�145�.....�0��23�.....�13.8�64�.....�39.6�105�.....�48.9�146�.....�0��24�.....�18.5�65�.....�39.4�106�.....�48�147�.....�0��25�.....�23�66�.....�39.8�107�.....�48.1�148�.....�0��26�.....�27.2�67�.....�39.9�108�.....�48.6�149�.....�0��27�.....�27.8�68�.....�39.8�109�.....�49.4�150�.....�0��28�.....�29.1�69�.....�39.6�110�.....�50.2�151�.....�0��29�.....�33.3�70�.....�39.6�111�.....�51.2�152�.....�0��30�.....�34.9�71�.....�40.4�112�.....�51.8�153�.....�0��31�.....�36�72�.....�41.2�113�.....�52.1�154�.....�0��32�.....�36.2�73�.....�41.4�114�.....�51.8�155�.....�0��33�.....�35.6�74�.....�40.9�115�.....�51�156�.....�0��34�.....�34.6�75�.....�40.1�116�.....�46�157�.....�0��35�.....�33.6�76�.....�40.2�117�.....�40.7�158�.....�0��36�.....�32.8�77�.....�40.9�118�.....�35.4�159�.....�0��37�.....�31.9�78�.....�41.8�119�.....�30.1�160�.....�0��38�.....�27.4�79�.....�41.8�120�.....�24.8�161�.....�0��39�.....�24�80�.....�41.4�121�.....�19.5�162�.....�0��40�.....�24�81�.....�42�122�.....�14.2�163�.....�0��（續）
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