
 

南華大學管理科學研究所碩士論文 

A THESIS FOR THE DEGREE OF MASTER OF BUSINESS ADMINISTRATION 

GRADUATE INSTITUTE OF MANAGEMENT SCIENCES 

NANHUA UNIVERSITY 
 

 

 

應用資料包絡法評估國民中學之經營效率－以台中縣立國民中

學為例 

EVALUATING PUBLIC SCHOOL PERFORMANCE UTILIZING DATA 

ENVELOPMENT ANALYSIS － AN EXAMPLE OF JUNIOR HIGH SCHOOL IN 

TAICHUNG COUNTY 

 

 

 

研 究 生：李美蓮 

GRADUATE STUDENT: MEI-LIEN LEE 
 

指導教授：林水順 博士 

陳孟修 博士 

ADVISOR: SHUI-SHUN LIN Ph. D. 

MENG-SHIOU CHEN Ph. D. 

 
 

中 華 民 國 九 十 六 年 一 月 





謝   誌 

 

在南華大學管科所的兩年半來，本論文承蒙恩師林水順博士與陳孟

修博士不辭辛苦的指導，從論文題目的訂定，研究方法的建立，資料蒐

集與整理，撰寫過程中疑難的解答與啟發，至初稿完成後的逐字潤飾，

無不盡心的教導，師恩浩瀚，永誌不忘。再加上師母莊英慎博士從旁協

助，讓本人的研討會投稿能順利錄取並發表，是本論文得以順利完成的

原動力，因此，謹致以最深的謝意。並感謝口試委員吳信宏博士與莊鎧

溫博士，對本篇論文提供許多寶貴的建議與指正，使本論文更臻完善。 

同時要感謝南華大學管科所丁誌魰博士與陳券彪博士，在論文方面提

供我許多的寶貴意見，讓我論文能順利完成。另外在論文撰寫期間，亦

多次與游新隆、李鎮華同學相互討論、切磋，獲益良多，在此致上最誠

摯的謝意。 

最後，僅以本文獻給我的先生與娸楣、珮慈兩位女兒，尤其要感謝

先生兩年來的辛勞，讓我遠在台灣台東地方法院服務的日子裡，不辭辛

苦的照顧兩位女兒，並給予精神上的鼓勵，使我能順利的畢業，最後僅

以這份學習成果獻給我的家人，共同分享所有的榮耀與喜悅。 

 

 

 

 

李  美  蓮    謹 誌 

                                   于南華大學管理科學研究所 

                                   中華民國九十六年一月 



 i 

南華大學管理科學研究所九十五學年度第一學期碩士論文摘要 

論文題目：應用資料包絡法評估國民中學之經營效率－以台中縣立國民中

學為例 

研 究 生：李美蓮                           指導教授：林水順 博士 

                                                             陳孟修 博士 

論文摘要內容： 

教育是國家的百年大計也是立國的根本，國民知識水準的提升可直接

帶動經濟的成長，教育的成敗攸關國力的發展與提昇，由此，可見教育工

作的重要性。教育評鑑近半個世紀以來，雖然深受教育界普遍關注，但對

公立國民中學經營效率之評估，大都是主觀上的判斷，缺乏以實質數據為

評鑑依據。本研究針對上述困難，以資料包絡分析法評估學校經營的績

效。本研究使用之投入項變數為經常門支出、教學及什項設備費、校地面

積等三項變數；產出項變數為學生數、學生淨獎懲數、學校獲獎數、師生

獲獎數等四項變數，並以九十二學年度台中縣立國民中學的資料作為分析

基礎。本研究主要結果為：（1）透過 CCR與 BCC模式分析，在績效改善

上較需改善的部份是校地面積的投入、在產出項最需增加的是學生淨獎懲

數。（2）相對有效率的學校由 CCR模式可得太平國中等 14所，由 BCC

模式則有新光國中等 18所，至於各具效率的學校中，其穩定程度，則可

由其被參考次數的多寡而定。（3）在受評的學校中，有 18所是屬於規模

報酬固定階段，11所為規模報酬遞減階段，另外有 9所為規模報酬遞增

階段。這些研究結果可做為各校管理改善之參考。 

關鍵詞：資料包絡分析法、經營效率、國民中學、技術效率、規模效率 
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Abstract 
     

Education is the foundation of the long-term plans for a country, and is 

the fundamentals of the state's development. Promoting the citizen’s 

knowledge level can lead to enhance the national economic growth directly. 

Therefore, the achievement of education really affects the development and 

enhancement of a country. The importance of education is thus undoubted. For 

nearly half a century, education evaluation is deeply concerned by the 

academia in general. However, the assessment of the public junior high 

schools’ administrative efficiency is mostly subjective judgments and lack of 

basic quantitative data for evaluation.  

 

To overcome abovementioned difficulty, Data Envelopment Analysis 

(DEA) was used to appraise the school’s performance and efficiency. Input 

variables include routine outlays, the expenses of teaching equipments, and 

campus areas. Output variables include number of students, student net amount 

of awards, and prize amount of schools, teachers and students. The materials of 

public junior high schools in 2003 academic year in Taichung County, Taiwan 

were collected and analyzed. 
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According to the analysis on all decision making units, the main results 

are as follows: (1) Through the analysis of CCR and BCC model, the relatively 

essential improvement of input is on investment of campus areas, and that on 

production is the increment of students’ net awards. (2) The relatively efficient 

schools are totally 14 schools, leading by Guang-De junior high school 

indicated by the CCR model, and 18 schools leading by Sin-kuang junior high 

school released by the BCC model, which were largely referred by other 

relatively inefficient schools. (3) Among the entire evaluated decision making 

units, 18 of them are in the stage of constant returns to scale, nine of them are 

in the stage of decreasing returns to scale, and the other 11 are in the stage of 

increasing returns to scale. The findings of this research may be refered for 

improve school’s managerial performance. 

 

Keywords: Data Envelopment Analysis, Administrative efficiency, Junior high 

school, Technical Efficiency, Scale Efficiency. 
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S��$#4 È. è �¹6 £ �#: Zé ê #4 5*¹�#̂ 4 d� ��

� /���#ÐÐ Rn�_ë�R®R9 J � 'ì N��ÊË C V �í î

d¥ � 8��v ] ï # * �C V ð ñ ��(� tC V RÓ�¿� n����

�;� � * 8(�K J4 �N�C V Ð Rq ò ÊË �ó V >, A(8ÊË

��dÊË ô õ � ö ç ��ÊË ØÄ & Z~[Ö 

*5�ÊË (K #SS��$#4 RÊË _ë�an����89 �$#

4 �ô Ú¹¿� �]^ÊË Ü å ÷ 
 ." � 3́ 4 9 �� _u �n�

ø @ � . ù �> 
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J5DEAo ��n�Ü å �(¹Øµ n� þ ¿�� _u ��ø @ �µ n�

þ � ú p �à0 1" n� Ü å �an�;�¹ØDMUn�� ! "d

p4��½ û � : �]^�n�_ëû � Ø: aÚ�µ �" n�Ü å

. � ¬ } ü % > 

/5ÊË C V �R�K J4 �N�ï # * C V �]VÊË Ü å �. Ì A÷


 " � 4 �NñO e Ú�4 9 � _u �Âc > 

B5ÊË F � Ü å / ~A8�ÊË ¹Ýän�Z! "dp4�Vó (ê

ý�]^�þn���Ø¹ ú p ��ÊË Ü å Á . Ì äA ÷ 
 > 

�5q ò F � ;�]�² < ¼C V 	¥ � ñ ñ¥ � �V®ÊË Ü å �Å ä

µ y ~[> 

 

1.5 ��� � �� ���� � �� ���� � �� ���� � �� �  

�ÊË � � |ÄÖ 

*5¶ � ÊË Ó½> 

J5 � ñ �z Þ � � ÊË Î Ä 5� ¥ dÜ å > 

/5m@ � � Î Ä � � � �W � ÊË _ë� £ 	 t � � � ð í î > 

B5_K #S/K A¹S��$#4 îð q ò ÊË �F � DEA	) Ü å > 

�589 ÊË Ü å _K #S/K A¹S��$#4 �Þ � u Zn�� �y

4¿ � > 

�Îû F R� å � Ù Ú F 	 |ÄÖ 

ä *å RË 
 �
 ¢) � �ÊË ��  dp � ���� 4�ÊË t ½

d���� � ¶ � ÊË ô õ d~[�{ � ) � ÊË � � d � � > 

ä Jå �ÎÄ � � �¢� � u �À � 54 9 u x�� u � � ÊË ��

� � W ¥ { Ì �n� � ¥ > 
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ä /å �C V � � F � ¥ do �¿� �¢¿�4 9 � u o ���� Þ


 dq &W ¥ Ì x �ÊË � ! "p4��� �Å äDEA¿�* Ô R 4 o

�� � x ¹W ¥ �� u < ¼�(G y � � 4 9 � u Z��> 

ä Bå ÊË Ü å dF � �9 � * ¹W� �n�< ¼d� ¿�R4 o

��_ K #S/ K A¹S��$#4 � Þ � u Zn�d F � > 

ä � å Ü 
 d¿ � � � � ÊË ¹� �Ü å (�_� �ÊË �¿� >Ê

Ë � Û |�1.1¹�> 

 

 

� 1.1 ÊË � Û  

 

 

�������

� 	 
 	 � 	 �

 � � � � �� �

DEA � � � �

� 	 � 	 � 	 �

� 	 � 	 �	 � 	 �
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�� ��� ��� ��� � � � 	 
� � 	 
� � 	 
� � 	 
  

 

���! "5¡ Û 5p4�*� � �� ; � �  Ð � Û �¡ b . # �

C ~ ! "�(� �  p� �>V4 9 ����Ó{�¹p4�̀ a � �

ã ! a�Y " �]^�_4 9 � � �Þ u ��� u �à0 1z °��̀ a

�Âc >¹(�_4 9 ��� �  Ð �� u Âc �́ R� Ý ���� ¹

» Ò �@�¡ � u n��îð �S ê4 9 _��� � u �� Ù ��m� _

��� u �y � �� y � ��` a�(y 2��� # $ ã > 

 

2.1 � � ��� � ��� � ��� � ��  

2.1.1 ���������������������������� 

��nh (Education Evaluation)�� < _���¼5¡ Û dÜ å Z �

�d� u îð % # ��F � ^/À d��! C ZC ~  ä5	� �� ð �

� � � ��o p (Adelman � Alexander, 1982)>& ' ( È$83Ð)R��

nh ³ ��¡ Ø� ; �� ¥ � � ñ 5F � ¨êý4 9 À́ C V ��îð �

�% # �(Ð RÁ� í î��� � �* c��+ ê ���� Û >, - .È$

87Ð)R_A��c ëño p ��¡ ð ñ 5� � 5F � C V �Q(/ ç d

� �% # �� Û >0 1 2 53 4 5 È$90ÐÁ��nh '� % R� ; t�

� ñ C D �( Ð R 6 î5G � ���¼�n � ¡ Û > 

4 9 �� � � � � �" �  ����� �c¥ � 7 �{ �t�|�Þ

4 �P 8 � �9 : ; (Peter Drucker)¹) Ö¢ � � � � � æ Å � < . �p

` = &�
� > » [N>Þ�p̀ < . �?̀ �
� ¥ n �V�@ A B C

� �°�§ÈD E F G �$89Ð>]^�_A4 9 ¿ H �� � � � � � ) �

îð �Þ �u ��n���µ Ø" ½ b IJ ¦ �K � ��]R¢� � � �
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� �H L MN ø O �J ¡ b �Þ � Ç�Þ ¡ b P » �Þ � ý MN Ó Ý *

ü A® Q §È D E F G �$89Ð> 

 

2.1.2 ������ ������� ������� ������� � 

 R � � Æ ���nh ���'() ��nh S Ð #» b �*[ �_

A��nh �����Ù º 4 ù T Ø�Â��Î� z Þ : F Ó �4 ù _A

��nh ��� U ¥ V z |ÄÖ 

*5Stuffelbean (1971)< 4��nh { » b �. ��ò � (Prove)V��í

î(Improve)> 

J5Braskamp (1984)¤��)R��nh ��ØB�� � M¬ í î54 9

�  ç � s W 54  W¼ �¼ Û �� n � > 

/5 Ç X Ï È$78Ð)R��nh ��ØÖ1.í î(Improvement)Ì2.� u

« ¬ (Accountability)Ì3.Y �(Enlightenment)> 

B5Z Îê È$80Ð5& ' ( È$81ÐD )R��nh ����m_ ë

� � � � �[ ]�é ê�À R\ � í î	] �89 �®S Ð xJ ^ é

�� _ u ��> 

�5Ç i ` È$85Ð)R��nh ���'( � è � u W a 5� ' b c 5

��í î5� 4 �¾5 t ½� d ¤> 

�5e Ò îÈ$86Ð)R��nh ���1.y æ Ø� ��[N� � «D ¨ Ì

2.y æ ��	 ] ¹ ¡ D ¨ Ì3.Æ � [N� f � u « ¬ Ì4. g c \ � �

� h i � ¦ > 

©5Í j z È$90Ð)Rnh �{ k ���Aí � �V� ò � �
� ��

� l Ñ m n 5o n5« p �V��� � q # � �r ó � Æ Øu 5� {

�í � ü 5 >Vnh 
'(ý ¬  H L s t í ú �¡ b ��(�Rs

t Ø ² � ¦ Å u v� � ð > 
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A5��¢A�ÊË §�¢nh � q à§)R��nh ��� � ��Ö)

R��nh ��� � ��Ö1._��u å À � e �w î Ì2.w � ��

	 ] ¹89 �Þ 
 Z x Ì ÚÌ3. 9 4  �nh C V �îð Øu <

¾Ì4.y æ Ø� � q Ý Þ �é êdì ¬ Ì5.®4 9 dß M Èß àÐ¿

� + ê ��  � �È� y z �$90Ð> 

�5� { | È$92Ð)R��nh �} � ������ ��MÓ~ � �m

@nh y � ���̀ a�. �ø @ 8 �̂ �O � ñ� � �V�Ù �M

¬ í � �¡ Û > 

 

2.2 �������������������� 

2.2.1 	 
 ���	 
 ���	 
 ���	 
 ��� 

E *°� � �. �� : Ö ñ� : Ö �� c��¼D �A� � � u �y

2>¹� � u �[ < *À � �ñ¡ Û ��b c*°�ñ� {�_A�*ô

� _ë�i« 8[ R 	� ý _� G y �*Âc ñ� � �� � >^*� u �

Ç ä���8�Å s í ��S Ð ù û _��Ü å i« �îVy 2��̀

a�+°�� u [ �Ä�(Ø~ C ~ ��� { �w u È& ' , �$82Ð> 

¢� u § � �� � du å È Ç j � �$89Ð�Szilagyi (1984))R �

� � u �ä(� c � �  Ð o p { k Ü å �*° é z � Ç�Vu x

(Effectiveness)du �(Efficiency) R� u Z � 3 � � ? ! > 

 

2.2.2 
 � ���
 � ���
 � ���
 � ��� 

u �R� � ! "(Input)dp4(Output) � �Z< ¼> äC ~ � Û N

dxã �Á�ã 5� ã 5g ã �;� Ð { x � F � ù °Ru �ÌVu x�

RG � �¼�Û N��< C ~  ä(� ¹p �Ü å �� �é ê G y �¼
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ù °Ru xÈ � 7 � �$89Ð> 

u �� � Ç�Ó b � MA � 7 � Þ (� � � 4 Ô Õ>�� Þ 4 Þ 


#�¹� ¢u �§�< (Ø� ; �� �� � ð Ð 7 �(c¥ ! "dp4�

¹b c �{ �ø ��°! "@ ^ �� �3 4�� y { ��p4>V¢u x§

��< p4� �¼G � �Û Nd[ e l �¼Z� �*� Û NÈ� �� �$

87Ð>� w �� � Å : ;� � u �du x� À � Ç� x �� å �V! "d

p4�u ���� � � � � u �» b 89 >�� � 4 Þ 
 #�u �°�<

� � u ��V� � u �  � R� : �{ Ì \¶ �ü °¢C ~ . �P � t »

i � � ®ä��̀ Ø� ¥ ®�² � � °{� � J 2�� u �V: ;  . �

�" �� � °{�� u §È� ' � 5� � � 5� � � d& � � �$91Ð> 

  � � ) �u ��Á! " ¡ B � p4� Û N�+°! "dp4� ø

�ÌVu x��¹� p4�Ü å G y �¼�Û N>]^�u �Ób Ø! "

dp4� À b ! >" Âc � ����¡ ! "dp4J ù � � ø ¢ � � � �

. 
 ��! "£ � Ä¹� @ ��p4Ìñ��p4£ � Ä�(c{ O �!

"��'� {b c u ��Þ Ç>�Ù ¤ 8�! "dp4�q aÙ Ú �¥Ø

ad � �����
à]� � _ë�. : �VØ¹ Ï Ü > 

 

2.3 ����	 
 �����	 
 �����	 
 �����	 
 �  

    � u n� � � �� ¥ Ø � ± � ���� ¦ än� � ¥ Ø ø � F � ¥

(Ratio Approach)5 § × F � ¥ (Regression Analysis)5± �¼ ç è F � ¥

(Multicriteria Analysis)5̈ 3 F � ¥ (Analytic Hierarchy Process, AHP)5C

� 	F © (Balanced Scorecard)5ª ¶ F � ¥ (Frontier Analysis)5 p� «

¥ ¥ (Production Frontier Approach)5 pã ø ¢ � � ¥ (Productivity Ratio 

Analysis)5 g & ø � F � ¥ (Ratio Analysis)5 ¬  ® ¨ 3 F � ¥ (Delphi 
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Hierarchy Process)dC V � � F � ¥ ¥ ¤�� ¯ u ° È$85Ð5� ± ² È$

87Ð5� � ³ È$89Ðd́ µ ¶ È$90ÐsW � � ÎÄ � z Þ F � �*·

¦ 5 �� u n�� ¥ 	Ø�À �̧ Á´�n�� ��� � «�nç |ÄÖ 

 

2.3.1 �  � � ��  � � ��  � � ��  � � �  

E ; n�� ��Ób �¹ ! "��p4�#m 4*² ø ¢ �� îð n

�ø _�¢ |C � pñ= p  pã ¤�" Å ¡ � *��! "dp4°'

� � u ���®ä � �   ¾> 

*5� «Ö 

1.� Ø )   � 5 � Æ 5 º » �ô Ú> 

2.'m@¼� Ï Z£ � �M F Ñ ¼ ñÑ ½ Zu ��� Ø'� Æ n�� u

�ô «> 

J5~[Ö 

1.Å xF 	 ¾ Þ � �! "d� �p4�	¥ ¾ Þ ± �! "d± �p4�

¿	 ¥ Å äA @ À Á � � ; #> 

2.	¥ )� C ~ � ä��Øu �ñ	u ��+ . xy æ Ð R� Þ ù �

� _	u �� þ �9 (Êy í îZL �sW d< ¾�¿	¥ ª Â� �

u �> 

/5 Ì ä t ½Ö� �! "d � �p4� t ½> 

 

2.3.2 � � � � �� � � � �� � � � �� � � � �  

�; 	4 #�Â c� °ñ� °(8ú RZ� �� ��þ/ � � ú R�

� � ��̂ d� ] �¿ �� � F � ¥ �þx9 �ú R� ( Ã ¹ *ú R�

����§ × F � >, �8§ × F � ½ û (� � F � Ð R, Ä �]R¬ }

( Ã �' Å Ú�8ú R� � ��s NVØ¹. : È & Hu 5 0 ' Æ �$



 12

90Ð>�± R�ÎÄ #�	� �F � �  ¦ �(§ × o l �� �� F � ç

è � þ �u ��" Ób ��¡ ; 	F � � ä{ ^ C� ¥ �m 4Mú Rd

]ú R� ]å � ��§ × � �Ç û ¢È £ � ù ú RZã R� �R� Ú5J

� ñ" Þl �> 

*5� «Ö 

1.� ä*°ã R� ÂG ! "dp4� Z� ��F � ¹� ZÜ å �@ � ù

J R Í Æ 5 É Ê a� {> 

2.'(ä� Ð R ø @ Ï Ü d ( Ã � S � > 

J5~[Ö 

1.¡ ¢_ pã RÀ 4sR� È £ �R � Ú l �> 

2.§ × F � ¹� y �Ü å ��*À d #Ú�V� u �8¹b c�ª B �

Ç�¿	 ¥ % # u �� ¼ ½ �y æ Ð Rí � �¿ � �> 

/5 Ì ä t ½Ö 

1.± �! "d± �p4� t ½� ( Ã � t ½> 

2.dCD �ZÏ Ü ø @ > 

 

2.3.3 � � � � �� � � � �� � � � �� � � � �  

¨ 3 Û Ë F � ¥ È& Hu 50 ' Æ �$90Ð�� �ÁÀ Á �t ½� ;

t�@. : �̈ * r ó ¨ 3 F ê���¡ � t�% # �Â � Ì � � Q(�

x n��(y æ ç è ù WX Ì �� ¦ �� F C D �: ;N O ç è Í Î �Ï

ÐÚ> 

*5� «Ö 

1.Á�¼̈ 3 t��¡ *� & �ø @ dÑ Ë �Ò ®ä� ¥ Ü ¦   � �	

û À Á �R4 	) �'� x n�Ü å �VxY � ç è �À Á Ú�Ï Ð

Ú�(y æ ç è ù é � { Ó � ¦ �WX > 
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2.�ç è �¡ Û #�'(Á� t�at�]! Ø "W � �m@Ó �n�

�* � Ú�'( Ô M � � » b � < ¼> 

J5~[Ö 

1.@A�ÓÆ �ò ó Ṍ ÚF R�¿. : � F � ù �àØ. : �â » �

� F � Ü å àØ¹. : > 

2.'WX 4� ¦ �� ¢Ö Ë �_ . º < 4} ù 	u ��¿	¥ y æ r �

Þ ù � Ð R� * _	 u �� ¦ ;�í � ¿ � > 

/5Ì ät ½ÖÓb Å ä�. Æ � � Î Ä�� Ø± R°n�� ��ç è t

½8> 

 

2.3.4 � � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �  

F̂ � ¥ � ä8Ø*°� y �°Æ � µ n��� � " u ��@± �

]! ¹� � �°µ n�� þ Z! "�p4³ @± À ]! � � �]VÁ" n

� Z¼� È £ R± Õ Úñ± �¼� À́ Ù �>̂ ¥ 'Øu �n�� � �u

��*· 8" ¾ Þ Zt ½�'£ � R± Õ Ú(Multiple Attributes)ñ± �¼

(Multiple Criteria)� À́ Ù ��R*� � ± �! "d± �p4u ��Y ¼

� ¥ > 

*5� «Ö 

1.n� u �;�'äA± » ! "dp4�� @ w q B × Î > 

2.'(êç . Æ � Ú> 

J5~[Ö 

1.± � �n�;�â ¹W�n�� ���µ � Øç è xã º �� �� �

_» b ÚZ� _â » ��� µ x Ø � D à0 1{ � �n� Ü å > 

2.¾ Þ ± �! "dp4�½ û � Ṍ Ú8�r ó F R�Qâ ���F R

�â Rh p Í Æ ) � > 
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/5 Ì ä t ½ÖÌ äAç è Ú� t ½> 

 

2.3.5 � � � � � � �� � � � � � �� � � � � � �� � � � � � �  

R	ßR� ¥ Z*À ��(! "dp4C V ��¡ R4 o ��c4 

pª ¶ (Production Frontier)ä(Ð R� � u ��, Ä ��m(îð u �n

��d" �n�� ¥ { �. : Z¾ ��AC V � � F � ¥ ��ä pã R

�Æ Ç�� îð u �n�> 

*5� «Ù 

1.'(: ; ¾ Þ ± » ! "d± » p4��	û ( £ â R> 

2.C V � � F � ¥ �c� u ��� « �V� CD ��" Ü å �*� x <

¼�': ;n� . : [ \Äç è � þ Z u �> 

3.@C V � � F � ¥ o �#Zú R�u ���'(é ê� n�� þ �C

~ ®ä × Î �îVxy æ ¿ � �æ � Þ ù � À ç è ;Zs W > 

4.! "5p4ZQâ ���@R4 n � ¹p �. µ �RÓÆ ]! Z0

1�_ E °ç è � þ � D x w x � C� [ �> 

 

J5~[Ö 

1.Å Ì äA: aÚ2Z H �ÊË .�| : * ¨ 3 Z� þ > 

2.¹ Ã u �R � _u �V � Ú _u ��þ ç è � þ (Decision Making 

Units, DMU)� f D Õ 	 u �;�DEA Û 	 ¥ < 4ê : 	 u �Z H

��VÛ àm 4� _Øu �ZH ��: ;� ¹ç � Zu �� « ��

q B G y �{ �u �> 

3.DEAu ��à]DMUd! "p4�W¥ 5o �WX Z. : VØ. : > 

4.â R . Q £ ~�Áp êý� F � 8� Ü p > 

5.DEA	¥ y æ Ø� ! "dp4Z� �]å � �C D �]^DEA	¥ ç
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� À́ . : o ��� _s N�®� o ��W¥ �ç � ú ��WX J W

Ü p > 

6.DEAZ h 	 ã �à Ý � ! "5p4��Ê QV Y � ��µ n�DMU

H �RO ;��u �� « Á . º m 4�]^�_DEAF � � ! "5

p4�R�Å Q(~[�9 � Þ ¥ ��" ú �dDMUZ� �� ��

RDMU�°R.O Å R ! "�°Rdp4�°R¨�JL> 

7.DEA¹Ã � ��© ª u ���. (� ß u �RF � , Ä �]^�	¥

ç � p4�{ ^ � �> 

8.DEA� � ä¹W� Z! "p4 C V �� ¡ � Ú n � � ¥ c � ´DMU

Z� _u ��>] !̂ "p4�C V ½ û � �� Æ �µ �¹c� Zu

��Á� à } q Ú> 

/5 Ì ä t ½Ö 

1.� u Zn�> 

2.± ! "5p4�n�t ½> 

� x Ê� (8á À n�� u � ¥ �ô ÚdÌ Ú� �@A4 9 � � � u

�n���Õ A± ? � �Z[ \�a4 9 R� � � � � �¿�ÊË \ Ýð

DEA�� ¥ �ä(îð ´ 9 � � _u �Zn � d ø @ �� Õ x Ø > 

 

2.4 � � � � �  ! "� � � � �  ! "� � � � �  ! "� � � � �  ! "  

�$#4 �{[8�¥Õ A´SÈfÐi j ¹�â ��¬ ����ð

i [N�Ý#$ ñ â [�[ �8#$ �2#(8����SÈfÐi j i

« �#� ^ ��  q 8» �i è Z ç � T @�� : � [� > 

�$#4 ��Õ A�$��Z*[ �
�Õ A#¤���£ e ã �Z

·   ��>¬ ��$% &����$��K ©�� �Å ~�$̂ 4 ���
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% &����;�#4 � R£ 3 #4 ÈØä #dS#�D R� �ÐÌ$�
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�$#4 �ð i � � �89 ¢�$��¥ §�¢�$��¥ r ð ô �§

¤Ø� n � V£ � >�$��¥ ä �è n � ��$#4 � 9 O *��� Þ
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2.5 DEA # $ % &# $ % &# $ % &# $ % & '  ('  ('  ('  ( ��������) ��) ��) ��) �� 

M¹ Charnes, Cooper�RhodesA1978�y 4DEAo �(� �DEA¾�
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ü � � Å ä�± �! "5± �p4Zu �n�8��� � � � � � * � �

w u (e ¿� �$91)>�Ù M$�©K A�� �� � DEAo �Zý þ �


Î�? ©�� � � È(ê �þ ý �
 ÎC V � C V R� Ð�" #¹� �Ô

Õ�� � 4 9 5� � 5� û ð i � þ 5	  ö 
 � þ 5Ît#Ý 5�� � 5

� � ¤� � � � � �.A� � � � :  ��Øò � � � 7 5� Ð7 5î  

 � 7 5� � 7 5� � 7 5̄ ¾{� T 7 5� � 7 5� � #Ý 5 � × © � �

¤È e ¿ � �$91Ð>@^' 5 �DEAo �Å äÔ ÕZ� > 

�� º Z� � ÊË & � �F ç |ÄÖ 

Bessent & Bessent (1980)�{ | ÁDEAo �Å ä�4 9 � � � u �n

�8�� (CCRÈæ ô � � Aä /å Ð�n�o ��Ýä13�! "�d

2�p4��� _��Q � 55¹£ ¤4 9 À F � �Ü å �c Ø31¹G y �

_Øu ��24¹�R� _	u �>Bessant, Bessent, Kennington & Reagan 

(1982)(CCRo ��Ýä12�! "d2�p4�n�Houston� M 167¹̂ 4

Z� _u ��Ü å �c �" #Ø89¹̂ 4 R� _Øu ��78¹R� _	u

�>Rhodes & Southwick (1986)ÝäCCRo �n���96¹� ��4 �54

¹� ��4 A1979.1980���  u ��q ò Ü å �c �� ��4 z {u

�CD � W � ø � ��4 � ¼ ��� ú R � * � ` Ø W � � Ï Ü > 

Jesson, Mayston & Smith (1987)�Å äDEA�CCR¨BCCÈæ ô � �

Aä /å Ðo ��Ýä4�! "�d2�p4��n�� �96°� � ���

(LEA)�ð i u ��Ü å �c �" #32°ð i � þ R� _Øu ��64°ð

i � þ R� _	u ���� äÏ � ú RF � �w Ò 	u �� þ �C ~ � �

� Ù >Mayston & Jesson (1988) � äDEAd § × F � _LEAîð � u n

��(2ß � �  4  �F ø 5� � �� 4  �F ø 5�� 7 �� 4  �

F ø R! "��p4��R� 7    ¡ �3 W � �F ø 5� 7    ¡ �3
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W � �F ø 5�� 7    ¡ *3 W � �F ø ��ÁF � Ü å �  ø @ ��

c J ù �� u Ñ ! � W � Ø Ï Ü Ú> 

Fare, Grosskopf & Weber (1989)(DEA�CCRo ��Ýä4�! "�d

3�p4��n�" � # � $ : 40°4 M � � _Âc ��c � � ð "25

ß � �  g 2�4 M �" u �Âc % ¼ >Zomorrodian (1990) � äCCRd

BCCo ��Ýä11�! "�d4�p4��ÊË �� & ' ( ) � * : �81

¹̂ 4 �í � u ��ÊË Ü å W ��" #37¹R� _Øu ��44¹R� _

	u ����c P  ø 5�P CD + C 5O R$, 4  ø ¢ d4  �- .

' _4 9 u �Ø W � Ú�0 1> 

Ray (1991)(CCRo ��§ × o ��Ýä3�! "�d4�p4��n

���/ ³ ; � Ḿ Ù � �#4 �� _u ��Ü å �c Ḿ C ~ ®äu �

¥Øh �. : ���: F �ß à� � �  ]! ¹� � ��V�f� M u �

ô 	 � �4 9 �|å Å � _�Þ u �à í îÛ 0 . � �1 û F � J ± �C

~ ñ í ú ß à � � ] ! �~[>Anderson, Weinstein, Strykowski, & 

Walberg (1994)Å äDEAo ��Ýä9�! "��3�p4��n�F � ¬

� 4 M 4 9 ��Ð Ï � ú RF � �y 4� _	u �4 9 ¹Å í dí z ��

�>Bardhan (1995)Å äDEAd§ × F � �Ýä9�! "��6�p4��

n�¬ � � �#¤4 9 �u �F � ��¿� ®äÜ x DEA�§ × F � ��

¥ Ð Rn� 4 9 u �� S � > 

Engert (1995)Å äDEAo ��Ýä6�! "�d3�p4��ÊË 2 �

#¤��4 M u ���c ®äE ; �ø �F � ¥ dDEAn�u �;�� ù

Z� � 3 *� Ú>aDEAn�Ü å W ��� _Øu ��4 M �� ' 3 r �

ø ¢ 8ø � _	u �4 9 O ÌØu �d	u �4 M Z� �4 M �̂ dß �

� þ �  ú � �	Ï Ü Ì�n o ¦ § � * ��l 4 M b c n o ¦ § 4 N �
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^ l 4 M �b c n o ¦ § 4 Ê �c ë>Soteriou, Karahanna, Papanastasiou 

& Diakourakis (1998)Å äDEA�CRSÈ£ � n o ¦ § ÐdVRSÈú p n o

¦ § Ðo ��Ýä6�! "�d1�p4��n�) 5 6 7 (Cyprus)#¤4

9 �u ��Ü å �c 4 9 �� _u �� Ø: aÚ�¥8 9 : � M 4 9 ø �

f � M 4 9 �u � F R � ��	W � Ï Ü Ú! �> 

Anderson, Walberg & Weinstein (1998)Å äDEA�CCRo ��Ýä6�

! "d3�p4�(5 Q; 48¹� �£ ¤4 9 198951991d1993�/° ã

�RÊË _ë� n�4 9 u ���c 198951991d1993�´Ø12¹R� _

Øu ��36¹� _	u ����c 4 9 � Øu ��ô < R = � �4  R5

2"4 �5± R4  R� > ? 4  d@ � 4 ' >Kirjavainen & Loikkanen 

(1998) Ü x DEA�CRSdVRS�B À o �dTobit § × F � �Ýä3�! "

d4�p4� @ A 291¹#4 �1989-1991��u � Ï Ü �� c B ß�� Û

Này 2� _u ��CD ��VQ 3 Rñ4  RO �	u �4 9 �" 4 9

� ^ � . 0 1u ���V� �4 9 �u �Âc ø � �4 9 � Ü > 

Chakraborty, Biswas & Lewis (2001)(C �� 40°9 M RÊË _ë�Ý

ä6�! "d1�p4� � äDEA�BCC o �dTobit § × F � n� " � _

u ���c Ø23¹R� _Øu ��17¹� _	u ��¹ �c 4  � u { »

b �]! �B ß��Û N�ò q ß � d[ \]! É » 0 1y 4  �� � >

Barbetta (2003)(% �� 497¹23 #4 RÊË _ë�Ýä8�! "d1�p

4��84 9 ÚaF R� �4 9 5� (� � R���� �4 9 d(� � R

���� �4 9 �� äDEA�CCR�BCCo �n�" � _u ���c � (

� � R���� �4 9 @ � �4 9 � _� Øu ���(� � R���� �

4 9 @ � �4 9 � _ ` Øu �> 
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3.1 ��* + � � �  ��# $ ) , +��* + � � �  ��# $ ) , +��* + � � �  ��# $ ) , +��* + � � �  ��# $ ) , +  

C V � � F � ¥ �" o �@E ; � *! "5� *p4�Æ ÇD î.±

À ! "5± À p4Z� _u �n��{ | �@Charnes, Cooper & Rhodes

�1978�¹y 4È°CCRo �Ð��*À xäA� � 5� � � � � �� u

n�� ¥ ��� �� ! RDEA>.1984�Banker, Charnes & CoopervCCR

o �� y 4BCCo ��ÁCCRo �#b cn o ¦ § R£ � �~[¥ l �ä

(� � E © ª u ��n o u �>DEA�*À F ��n � �� ¥ �� @� Ú

n � (Linear Programming)(c4 ç è � þ � � _u ��� m 4	 u ��

ç è � þ (Charnes et al., 1978)�Þ
�*À 	ßR¥ �(R4 n � o �c

4µ n� þ �� _u ��. �xy æ z {Ú�� *�� u � � < ¼�+'

êç R� �F à ��á â ( £ ã R�l ���n�8_µ n � þ { Ø� > 

¡ à E ; � � � � � � u ��� ¥ �Ób �¿�C ~ ! "p4ø R<

¼�.A� äsR¥ � Ç� � � u �� ¥ �
Ø4 ù � ä; 	4 �{ ^ C

� ¥ � n�� � u �>*· (� � R��� � �" ! "p4��@ º Æ )

aº � t�Va" ! "p4� +! �ã R� ��]V'�¡ sR¥ _� �

u �ó (Í Æ n�>_� � � � � n�" � � u ��� ��± ¯ R± ? �

�a. º � t�@A" ! "p4� Zã R� ��. W � �^;(sR¥ n

�� � u �°p q a8� Ü p È � � � �$93Ð> 

Lewing & Minton (1986)5Ç È É È$82Ð�� � � È$93Ðy 4*

° @ Ó �n�o �Å ¡ � è Ä & A� ô «Ö 

1.x F F 4 µ Ã � þ G ² � � _Øu �� � _	 u �> 

2.' � � � * � x Ú�� � < ¼> 
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3.x ¾ Þ ± ? ! "p4Zn � t ½> 

4.x ¾ Þ 	aÚ]T �| � ü N # $ ã ¤> 

5.xy æ µ Ã � þ Ð � _Øu � Ñ Ë > 

6.� ¾ Þ â » 8�x H ïn� ¡ Û � Í Æ Ú5� CÚ> 

7.. µ . : 	 � � þ 0 1> 

8.¹n��Ü å 'y æ C ~ Å äZ� ¦ �ç è s W > 

�ÊË �( K #SS��$#4 RÊË _ë� 9 � � � � � Z ô

Ú�] DEAn�o �¤ I S � ç A�ô «�¹(Ýä DEA(� � 9́ �

� � u �> 

 

3.1.1 Farrell�
 � � ��
 � � ��
 � � ��
 � � �  

C V � � ¥ �Farrell�1957��Â¢The Measurement of Productive 

Efficiency§*Î#(¢� ( £  pã R§ª J K ä�¢( £  pã R§c

4 u �� « (Efficiency Frontier)L � ��9 �̂ « L � n� p� þ �

u ��' � R	ßR u �� � �¢ M ù >FarrellÁ u � M F R © ª u �

(Technical Efficiency, TE)�� � u �(Allocative Efficiency, AE)�© ª u �

�< �£ � ! "� �®äÄ�N 'x p{ �p4�xã �ñ�£ � �p

4� Ä®ä{ O ! "� �xã >� � u ��<  p: � p̀ ¹Ýä. : �

! "b ! � x �V({ � � 5� �{ � �� x �  p�| "̂ � � u �{

2��)R O ?� � � u ��@ © ª u �� � � u � � ù ¹ � � �> 

À̂ n�u �o �ØF R! "¾] �p4¾] � À �¹� ! "¾] �

< �ô � p4� � Ä�®ä{ � �! "Ìp4¾] ���! "< � Ä�'

� � { ��p4>]" �� È £ " ã Rl m �¿  � � R	ßR¥ �" Þ


 Ó b �, A/°, �� È £ Ö 

*5 p� « (Production Frontier)�@{ Øu ��� þ ¹� � �	u ��
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� þ T þ A^ ª ¶ Zº > 

J5 £ � n o ¦ § Ê Q Ð n o � ¦ § �� . à 4 Ê ñ 4 N > 

/5 p � « P ] [ «(Convex)� E *«� Q � T Ri> 

(Ä�(*   � o l � ) � Ö 

È £ *O ?®ä� À ! "(X1�X2)� p� *p̀ p� RY� Ô ?R

£ � n o ¦ § ZO ?�SS’R¤p� L � �ª Â p*� þ �Y�¹¡ ! "

(X1�X2)�{ ^ 'x � x � � 8 E *« T � é ê © ª u ��°QdQ’«�

© ª u ��T ¤A1>|�3.1�þ p� x v �SS’�� 8� �|P«��

Â� " . � Ø © ª u ��(QP� Â��
 � �) . ¡ N O p4� � Î Z

Ä�! "� x '(� *� ø ¢ �N O � y G � © ª u ��Q«>RG y ©

ª u �¹N O �! "� x �ø ¢ �(QP / OPÂ�>¹(�P«�© ª u �

� % |ÄÖ 

TE = OQ/OP 

= 1 - QP/OP 

1  TE  � � 0 

 
 

�

R

�A

O

Q �

A � X1/Y

S �

X2/Y

S

 

� 3.1 ! "¾] Z© ª u �d � � u �  
C V � ~ ÖCoelli et al. (1998) 
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�OQ/OP=1;��ª Â^ O ?R � é ê © ª u �(Fully Technically 

Efficient)ZO ?� Æ̂ 
 �àv ASS’8È|Q«Ð�þOQ/OP<1;��Â

� Ô ?R. � é ê © ª u �>8 V�|}  ä� : �� �(c¥ { ��

p4���R 4� � u �>�#Q«¥�¤p� L � 8���� ®ä{ �

�� �y G u �� « >{ � � �4c �¤� �� (Isocost)AA’d¤p� L �

SS’�+ «Q’8>]^�QdQ’«¥ 8 �� Ø � : � © ª u ���Q’«�

 p � � _ / RQ«�OR/OQ�¿ÁQ«� � � u � � % ROR/OQ> 

þ^;O ?¹* _�b ! f� Ré ê # $ f� ;��! "b ! �� _

� ß ø RAA’¤ZQ ��@^'� % P«Z� � u �ROR/OQ�VRQÂ�

" � � 	 u �Z: F ��� % RÛ � � u �(Total Economic Efficiency, 

TEE)Ö 

EE = OR/OP 

@^'� c Û � � u �� © ª u �¨ � � u �� S T Ö 

TE × AE = (OQ/0P) × (OR/OQ) 

        = (OR/OP) 

        = EE 

@�#Q’«��Â� " . � � Ø © ª u ��
 � Ø � � u �> 

(p4¾] � W � � °p4(y15y2)� � * ! "(x)� p� Ù � 
 ¢

£ � ! "x’® p'x L � ZZ’xÂG AU H � V ¼W 8È|�3.2Ð> 

p'x L � ZZ’R p© ª 'G aRu �� « �þ Au �� « 8�´« T

R � © ª u �� O ?�þ Au �� « ZÄ�´« T R. � © ª u �� O

?>c (*°. � © ª u �� O ?A«�" X Y u �� « B« 1 ØAB� �

��^ X Y Â�A«� © ª 	 u ��
 � �A«þ b G y © ª u ���.

¡ Ê Q! "x�� Î Ä�Å b Ê Qp4�� AB°'� © ª u �>¹(�p

4¾] � © ª u �RÖTE = OA/OB 
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�

C

B

Z

O Z �
D �

B �

y2/x

D

y1/x
 

� 3.2 p4¾] Z© ª u �d � � u � 
C V � ~ ÖCoelli et al. (1998) 

 

þÊ Q� ß �C D ��(DD’ª Â¤ð "� (Isorevenue Line)��� �

u �RÖ AE = OB/OC 

@^'� c Û � � u �� © ª u �¨ � � u �� S T Ö 

TE � AE = (OA/OB)� (OB/OC) 

         = (OA /OC) 

         = EE 

|�3.2 ¹�> z {© ª u ��� A0d1Z� �1ª Â u ç è � þ �

_Øu ��0 ª Â u ç è � þ � _	 u �> 

 

3.1.2 DEA �  ! "�  ! "�  ! "�  ! "  

C V � � F � ¥ �" Æ Ç~ MA FarrellZu �� � �(	sR¥ � ä

� Ún � o ��� � �£ � n o ¦ § Ä± ! "5± p4Z� _u ��¿ ²

� n��� � � Rç è � þ >{ | �@ Charnes, Cooper� Rhodes� 1978

�y 4�Á Farrell�	sR p� « ã R�u �� � Æ Çó (÷ � ��¿



 29

�*· tZR4 n � o ��� R CCR o ���Q ! RC V � � F � ¥ �

(� � �£ � n o ¦ § Ä�� äR4 n � © ª (± �! "d± �p4� 

p u ��� n�� � Z� _u ��¿ ² � n�� � � � R DMU> 

¹� �¢� _u �§��� äR4 © Z Án�� DMU M F RØu �

d	u �� À ÌØu �� DMU��ê : DMU#x({ Ì �! "[p4

� x  Ð �@� � � u �� « Ì	u � DMU��(�f du �� « �

� _þ � �� � 4	u �Û N>¹ ¹M F 4�Øu ��	u �/ ª Â� n

�� DMUZ� _� ��*\ DMU�� �  T í ú �� _u �Û N
à

ú p �¿� ZR¢ � _u �§> 

*°DMU � _u ��� � �(" p4�Qâ Û â̈ (! "�Qâ Û

¨�¹� �{ �ø ��Ru �F R(Efficiency Score)>R4 o �(u DMU

�´�! "dp4�â RR ú R�cê* � â R�®�¼ã R u �� {

�>~[��( �̂ â Rª "E ° DMU�u �� � � �#�®E ° DMU

�u ��D . �A 1>¿ H cê¡ Û �_E *° DMUîð *� �¿ n°

DMUà � y n � â Rê�: ;
 � y ´ DMU�u ��> 

[ o �RF Rn � t ½�'(¡ B � Ún � (cê�: ;�P � ä]

½t ½(Dual Problem)�¹ ] ½�ê'� H Ï � ú R(Slack Variable)�� �

L * (Envelopment Surface)> 

M 1978� CCR o �y 4� �� ± 4 ù ^ �Q" DEA�ÊË �´M

��4. : �u �n�o �>" #( Banker, Charnes d Cooper A 1984

��Á CCR o �#b cn o ¦ § R£ � �~[¥ l �y 4� BCC o �R

{ Ø! �V DEA�q ò ÊË �Å ä� * +± ( CCR o �� BCC o �R

Ó�]^��ÊË Å _ CCR o �� BCC o �îð � 
 > 
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3.2 DEA -  # $-  # $-  # $-  # $  

È £ DMUØ n°�´ DMU ( )nj ,...,2,1= ´®ä m À ! "ú R x� p

s À p4 y��¬ * DMUZ u �'@Ä & o �c � Ö 

" #  kh    ª Âä K° DMUZ� _u ��> 

ijX    ª Âä  j° DMU� ä i�! "�> 

r�Y    ª Âä k° DMU� ä r�p4�> 

ir vu ,  F 	 ª Âä r°p4�d ä i° ! "�Z â R> 

ε    R � _ , ` ¬ R(Non-Archimedean Small Number)> 

 

3.2.1 CCR �  �  �  �   

CCR o �') �C V � � F � ¥ Z} ~ ��R£ � n o ¦ § Zu �� «

* Zo ��   ' F R ! "¾] (Input Orient) o ��p4¾] o �(Output 

Orient) � ° a N�(Ä F 	 � 
 ZÖ 

*5 ! "¾] o � 

@! "�a N� � u ���(�� Zp4� � Ä�®ä± O �! "�

Õ Øu ��+°@! � � ç � 1 ¡ b N ± O ! "�c xG y u �� « >(

hkª Â� n� DMU�u ��� o �� F Rn � l �RÖ 

�

�

=

== s

i
iki

s

r
rkr

k
vu Xv

Yu
hMax

ir

1

1

,

…………………………………(3.1) 

s.t.   1

1

1 ≤
�

�

=

=
s

i
iji

s

r
rjr

Xv

Yu
             

njmisrvu ir ,...,2,1;,...,2,1;,...,2,1;0, ===>≥ ε  

@A o �(3.1)��¼ã RR F R� Ú n � (Fractional Linear Program-  
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-ming)l �. º  ) ��¡ (3.2)o �� @£ � F ßZ�ó (¡ B � � Ún

� Zo ��VÙ � ! "¾] Z[ t ½(Primal)_A* DMU " ! "p4R

( )kk YX � V Õ �" ! " u �'(Â�RÖ 

�
=

=
s

r
rkrk YuhMax

1

……………………………………(3.2) 

s.t.  �
=

=
m

i
iki Xv

1

1 

� �
= =

≤−
s

r

m

i
ijirjr XvYu

1 1

0  

njmisrvu ir ,...,2,1;,...,2,1;,...,2,1;0, ===>≥ ε  

, A[ ½�~[�ø ú RR�± �]^�(] ½(Dual)cê�	) 8

@ R� ¾�(�_A] ½ZS ê�¹ V� H ! "1 Ø± O í � d � ���

Þ ç è 8Ø» � ü % >_A o �(3.3)� ] ½ t ½' e R|ÄZl �Ö 

�
�

�
�
�

� +−= � �
= =

−−
m

i

s

r
rik SShMin

1 1

εθ ……………………………(3.3) 

s.t.   �
=

− =+−
n

j
iikijj SXX

1

0θλ  

�
=

+ =−
n

j
rkrrjj YSY

1

λ   

njmisrSS rij ,...,2,1;,...,2,1;,...,2,1;0,, ===≥+−λ  

θ	 � i~[ 

�# −
tS , +

rS F 	 RÏ � ú Rd³ � ú R(Surplus Variable)�ú Rθ ³ _

Å A[ t ½#Z¤f ~[�Ì� +−
rt SS , R 0�a 1=+θ ;�Â� DMU � Ø

u �Ì� 1<+θ ;�Â� u DMU . � Øu �> 

J5p4¾] o � 

�o �Ób £ � ! "� �@p4� � ç � 1 ¡ Ê Q± O p4� �c x

G y u �� « >( hkª Â� n� DMU�u ���o ��F Rn � l �RÖ 
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�

�

=

== s

r
rkr

m

i
iki

K Yu

Xv

g
Min

1

11 ……………………………………(3.4) 

s.t   1

1

1 ≥
�

�

=

=
s

r
rjr

m

i
iji

Yu

Xv
  

njmisrvu ir ,...,2,1;,...,2,1;,...,2,1;0, ===>≥ ε  

@Ao �(3.4)��¼ã RRF RÚ� n � l ��. º  ) ��¡ (3.5)

�� @£ � F ßZ�ó (¡ B � � Ún � Zo ��VÙ � p4¾] Z[ t

½_A* DMU " ! "p4R(X 0 ,Y 0 )V Õ �" ! " u �Â�RÖ 

�
=

=
m

i
iki Xv

g
Min

1

1 ……………………………………(3.5) 

s.t.    �
=

=
m

i
rkr Yu

1

1   

� �
= =

≥−
m

i

s

r
rjriji YuXv

1 1

0   

njmisrvu ir ,...,2,1;,...,2,1;,...,2,1;0, ===>≥ ε  

, A [ ½�~[� ø RR�± �]^�( ] ½cê�	 ) 8 @ R�

¾�(�_A] ½�S ê�¹ V� H p41 Ø± O í � d � ���Þ ç è

8Ø» � ü % �_A o �(3.6)� ] ½ t ½' e R|ÄZl �Ö 

�
�

�
�
�

� ++= � �
= =

−+
m

i

s

r
ri

k

SS
g

Max
1 1

1 εθ …………………………(3.6) 

s.t.     �
=

− =−−
n

j
rrkrjj SYY

1

0θλ   

�
=

+ =+
n

j
ikiijj XSX

1

λ   

njmisrSS rij ,...,2,1;,...,2,1;,...,2,1;0,, ===≥−+λ  

θ����� 
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�� +−
ri SS , �	 
 � �  � � � �  � � � θ � � � � � � � ��

� ����� +−
ri SS , � 
 0�� 1=+θ �� ! " DMU # $ % & �' (�

� 1<+θ �� ! " DMU ) # % & * 

 

3.2.2 BCC �������� 

+ Charnes, Cooper, Rhodes - . /  DEA( CCR0�1 �Banker, 

Charnes, Cooper (1984)234 56 7 8 9: ; < = > Shephard (1970)9

? @ A � �B / 6 C DE F G % & ,H 0% & (Scale Efficiency, SE)( BCC

0��I J K 34 F G L M N O  P H 0Q R �S T U F G % & V W X �


 Y Z F G % & (Pure Technical Efficiency, PTE) � H 0% & ([ \ * 

] ^ H 0Q R �  P H 0Q R (34 _ ` �2a 3.3 b c � 0µ− d  

X e (f ? �� 0µ− 
 �g hi j 0µ 
 �g k��l � � 34 _ ` (m n

o p q H 0Q R r s (Increasing Return To Scale, IRS)�t u BC o p ��

00 =− µ l � � 34 _ ` (m n o p q ] ^ H R Q R (Constant Returns To 

Scale, CRS)�t u CD o p �� 0µ− 
 �g �i j 0µ 
 �g �l � � 34

_ ` (m n o p q H R Q R r v (Decreasing Return To Scale, DRS)�t u

DE o p *w x y z { 9| �} C � } D ~ � � � � (� � � �� � �5

� � 
 � �� � (H 0Q R �b � � }�� � 0�(3.7)�� 4 3� � *2

� ' � � �� � � �� � � ~ �� � � % & g �) 6 � Y 92 0µ (��j

� ^ � l q (H 0Q R �� � � � �  �¡ ¢ ^ �Cooper � £ (1996)��

¤ �$ ¥ ¦ 9§ ¨ * 

�a 3.3 ��� ~ A u 2 CCR 0�(3.2) � � % & �l T © ª 


AA
OIOI 0 �« � BCC0�l � � ( AA

OIOI ∗ �� ¬ (�  � � H 0Q R (

J K ) ® l ¯ ° �± ¬ ² AA
OIOI ∗ ³ 
 F G % & , AA

OIOI 0 ³ 
 34 % &



 34

(Productive Efficiency)�� ¬ (́ g ∗AA
OIOI 0 ³ 
 H 0% & �µ c (�3

4 % & � � F G % & � H 0% & (¶ [ *w 34 % & i $ ± ¬ ³ (
 U ·

% & (Aggregate Efficiency) ¸ F G � H 0 % & (Technical and Scale 

Efficiency)* 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a 3.3 Y Z F G % & � H 0% & (DE  
¹ º » ¼ ½Banker et al. (1984) 

 

�¾¿ ¦ B À 0� 

BCC0��9¿ ¦ B À 0��� � � � 5+(3.7)� ½ 

�
=

−=
s

r
rkrk

vu

YuhMax
ir 1

0
,

µ ………………………………(3.7) 

s.t.    �
=

=
s

i
iki Xv

1

1  
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� �
= =

≤−−
s

r

m

i
ijirjr XvYu

1 1
0 0µ  

      njmisrvu ir ,...,2,1;,...,2,1;,...,2,1;0, ===≥  

BCC��(3.7)� CCR��(3.2)� � � � � (3.7)�	 0µ 
�� 
 �

� � � � � 
�� � � � � � � �� � � ��  ! " # $ % & ' ( ) * +

, - # $ . / �0 1 (3.7)�2 3 4 5 6 7 6 8 9 : 

�
�

�
�
�

� +−= � �
= =

+−
m

i

s

r
rik SShMin

1 1

εθ …………………………(3.8) 

s.t.    �
=

− =+−
n

j
iikijj SXX

1

0θλ   

�
=

+ =−
n

j
rkrrjj YSY

1

λ   

�
=

=
n

j
j

1

1λ   

njmisrSS rij ,...,2,1;,...,2,1;,...,2,1;0,, ===≥+−λ  

θ � � � � � � 

� ; < = �> ? $ @ A 9 �SE=1 B C D E = �F G HI � J SE<1

KL SE>1MN  � O DMU P � = �> ? Q R KLQ * M� F G S T �

U V (3.7)�� kµ W X Y < Z �> ? Q �J 0>kµ �� C O DMU P � = �

> ? Q * S T HI � J 0<kµ �� C O DMU P � = �Q R S T �[ 0=kµ

\�N � C O DMU � = �> ? ; < S T � 

]^_ ` a b �� 

c d BCC ��e 0 f g � h � i j k l 9 �m n _ ` � o 4 p q �

N r � _ ` a b F G (Output-Based Efficiency)�Z s 7 6 0 g (3.9)���

C 8 9 : 

�
=

−=
s

i
oiki

k

vXv
g

Min
1

1 ……………………………………(3.9) 
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s.t.   �
=

=
s

r
rkr Yu

1

1   

� �
= =

≥+−
m

i

s

r
orjriji vYuXv

1 1

0  
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14 1 8 ,42 1 ,92 8 10 9 ,87 0 2 6 7,0 2 4 1 5,1 6 4 .0 0 1 0 0 3 3 2 2 6 6 94 .0 0 6 3 1 0 1
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� 3.5 � � � 	 � 

w xy z

(

{

)

| }~ �

� �� �
� � � �
�

(

�

)

w �� �

�� � �

(

�

)

� �� �

(

�� ��  )

�� �

(

{

)

�� � �

(

{

)

� � �

(

{

)

�� �

(

{

)

�� � �

(

{

)

�� � �
�

(%)

��  ¡
�

(

{ ¢

)

�� £¤
�

(

{ ¢

)

� � ¥  
�

(
¢

)

¦ § ¥  

�
(

{ ¢

)

�� ¥  

�

(

{ ¢

)

w xy z ( {) 1

| }~ � �

�� � 0.985183 1

� � � � �

(

�

)
-0.008272 0.028608 1

w �� � �

� � �

(

�

)
0.639767 0.654778 -0.098313 1

¨ ©ª « ¬

® ¯° ± 0.376705 0.344916 0.190832 0.032308 1

�� �

(

{

) 0.991581 0.970823 -0.017664 0.642314 0.371502 1

�� � �

(

{

) 0.978494 0.972466 0.004938 0.661277 0.346624 0.987105 1

� � �

(

{

) 0.970497 0.967324 0.012582 0.679581 0.353928 0.979384 0.993757 1

�� �

(

{

) 0.293437 0.274371 -0.124810 0.059954 -0.000139 0.307180 0.294529 0.282328 1

�� � �

(

{

) 0.413935 0.446264 -0.043368 0.320512 0.264767 0.396950 0.395295 0.407282 0.189222 1

�� � � �

(%)
-0.022391 0.007023 0.015318 0.113649 -0.433328 -0.022613 -0.016832 -0.003814 0.062203 0.222404 1

��  ¡ �

(

{ ¢

)
0.370367 0.426040 0.056474 0.442638 0.198449 0.393168 0.454078 0.457346 0.033483 0.184325 -0.15262 1

�� £¤ �

(

{ ¢

)
0.381817 0.438796 -0.027327 0.457117 0.071742 0.388870 0.433639 0.434308 -0.017925 0.212534 0.05063 0.749871 1

� � ¥   �

(

¢

)
0.337405 0.279631 -0.219055 0.161123 0.127247 0.324564 0.289713 0.296735 0.113414 0.082721 -0.20816 0.016422 -0.090433 1

¦ § ¥   �

(

{ ¢

)
0.474853 0.458472 -0.105756 0.208738 -0.045469 0.458245 0.447584 0.443684 0.140183 0.193527 0.06299 -0.019462 -0.001130 0.539646 1

�� ¥   �

(

{ ¢

)
0.381014 0.356804 -0.085312 0.072035 0.165555 0.359515 0.336486 0.337392 0.277562 0.103656 -0.01614 -0.029148 -0.205859 0.481118 0.464166 1

²³ ´µ ¶ ·¸ ¹º »¼
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������������ � � � � � 	 
� � � � � 	 
� � � � � 	 
� � � � � 	 
  

 

����� � DEA� � 	 
 � � �� � � � � � � �� � � � � �

� � � �� ���� �� �  ! " # $% & � ' ( ) * � � + , � �

-. / 01 2 3 4 � 5 � -6 7 8 9 : ; < = �>CCR?@ A B C D

1 E @ F G -H I J( K : L DMU-M * # $NO P Q # $8 E @ #

$R ST U V W L � � � � �� � ! " -M * # $X Y Z[ \ �>BCC

@ A ?B C ] ^ E @ F G -H I J( K : V W _ DMUC 	 ` " & 8 9

: E @ J� 6 7 -a b c d e c f # & � �g h i j 6 7 ki l 9 :

-# m =n L � � � � �� C < H 6 7 ; ] ^ o p q r Jn s����

5 � -CCR @ A t BCC @ A u �9 : v w = 

 

4.1 CCR �������� 

x y � � CCR@ A -9 : v w � � 	 
 � � z { �C + | 6 7 } ~

J� � 9 : �g � � r �s@ A �� � � 9 � � �� D 1 E @ F G �

�� 6 7 � �� � �� � �9 : �� �� � �� � =��@ A � � �

�� : � � � � � � � �� � � � � � � � � �� N� � � � �DMUR

-� �   ¡ � � k¢ £ ] ¡ � � (Slack Variable Analysis)k¤ ¥ S� � k

# $� ¡ � � k¦ § ¨ © � � kt f # $ª 8 « # $ª �t . 1 �I ¬

 ® ¯� � �¦ § = 

� � @ A �° 3 4 -DMU# $S�1¯W ± + ² f # $³ ´ 1

-µ �+ ² « # $² ´ + ² « # $-DMUµ ��¶ � ¢ £ ] ¡ � �

· ¸ < ¹ -¤ ¥ Sº́ � �   ¡ µ � �� � » \ ¼ ] ¡ ² ´ # $� ¡ -

½¾ � � ½¾ � � U -6 7 9 : ] ¡ � ® x̄ ¿ - ® ¿ À � Á
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Â Ã Ä �g � " & < ¹ = 

 

4.1.1 ����������������� �� �� �� �  

� �   ¡ SW  ² � n Å �+ ² Æ ¿ Ç � �   ¡ ST l È ±  ²

# $�½¾ T l =¶ � CCR9 : v w @ A � � � · ¸ -# $� ¡ É W 4.1

� ± C 6 7 ; �°    ¡ � U ¯W ± _ ] ¡ �Ê � # $S-Æ ¿ n

Ë+ ² ´  Ì ] ¡ -W Í Î ¸ Æ ¿ = 

�Ï Ð � �-W Í ��C 6 7 ; �! Ñ Ò Ó : -  ¡ �100%

W ± _ ] ¡ � Ô # S-Æ ¿ Ê � ; < Õ � t Ö ; � × Ø 8 Ù Ú Û Ü -

� �   ¡ �0W ± Ý Þ ; ²  Ô # Sß « ½¾ �V W sÞ ; -5 � #

$+ ² � ¢ = 
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� 4.1 CCR � � � � � 

 

½¿¾ÁÀ
Â Ã

ÄÆÅÈÇÊÉ
ËÍÌÊÎÐÏ

Ñ Ò
Ó Ô ÅÖÕØ×

ÅÆÕÚÙÜÛ
Ý ×

Å Ñ
Þ ßáà

â ã
Þäßåà

æèçêéìë
100 0 87.2 12.8 79.1 20.9 0 0íïî éìë
100 53.6 46.4 0 29.6 0 27.6 42.8ëðçêéìë
100 0 16 84 85.1 0 14.9 0ñóò éìë
100 0 26.9 73.1 0 0 41 59ôèõ éìë
100 84.3 0 15.7 99.2 0.8 0 0öø÷ éìë
100 54.8 0 45.2 0 0 0 100ùûú éìë
100 33.7 0 66.3 0 100 0 0ü î éìë
100 0 63.2 36.8 56.4 43.6 0 0õ ù éìë
100 0 8.5 91.5 79.4 0 20.6 0ùþý éìë
100 70.8 0 29.2 0 100 0 0ÿ�� éìë
100 0 48.4 51.6 28.3 0 71.7 0��� éìë
100 62.3 0 37.7 0 0 0 100��� éìë
100 0 61.5 38.5 61.8 38.2 0 0ù�� éìë
100 98.8 1.2 0 92.9 1.5 0 5.6�	� éìë

93.12 34.6 0 65.4 98.5 0 0 1.5
�� éìë
91.27 88 1.4 10.6 100 0 0 0
� éìë
87.81 33.7 23.7 42.6 100 0 0 0� � éìë
86.42 83.9 16.1 0 80.4 0 19.6 0ñ�� éìë
86.21 10.7 89.3 0 0 3.3 0 96.7�	� éìë 85.14 66.7 33.3 0 66.6 0 33.4 0��� éìë
84.19 64.4 0 35.6 0 0 0 100
�� éìë
83.92 37.3 13.1 49.6 100 0 0 0��� éìë
83.18 86 1.9 12.1 100 0 0 0��� éìë
82.75 82.4 0 17.6 78.8 21.2 0 0��� éìë
81.65 70.5 24.9 4.6 83.5 0 16.5 0�� éìë
81.11 83.9 16.1 0 86.7 0 13.3 0
	! éìë
79.51 90 0 10 95.7 4.3 0 0
#" éìë
73.97 78.9 21.1 0 57.4 0.2 4.2 38.2$ � éìë
73.90 95 5 0 92.7 2 0 5.3�#% éìë
73.43 72.1 21.3 6.6 85.4 3.7 11 0�'& éìë
72.25 93.5 6.5 0 88.5 6.2 5.2 0� � éìë
70.91 100 0 0 68.2 12.7 19.1 0��( éìë
66.85 93.3 6.7 0 95 2.6 2.4 0)�* éìë
65.05 87.1 12.9 0 91.2 0 8.8 0+ � éìë
62.79 92.3 7.7 0 94.4 2 3.6 0� õ éìë
55.55 79.2 20.8 0 59.4 0 6.1 34.5, � éìë
50.73 81.1 18.9 0 95.1 0 4.9 0- çêéìë
28.00 91.7 8.3 0 93.4 0 6.6 0.0/21436587:9<;>=:?6@

A B
C'DFE�GIH J

(%)

K L
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4.1.2 ��	�����	�����	�����	��� 

¢£]¡��(Slack Variable Analysis)� à � \¼DMUg h � 9 # $

�{ W± _ DMU� ´ # $ H á â  ¢£]¡� 0ns  6 7 t9

:S% o ã ¿ ¤ ¥ =ä °� + ² « # $ ¯ � W±  @ A �º j f\¼¢

£]¡o � 0W±  ];å f¤ ¥ æ ç s ¢£]¡� ã ¿ è M 8 ¤ ¥

-+ , ¡S� � DEAé ê � · :< ¹ ë ¡# $ Sì í � �¢£]¡

· :L î # $ � � ï �  ® ¯ � � -¦ § ð ñ = 

& � CCR@ A & K ¢£]¡��ò ¢£]¡� K :« # $ -� Ù�

ó j ô õ 6 7 ];¡� �� � � ö õ 9 :];¡� Ý � ÷ c � � f#

-DMU=� ø ù � �� � CW4.2�n � ´ # $ H á â � � # $

S� ´ 100%�  ¢£]¡u � ´ 0=[ � Ï ú � �� �  # $ S�

93.12%�  ¢£]¡C6 7 ;N! Ñ Ò Ó :Õ� tÖ ;� × Ø ÙÚ

Û Ü R-û © S� (0-9718630)C9 :;N� � ¡� � ü ý þ ¡

� Ù�ý ¡� � �ý ¡Rû © S� (138.615615.83.6210.05)�s

� :C6 7 ;�-Õ� tÖ ;� × Ø 8 9 :;�-� � ¡k� � ü ý þ

¡k� Ù� ý ¡k� � �ý ¡o � 0W± Ý õ ]¡� � � è M k¤ ¥ -

;< Ý � ÷ � �� � � � 9 # $ = 
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� 4.2 CCR � � � � � 

 

M N O
P Q

RTSVUXWXY
Z [ \

] ^
_ ` S acb

S a
dfe2g b

S ]
h e b

i a
h e b

jlknmpo
100 0 0 0 0 0 0 0qsr mpo
100 0 0 0 0 0 0 0oXknmpo
100 0 0 0 0 0 0 0tvu mpo
100 0 0 0 0 0 0 0wlx mpo
100 0 0 0 0 0 0 0yfz mpo
100 0 0 0 0 0 0 0{}| mpo
100 0 0 0 0 0 0 0~ r mpo
100 0 0 0 0 0 0 0x { mpo
100 0 0 0 0 0 0 0{�� mpo
100 0 0 0 0 0 0 0�2� mpo
100 0 0 0 0 0 0 0��� mpo
100 0 0 0 0 0 0 0��� mpo
100 0 0 0 0 0 0 0{�� mpo
100 0 0 0 0 0 0 0��� mpo

93.12 0 -971863.00 0 138.61 5615.80 3.62 10.05�f� mpo
91.27 0 0 0 229.85 3079.56 16.59 323.03��� mpo
87.81 0 0 0 324.45 1514.80 7.33 148.33� � mpo
86.42 0 0 -4972.70 211.38 1614.74 3.14 130.32t�� mpo
86.21 0 0 -3611.00 164.96 107.80 5.21 25.91��� mpo 85.14 0 0 -8962.95 177.91 544.49 3.49 74.38�v� mpo
84.19 0 -270617.76 0 546.43 844.58 5.20 41.70�v� mpo
83.92 0 0 0 381.74 1107.69 7.85 168.53��� mpo
83.18 0 0 0 414.57 1183.30 11.99 251.80�4� mpo
82.75 0 -47940.21 0 413.93 1394.99 17.78 263.88�p� mpo
81.65 0 0 0 299.14 1032.10 2.70 110.39�p� mpo
81.11 0 0 -5252.62 249.49 855.85 2.33 166.04��� mpo
79.51 0 -718158.98 0 457.06 498.03 14.89 216.49�l� mpo
73.97 0 0 -1012.44 175.96 196.37 1.06 30.97� � mpo
73.90 0 0 -2573.34 246.82 310.74 1.57 19.42�l  mpo
73.43 0 0 0 481.62 688.24 2.53 71.23�}¡ mpo
72.25 0 0 -4008.62 253.06 929.30 2.69 77.20� � mpo
70.91 0 -129085.31 -3159.65 98.45 811.76 2.05 60.37��¢ mpo
66.85 0 0 -1489.21 445.78 639.66 1.98 58.95£�¤ mpo
65.05 0 0 -5578.73 549.20 636.37 3.22 123.16¥ � mpo
62.79 0 0 -11923.01 347.93 384.09 2.37 44.69� x mpo
55.55 0 0 -3957.22 228.09 231.49 1.60 33.61¦ � mpo
50.73 0 0 -14711.07 480.68 487.61 0.97 71.42§¨knmpo
28.00 0 0 -9796.30 257.09 486.86 2.57 46.14©«ª:¬®s¯±°³²T´¶µ³·�¸

S}]�¹�ºp» ¼
(%)

½ ¾ ¿ b
À Á Â Q
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4.1.3 
 � � ��
 � � ��
 � � ��
 � � �� 

�â 	 , 
 ¶ � ¤ ¥ S��� � � � 6 7 a b 8 9 :¡� -	 `

S8 < ¹ S-  �� �W4.3tW4.4� � � É J � 

� Ï ú � �� � C6 7 ;� Û Õ� tÖ ;� × Ø -	 ` 6 7 S�

2725454 ¢£]¡S� -971863W± _ ;6 7 � ó j 971863-Ó :

� g h 1753591 (=2725454-971863)-< ¹ S ¤ ¥  �� �  (1753591- 

2725454)/ 2725454�100=-35.659%= 

C9 :;� Û � � ¡-	 ` S� 1876 ¢£]¡S� 138.61W

± � � ¡� � � 138.61� g h 2014.61(=1876+138.61)< ¹ S ¤ ¥ 

�� � (2014.61-1876)/ 1876*100= 7.389%Z� � ü ý þ ¡	 ` S� 120 

¢£]¡S� 5615.8W± � � ü ý þ ¡� � � 5615.8� g h 5735.8 

(=120+5615.8)< ¹ S ¤ ¥  �� � (5735.8-120)/120*100= 4679.833%Z 

� Ù�ý ¡-	 ` S� 13 ¢£]¡S� 3.62W± � Ù�ý ¡� � �

3.62� g h 16.62(=13+3.62)< ¹ S ¤ ¥  �� � (16.62-13)/13*100= 

27.846 %Z� � �ý ¡-	 ` S� 136 ¢£]¡S� 10.05W± � �

� ý ¡� � � 10.05� g h 146.05(=136+10.05)< ¹ S ¤ ¥  �� �

(146.05-136)/136*100=7.39%= 

� Ï ú � �Î � C6 7 ;� Û � ó j Õ� tÖ ;� × Ø -6 7 �

� � 9 :;-� � ¡k� � ü ý þ ¡k� Ù�ý ¡t� � �ý ¡Ý � ÷

c � � È f# $ -¤ ¥  ! " Ô # = 

� � 3 � ÙM * ¤ ¥ S-ù � � � Î � C6 7 ;� Û i ã ¤ ¥ -

� ÙÚ Û Ü -6 7  S� ó j 8.452% � � Õ� tÖ ;� × Ø 3.236

�ZC9 :;� Û i ã � � -� � � ü ý þ ¡659.342% �� � � �

ý ¡308.334% � Î � � Ù� ý ¡74.454%i � � � � ¡27.981%= 
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4.1.4  � � � � �  � � � � � � � �  � � � � � � � �  � � � � � � � �  � � �  

DEA� � � + ² # $ - � À ° � \DMU-# $ T U µ � e ¦ §

-�¡{ T � z { � � e � # -�¡z T �  # $ { �  1 Z+ ! -

°� \DMU-# $ T " � ¦ §  Ì DMU-�¡{ T � z { � � ã ¿

� # -² # T �  # $ { T o Y T ã ¿ � $ ¤ ¥ = 

    É W4.5� % & � �e ¦ § �¡g 20�� � � ï �  Ì 20 � + ²

« # $ � Ù-¦ § ¨ © � g 20�� �  �� & ' � �18�k( ) � �t

& * � �L 10�Z�s � +  , - # $ Su � 100%ä ð . e ¦ § �¡

-� / � � :# $ S- 1 � � � { # $ S- 1 � � 0 % & � �

1& ' � �1& * � �= ( ) � �12 } � �= � % � �13 4 � �15

Ï � �=& 6 � �=�ù � �157 � �=8 ) � �=9 : � �=ø ù � �= 

    C+ ² « # $ DMU-¦ § ¨ © � Û » ¼« # $ DMU� ; :-¦ §

¨ © � � _ « # $ DMU� � # -² # z { � « # $ DMU� � < ñ  

¦ § ¨ © �-f# $ DMUÎ ï � ¤ ¥ -ð ñ � I =  ! " Ô # = 
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� 4.3 CCR 	 
 � �� � �  

 

Ã�Ä#ÅsÆsÇ�Å}È¨ÉËÊÌÃ�Ä#ÅsÆÍÇÎÅ}ÈÏÉ�ÊÌÃÐÄÑÅsÆ�Ç�Å}ÈÒÉ�Ê
ÓXÔ�Õ2Ö

100 128693711 128693711 0 327599 327599.00 0 55266.25 55266.25 0×¨Ø Õ2Ö
100 36207759 36207759 0 622097 622097.00 0 23880.00 23880.00 0Ö³Ô�Õ2Ö
100 135040065 135040065 0 2198857 2198857.00 0 19401.00 19401.00 0ÙXÚ Õ2Ö
100 150545954 150545954 0 608822 608822.00 0 34627.00 34627.00 0ÛXÜ Õ2Ö
100 40941278 40941278 0 1062872 1062872.00 0 25000.00 25000.00 0Ý2Þ Õ2Ö
100 86446546 86446546 0 688347 688347.00 0 34104.00 34104.00 0ß>à Õ2Ö
100 72755948 72755948 0 718716 718716.00 0 55000.00 55000.00 0á Ø Õ2Ö
100 120460780 120460780 0 920527 920527.00 0 26578.00 26578.00 0Ü ß Õ2Ö
100 128688201 128688201 0 1543262 1543262.00 0 27952.00 27952.00 0ßTâ Õ2Ö
100 181791672 181791672 0 2429371 2429371.00 0 28765.16 28765.16 0ã>ä Õ2Ö
100 142058781 142058781 0 1160411 1160411.00 0 33391.00 33391.00 0åçæ Õ2Ö
100 197972356 197972356 0 1586849 1586849.00 0 29352.70 29352.70 0å>è Õ2Ö
100 168229469 168229469 0 1637321 1637321.00 0 25786.06 25786.06 0ßVé Õ2Ö
100 86874793 86874793 0 319220 319220.00 0 30029.31 30029.31 0è4ê Õ2Ö

93.12 132393597 132393597 0 2725454 1753591.00 -35.659 20680.00 20680.00 0ë2ì Õ2Ö
91.27 138240204 138240204 0 1236097 1236097.00 0 37011.00 37011.00 0ë�í Õ2Ö
87.81 144295803 144295803 0 1449676 1449676.00 0 33680.00 33680.00 0î æ Õ2Ö
86.42 90007292 90007292 0 803234 803234.00 0 41719.04 36746.34 -11.919Ùçï Õ2Ö
86.21 66658122 66658122 0 386175 386175.00 0 24568.00 20957.00 -14.698ð4ñ Õ2Ö 85.14 74433258 74433258 0 654872 654872.00 0 42065.00 33102.05 -21.307ò:ó Õ2Ö
84.19 80452831 80452831 0 1149178 878560.24 -23.549 21270.00 21270.00 0ëXô Õ2Ö
83.92 142265513 142265513 0 717627 717627.00 0 34924.39 34924.39 0õTö Õ2Ö
83.18 126517295 126517295 0 1548315 1548315.00 0 39635.00 39635.00 0å®÷ Õ2Ö
82.75 141212822 141212822 0 1781308 1733367.79 -2.691 33036.00 33036.00 0øvù Õ2Ö
81.65 87010500 87010500 0 795553 795553.00 0 22090.39 22090.39 0úvû Õ2Ö
81.11 70857366 70857366 0 629025 629025.00 0 26311.00 21058.38 -19.964ë4ü Õ2Ö
79.51 111543229 111543229 0 2633928 1915769.02 -27.266 40583.00 40583.00 0ëXý Õ2Ö
73.97 41748867 41748867 0 267825 267825.00 0 17426.00 16413.56 -5.810þ æ Õ2Ö
73.90 46859805 46859805 0 732580 732580.00 0 23559.00 20985.66 -10.923õ4ÿ Õ2Ö
73.43 96730437 96730437 0 613379 613379.00 0 33173.00 33173.00 0å�� Õ2Ö
72.25 49638908 49638908 0 620226 620226.00 0 24325.00 20316.38 -16.479è ì Õ2Ö
70.91 21860188 21860188 0 382072 252986.69 -33.786 17883.00 14723.35 -17.668ä�� Õ2Ö
66.85 68053483 68053483 0 874036 874036.00 0 29046.00 27556.79 -5.127��� Õ2Ö
65.05 83147458 83147458 0 572810 572810.00 0 32219.00 26640.27 -17.315� ê Õ2Ö
62.79 47117141 47117141 0 701564 701564.00 0 28515.00 16591.99 -41.813è Ü Õ2Ö
55.55 31346339 31346339 0 163222 163222.00 0 14033.91 10076.69 -28.198� î Õ2Ö
50.73 51683708 51683708 0 211824 211824.00 0 32442.00 17730.93 -45.346	2Ô�Õ2Ö
28.00 18421928 18421928 0 267024 267024.00 0 15164.00 5367.70 -64.602È É¶Ê Ô�


0 -3.236 -8.452��������������������

 �!#" $ % &
(%)

' ( Å
) *
+ , - . /10  325476985:<;=! > ? @
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� 4.4 CCR 	 
 � ��� � �  
 

ACB�D�E�FGD1HCIKJ�AGB�D�E�FGD1HLIMJ�AGBND�E�FGD1HCIKJ�AGB�D�E�FCD1HOIPJ
QSRUTKV

100 1815 1815 0 1755 1755 0 0 0 0 47 47 0WYX TKV
100 436 436 0 458 458 0 28 28.00 0 160 160 0VZRUTKV
100 1954 1954 0 5830 5830 0 17 17.00 0 108 108 0[S\ TKV
100 2368 2368 0 798 798 0 24 24.00 0 314 314 0]S^ TKV
100 906 906 0 180 180 0 0 0 0 16 16 0_K` TKV
100 1156 1156 0 396 396 0 12 12.00 0 333 333 0aNb TKV
100 1158 1158 0 12907 12907 0 15 15.00 0 240 240 0c X TKV
100 1802 1802 0 6300 6300 0 3 3.00 0 11 11 0^ a TKV
100 2413 2413 0 4094 4094 0 31 31.00 0 395 395 0aCd TKV
100 2473 2473 0 15344 15344 0 2 2.00 0 37 37 0eNf TKV
100 2253 2253 0 2161 2161 0 35 35.00 0 182 182 0g�h TKV
100 2790 2790 0 580 580 0 6 6.00 0 517 517 0gji TKV
100 2536 2536 0 7925 7925 0 15 15.00 0 148 148 0a=k TKV
100 1691 1691 0 1529 1529 0 0 0.0 0 141 141 0iml TKV

93.12 1876 2014.61 7.389 120 5735.8 4679.833 13 16.62 27.846 136 146.05 7.390nKo TKV
91.27 2402 2631.85 9.569 558 3637.56 551.892 4 20.59 414.750 24 347.03 1345.958nqp TKV
87.81 2338 2662.45 13.877 2361 3875.8 64.159 22 29.33 33.318 253 401.33 58.628r h TKV
86.42 1345 1556.38 15.716 83 1697.74 1945.470 20 23.14 15.700 109 239.32 119.560[�s TKV
86.21 823 987.96 20.044 674 781.8 15.994 5 10.21 104.200 162 187.91 15.994tmu TKV 85.14 1019 1196.91 17.459 480 1024.49 113.435 20 23.49 17.450 130 204.38 57.215v�w TKV
84.19 847 1393.43 64.514 1132 1976.58 74.610 12 17.20 43.333 222 263.7 18.784nSx TKV
83.92 1992 2373.74 19.164 407 1514.69 272.160 13 20.85 60.385 137 305.53 123.015yCz TKV
83.18 2050 2464.57 20.223 1831 3014.3 64.626 6 17.99 199.833 36 287.8 699.444g|{ TKV
82.75 1986 2399.93 20.842 6693 8087.99 20.843 6 23.78 296.333 48 311.88 549.750}�~ TKV
81.65 1331 1630.14 22.475 1233 2265.1 83.706 12 14.70 22.500 116 226.39 95.164��� TKV
81.11 1071 1320.49 23.295 900 1755.85 95.094 10 12.33 23.300 15 181.04 1106.933nm� TKV
79.51 1774 2231.06 25.764 1933 2431.03 25.765 2 16.89 744.500 15 231.49 1443.267nS� TKV
73.97 500 675.96 35.192 558 754.37 35.192 3 4.06 35.333 88 118.97 35.193� h TKV
73.90 699 945.82 35.310 880 1190.74 35.311 2 3.57 78.500 55 74.42 35.309yS� TKV
73.43 1331 1812.62 36.185 1902 2590.24 36.185 7 9.53 36.143 136 207.23 52.375gN� TKV
72.25 659 912.06 38.401 2420 3349.3 38.401 7 9.69 38.429 61 138.2 126.557i o TKV
70.91 240 338.45 41.021 1979 2790.76 41.019 5 7.05 41.000 16 76.37 377.313fC� TKV
66.85 899 1344.78 49.586 1290 1929.66 49.586 4 5.98 49.500 66 124.95 89.318��� TKV
65.05 1022 1571.2 53.738 1175 1811.37 54.159 6 9.22 53.667 60 183.16 205.267� l TKV
62.79 587 934.93 59.273 648 1032.09 59.273 4 6.37 59.250 53 97.69 84.321i ^ TKV
55.55 285 513.09 80.032 70 301.49 330.700 2 3.60 80.000 42 75.61 80.024� r TKV
50.73 495 975.68 97.107 351 838.61 138.920 1 1.97 97.000 19 90.42 375.895�GRUTKV
28.00 100 357.09 257.090 3 489.86 16228.667 1 3.57 257.000 1 47.14 4614.000H�I�J R��

27.981 659.342 74.454 308.334���������������������

  ¡ ¢ £ ¤¥N¦G§ ¨ ©«ª
(%)

¬  D
® ¯
¥ ¡ ¤ ¥ ¡±°²£´³ ¤ ¥ ¦ ¢ £ ¤



 

 55

� 4.5 CCR � � � � �� � � � �� � � � � � � � 
 

µ ¶
·¹¸»º½¼

100 0
·¹¸»º½¼

0 0 0 0 0
¾À¿ º½¼

100 0
¾À¿ º½¼

0 0 0 0 10
¼Á¸»º½¼

100 0
¼Á¸»º½¼

0 0 0 0 1ÂÄÃ º½¼
100 0

ÂÄÃ º½¼
0 0 0 0 8

ÅÄÆ º½¼
100 0

ÅÄÆ º½¼
0 0 0 0 8

ÇÉÈ º½¼
100 0

ÇÉÈ º½¼
0 0 0 0 4ÊÌË º½¼

100 0
ÊÌË º½¼

0 0 0 0 10Í ¿ º½¼
100 0

Í ¿ º½¼ 0 0 0 0 0
Æ Ê º½¼

100 0
Æ Ê º½¼

0 0 0 0 20Ê½Î º½¼
100 0

Ê½Î º½¼
0 0 0 0 1ÏÑÐ º½¼

100 0
ÏÑÐ º½¼

0 0 0 0 0ÒÔÓ º½¼
100 0

ÒÔÓ º½¼
0 0 0 0 0ÒÑÕ º½¼

100 0
ÒÑÕ º½¼

0 0 0 0 1ÊÑÖ º½¼
100 0

ÊÑÖ º½¼
0 0 0 0 18Õ¹× º½¼

93.12 3
ÒÑÕ º½¼Ø¼Á¸»º½¼ Æ Ê º½¼

0 0 0
ÙÉÚ º½¼

91.27 3
ÊÑÖ º½¼ ÅÄÆ º½¼ Æ Ê º½¼

0 0 0
ÙÜÛ º½¼

87.81 3
ÂÄÃ º½¼ ÊÑÖ º½¼ Æ Ê º½¼

0 0 0
Ý Ó º½¼

86.42 3
ÊÑÖ º½¼ Æ Ê º½¼ ¾À¿ º½¼

0 0 0ÂÔÞ º½¼
86.21 3

ÂÄÃ º½¼ ÇÉÈ º½¼ ÊÌË º½¼
0 0 0

ß¹à º½¼ 85.14 3
ÂÄÃ º½¼ ÊÑÖ º½¼ ¾À¿ º½¼

0 0 0áÄâ º½¼
84.19 2

ÇÉÈ º½¼ Æ Ê º½¼
0 0 0 0

Ùäã º½¼
83.92 3

ÂÄÃ º½¼ ÊÑÖ º½¼ Æ Ê º½¼
0 0 0å½æ º½¼

83.18 3
ÊÑÖ º½¼ ÅÄÆ º½¼ Æ Ê º½¼

0 0 0ÒÁç º½¼
82.75 3

Ê½Î º½¼ ÊÌË º½¼ Æ Ê º½¼
0 0 0

è»é º½¼
81.65 4

ÂÄÃ º½¼ ÊÑÖ º½¼ Æ Ê º½¼ ¾À¿ º½¼
0 0êìë º½¼

81.11 3
ÊÑÖ º½¼ Æ Ê º½¼ ¾À¿ º½¼

0 0 0
ÙÄí º½¼

79.51 3
ÊÌË º½¼ ÅÄÆ º½¼ Æ Ê º½¼

0 0 0
Ùäî º½¼

73.97 5
ÇÉÈ º½¼ ÊÑÖ º½¼ ÊÌË º½¼ Æ Ê º½¼ ¾À¿ º½¼

0ï Ó º½¼
73.90 4

ÊÑÖ º½¼ ÊÌË º½¼ ÅÄÆ º½¼ Æ Ê º½¼
0 0å¹ð º½¼

73.43 5
ÂÄÃ º½¼ ÊÑÖ º½¼ ÊÌË º½¼ Æ Ê º½¼ ¾À¿ º½¼

0ÒÌñ º½¼
72.25 4

ÊÑÖ º½¼ ÊÌË º½¼ ÅÄÆ º½¼ Æ Ê º½¼
0 0Õ Ú º½¼

70.91 3
ÊÌË º½¼ Æ Ê º½¼ ¾À¿ º½¼

0 0 0Ðóò º½¼
66.85 4

ÊÑÖ º½¼ ÊÌË º½¼ ÅÄÆ º½¼ Æ Ê º½¼
0 0

ô¹õ º½¼
65.05 3

ÊÑÖ º½¼ Æ Ê º½¼ ¾À¿ º½¼
0 0 0

ö × º½¼
62.79 4

ÊÑÖ º½¼ ÊÌË º½¼ ÅÄÆ º½¼ Æ Ê º½¼
0 0Õ Æ º½¼

55.55 4
ÂÄÃ º½¼ ÇÉÈ º½¼ ÊÑÖ º½¼ ¾À¿ º½¼ 0 0÷ Ý º½¼

50.73 3
ÂÄÃ º½¼ ÊÑÖ º½¼ ¾À¿ º½¼

0 0 0øÉ¸»º½¼
28.00 3

ÊÑÖ º½¼ ÅÄÆ º½¼ Æ Ê º½¼
0 0 0ù�úCûNüLýÿþ����������

	�
����� �
(%)

�������
� µ»¶� �

� � � �
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4.1.5 � � � � � � � � ��� � � � � � � � ��� � � � � � � � ��� � � � � � � � �� 

    �38¼DMUCCCR @ A �� · ¸ -# $ �� f# $ ª N# $ S�

100%Rt« # $ ª N# $ S" ´ 100%RÞ ª > m ? �� 14¼f# $ -

DMUt24¼« # $ -DMUÉ W4.6� ± � �L DMU-L 9 :;]¡

ð @ é � L 6 7 ;]¡· :L DMU� ¼ A 6 7 ]¡-# $ S � �  

ù � S B ' ( â � t. 1 � � C Þ ª -¼ A 6 7 ;8 9 :;]¡-# $

S� d fÈ D Ç -¢ E = 

    �W4.6�̧ + � � ¡/! Ñ Ò Ó :k� � ¡/ÙÚ Û Ü k� � ü ý þ

¡/Õ� tÖ ;� × Ø k� � ü ý þ ¡/ÙÚ Û Ü k � � �ý ¡/ ! Ñ Ò Ó

:k� � �ý ¡/Õ� tÖ ;� × Ø k� � �ý ¡/ÙÚ Û Ü � 7¼# $ S

C95�F G } ~ J f# $ ª È D H ´ « # $ ª V W« # $ ª � �¤ ¥

Æ À I C! Ñ Ò Ó :kÕ� tÖ ;� × Ø kÙÚ Û Ü -5 � â t� � ¡k

� � ü ý þ ¡k � � � ý ¡-I = = 

 
� 4.6 CCR � � � � � � � � �  ! " # � $ % & � � 

� � � ��� � ! "$#�% &(' �)�*� ! +(� ,.-�/10�243 ���*� ! ��5(687
9;:=<

14 0.00001568 0.00216052 0.06204820> 9;:*<
24 0.00001320 0.00143315 0.03886581?1@

0.00001412 0.00170113 0.04740669
t A(B 0.00950444*** 0.05139762* 0.00650351***� �.�C�)�1DFE=G1��!�"$#.%H&(' ���1DFE=G.�.!1+;�H,.-�/10.2I3 ���1DFE*G1�.!.�)5(687
9;:=<

14 0.00003661 0.00403065 0.14197302> 9;:*<
24 0.00001704 0.00153864 0.04331696?1@

0.00002425 0.00245675 0.07966393
t A(B 0.08055175* 0.01709997** 0.00673057***� �.� � �1JKE8�.!�"L#.% &(' � �.JLE8�.!1+(� ,.-�/.0.243 �H�1JLE8��!.��5(687
9;:=<

14 0.00000015 0.00001412 0.00046373> 9;:*<
24 0.00000010 0.00001043 0.00027205?1@

0.00000012 0.00001179 0.00034267
t A(B 0.301401727 0.317988734 0.07135133*� �.� M �=JKE8� !

 
"$#�% &(' M �*JLE8�.!1+(� ,.-�/.0.243 M �=JLE8��!.��5(687

9;:=<
14 0.00000178 0.00022115 0.00616312> 9;:*<
24 0.00000107 0.00012414 0.00310292?1@

0.00000133 0.00015988 0.00423036
t A(B 0.04969126** 0.04305316** 0.01951581**NPO(Q1R SUTHVKW X Y[Z

                                                                                                                  *** \ P ] <0.01  ** \ P ] <0.05  * \ P ] < 0.1  
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4.1.6 � � � ��� � � ��� � � ��� � � �� 

CCR@ A CJ K � ��L ¿ M N f� ¼O �\� ó j �� � \� �

Ù² P Î � f-� Ù# $ S� ¤ ]Nª * ��R� É �W4.5 ¸ + 

3 4 � �C2Q � �kl R � �kS T � �tÏ % � �� ¦ § ¨ © U n

s °�3 4 � �V é µ 2Q � �kl R � �kS T � �tÏ % � �-#

$ S�W f� ¤ ]=ª * ��-< -Ć . X + ² f# $ -� Ùe + ²

« # $ -� Ù B � # $ ¤ ¥ -² # = 

[ \� Û M N ó j �� � \6 7 N9 :R;�² � f� Ù-# $ S

� ¤ ]N¼A ��R=� � � µ Y � s ��Î � � L 6 7 ;t9 :;]¡

² L Ù! " # $ -Z [ % M N L Ù-H \ ;< =C� � J K � ���N]

W4.7R �� > m É J � 

1.̂ é 6 7 ;! Ñ Ò Ó :;< � 

f# $ DMU�14¼]� 13¼ �� % � �� P y -f# $ ]� «

# $ # $ Z [ _ � � 100
14

1314 ×−
=7.14%=# $ SJ ` _ � i l -�

� % � �58.16% � � a 7 � �38.7% b � � l c � �35.09%= 

^ é ! Ñ Ò Ó :]¡�f25� � Ù-# $ Sd J ` Í #  �f16

� � Ù-# $ SJ ` _� C10%� â ns ! Ñ Ò Ó :-6 7 � ² L Ù

# $ Sf e f - Z [ = 

2.̂ é 6 7 ;Õ� tÖ ;� × Ø ;< � 

f# $ DMU�14¼]� 9¼ �8 ) � �k2} � �k9 : � �k

& ' � �kø ù � �� P y f # $ ] � « # $  � # $ Z [ _ � �

100
14

914 ×−
=35.71%=# $ SJ ` _� i l -� ø ù � �31.07% ��

2 } � �16.6% b � � 2Q � �14.38%= 
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^ é Õ� tÖ ;� × Ø ]¡�f24� � Ù-# $ Sd J ` -Í # 

 �f5� � Ù-# $ SJ ` _� C10%� â � ]Ý 5� � ÙÕ� tÖ ;

� × Ø -6 7 � + ² f# $  g ² # $ Sfõ h J ` 8 o ]-� Ù°

� � Õ� tÖ ;� × Ø -6 7 � ²  # $ S-I = o W fø l -i j = 

3.̂ é 6 7 ;ÙÚ Û Ü ;< � 

f# $ DMU�14¼]� 8¼ �5Ï � �k57 � �k8 ) � �k

9 : � �k& 6 � �k�ù � ��P y f# $ ]� « # $ � # $ Z [ _

� � 100
14

814 ×−
=42.86%=# $ SJ ` _� i l -� & 6 � �24.44% 

� � �ù � �24.07% b � � Ï ú � �23.05%= 

^ é ÙÚ Û Ü ]¡�f16� � Ù-# $ Sd J ` -Í #  �f7

� � Ù-# $ SJ ` _ � C10%� â � ] Ý 7� � ÙÙÚ Û Ü -6 7 �

+ ² f# $  g ² # $ Sfõ h J ` 8 o ]-� Ù°� � ÙÚ Û Ü -

6 7 � ²  # $ S-I = % o W fø l - i j = 

4.̂ é 9 :;� � ¡;< � 

f# $ DMU�14¼]� 8¼ �5Ï � �k8 ) � �k9 : � �k

& ' � �k� % � �kø ù � ��P y f# $ ]� « # $ � # $ Z [ _

� � 100
14

814 ×−
=42.86%=# $ SJ ` _ � i l -� � % � �90.31% 

� � l Ð � �79.29% b � � l c � �63.46%= 

^ é � � ¡]¡�f28� � Ù-# $ Sd J ` -Í # ( f22� �

Ù# $ SJ ` _ � C10%� â  �f5 � � Ù# $ SJ ` _ � U g 60%

� â È ± L Ù² � � ¡J K � i U ns L Ù� � k ´ � � ¡-� � = 

5.̂ é 9 :;� � ü ý þ ¡;< � 

f# $ DMU�14¼¤ ]� 11¼ � 8 ) � �k & 6 � �k & * �
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�� P y + ² f# $ ]� « # $ � # $ Z [ _ � � 100
14

1114 ×−
=21.43% 

=# $ SJ ` _ � i l -� 8 ) � �11.73% � � & 6 � �11.43%

b � � 5P � �8.32%= 

^ é � � ü ý þ ¡]¡�f13� � Ù-# $ Sd J ` -Í # l f

2 � � Ù-# $ SJ ` _ � C10%� â l O m � Ù-# $ SJ ` _ � C

10%� J È ± � � ü ý þ ¡² � Ù# $ S-I = � f n -= 

6.̂ é 9 :;� Ù� ý ¡;< � 

f# $ DMU�14¼¤ ]� 13¼ � 9 : � �� P y f# $ ]� «

# $ � # $ Z [ _ � � 100
14

1314 ×−
=7.14%=# $ SJ ` _ � i l -�

o p � �13.44% � � q 7 � �11.12% b � � 9 : � �10.35%= 

^ é � Ù� ý ¡]¡�f15� � Ù-# $ Sd J ` -Í # l f3

� � Ù-# $ SJ ` _� C10%� â  g � Ù-# $ SJ ` _� C10%

� J È ± � Ù� ý ¡² � Ù# $ S-I = � f n -= 

7.̂ é 9 :; � � � ý ¡;< � 

f# $ DMU�14¼¤ ]� 13¼ � 8 ) � �k & 6 � �k & * �

�� P y + ² f# $ ]� « # $ � # $ Z [ _ � � 100
14

1314 ×−
=7.14% 

=# $ SJ ` _ � i l -� S T � �27.28% � � 3 4 � �25.95%

b � � 2Q � �19.12%= 

^ é � � � ý ¡]¡�f7� � Ù-# $ Sd J ` -Í #  �é

S T � �k3 4 � �k2Q � �# $ SJ ` _� C10%� â  g ]̂ _

� r ³ � s ¤ ]È ± � � � ý ¡² � Ù# $ S-I = � f n -= 

É W4.7� M N L � 3 � � � H k \ ú ;< % � � � � É J � 
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� P t M * + ² # $ S� 1� 8 ) � �� � CV é 6 7 ;>Õ� t

Ö ;� × Ø ?k>ÙÚ Û Ü ?t9 :;>� � ¡?k>� � ü ý þ ¡?�

 Ô # S�A � J ` � 89.62%k80.30%k72.95%t88.27%Ý * È ± >Õ

� tÖ ;� × Ø ?k>ÙÚ Û Ü ?k>� � ¡?k>� � ü ý þ ¡?�  

i u H ú ;< � V é 6 7 ;>! Ñ Ò Ó :?t9 :;>� Ù� ý ¡?k

>� � �ý ¡?�² ´  # $ S� ]̂ _� Z [ o � È �  \ ú ;< = 
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� 4.7 CCR � � � � � � � 	 
 � �  � � � � � � 
 

^ _` a

1 0 0 1 0 0 0 6 8 .9 3 - 3 1 .0 7 1 0 0 0 3 8 .1 -6 1 .9 0 1 0 0 0 1 0 0 0 1 0 0 0b c ` a

1 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0a _` a

1 0 0 1 0 0 0 1 0 0 0 7 5 .9 3 -2 4 .0 7 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0d e` a

1 0 0 1 0 0 0 8 3 .4 0 - 1 6 .6 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0f g` a

1 0 0 4 1 .8 4 -5 8 .1 6 1 0 0 0 1 0 0 0 9 .6 9 -9 0 .3 1 1 0 0 0 1 0 0 0 1 0 0 0h i` a

1 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 7 4 .0 5 -2 5 .9 5j k` a

1 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 9 8 .5 1 -1 .4 9 1 0 0 0 1 0 0 0l c ` a

1 0 0 1 0 0 0 8 9 .6 2 - 1 0 .3 8 8 0 .3 0 -1 9 .7 0 7 2 .9 5 -2 7 .0 5 8 8 .2 7 -1 1 .7 3 1 0 0 0 1 0 0 0g j` a

1 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0j m ` a

1 0 0 1 0 0 0 1 0 0 0 7 5 .5 6 -2 4 .4 4 1 0 0 0 8 8 .5 7 -1 1 .4 3 1 0 0 0 1 0 0 0n o` a

1 0 0 1 0 0 0 9 3 .4 1 -6 .5 9 9 4 .0 6 -5 .9 4 9 4 .0 9 -5 .9 1 1 0 0 0 8 9 .6 5 -1 0 .3 5 1 0 0 0pq ` a

1 0 0 1 0 0 0 1 0 0 0 8 5 .5 0 -1 4 .5 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0p r` a

1 0 0 1 0 0 0 1 0 0 0 8 0 .5 4 -1 9 .4 6 9 7 .2 6 -2 .7 4 1 0 0 0 1 0 0 0 1 0 0 0j s` a

1 0 0 1 0 0 0 9 8 .0 4 -1 .9 6 1 0 0 0 9 3 .2 0 -6 .8 0 1 0 0 0 1 0 0 0 1 0 0 0r t` a

9 3 .1 2 9 0 .7 8 - 2 .3 4 9 3 .1 2 0 7 0 .0 7 -2 3 .0 5 5 5 .6 9 -3 7 .4 3 9 3 .1 2 0 9 3 .1 2 0 9 3 .0 1 - 0 .1 1u v ` a

9 1 .2 7 8 1 .1 8 -1 0 .0 9 9 0 .5 7 -0 .7 0 8 7 .4 9 -3 .7 8 1 1 .9 8 -7 9 .2 9 9 1 .2 7 0 9 1 .2 7 0 9 1 .2 7 0u w ` a

8 7 .8 1 8 3 .5 9 - 4 .2 2 8 5 .7 8 -2 .0 3 8 5 .4 5 -2 .3 6 6 3 .8 2 -2 3 .9 9 8 7 .8 1 0 8 7 .8 1 0 8 7 .8 1 0x q ` a

8 6 .4 2 6 0 .2 0 -2 6 .2 2 8 0 .9 7 -5 .4 5 8 6 .4 2 0 5 5 .3 2 -3 1 .1 0 8 6 .4 2 0 7 5 .3 0 -1 1 .1 2 8 6 .4 2 0d y` a

8 6 .2 1 8 2 .7 4 - 3 .4 7 7 1 .8 3 - 1 4 .3 8 8 6 .2 1 0 8 6 .2 1 0 8 4 .5 5 -1 .6 6 8 6 .2 1 0 6 7 .0 9 -1 9 .1 2z {` a

8 5 .1 4 7 1 .9 9 -1 3 .1 5 7 7 .8 4 -7 .3 0 8 5 .1 4 0 6 9 .3 4 -1 5 .8 0 8 5 .1 4 0 7 1 .7 0 -1 3 .4 4 8 5 .1 4 0| }` a

8 4 .1 9 6 9 .0 7 -1 5 .1 2 8 4 .1 9 0 7 1 .6 2 -1 2 .5 7 8 4 .1 9 0 8 4 .1 9 0 8 4 .1 9 0 5 6 .9 1 -2 7 .2 8u ~` a

8 3 .9 2 8 0 .8 4 - 3 .0 8 7 3 .7 2 - 1 0 .2 0 7 8 .8 6 -5 .0 6 4 5 .5 2 -3 8 .4 0 8 3 .9 2 0 8 3 .9 2 0 8 3 .9 2 0�� ` a

8 3 .1 8 6 2 .0 0 -2 1 .1 8 8 2 .7 7 -0 .4 1 8 0 .7 8 - 2 .4 2 2 .1 7 -6 1 .0 1 8 3 .1 8 0 8 3 .1 8 0 8 3 .1 8 0p� ` a

8 2 .7 5 6 9 .3 9 -1 3 .3 6 8 2 .7 5 0 7 3 .4 0 -9 .3 5 5 6 .3 2 -2 6 .4 3 7 4 .4 3 -8 .3 2 8 2 .7 5 0 8 2 .7 5 0� �` a

8 1 .6 5 7 5 .7 7 - 5 .8 8 8 0 .2 3 -1 .4 2 8 1 .3 2 -0 .3 3 5 4 .5 6 -2 7 .0 9 8 1 .6 5 0 8 1 .5 9 - 0 .0 6 8 1 .6 5 0� �` a

8 1 .1 1 5 6 .1 3 -2 4 .9 8 7 7 .1 3 -3 .9 8 8 1 .1 1 0 4 1 .0 3 -4 0 .0 8 8 1 .1 1 0 7 6 .2 8 - 4 .8 3 8 1 .1 1 0u �` a

7 9 .5 1 4 4 .4 2 -3 5 .0 9 7 9 .5 1 0 7 4 .3 9 -5 .1 2 1 6 .0 5 -6 3 .4 6 7 9 .4 8 -0 .0 3 7 9 .5 1 0 7 9 .5 1 0u �` a

7 3 .9 7 6 6 .2 8 - 7 .6 9 6 6 .0 3 -7 .9 4 7 3 .9 7 0 6 9 .4 1 -4 .5 6 7 3 .9 2 -0 .0 5 7 3 .6 6 - 0 .3 1 6 4 .1 2 - 9 .8 5�q ` a

7 3 .9 0 3 8 .3 7 -3 5 .5 3 7 2 .9 9 -0 .9 1 7 3 .9 0 0 3 2 .0 3 -4 1 .8 7 7 3 .4 0 -0 .5 0 7 3 .9 0 0 7 3 .5 4 - 0 .3 6� �` a

7 3 .4 3 6 6 .0 0 - 7 .4 3 7 0 .1 1 -3 .3 2 7 3 .2 8 -0 .1 5 5 2 .7 0 -2 0 .7 3 7 2 .9 0 -0 .5 3 7 1 .5 9 - 1 .8 4 7 3 .4 3 0p �` a

7 2 .2 5 5 4 .9 1 -1 7 .3 4 7 1 .8 9 -0 .3 6 7 2 .2 5 0 5 1 .2 2 -2 1 .0 3 6 9 .5 7 -2 .6 8 7 1 .0 1 - 1 .2 4 7 2 .2 5 0r v ` a

7 0 .9 1 5 5 .7 5 -1 5 .1 6 7 0 .9 1 0 7 0 .9 1 0 6 6 .1 5 -4 .7 6 6 3 .3 6 -7 .5 5 6 3 .8 5 - 7 .0 6 7 0 .9 1 0o �` a

6 6 .8 5 4 0 .8 9 -2 5 .9 6 6 5 .7 9 -1 .0 6 6 6 .8 5 0 2 8 .7 8 -3 8 .0 7 6 6 .2 8 -0 .5 7 6 6 .5 3 - 0 .3 2 6 6 .8 5 0� �` a

6 5 .0 5 5 0 .5 8 -1 4 .4 7 6 1 .2 0 -3 .8 5 6 5 .0 5 0 2 9 .8 9 -3 5 .1 6 6 5 .0 5 0 6 2 .6 4 - 2 .4 1 6 5 .0 5 0� t` a

6 2 .7 9 2 8 .7 4 -3 4 .0 5 6 1 .8 2 -0 .9 7 6 2 .7 9 0 2 8 .1 7 -3 4 .6 2 6 2 .7 7 -0 .0 2 6 2 .2 0 - 0 .5 9 6 2 .7 9 0r g` a

5 5 .5 5 4 9 .8 9 - 5 .6 6 4 7 .6 6 -7 .8 9 5 5 .5 5 0 5 1 .3 4 -4 .2 1 5 5 .5 5 0 5 4 .3 3 - 1 .2 2 5 1 .3 9 - 4 .1 6� x ` a

5 0 .7 3 4 5 .7 5 - 4 .9 8 4 4 .7 7 -5 .9 6 5 0 .7 3 0 2 0 .3 4 -3 0 .3 9 5 0 .7 3 0 4 9 .0 8 - 1 .6 5 5 0 .7 3 0� _` a

2 8 .0 0 9 .6 4 -1 8 .3 6 2 7 .7 3 -0 .2 7 2 8 .0 0 0 8 .3 2 -1 9 .6 8 2 8 .0 0 0 2 6 .1 5 - 1 .8 5 2 8 .0 0 0�� �� � �� �� ��

�� � ��   ¡¢ £
¤¥ ¦ §¨ © � ª« ¡ ¢ £
�� � ��   ¡¢ £
¤¥ ¬® � ª «¡ ¢ £

�� � ��   ¡ ¢ £�� � ��   ¡ ¢ £
¤¥ ¯°± ® �ª « ¡¢ £

�� � ��   ¡¢ £
¤¥ ¬ ¦ °± ® � ª «¡¢ £

¬ ¦² ³ ª «

(% )

´ µ ¶ · ¸ ¶

¤¥ ¹ º»¼ ¸ � ª «¡¢ £

�� � ��   ¡ ¢ £
¤¥ ½ ¬¾¿ ¶À Á Â� ª « ¡ ¢ £

�� � ��   ¡¢ £
¤¥ ¬Ã ± Ä ®� ª « ¡¢ £
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4.2 BCC �������� 

�����BCC� � �	 
 � � � � � � �� � ��� � � � � �

� � � �  !" # $ % �&'� � �( ) * � + , -./� 0 1 2 3 4 /

� 0 1 2 5 �6 7 8� � 9 :;� <3 =>��  ? @A :;� <3 =B

C�� � � � D�EF  G H IJK L M DN OH P QN R S TDJ�U

V W X� � YZ [ \ X� � Y] ^ _ � � Y� �� X� � Ỳ a b c � � Y

d� �e fg � �e !t h A i/� � �!� � �C� � �j k l m �E

� @n o p q r s t u � Z v w x�:y z { | }~ � � >!` a B 

� � � � D��j k �DMU� �_ �1}��� � � d� ��� .1

}��� � � g � ��� .� � g � ��DMU�� E:� + Z [ \ X�

� � � � � � �] ^ _ �� .U V W X� �� � � @�\ X� .� �� X

�� � , L �� � , L � �� � �  \ X��{ | }� � �{ | � � ��

� � � � �:" # t � � � B 

 

4.2.1 ����������������� �� �� �� �  

�BCC �  � � � � � � DQ� � �� �� X�� �4.8Q� !U V

W X���� �  D��¡W X� � }��� ¢ \ X�£ # � �_ �¤ �

x¥�� � .¡¦ \ X!�§ ¨ �¤ � B 

:© ª S D��§ �<��� �  D�«Ji¬  )  ® �U V W X

�100%��� ¢ \ X�¡u � _ �¤ � £ #  � �s ¯ ° ±  f²³ ´

µ�U V W X�0��� ¶·  � ¡u � _ ¸ g � � �6 ¹ �'·  �º

�� �� � � Z B 
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� 4.8 BCC � � � � � 

 

 

Å Æ Ç
È É

Ê�ËÍÌÏÎ
ÐÒÑÒÓ�ÔÖÕØ×ÚÙÜÛ Ë ÝßÞ ËàÝÒáãâ

ä Þ
Ë Õå âCÞ

æ Ý
å âCÞ

çéèëêéì
100 63 37 0 90.6 0 9.4 0íÚî êéì
100 0 4 96 100 0 0 0íðï êéì
100 23.3 0 76.7 0 69.7 30.3 0ñ�ò êéì
100 30.1 24.8 45.2 33.6 6.6 0 59.8ìÍèëêéì
100 0 0 100 0 47.7 52.3 0óõô êéì
100 0 100 0 16 0 84 0öø÷ êéì
100 0 100 0 2.9 0 97.1 0ùûú êéì
100 39.4 38.3 22.3 0 100 0 0ü î êéì
100 61.7 0 38.3 98.5 1.5 0 0ý�èëêéì
100 0 100 0 90.1 9.9 0 0þðÿ êéì
100 32.9 67.1 0 0 0 10.7 89.3� í êéì
100 0 18.2 81.8 64.7 35.3 0 0î ù êéì
100 0 0 100 0 26 74 0��� êéì
100 0 100 0 0 0 100 0� ÷ êéì
100 0 48.1 51.9 40.1 54.9 4.9 0ù�� êéì
100 82.4 2.3 15.3 86.8 0 0 13.2��� êéì
100 0 35.8 64.2 100 0 0 0ù
	 êéì
100 0 16.6 83.4 0 81.6 18.4 0�� êéì

99.80 41.5 0 58.5 0 0 0 100ñ ï êéì
99.63 77.5 22.5 0 100 0 0 0ó�� êéì
96.86 9.7 76.8 13.5 0 4.1 0 95.9ñ�� êéì
94.27 75.4 24.6 0 100 0 0 0í�� êéì
93.76 56.5 0 43.5 100 0 0 0��� êéì
93.41 14.8 21.9 63.3 97.3 0 2.7 0� � êéì
87.93 75.4 24.6 0 75.4 0 24.6 0��� êéì
86.32 75.7 24.3 0 69.9 0 30.1 0��� êéì
86.29 100 0 0 100 0 0 0ñ� êéì
85.89 87.4 12.6 0 100 0 0 0��� êéì
84.22 100 0 0 83.7 16.3 0 0ñ�� êéì
83.74 100 0 0 100 0 0 0 �! êéì
83.51 70.9 7.2 21.9 91.8 0 8.2 0" � êéì
80.24 71.9 8.7 19.4 87.4 0 0 12.6�
# êéì
79.60 79.8 9.7 10.5 83 8.5 8.5 0�%$ êéì
73.74 79.2 20.8 0 86.9 2.4 10.7 0& � êéì
68.57 4.4 95.6 0 88 0 12 0' � êéì
67.60 88 12 0 86.1 0.8 0 13.1��( êéì
67.09 89.7 10.3 0 93.8 1.9 4.3 0)�* êéì
65.41 94.2 5.8 0 92.9 1.5 5.6 0+-,/.1032547698;:7<3=

> É
Ë Õ@?%A

B C
(%)

D E
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4.2.2 � � 	 �� �� � 	 �� �� � 	 �� �� � 	 �� �  

Z [ \ X� � �» 8@�DMU" ¼ * � � �>�� �� ¢ DMU½ .

� �¾ ¿ À �¡Z [ \ X�0�Á ��� � g � �}�7 �� ¡� � D�

Â d@�Z [ \ X? �0��� ¡\  Ã d] ^ Ä Å �� � ��Æ o � �

i�  X9 Ç dÈÂ ] ^ �Ä Å B 

'É :BCC� �  � Ê Z [ \ X� � ��Z [ \ XEÊ  g � ��J

²�5 Â Ë Ì � � \  X9 �4 �3 =Ë Ì �  \  X9 �¶Í Î Ï # �

d� �DMUB:Ð Ñ S D�<���4.9D�x¡½ .� �¾ ¿ À �Q:

� �_ ;.100%�&¡Z [ \ XÒ ;.0ÓÔ :Õ Ö S D�<�¡� �_

�99.80%�&¡Z [ \ X�� �  ×s ¯ ° ±  �«Ji¬  )  ® �²

³ ´ µØ�Ù c _ �(0�-280609�0)���   ×J* X�J* Ú Û Ü X�

J²Ý Û X�Þ * Ý Û XØÙ c _ �(512.57�972.40�5.21�0.44)�C'

F  ��� �  D�«Ji¬  )  ® f�   D�J* XYJ* Ú Û Ü

XYJ²Ý Û XYÞ * Ý Û X? �0��� ¶Ì \ X�ß à á â Y] ^ �

 � �¶Í Î EÝ ã ä å * � � �B 
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� 4.9 BCC � � � � � 
 

FHGJI
K L

M
NPORQ
S�T�U3V9W3XZY\[ N ]_^

N`]�a�b
c ^

N W db ^
e ] db ^

f�gZh3i
100 0 0 0 0 0 0 0j%k h3i
100 0 0 0 0 0 0 0j3l h3i
100 0 0 0 0 0 0 0mn h3i
100 0 0 0 0 0 0 0iogZh3i
100 0 0 0 0 0 0 0p
qsr3t
100 0 0 0 0 0 0 0u�v r3t
100 0 0 0 0 0 0 0w@x r3t
100 0 0 0 0 0 0 0yz r3t
100 0 0 0 0 0 0 0{| r3t
100 0 0 0 0 0 0 0}3~ r3t
100 0 0 0 0 0 0 0�\� r3t
100 0 0 0 0 0 0 0z w r3t
100 0 0 0 0 0 0 0��� r3t
100 0 0 0 0 0 0 0� v r3t
100 0 0 0 0 0 0 0w\� r3t
100 0 0 0 0 0 0 0��� r3t
100 0 0 0 0 0 0 0w�� r3t
100 0 0 0 0 0 0 0�
� r3t

99.80 0 -280609 0 512.57 972.40 5.21 0.44m l r3t
99.63 0 0 -6807.18 8.83 2329.07 23.85 348.35p���r3t
96.86 0 0 0 109.15 21.84 2.12 5.25m�� r3t
94.27 0 0 -4732.71 142.05 702.86 3.46 156.45�%� r3t
93.76 0 -663208 0 124.90 5342.43 6.00 16.73��� r3t
93.41 0 0 0 93.96 1203.21 0.85 66.32� � r3t
87.93 0 0 -13727.66 184.69 1590.81 2.75 135.74�%� r3t 86.32 0 0 -14789.79 161.44 533.42 3.17 77.86�@�3r3t
86.29 0 -16938 -11756.03 325.72 2166.17 24.23 349.62m
� r3t
85.89 0 0 -1617.37 327.26 917.46 10.04 174.39��� r3t
84.22 0 -22742 -3272.62 371.98 1253.60 15.46 231.68m%� r3t
83.74 0 -1184530 -13207.79 344.55 1396.24 22.94 305.95��� r3t
83.51 0 0 0 211.51 818.07 1.97 147.57� � r3t
80.24 0 0 0 172.12 349.84 3.50 13.54��� r3t
79.60 0 0 0 168.87 620.13 1.79 41.91��Zr3t
73.74 0 0 -2103.32 474.01 677.36 2.49 72.64� � r3t
68.57 0 0 -11519.11 226.91 176.50 0.46 45.78� � r3t
67.60 0 0 -3356.80 281.35 310.58 3.39 25.40�@  r3t
67.09 0 0 -290.88 440.91 632.68 1.96 56.11¡�¢ r3t
65.41 0 0 -3399.26 540.49 621.41 3.17 117.92

£ ¤�¥ ¦

§©¨«ª¬@®°¯²±´³¶µ;·@¸

¹�º@»%¼
½ ¾
(%)

¿ À Á Â
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4.2.3 
 � � � �
 � � � �
 � � � �
 � � � �  

æÀ ç è é �� + �4.10i�4.11 o p � � ê 

:ëì S D�<��� �  í ´ �²³ ´ µ�î ï � � _ �37011�

¡Z [ \ X_ �-6807.18��� ¢  � � �5 Â 6807.18�±  �:" ¼

30203.82(37011-6807.18) �� � _ �¡] ^ ð � � � (30203.82-37011) / 

37011*100=18.392%B 

��   í ´ �J* X�î ï _ �2402�¡Z [ \ X_ �8.83���

J* X�3 =8.83�:" ¼ 2410.83(=2402+8.83)� � _ �¡] ^ ð � � �

(2410.83-2402)/ 2402*100= 0.368%ÓJ* Ú Û Ü Xî ï _ �558�¡Z [ \

X_ �2329.07��� J* Ú Û Ü X�3 =2329.07�:" ¼ 2887.07(=558+ 

2329.07)� � _ �¡] ^ ð � � �(2887.07 -558)/ 558*100= 417.396%ÓJ

²Ý Û X�î ï _ �4�¡Z [ \ X_ �23.85��� J²Ý Û X�3 =

23.85�:" ¼  27.85(=4+23.85)� � _ �¡] ^ ð � � � (27.85-4)/4*100= 

596.25 %ÓÞ * Ý Û X�î ï _ �24�¡Z [ \ X_ �348.35��� Þ *

Ý Û X�3 =348.35�:" ¼ 372.35(=24+348.35)� � _ �¡] ^ ð � � �

(372.35-24)/ 24*100=1451.458%B 

:ëì S D ñ ��� �  í ´ �5 Â ²³ ´ µ�� � �4 3 =�  

 �J* XYJ* Ú Û Ü XYJ²Ý Û XiÞ * Ý Û X�¶Í Î Ï ò ó ô

d� ��] ^ ¡s t u � B 

:õ j J²â ö ] ^ _ �Ñ ÷ � < F ��� �  í ´ �ø ù ] ^ �

�²³ ´ µ�� � �¡_ �5 Â 6.38%�¡ú�«Ji¬  )  ® 2.529

ûÓ��   í ´ �ø ù 3 =��J* Ú Û Ü X208.958%�¡ú�Þ * Ý

Û X186.642%�ü  �J²Ý Û X83.021%�ø ý�J* X13.034%B
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� 4.10 BCC 	 
 � �� �  �  

ÃÅÄÇÆ\ÈÊÉËÆÍÌÏÎÑÐÒÃÓÄÔÆ\È3ÉÓÆÍÌ�Î
ÐÒÃÔÄ�Æ`È�É�ÆÕÌÔÎÑÐ
Ö´×9ØÚÙ

100 18421928 18421928 0 267024.00 267024.00 0 15164.00 15164.00 0ÛÝÜ ØÚÙ
100 31346339 31346339 0 163222.00 163222.00 0 14033.91 14033.91 0Û´Þ ØÚÙ
100 21860188 21860188 0 382072.00 382072.00 0 17883.00 17883.00 0ßÝà ØÚÙ
100 41748867 41748867 0 267825.00 267825.00 0 17426.00 17426.00 0Ù×9ØÚÙ
100 135040065 135040065 0 2198857.00 2198857.00 0 19401.00 19401.00 0á«â ØÚÙ
100 150545954 150545954 0 608822.00 608822.00 0 34627.00 34627.00 0ãoä ØÚÙ
100 36207759 36207759 0 622097.00 622097.00 0 23880.00 23880.00 0åÕæ ØÚÙ
100 181791672 181791672 0 2429371.00 2429371.00 0 28765.16 28765.16 0ç Ü ØÚÙ
100 40941278 40941278 0 1062872.00 1062872.00 0 25000.00 25000.00 0èÝ×9ØÚÙ
100 128693711 128693711 0 327599.00 327599.00 0 55266.25 55266.25 0é´ê ØÚÙ
100 86446546 86446546 0 688347.00 688347.00 0 34104.00 34104.00 0ë Û ØÚÙ
100 168229469 168229469 0 1637321.00 1637321.00 0 25786.06 25786.06 0Ü å ØÚÙ
100 128688201 128688201 0 1543262.00 1543262.00 0 27952.00 27952.00 0ìÒí ØÚÙ
100 142058781 142058781 0 1160411.00 1160411.00 0 33391.00 33391.00 0î ä ØÚÙ
100 120460780 120460780 0 920527.00 920527.00 0 26578.00 26578.00 0åðï ØÚÙ
100 86874793 86874793 0 319220.00 319220.00 0 30029.31 30029.31 0ëÕñ ØÚÙ
100 197972356 197972356 0 1586849.00 1586849.00 0 29352.70 29352.70 0åÒò ØÚÙ
100 72755948 72755948 0 718716.00 718716.00 0 55000.00 55000.00 0ó«ô ØÚÙ

99.80 80452831 80452831 0 1149178.00 868569.01 -24.418 21270.00 21270.00 0ß Þ ØÚÙ
99.63 138240204 138240204 0 1236097.00 1236097.00 0 37011.00 30203.82 -18.392á/õ ØÚÙ
96.86 66658122 66658122 0 386175.00 386175.00 0 24568.00 24568.00 0ßPö ØÚÙ
94.27 144295803 144295803 0 1449676.00 1449676.00 0 33680.00 28947.29 -14.052Û/÷ ØÚÙ
93.76 132393597 132393597 0 2725454.00 2062245.59 -24.334 20680.00 20680.00 0øúù ØÚÙ
93.41 87010500 87010500 0 795553.00 795553.00 0 22090.39 22090.39 0û ñ ØÚÙ
87.93 90007292 90007292 0 803234.00 803234.00 0 41719.04 27991.38 -32.905üÝý ØÚÙ
86.32 74433258 74433258 0 654872.00 654872.00 0 42065.00 27275.21 -35.159þÕÿ ØÚÙ
86.29 126517295 126517295 0 1548315.00 1531376.89 -1.094 39635.00 27878.97 -29.661ß�� ØÚÙ
85.89 142265513 142265513 0 717627.00 717627.00 0 34924.39 33307.02 -4.631ë�� ØÚÙ
84.22 141212822 141212822 0 1781308.00 1758566.41 -1.277 33036.00 29763.38 -9.906ß�� ØÚÙ
83.74 111543229 111543229 0 2633928.00 1449398.05 -44.972 40583.00 27375.21 -32.545��� ØÚÙ
83.51 70857366 70857366 0 629025.00 629025.00 0 26311.00 26311.00 0	úñ ØÚÙ
80.24 46859805 46859805 0 732580.00 732580.00 0 23559.00 23559.00 0ë�
 ØÚÙ
79.60 49638908 49638908 0 620226.00 620226.00 0 24325.00 24325.00 0þ�� ØÚÙ
73.74 96730437 96730437 0 613379.00 613379.00 0 33173.00 31069.68 -6.340 û ØÚÙ
68.57 51683708 51683708 0 211824.00 211824.00 0 32442.00 20922.89 -35.507� ÷ ØÚÙ
67.60 47117141 47117141 0 701564.00 701564.00 0 28515.00 25158.20 -11.772í�� ØÚÙ
67.09 68053483 68053483 0 874036.00 874036.00 0 29046.00 28755.12 -1.001��� ØÚÙ
65.41 83147458 83147458 0 572810.00 572810.00 0 32219.00 28819.74 -10.550Ì Î Ð ×��

0 -2.529 -6.380�����������! #"%$�&('

)�*�+-,�. /
(%)

0 1 Æ
2 3
4 5 6 7 8:9 )<;>=@?BADCFEG* H I J
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� 4.11 BCC 	 
 � ��� � �  

K(L:MONQPRM�S�T�U�K�LRMVN�PRM�S�TWU�K�L:MONXP-M�S�TWU�K(L:MVNYP�M�SZTWU
[�\�]R^

100 100 100 0 3 3 0 1.00 1.00 0 1 1 0_�` ]R^
100 285 285 0 70 70 0 2.00 2.00 0 42 42 0_�a ]R^
100 240 240 0 1979 1979 0 5.00 5.00 0 16 16 0b�c ]R^
100 500 500 0 558 558 0 3.00 3.00 0 88 88 0^d\�]R^
100 1954 1954 0 5830 5830 0 17.00 17.00 0 108 108 0eGf ]R^
100 2368 2368 0 798 798 0 24.00 24.00 0 314 314 0gih ]R^ 100 436 436 0 458 458 0 28.00 28.00 0 160 160 0jRk ]R^
100 2473 2473 0 15344 15344 0 2.00 2.00 0 37 37 0l ` ]R^ 100 906 906 0 180 180 0 0 0 0 16 16 0m�\�]R^
100 1815 1815 0 1755 1755 0 0 0 0 47 47 0n�o ]R^
100 1156 1156 0 396 396 0 12.00 12.00 0 333 333 0p _ ]R^
100 2536 2536 0 7925 7925 0 15.00 15.00 0 148 148 0` j ]R^
100 2413 2413 0 4094 4094 0 31.00 31.00 0 395 395 0qsr ]R^
100 2253 2253 0 2161 2161 0 35.00 35.00 0 182 182 0t h ]R^ 100 1802 1802 0 6300 6300 0 3.00 3.00 0 11 11 0jvu ]R^
100 1691 1691 0 1529 1529 0 0 0 0 141 141 0p-w ]R^
100 2790 2790 0 580 580 0 6.00 6.00 0 517 517 0jsx ]R^
100 1158 1158 0 12907 12907 0 15.00 15.00 0 240 240 0yGz ]R^

99.80 847 1359.57 60.516 1132 2104.40 85.901 12.00 17.21 43.417 222 222.44 0.198b a ]R^
99.63 2402 2410.83 0.368 558 2887.07 417.396 4.00 27.85 596.250 24 372.35 1451.458e-{ ]R^
96.86 823 932.15 13.262 674 695.84 3.240 5.00 7.12 42.400 162 167.25 3.241b�| ]R^
94.27 2338 2480.05 6.076 2361 3063.86 29.770 22.00 25.46 15.727 253 409.45 61.838_�} ]R^
93.76 1876 2000.90 6.658 120 5462.43 4452.025 13.00 19.00 46.154 136 152.73 12.301~�� ]R^
93.41 1331 1424.96 7.059 1233 2436.21 97.584 12.00 12.85 7.083 116 182.32 57.172� w ]R^
87.93 1345 1529.69 13.732 83 1673.81 1916.639 20.00 22.75 13.750 109 244.74 124.532

��� ]R^
86.32 1019 1180.44 15.843 480 1013.42 111.129 20.00 23.17 15.850 130 207.86 59.892�R� ]R^
86.29 2050 2375.72 15.889 1831 3997.17 118.305 6.00 30.23 403.833 36 385.62 971.167bG� ]R^
85.89 1992 2319.26 16.429 407 1324.46 225.420 13.00 23.04 77.231 137 311.39 127.292pd� ]R^
84.22 1986 2357.98 18.730 6693 7946.60 18.730 6.00 21.46 257.667 48 279.68 482.667b�� ]R^
83.74 1774 2118.55 19.422 1933 3329.24 72.232 2.00 24.94 1147.000 15 320.95 2039.667��� ]R^
83.51 1071 1282.51 19.749 900 1718.07 90.897 10.00 11.97 19.700 15 162.57 983.800� w ]R^
80.24 699 871.12 24.624 880 1229.84 39.755 2.00 5.50 175.000 55 68.54 24.618p:� ]R^
79.60 659 827.87 25.625 2420 3040.13 25.625 7.00 8.79 25.571 61 102.91 68.705��� ]R^
73.74 1331 1805.01 35.613 1902 2579.36 35.613 7.00 9.49 35.571 136 208.64 53.412� � ]R^
68.57 495 721.91 45.840 351 527.50 50.285 1.00 1.46 46.000 19 64.78 240.947� } ]R^
67.60 587 868.35 47.930 648 958.58 47.929 4.00 7.39 84.750 53 78.40 47.925rR� ]R^
67.09 899 1339.91 49.044 1290 1922.68 49.045 4.00 5.96 49.000 66 122.11 85.015�-� ]R^
65.41 1022 1562.49 52.886 1175 1796.41 52.886 6.00 9.17 52.833 60 177.92 196.533S�T�U \!�

13.034 208.958 83.021 186.642�������(�������¡ !¢R£

¤ ¥ ¦ § ¨i© ª ¦ § ¨¤:¥-«�¬�¯®
(%)

° ± M
² ³
¤ ª ¨�¤´ª¶µ·§´¸¹¨
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4.2.4  � � � � �  � � � � � � � �  � � � � � � � �  � � � � � � � �  � � �  

DEA�þ �� � � ��� � �� � @DMU�� � � � �� � � ` a

�ú� � È�� � �� � � � �úX� � È�¡� �� ¨ � A Ó� � ��

�� @DMU�� �� 	 �� ` a ¡¦ DMU�úX� � È�� � �� ù �

� � �� 
 � È�¡� �� � ? � � � ù � = � ] ^ B 

    � �4.12D� � S D� ` a úX" 17ú�6 7 � � �¡¦ 17Q� �

g � �J²�̀ a b c È" 17ú!È�¡ú�� � S D13úY© ª S D10

úÓC'E � � � � � �_ Ò �100%�Á � � � ` a úX�È � �EF

 � �_ �� A L �Q:� � �_ �� A L &� � � S D�� � S D�

© ª S D�� � S D� R  S D�� � S D��  S D�� ì S D��

� S D��� S D= � � S D= �  S D= ! Ñ S D=DÑ S D�" ª S D

= # $ S D=ë % S D= Ð Ñ S DB 

    �� � g � �DMU�̀ a b c í ´ �� �g � �DMUQ&  �̀ a

b c �7 �¢ g � �DMU�� � �� 
 �� � �g � �DMUE:' (¡
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� 4.12 BCC � � � � �� � � � �� � � � � � � � � 
 

º »
¼¯½¿¾VÀ

100 0
¼V½¿¾¯À

0 0 0 0 0 0
ÁÃÂ ¾VÀ

100 0
ÁWÂ ¾¯À

0 0 0 0 0 5
Á¯Ä ¾VÀ

100 0
ÁVÄ ¾¯À

0 0 0 0 0 4
ÅÃÆÇ¾VÀ

100 0
ÅWÆÇ¾¯À

0 0 0 0 0 0
À�½¿¾VÀ

100 0
À�½¿¾¯À

0 0 0 0 0 1
ÈÃÉ ¾VÀ

100 0
ÈWÉ ¾¯À

0 0 0 0 0 9
ÊÌË ¾VÀ 100 0 ÊÍË ¾¯À 0 0 0 0 0 10
ÎVÏ ¾VÀ

100 0
ÎOÏ ¾¯À

0 0 0 0 0 1
Ð Â ¾VÀ

100 0
Ð Â ¾¯À

0 0 0 0 0 8
ÑÒ½¿¾VÀ

100 0
ÑÃ½¿¾¯À

0 0 0 0 0 1
Ó¯Ô ¾VÀ

100 0
ÓVÔ ¾¯À

0 0 0 0 0 1
Õ Á ¾VÀ

100 0
Õ Á ¾¯À

0 0 0 0 0 1
Â Î ¾VÀ

100 0
Â Î ¾¯À

0 0 0 0 0 17
Ö�× ¾VÀ

100 0
ÖØ× ¾¯À

0 0 0 0 0 0
Ù Ë ¾VÀ 100 0

Ù Ë ¾¯À 0 0 0 0 0 0
Î�Ú ¾VÀ

100 0
ÎØÚ ¾¯À

0 0 0 0 0 13
ÕOÛ ¾VÀ

100 0
ÕZÛ ¾¯À

0 0 0 0 0 2
ÎÝÜ ¾VÀ

100 0
Î�Ü ¾¯À

0 0 0 0 0 7
ÞÃß ¾VÀ

99.80 3
Â Î ¾¯À ÁÃÂ ¾¯À ÊÌË ¾VÀ 0 0 0 0

Å Ä ¾VÀ
99.63 3

ÕZÛ ¾¯À ÈÃÉ ¾¯À Â Î ¾VÀ
0 0 0 0

ÈZà ¾VÀ
96.86 5

ÈWÉ ¾¯À Ó¯Ô ¾¯À Î�Ú ¾VÀ ÎÝÜ ¾¯À ÁÃÂ ¾¯À
0 0

ÅâáW¾VÀ
94.27 3

ÕZÛ ¾¯À ÈÃÉ ¾¯À Â Î ¾VÀ
0 0 0 0

ÁÒã ¾VÀ
93.76 3

À�½¿¾¯À Â Î ¾¯À ÁÃÂ ¾VÀ
0 0 0 0

äæå¯¾VÀ
93.41 5

Õ Á ¾¯À ÈÃÉ ¾¯À Î�Ú ¾VÀ Â Î ¾¯À ÁÃÂ ¾¯À
0 0

ç Û ¾VÀ 87.93 4
ÈWÉ ¾¯À Î�Ú ¾¯À Â Î ¾VÀ ÊÌË ¾¯À 0 0 0

èÒé ¾VÀ 86.32 4
ÈWÉ ¾¯À Î�Ú ¾¯À Â Î ¾VÀ ÊÌË ¾¯À 0 0 0

êVë ¾VÀ
86.29 2

Ð Â ¾¯À Â Î ¾¯À
0 0 0 0 0

ÅÃìÇ¾VÀ
85.89 3

ÈWÉ ¾¯À Î�Ú ¾¯À Â Î ¾VÀ
0 0 0 0

Õ�í ¾VÀ
84.22 3

ÎOÏ ¾¯À ÎÝÜ ¾¯À Â Î ¾VÀ
0 0 0 0

ÅÒîï¾VÀ
83.74 2

Ð Â ¾¯À Â Î ¾¯À
0 0 0 0 0

ðòñ ¾VÀ
83.51 5

ÎØÚ ¾¯À Ð Â ¾¯À Â Î ¾VÀ Á¯Ä ¾¯À ÊÌË ¾¯À 0 0
ó Û ¾VÀ

80.24 5
ÎØÚ ¾¯À Ð Â ¾¯À Â Î ¾VÀ Á¯Ä ¾¯À ÊÌË ¾¯À 0 0

ÕWô ¾VÀ
79.60 6

ÎØÚ ¾¯À ÎÝÜ ¾¯À Ð Â ¾VÀ Â Î ¾¯À Á¯Ä ¾¯À ÊÍË ¾¯À 0
êÒõ ¾VÀ

73.74 5
ÈWÉ ¾¯À Î�Ú ¾¯À ÎÝÜ ¾VÀ Â Î ¾¯À ÊÌË ¾¯À 0 0

ö ç ¾VÀ 68.57 4
ÈWÉ ¾¯À Î�Ú ¾¯À�ÑÒ½¿¾VÀ ÁÃÂ ¾¯À

0 0 0
÷ ã ¾VÀ

67.60 5
ÎØÚ ¾¯À ÎÝÜ ¾¯À Ð Â ¾VÀ Á¯Ä ¾¯À ÊÌË ¾¯À 0 0

×Oø ¾VÀ
67.09 5

ÎØÚ ¾¯À ÎÝÜ ¾¯À Ð Â ¾VÀ Â Î ¾¯À ÊÌË ¾¯À 0 0
ùÒúÍ¾VÀ

65.41 5
ÎØÚ ¾¯À ÎÝÜ ¾¯À Ð Â ¾VÀ Â Î ¾¯À ÊÌË ¾¯À 0 0ûQüGýXþòÿ����������
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4.2.5 � � � � � � � � � �� � � � � � � � � �� � � � � � � � � �� � � � � � � � � �  

    æ38�DMU�BCC � � DQ� � �� ��� �d� �e ×� �_ �

100%Øig � �e ×� �_ 	 .100%Ø· e �l m * � �18�d� ��

DMUi20�g � ��DMU�ü æ+ DMU�+ �   \ X�� , - :+ �

�  \ X��  + DMU!� . � � \ X�� �_ �ü :¡Ñ ÷ _ ~ / 0

À !t h A �:�1 · e �� . � �  f�   \ X�� �_ �� 2 dô

3 4 �Z v B 

    C�4.13D� � �J* Ú Û Ü X/«Ji¬  )  ® YJ* Ú Û Ü X/

²³ ´ µ;2�� �_ ��95û5 6 � �� �d� �e ô 3 7 .g � �e �

¹ �g � �e DMU�æ] ^ ¤ � 8 �«Ji¬  )  ® Y²³ ´ µº �

À iy ) J* Ú Û Ü XÀ B 

 

� 4.13 BCC � � � � � � � �  ! " # $ � � % & � � 

 

� � � � �!� " #%$'&)(�* �+�,� " -��).0/+102'354 � �,� " �+6�798
:<;>=

18 0.00001428 0.00193683 0.05209393? :<;>=
20 0.00001397 0.00148900 0.04318818@BA

0.00001412 0.00170113 0.04740669
tC�D 0.74610222 0.22179064 0.30033298�)�'� � �'E�FHGB� " #%$0&I(�* �+�0E�FHG0� " -<�I.0/+1B2 354 � �0E�FHGB� " �+6�7>8
:<;>=

18 0.00003438 0.00356291 0.11863849? :<;>=
20 0.00001513 0.00146121 0.04458682@BA

0.00002425 0.00245675 0.07966393
tC�D 0.07500726* 0.03929071** 0.03928487**�)�'� �!�0JKF9� " #%$0&)(L* �!�'J�F9� " -<�).0/M1B2'354 �)�0J�F9� " �+6L798
:<;>=

18 0.00000014 0.00001322 0.00039736? :<;>=
20 0.00000010 0.00001050 0.00029345@BA

0.00000012 0.00001179 0.00034267
tC�D 0.37774674 0.44757446 0.31926131�)�'� N'�HJ�F9� " #%$0&I(�* N0�,J�F9� " -<�).0/M1B2'354 N'�HJ�F9� " �+6L798
:<;>=

18 0.00000162 0.00020709 0.00529372? :<;>=
20 0.00000107 0.00011739 0.00327334@BA

0.00000133 0.00015988 0.00423036
tC�D 0.11995821 0.05342466* 0.11802349O9P�Q0RTSVU)WX!YIZ�[

                                                                                             ***\ P] <0.01  **\ P] <0.05  *\ P] < 0.1
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4.2.6 � � � � �� � � � �� � � � �� � � � �  

BCC� � �9 : L � � ; � < = dI�> � �@�5 Â 4 3 =@QJ

²�� w  Qd�J²� �_ !] \ ×e ö � � Ø�<� C�4.12� � �

� ì S D��? S DY@ A S DYB C S DiD � S D!̀ a b c E �x

'�æ� ì S DF - �� �? S DY@ A S DYB C S DiD � S D��

�_ æG dQ] \ Be ö � � �� ��.h H � � d� ��J²�� � �

g � ��J²~ �� �] ^ �� 
 B 

Ô @í ´ < = 5 Â 4 3 =@� � ×�  Ø >�� QdJ²�� �_

!] \ ×�. � � ØB�I J � ��'� �  Æ o + � �  i�   \ X

� + ²s t � ��q r �K < = + ²�7 L  � B�� � 9 : L � � ý×M

�4.14Ø�¡� � l m � � ê 

1.N - � �  s ¯ ° ±   � ê 

d� �DMUC18�\ �16��¡DR  S DYÐ Ñ S DCw O d� �

\ # g � ��� �q r P L � 100
18

1618 ×−
=11.11%B� �_ � Q P L ø ë

��Ð Ñ S D77.26%�¡ú�R  S D54.1%�R O�@ A S D37.36%B 

N - s ¯ ° ±  \ Xý�d22QJ²�� �_ S � Q § 
 �¡Dd12

QJ²�� �_ � Q P L �10%:À �x'�s ¯ ° ±  �� � 9 � + ²

� �_ d T U �q r B 

2.N - � �  «Ji¬  )  ®  � ê 

d� �DMUC18�\ �13��¡D " ª S DY� � S DYë % S DY

� � S DY ! Ñ S DCw O d� �\ # g � ��&� �q r P L �

100
18

1318 ×−
=27.78%B� �_ � Q P L ø ë��! Ñ S D24.78%�¡ú

� V W S D23.06%� R O��X S D22.87%B 
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N - «Ji¬  )  ® \ Xý�d20QJ²�� �_ S � Q �§ 
 �

¡Dd3QJ²�� �_ � Q P L �10%:À �EM¶3QJ²«Ji¬  

)  ® �� � 9 � � d� ��¡Y � � �_ dÌ Z � Q f? \ �J²��

3 =«Ji¬  )  ® �� � 9 �� ¡� �_ �y ) ? G d ! ë�[ \ B 

3.N - � �  ²³ ´ µ � ê 

d� �DMUC18�\ �15��¡D" ª S DYë% S DY! Ñ S DC

w O d� �\ # g � ��&� �q r P L � 100
18

1518 ×−
=16.67%B� �_

� Q P L ø ë��Õ Ö S D26.06%�¡ú� � A S D16.66%� R O�D

Ñ S D16.23%B 

N - ²³ ´ µ\ Xý�d10QJ²�� �_ S � Q �§ 
 �¡Dd4

QJ²�� �_ � Q P L �10%:À �EM¶4QJ²²³ ´ µ�� � 9

� � d� ��¡Y � � �_ dÌ Z � Q f? \ �J²��3 =²³ ´ µ�

� � 9 �� ¡� �_ �y ) K ? G d ! ë� [ \ B 

4.N - �   J* X � ê 

d� �DMUC18�\ �15��¡D" ª S DYR  S DY! Ñ S DC

w O d� �\ # g � ��&� �q r P L � 100
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1518 ×−
=16.67%B� �

_ � Q P L ø ë��R  S D89.48%�¡ú�ëì S D86.71%� R O�

ë ] S D67.63%B 

N - J* X\ Xý�d21QJ²�� �_ S � Q �§ 
 �̂ � Q P L

Ò " 10%:À �¡Dd5QJ²� �_ � Q P L � " 50%:À �ô � + ²

� J* X 9 : L ø � �x' + ²�ã _ .J* X�3 =B 

5.N - �   J* Ú Û Ü X � ê 

d� �DMUC18�] \ �16��¡D" ª S DY�  S DCw O � �
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d� �\ �g � ��&� �q r P L � 100
16
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=11.11%B� �_ � Q
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d� �DMUC18�] \ �17��¡D# $ S DCw O d� �\ # g �

��&� �q r P L � 100
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1718 ×−
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7.N - �   Þ * Ý Û X � ê 

d� �DMUC18�] \ �16��¡D� � S DYë% S DCw O � �
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 �¡D3Q
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¬  )  ® jYi²³ ´ µji�   iJ* XjYiJ* Ú Û Ü Xjý�
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Ï d� ³ " # ø � �  9 B 
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�TEí ´ � � d18QJ²" ¼ 	 
 � �� ��� . ��� S DY�

� S DY" ª S DY�� S DY� � S DY# $ S DYë% S DY� � S

DY�  S DY� � S DYR  S DY! Ñ S DYDÑ S DY � S DY

� ì S DY�  S DY© ª S DYÐ Ñ S DB¡Dë % S DY� ì S DY

�  S DYÐ Ñ S D;4QJ² � * � � �� .1�Á r " ¼ 	 
 � ��

�BC'ô � ¶4QJ²�� � � u � � i/� À �? � ��¡ø ; � x

¥��C.* � � f " ø � s � /� Q � # �B 

�SE í ´ � � d14QJ²" ¼ /� � �� ��� . ��� S DY�

� S DY" ª S DY�� S DY� � S DY# $ S DY� � S DY�  S

DY� � S DYR  S DY! Ñ S DYDÑ S DY � S DY© ª S DB 

� å ö DMU&� �d18QJ²�-./� 0 1 p A (CRS)| } ���

¶18QJ²!t � � " ø � * � /� Ód11QJ²�É ./� 0 1 2 5

(DRS)�| } �¹ �¡� � � � � � �  � ô + L �x'��5 Â ¡� �

�� � 9 �� .¶� /� 0 1 2 5 �J²�{ | }Ea � Q 	 /� �:y

) ¢ ²�� �Ód9QJ²É ./� 0 1 2 3 (IRS)�| } �� .¶� /�

0 1 2 3 �J²�{ | }Ea � æ/� � ë�� &y ) ¢ ²�� �B 

 

4.3 CCR ������������ BCC ��������� � � � � 	� � � � � 	� � � � � 	� � � � � 	  

CCR� � �( ) * � + , -p A /� 0 1 ÓBCC� � �( ) * � + ,

-/� 0 1 2 3 4 /� 0 1 2 5 Bx'�C4.1f4.2DE� � CCR� � f

BCC � � Q� !Z v 4 � � ê 

@Y�CCR� � � Qj k �� � � * � � �ø � !J²×� �_ �1}Ø

d14Q��BCC� � Qj k �� � s � 	 
 � �ø � !J²d18Q�

¡Dë% S DY� ì S DY�  S DYÐ Ñ S D;4QJ²×Ò -.
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� � � � x J²Ø� * � � �� .1�Á r " ¼ 	 
 � �� �BC'

ô � � * � � �õ s � 	 
 � �f/� � �q r �x'l 9 � � � �

ø � �J²��CCR � � � � BCC � � �Â ×M�4.16ØB 

IYC̀ a b c f� ` a b c � � D��CCR� � fBCC� � � �� ¡�

� � , �Q� ¼ ¾ O� J²� . �ê � S DY� � S DY© ª S D

Ð � � S D�¡D� � S D�BCC� � D� � � R � ×M�4.16ØB 

OYCCR� � fBCC� � �U V W X� � �ð � � Ñ ÷ XD�÷ :� � \

 �s ¯ ° ±  Y�  \  D�J* XQ� �� Xø ¤ B�] ^ _ �

� ��] ^ ð � � Ñ ÷ XD��� �  í ´ � ù ] ^ �÷ �²³ ´

µÓ��   í ´ �ø ù 3 =�÷ �J* Ú Û Ü X×M�4.17ØB 

aY� �e fg � �e th A D��95%5 6 � �� �CCR� � � BCC� �

�d� �e ô 3 7 .g � e ×M�4.18ØB 

�YC9 : L � � D�CCR� � fBCC� � ��� �  D�÷ :N - s ¯

° ±  \ X�9 : L ø ë���   D�÷ :N - J* X�9 : L ø

ë(M�4.19)B 

C:À EF  �CCRiBCC� � �| � � � ? � �x'�- ~ � � d

� �Xi� �e fg � �e th A �·   � � dZ v ¡ �¡Y l m Ò � � B

Q:�� ¢ � £   � � �� � ¤ Q� � �� � d� � ñ ��þ �BCC

� � �Á � �e fg � �e t h A  ñ �� :CCR � � � � �x¡EF  

g � e �] ^ iy ) �í � Bx'� ¥ �« ¦ � § ; { �R ¨ �: ¢ �

CCR � � � � B
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� 4.14 BCC �������	
�������� 

^ _` a

100 22.74 -77.26 100 0 100 0 100 0 100 0 100 0 100 0bc ` a

100 100 0 100 0 100 0 100 0 100 0 100 0 100 0bd ` a

100 100 0 100 0 100 0 100 0 100 0 100 0 100 0ef ` a

100 100 0 92.71 -7.29 99.78 -0.22 100 0 100 0 100 0 89.08 -10.92a _` a

100 100 0 100 0 83.77 -16.23 100 0 100 0 100 0 100 0gh ` a

100 100 0 94.77 -5.23 100 0 100 0 100 0 100 0 100 0i j ` a

100 100 0 100 0 100 0 100 0 100 0 100 0 100 0k l ` a

100 100 0 100 0 100 0 100 0 91.80 -8.20 100 0 100 0m c ` a

100 45.90 -54.10 100 0 100 0 10.52 -89.48 100 0 100 0 100 0n _` a

100 100 0 75.22 -24.78 100 0 46.13 -53.87 100 0 100 0 100 0op ` a

100 100 0 100 0 100 0 100 0 100 0 100 0 74.59 -25.41q b` a

100 100 0 100 0 100 0 100 0 100 0 100 0 100 0c k` a

100 100 0 100 0 100 0 100 0 100 0 100 0 100 0r s` a

100 100 0 100 0 100 0 100 0 100 0 93.17 -6.83 100 0t j ` a

100 100 0 91.66 -8.34 92.86 -7.14 89.62 -10.38 92.05 -7.95 100 0 100 0k u` a

100 100 0 99.77 -0.23 100 0 100 0 100 0 100 0 100 0q v ` a

100 100 0 100 0 100 0 100 0 100 0 100 0 100 0kw ` a

100 100 0 100 0 100 0 100 0 100 0 100 0 100 0x y` a

99.80 93.08 -6.72 99.80 0 73.74 -26.06 99.80 0 99.80 0 99.80 0 65.45 -34.35ed ` a

99.63 91.03 -8.60 97.45 -2.18 99.63 0 12.92 -86.71 99.63 0 99.63 0 99.63 0gz ` a

96.86 93.30 -3.56 73.99 -22.87 96.17 -0.69 96.86 0 95.48 -1.38 96.86 0 71.80 -25.06e { ` a

94.27 93.23 -1.04 93.60 -0.67 94.27 0 70.24 -24.03 94.27 0 94.27 0 94.27 0b| ` a

93.76 90.91 -2.85 93.76 0 77.10 -16.66 74.71 -19.05 93.76 0 93.76 0 93.76 0}~ ` a

93.41 91.13 -2.28 88.38 -5.03 82.03 -11.38 62.81 -30.6 93.41 0 93.24 -0.17 93.41 0� v ` a

87.93 69.80 -18.13 81.34 -6.59 87.93 0 65.89 -22.04 87.93 0 77.01 -10.92 87.93 0� �` a

86.32 74.52 -11.80 78.29 -8.03 86.32 0 71.75 -14.57 86.32 0 74.63 -11.69 86.32 0�� ` a

86.29 75.79 -10.50 86.29 0 86.29 0 24.23 -62.06 86.29 -0.42 86.29 0 86.29 0e �` a

85.89 82.49 -3.40 80.10 -5.79 85.89 0 49.23 -36.66 85.89 0 85.89 0 85.89 0q� ` a

84.22 77.90 -6.32 84.22 0 84.22 0 56.45 -27.77 80.04 -4.18 84.22 0 84.22 0e �` a

83.74 64.78 -18.96 83.74 0 83.74 0 16.11 -67.63 83.74 0 83.74 0 83.74 0� �` a

83.51 63.32 -20.19 77.14 -6.37 82.54 -0.97 42.63 -40.88 83.51 0 78.87 -4.64 83.51 0� v ` a

80.24 44.66 -35.58 77.46 -2.78 79.18 -1.06 38.74 -41.50 80.24 0 80.24 0 78.23 -2.01q� ` a

79.60 66.99 -12.61 78.50 -1.10 77.48 -2.12 64.02 -15.58 75.31 -4.29 79.49 -0.11 79.60 0�� ` a

73.74 66.02 -7.72 71.40 -2.34 73.74 0 55.93 -17.81 73.32 -0.42 72.41 -1.33 73.74 0� � ` a

68.57 67.61 -0.96 45.51 -23.06 68.57 0 31.48 -37.09 68.57 0 68.10 -0.47 68.57 0� | ` a

67.60 30.24 -37.36 64.20 -3.40 67.60 0 28.29 -39.31 67.50 -0.10 67.60 0 66.67 -0.93s �` a

67.09 42.07 -25.02 66.24 -0.85 67.09 0 31.17 -35.92 66.60 -0.49 66.56 -0.53 67.09 0� �` a

65.41 50.67 -14.74 62.67 -2.74 65.41 0 31.41 -34.00 65.35 -0.06 63.07 -2.34 65.41 0

�� �� ��� � � � �� � �� � �  ¡ � � ¢£� � � ��� � �� � �   ¡ � � �£� � � � �� � �� � �  ¡�� � �� � �  ¡ � � � ¤¥ ¦ � � � � �£§ �¨ � �� � �� � �   ¡

©ª «¬  ®¯ °± ²³

�� � �� � �   ¡� � ´µ � �

(%)

¶ · ¸ ¹ º ¸�� » ¼½¾ º � � � �� � �� � �  ¡ � � ¿ �À Á ¸Â
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� 4.15 � � � � �� � � � 	
 � � � �  �  

 

ÃÅÄÇÆÉÈËÊÍÌÏÎÑÐ
(%) Ò
Ó�Ô ÎÕÐ

(%) ÖØ× ÎÑÐ
(%) u o Ö × Ù ÚÛÝÜßÞáà

82.75 84.22 98.25 -0.39258373  IRSÛËâãÞáà
100.00 100.00 100.00 0.72259112 CRSÛåäæÞáà
100.00 100.00 100.00 0.36785805 CRSÛèçéÞáà

72.25 79.60 90.77 0.35420296 DRSêéë Þáà
81.65 93.41 87.41 0.64635088 DRSìßí Þáà

100.00 100.00 100.00 0.40105655 CRSîðï Þáà
83.92 85.89 97.71 -0.39540651  IRSîòñ Þáà
91.27 99.63 91.61 -0.60780321  IRSóõô Þáà
73.43 73.74 99.58 -0.06389730  IRSóæö Þáà
83.18 86.29 96.40 -0.09895375  IRS÷ðø Þáà

100.00 100.00 100.00 -0.58384762 CRS÷åù Þáà
86.21 96.86 89.00 0.37819159 DRSúåû Þáà
65.05 65.41 99.45 0.11141912 DRSîýü Þáà
87.81 94.27 93.15 -0.62444038  IRSþ äæÞáà
86.42 87.93 98.28 -0.05326258  IRSÿ�� Þáà

100.00 100.00 100.00 -0.66189244 CRS��� Þáà
100.00 100.00 100.00 -0.56887110 CRS��� Þáà

66.85 67.09 99.64 0.12792249 DRS�	� Þáà
62.79 67.60 92.88 0.54009711 DRSî�
 Þáà
73.97 100.00 73.97 0.82439678 CRS�� Þáà
81.11 83.51 97.13 0.41780654 DRS�	� Þáà
85.14 86.32 98.63 -0.06517955  IRSî	� Þáà
79.51 83.74 94.95 -0.11434929  IRS� þ Þáà
50.73 68.57 73.98 1.54714644 DRS� äæÞáà
73.90 80.24 92.10 0.68079331 DRS��� Þáà

100.00 100.00 100.00 0.27931863 CRS��� Þáà
100.00 100.00 100.00 -0.99999767 CRS��� Þáà
100.00 100.00 100.00 0.26985592 CRS�	� Þáà
100.00 100.00 100.00 0.44074030 CRS��� Þáà

84.19 99.80 84.36 0.79478713 DRS�	� Þáà
100.00 100.00 100.00 -0.74356687 CRSà � Þáà
100.00 100.00 100.00 -0.34448560 CRS� � Þáà
100.00 100.00 100.00 -0.26726691 CRSâ � Þáà

93.12 93.76 99.32 0.53517551 DRSâ ñ Þáà
70.91 100.00 70.91 1.08785835 CRSâ � Þáà
55.55 100.00 55.55 5.79528628 CRS í Þáà

100.00 100.00 100.00 -0.57859791 CRS!�� Þáà
28.00 100.00 28.00 4.93473102 CRS� "
84.20 91.52 92.18#%$'&)(+*-,/.10/243+5

6 È87:9 *
CRS
* Ö × Ù Ú<;>=@? IRS

* Ö × Ù ÚBADC+? DRS
* Ö ×�Ù Ú4A8E 5
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� 4.16 CCR	 BCC � � � � � � � � � � �  

CCR BCCF G
(%)

F G
(%)

H I
J KML

H�I
J KMN O

H I
J KML

H�I
J KMN OPRQTS�U

82.75 84.22 3 0 24 3 0 29P�VWS�U
100.00 100.00 0 1 8 0 1 10PYXZS�U
100.00 100.00 0 0 11 0 2 9P�[\S�U

72.25 79.60 4 0 31 6 0 33]Z^ S�U 81.65 93.41 4 0 25 5 0 24_a`�S�U
100.00 100.00 0 0 11 0 0 15b�c S�U 83.92 85.89 3 0 22 3 0 28b�d S�U 91.27 99.63 3 0 16 3 0 20e	f S�U

73.43 73.74 5 0 30 5 0 34e�g S�U
83.18 86.29 3 0 23 2 0 27h�i S�U

100.00 100.00 0 8 5 0 9 4hYj S�U
86.21 96.86 3 0 19 5 0 21kml S�U 65.05 65.41 3 0 34 5 0 38b\n S�U 87.81 94.27 3 0 17 3 0 22o XZS�U 86.42 87.93 3 0 18 4 0 25p�q S�U 100.00 100.00 0 4 7 0 1 10rts S�U 100.00 100.00 0 0 11 0 0 15s�u S�U
66.85 67.09 4 0 33 5 0 37v�w S�U 62.79 67.60 4 0 35 5 0 36b�x S�U 73.97 100.00 5 0 28 0 0 15y{z S�U
81.11 83.51 3 0 26 5 0 31|m} S�U 85.14 86.32 3 0 20 4 0 26b	~ S�U 79.51 83.74 3 0 27 2 0 30� o S�U 50.73 68.57 3 0 37 4 0 35� XZS�U
73.90 80.24 4 0 29 5 0 32��� S�U

100.00 100.00 0 18 2 0 13 2�M� S�U
100.00 100.00 0 1 8 0 1 10��� S�U
100.00 100.00 0 10 3 0 7 6��� S�U 100.00 100.00 0 8 5 0 8 5����S�U

84.19 99.80 2 0 21 3 0 19�	� S�U 100.00 100.00 0 0 11 0 1 10U � S�U 100.00 100.00 0 1 8 0 1 10� � S�U 100.00 100.00 0 20 1 0 17 1V w S�U 93.12 93.76 3 0 15 3 0 23V d S�U 70.91 100.00 3 0 32 0 4 8V � S�U 55.55 100.00 4 0 36 0 5 7� `�S�U 100.00 100.00 0 10 3 0 10 3��� S�U 28.00 100.00 3 0 38 0 0 15

CCR BCC

�����������<�����:�

 t¡ Om¢

 
 

� 4.17 CCR	 BCC � � � � � � � � � � � � � � �  

£¥¤1¦
§ ¨

©'ª¬«8
®D¯'°²±)³µ´1¶>· ªa¸�¹

ª¬¸'ºµ»
¼ ¹

ª ³ ½» ¹
¾ ¸ ½» ¹

CCR 59.33 18.64 22.03 66.39 9.56 8.7 15.36

BCC 45.39 28.15 26.47 62.09 12.33 15.47 10.1

CCR 0 -3.236 -8.452 27.981 659.342 74.454 308.334

BCC 0 -2.529 -6.38 13.034 208.958 83.021 186.642

¿ÁÀÃÂÅÄÅÆ%Ç
È@Ét¹

(%)
ÊÌËÎÍÐÏ1ÑÓÒÕÔ4ÖØ×ÃÙ<Ú

Û Ü
Ý Þ ®àß ¨ ®

áÃâäã ¹ ÄÐÆ
Ç È>É�¹

(%)
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� 4.18 CCR	 BCC � � � 	 � � � t ! " � � �  

CCR BCC
å1æ'ç

/ èêé1ë<ìîí       0.0095 *** 0.7461
å1æ'ç

/ï å<ð�ñóò:ô1õ   0.0514* 0.2218
å1æ'ç

/ öø÷úù�û      0.0065*** 0.3003
å1æ�üøý¬ç

/ èúé1ë<ìîí   0.0806*   0.0750*
å1æ�üøý¬ç

/ ï å<ð�ñóò:ô1õ     0.0171**     0.0393**
å1æ�üøý¬ç

/ öó÷úù�û       0.0067***     0.0393**
å ö�þ ý¬ç / èúé1ë<ìîí 0.3014 0.3777
å ö�þ ý¬ç / ï å<ð�ñóò:ô1õ 0.3180 0.4476
å ö�þ ý¬ç / öó÷úù�û   0.0714* 0.3193
ÿ æ þ ý¬ç / èúé1ë<ìîí     0.0497** 0.1200
ÿ æ þ ý¬ç / ï å<ð�ñóò:ô1õ     0.0431**   0.0534*
ÿ æ þ ý¬ç / öó÷úù�û     0.0195** 0.1180���������
	���������

              *** � P � <0.01  ** � P � <0.05  * � P � < 0.1

� � t��� p �

 

 

� 4.19 CCR	 BCC # $ % � � � � �  

CCR BCC CCR BCC CCR BCC CCR BCC

14 18� ���! #" 13 16 11.131 9.992 25 16 $&% $&%('*)�+
,.-0/21�3�45 6 9 13 3.816 3.676 24 20

798 ';:=<  >@? 'BADCE +
798 ';:=<F&G 'BADCE +

H I J K
8 15 4.534 2.172 16 10

L@M ' L�N  798 ' >@?A�O.'QPR+
798 ' F&GE +

- S T
8 15 23.523 21.235 28 21

L@M ' 798>@? 'BADC$&%U' E +
798 ';$&%E +

-VS2WYX�Z[T
11 16 1.225 0.723 13 10

798 'BA�OA@\ 798 'BA�O
-]H_^ X`T

13 17 1.534 1.027 15 10
>@? >@?

a Sb^ X_T
13 16 2.285 2.597 7 6 A@\ cedf' F&G

g hi
j k
T

lnmpo�qsrutwv[x�ywzs{

|�}w~p��� k��
 � ~e��

DMU� �| } ~ � T

3 ����� }�~  � T
g h���~[���
+f����� �

(%)

g h0�
DMU~.�9� �U�� � T
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������������ � � � � �� � � � �� � � � �� � � � �  

 

�� �� � �� �� � 	 �
� � � �� � �� � �� �����

� �� � � � �� � ��  ! "# $ �% & �
� �% ' ( ) � * �+ ,

-� . �/0�1 
� 2 3 �4 5 6 780�9 : � ; � ��
� < = �

> � � � ? @ �A � B ��C DE 
� 2 3 F �4 G �H 7 

I J KLMN O 
� P C �Q RS T KU�UV WX �Y Z [  � �

\]# ^ _ `�Wa ��b �A c d �e f �g h ij = k l9 WX m

l7�]U# ^ _ `Wa �n���o p q /Wa r s it f u# ^ v T

w x �y �z Z g { | } ~ � �� �i� � ]U�
� < = 7 

/� � � WX � � � � � �� � � � � � �KU�~ � g { �� �

� � � � �� �� � � � � �DEA�� � � ¡v T ¢ � d £� ¤ ¥ ¦ ]

§ ¨ c �© ª « � �� ¤ KUZ 
� � ¬ ©  -® �¯ °  ± �² ³ 7 

 

5.1 �������� 

�� � � �DEA © ª ´ � µ]�� ¶ \L·� ¸¹L � �\]�

# ^ _ `�uº ) �r s » ¼ © ½ ¾ ¿À 

DÁ�� � /Â Ã -} Ä Å k �Æ Ç º ) Èk É Ê �Ë ° Ì �Å k �u\

¡Í Î Ï Å k 9 # Ð Ñ Ò �Á
]�Ó Ï Ô Õ Ö ÁU× Ø Ù Ú¡Û �

Ï Å k �]Ü k Á]Ü Ý Þ ß k Á]Uà Þ k Áá Ü à Þ k 7 

µÁâ | ã k © ª À 

1.CCRäå \�¡Í Î Ï \�# Ð Ñ Ò �¹æ �ç k Ë 4 �U× Ø Ù

è�Ú�¡Û �Ï \�]Ü k ¹æ �ç k Ë 4 �á Ü à Þ k è�Ú

é ê ��ë Ô Ü Û Ç ì í î } ï äð ñ �CCRäå © ª �uò _ �
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W� \�id ½ �Í Î Å k �Û �Ï Å k 9 ¥ 4 5 �ó % Ï n7 

2.BCCäå \�¡Í Î Ï \�# Ð Ñ Ò �¹æ �ç k Ë 4 �
]�Ó

Ï Ô Õ Ö è�Ú�¡Û �Ï \�i]Ü k ¹æ �ç k Ë 4 �uè�

]Uà Þ k k Úé ê ��ë Ô Ü Û Ç ì í ï äð ñ �Å "�BCCä

å © ª �uò _ �W� \�id ½ �Í Î Å k �Û �Å k 9 ¥ 4 5

�ó % © ô 7 

·Á¡ò _ ~ � d �Æ Ç CCR-BCCäå © ª ¾ ¿À 

1.¡CCRäå \�õö WDMU�ê �¡Í Î Ï « Ø �¥ ÷ ~ � ��

U× Ø Ù �uø �ù ú8.452%�uè�
]�Ó Ï Ô Õ Ö Ú¡Û �

Ï « Ø �Ë ÷ û ü ��]Ü Ý Þ ß k �uø �û ü 659.342%�uè

�á Ü à Þ k 7 

2.¡BCCäå \�õö WDMU�ê �¡Í Î Ï « Ø �Ë ÷ ~ � ��

U× Ø Ù �uø �ù ú6.380%�uè�
]�Ó Ï Ô Õ Ö Ú¡Û �

Ï « Ø �Ë ÷ û ü ��]Ü Ý Þ ß k �uø �û ü 208.958%�uè

�á Ü à Þ k 7 

ýÁ¡þ � ò _ �� �Æ Ç CCR-BCCäå � � KU�² ³ Ã � �èk ¾

¿À 

1./CCRäå � � �_ `ø 9 100%�]U\� � � � \� ² ³ èk
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