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B=SSHWA�
     In recent years, comprehensive research to evaluate environmental, economic, and social 
sustainability has been conducted in the international community.  Such studies also examine 
people’s well-being and degree of happiness in lieu of GDP. Thus, various indices such as 
Inclusive Wealth Index (IWI) by the United Nations Environment Programme (UNEP) have been 
publicized. In Japan, the Central Environment Council’s Fifth Basic Environment Plan aims to 
utilize natural capital, produced capital and human capital to the fullest extent and promote 
environmentally responsible investment and consumption in all the regions. This requires basic 
data accumulation not only at the municipal level but also at more detailed levels in addition to 
their utilization in local government policies. 

      Measurement of IWI combines produced capital, human capital, and natural capital and is 
being conducted at the international level as well as prefectures and municipalities level. This 
research project (1) evaluates and analyzes sustainability, well-being, and happiness indices; (2) 
refines data on these three aspects in Japan along with other developed nations and neighboring 
countries such as China for comparison; (3) provides policy recommendations on aspects such as 
natural capital in Japan; and (4) utilizes environmental policies in multiple local governments. 
     By analyzing the relationship between sustainability, well-being, and happiness indices in 
this fiscal year, we reviewed the positioning of IWI and sustainability and examined the 
relationship of each type of capital contained in IWI. Moreover, we clarified the relationship 
between sustainability, well-being, and happiness indices being discussed and structured in the 
context of Japan and abroad and IWI at the national and local administrative levels of governments. 
IWI is a well-being index that comprises all capital stock related to economic growth. In terms of 
sustainability classification, IWI is an index based on weak sustainability. The relationship 
between natural capital and produced and human capital in Japan based on data of each capital in 
the municipalities in Japan as of 2015 shows that natural capital negatively correlates with the 
sum of produced and human capital. This finding implies a substituting relationship between 
produced and human capital at the municipal level. Further, in terms of the relationship between 
each capital and IWI, when we aggregated each capital from 140 countries of the world and 
compared the growth rate of each capital per capita with 1992 as the reference year, it was 
confirmed that the growth of produced capital drove the overall growth of IWI and that the growth 
of natural capital continually declined through that period. Aggregated IWI maintained positive 
growth and the world average productive base was not eroded, thus satisfying weak sustainability. 
However, a type of natural capital, namely, critical natural capital, plays an indispensable role in 
maintaining well-being and cannot be substituted by other types of capital. Therefore, observing 
the sustainability of national and local municipalities using IWI based on weak sustainability is 
not sufficient. It is also necessary to understand critical natural capital in a complementary manner 
and prioritize its maintenance. In this regard, we conducted a questionnaire survey to evaluate 
natural capital for further analysis. Regarding the relationship between IWI and well-being and 
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happiness indices being discussed and structured in Japan as well as abroad, no clear correlation 
was found between GDP, HDI, and happiness indices and IWI by studying global level data. 
However, through using data obtained from a questionnaire survey involving 300,000 people 
across Japan about their degree of happiness confirmed that while the difference in the levels of 
natural capital does not impact the degree of happiness, local governments with low income but 
high natural capital can achieve a similar degree of happiness as local governments with low 
natural capital but high income. 
     Based on the refinement of data on sustainability, well-being, and degree of happiness in 
Japan, other developed countries, and neighboring countries like China and India considered for 
comparison, we made detailed databases of produced capital, human capital, natural capital, and 
GDP at the regional level. This work achieved more progress than originally planned, and we 
completed the expansion of the IWI database for Japan and China and created a database for 2017.  
Similarly, a database for India for 2017 was almost complete. 
     Initially, we selected 2019 for the analysis of the changes in capital at the regional level. 
However, because the database expansion of regional produced, human, and natural capital in 
Japan and China progressed faster than expected, we changed the year of analysis to 2017. Based 
on the comparison, it was confirmed that the difference between the two countries decreased from 
2010 to 2017. In 2010, Japan’s IWI, human capital, and produced capital densities were higher by 
6.9, 7.4, and 13.9 times, respectively, than those of China. However, in 2017, these values 
decreased to 5.9, 6.0, and 7.4 times, respectively. Further, Japan’s natural capital density was only 
60% of that of China in 2010 but slightly surpassed it in 2017. 
     In addition, in studying the change in capitals at the regional level, we surveyed several 
cities across Japan for a more detailed analysis of socio-economic variables that form the elements 
of sustainability. We analyzed the relationship between the breakdowns of their budget such as 
general, civil engineering, and education expenses and change in IWI. We found that when civil 
engineering expenses increase, produced capital increases whereas natural capital decreases. The 
percentage increase in produced capital is higher than the percentage decrease in natural capital. 
Thus, we confirmed that increase in civil engineering expenses increases IWI. It was also found 
that education expenses do not statistically influence human capital. 
     To analyze the impact of capital change on land value at the regional level, we further 
conducted a case study on the redevelopment project of a former site of Ropponmatsu Campus of 
Kyushu University located at Ropponmatsu District in the City of Fukuoka, Fukuoka Prefecture. 
Results show that although the proxy index of IWI does not impact land value, the difference 
between the estimated and actual percentage increase in land value after the redevelopment was 
larger than in other development projects. This finding confirms that designs applied at the time 
of development in consideration of living environment may impact land value. 
     Finally, we examine policy recommendations for Japan’s capital models and utilization of 
environmental policies in multiple local governments. We conducted an economic experiment 
based on questionnaire surveys on national natural capital and that conducted by a joint research 
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project with a local government. This joint survey was made before and after the introduction of 
safety and security services in Hisayama-cho in Fukuoka Prefecture for the promotion of social 
capital that utilizes information and communications technology (ICT). As mentioned, analyzing 
critical natural capital is necessary to complement national and municipal sustainability 
observations using IWI and prioritize the maintenance of such capital. Thus, we comprehensively 
estimated customers’ willingness to pay (WTP) in preserving natural capital using the data from 
the questionnaires and analyzed the determinant factors of WTP for various natural capitals and 
their regional differences. Results showed that large differences in WTP estimates were 
demonstrated by 13 items being studied. That is, preventing 1% decrease in natural forest had the 
highest WTP, whereas preventing 1% decrease in seaweed beds had the lowest WTP. With regard 
to marine environment, preserving coral reef had the highest WTP. The joint research project with 
the local government in Hisayama-cho in Fukuoka Prefecture investigated the social value of an 
ICT monitoring service that delivers performance information of elementary school children and 
the elderly to their parents and guardians. This value was calculated using the life satisfaction 
approach and estimated to be 9,811,368 yen. Thus, this service gained high evaluation by residents, 
which led to the introduction of a government subsidy program in Hisayama-machi. As 
demonstrated by Hisayama-cho’s case, evaluating administrative services and projects helps 
expand evidence-based policy formation. Therefore, there are high expectations of the evidence-
based policy formation based on IWI in municipalities including Hisayama-cho and Miyawaka 
City of Fukuoka Prefecture. 
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đɏͨƅɌ̩Ƃƶq˽̂̋˯˷˻̩̍ƼĘ̀̍˾̋˯̥˨˻˰˾̅˻̍˳̣˧ÝƭŐy-̆˹̌̏˷ł̐ȸǭ̏

͕ͤͣ̌̑¤ǉƷ͇ͩ́̑ĭE̍ȑż1ĩǜ̌̑Ƃƪ˴úȧ̍̏̈̋˯̥˨�
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ê̐ʂ̥̀ĘŦ̑ȶ8ͨ]ŕ̩Ȟ˰˨Ŭ̐˧ĵŎ̃˾̋ŲɘËɅ̍˾̋̑Mɧ�̡
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͸ȑƘɏŎͺ�
aƪ̩šȰ˾̋˯̥͇͈ͩ́̿̈́ 8RUIL�HTK�(̌̒˧��aƪ̒ )(ǒͬƊŵ˧Ƌ�˧�Ú�˧͉ͧ͡ͅ˧Ŷ
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Wƨ�Ȑɏƍ̍˽̦̋˯̥ɜ�̍ŠŖ̩˧�P�LY�HR	��*().�̩}Ȉ̐˾̏˴̶̣͉͕̈́ͤͣ̌͢ďĤ̥̀˨ŠŖ
̐̉˯̋̒˧9HT;LT�LY�HR	��*()��̑ �(SȭJê̢̥͉̺͈͇̠̐ͧ̈́ͩ́͡}Ȉ̐ƪ˯̥˨�
Ŭ̐˧�Wƨ�Ȑɏƍ̻͉̑ͩ͝8ś̐̉˯̋̒˧̡̤̒ :):̐ö˯˧ɜ�̡ŠŖ˴ƨ̝\̀6ǲ̺ͩ͐
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̜̅˧ȑƘɏŎ̑˰̇Wƨ�Ȑɏƍ̌ˮ̥ǄŻ̳ͨ̽ͨǄƕ˧ɼƟɏƍ̐̉˯̋̒˧ƥĽƖ̌aƪ�Ȑ̏]

Þ�̑ȭJê˴ĸ̣˳̌̏˯̟̅˧̜̠̠̅̃̃ȑƘɏŎ̑˰̇Ý¦̌ȑƬ̐�ì˴Ȟ̨̦̋˯̥6ǲ̺
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AHKPHT-L�5HRPIWHYLK�!PNOYYPSL��PNOY;̑Ƞĺ͇ͩ́̍˧8RUIL�HTK�( ̑��aƪ͇̩ͩ́�̨̂˧�
�̵̑̿́ͩ` 86# e�˳̣ǝ\̥̀˨�
�
͸Ņɮ̏]ŕ̷̽ͩͣ̐̉˯̋ͺ�
8:B ̐˲˯̋˧̵͕͇́ͩͩ́̍̒˧ËɅƟ̩̭͈͗ͧͬƖͭ˧̭ͧͬ͡ǹͭ˧̹͗ͧͬ͢ʔͭ̑ � ȧǫ̌Ȣƥ˾̅
͇ͩ́̌ˮ̤˧̒̈˵̤̍˾̅§Ư̩ė̉ËɅƟ̑Ȣƥ̐ɮ˾̋˯̥˨˻̦̐Ë˾͇̽́ͩͩ́̍̒͡˧śµơ

̶͉ͬ̈́͢ơͭ̐�̵̪̆̿ͣͬ͑̿ͣͭ̌ŤĈ˽̦̥͇ͩ́̌ˮ̤˧Ŵƈ̡ʅŵɹ̏̎˧̒̈˵̤̍˾̅§Ư̩

ė̅̏˯ɦǵ͇ͩ́̑Ȣƥ̐ɮ˾̋˯̥˨Ĵ¶ǆǕ̒˧�̡Ù̡ɴɪéǀ̏̎Ȟĩs£̩y-̍˾̋˧͕

̵͇́ͩͩ́̐ƾð̥̀ɏŎ̑Ɖ¼̩Ȟ̈̅̑̐Ë˾˧ŎǆǕ̢͇̤̒̽́ͩͩ́̐͡ɏŎ̑Ĭɹ̡ 86#
̩ĘĬ̍˾̋Ȣƥ̥̠̀̑̍˯˱̥˨˯̦͇́̑ͩ́˴ň̜˾˯˳˧̢̤�ȓ̐̎̑ǖʁƷǟ�̌ :): ]ŕ
̩Ȟ˰̙˵˳̒˧]ŕ̑ƼƷ̡ɏƍɵ]̑bê̢̥̐ͬGHSHN=-OP�LY�HR	�*().ͭ˨̅̍˱̓�ıȑż1ĩé
˴£ȖĊ÷W]ɵ̩Ȟ̈̋˯̥bê̑�̌̒˧ǖʁƷ̏ɏŎ̍ŤĈ�̑Ǎǌ̍̑ʁ̐�ʏ˴ƨ˿̡̀

˯̍Ȉ˱̣̦̥̟̅˧̵̢͇̤̠͕͇̩̽́ͩͩ́́ͩͩ́͡4̈̅Ȟĩs£Ǔ̑ɏŎªq̐ƀƼ̙̀˵̌

ˮ̥˨�ı˧£ȖƴɐĀ˴®˵˯¦�̒˧̢͇̥̽́ͩͩ́̐͡ɏŎªq̠ŇƸ̏ă¥̧̥̍̏̆˰˨Ƨ§

ĩǜ̢̑͊ͩ̾̐̈̋̒˧1((Sˣ1((S ̑ȭJê̢̥̐ɏŎ͇̠ͩ́̌u]̌ˮ̥˻̍˴Ȉ˱̣̦̥˨�
̏˲˧ėǵ�ȐĀ]ŕ̌ŅǮƷ̐ɷȧ̏̑̒�˩̑Ǎǌͬ̑¨hͭ̌ˮ̥˨�ɲ̑ɏŎ̒Ǐl�Ȑ̌ˮ̥

˾ͬ�ƷɏŎ˧ȑƘɏŎ̑6ǲ̺ͩ͐̽ͭ˧̜̅ɏŎ˴Ǐľ˵̏˯¦�̠̌�˴l˷˻̢̍̐̈̋ɏŎ̺̑
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̩ͩ͐̽��̌˵̥ͬ�ÚɏŎ˧ȑƘɏŎ̫̬̑͛͊͆ͭ˨˾̅˴̈̋˧̶͉͕̈́ͤͣ̌̑͢ɏŎªq˴̜̃̑

̶̜͉͕̈́ͤͣ̌̑͢ėǵ�ȐĀ̩Ȣ̀̍̒ʆ̣́˧Ŏ͇͕̩ͩ́ͩ̽ȭɶ̥̀ʌ̐̒ƀą˴úȧ̌ˮ̥˨�
�
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ʖƼ̒ ̑ªĬ̑aƪ�ȐĀ̐bǧ˽̦̥̟̅˧�£̷͇̬̥̑ͩ̽̽́̍̀˻̩̍Ą¼˾̋˯̥˨˽̣̐˧

�ȱ̌÷̣̦͇̬͈̅ͣ̑͒̈́͜˴ʡ˯¦�˧�õ̑ɏŎ̑ÌŒ�Ɖ̻͙̻ͤͩͧ̐͞͠�˹̅]ŕ̩Ȟ˰˨

T1Ʒ̐̒˧�Úͨ�ƷͨȑƘɏŎ̑ªq̩ 86# ̡ ̑ǋ(ǰƆªĬ̐�à˽̢̥͇̥̂ͣ̐͜�Ɖ̑
ƎE̩Ȟ˰˨�
�
ͬ,ͭȑƘɏŎǛ̑ȶ8̐�˹̷̫͈̅ͧͩȾř�
�ȖȑƘɏŎ̐ʂ̥̀Ⱦř̩¼ƖȬƉƷ̐½Ĳ̥̟̀̅˧P�̍�£̷͇̬̩̮̯͓̠ͩ̽̽́˾˷̭̒

̢̤ͧ́͐ͩ̐͞Ȟ˰˨̷͇̬ͩ̽̽́̒˧ȥĬ̑�£̩ËɅ̥̍̀ͷ�5˱̓Ô�ǀ̑ƒĉUD̑
±ɲ̐
-ḁ̑̀ʄéÝ̩ËɅ̥̍̀˨�Ý̒˧è×Ý̍�ʂÝ̍̑
ʁ̐-ȃ˾˧ȤɥŢ̩
ù̐�ÚɏŎ̑Ț

Ǔ˴ɧ̪̌˯̥˴˧ȬNɏŎ̡ȑƘɏŎͬʢ̩̒˿̟̥̍̀ƏŢɏƍ˧ŠŖɏƍͭ̑Ɛ�Ā̩Ƃ˳˾˵̦̋

˯̏˯̍þ̨̦̥˨̃˻̌˧ʄéÝų̑ȑƘɏŎ̐Ë̥̀ȶ8̐�˹̷̫͈̅ͧͩȾř̩Ȟ˰˨ɯĒ½ʟ̡

%Ąȶ8ſͬ5E ̩ͭƪ˯̥˨ł̐Ǵǵ˾̋Ǎ�ǀ̡ǍÕǀ�Ôƭ˧ÀȕÝ̏̎İȪ̑�£̠̌ËɅ̩è
˺̋˯˷˨�
T1Ʒ̏ȾřʖƼ̒�ȱ̑ɣ̤̌ˮ̥˨�
ͨĀ`ʦ ͨÁĳŤĈʦ ͨĊ÷ʦ ͨīȎŵƎʦ ͨȑ¸ɳ9Ƴ��
ͨ˪ʄéÝ̌̒˧ÝȖƏŢɏƍ̑ĭE�Ţ̩šȰ˾̋˯̜̀˨˻̢̦̤̐ƏŢɏƍ˴ėǵ�Ȑ̤̐̏˧

Ý̑ȹǃê�ķ̍ȬN�O¨h˴Ŋô˽̦̜̀˨�Ţ̟̑̅̐˧ˮ̏̅̒űä˯˷̣ĨČ̢̠̈̋˯̍þ

˯̜̀˳ͻ˫�
�

�
Ņõ̐˧�ʖƼ̑P1̐˲˹̥-ȃ̊˹̒��̑ɣ̤̌ˮ̥˨̜́ĘŦ̠̃̑̑̑ʂ:Ā̩ďĤ˾̅˰˱̌˧

̶͉͕͇͕̈́ͤͣ̌̑ͩ́ͩ̽͢ŤǠ̩Ȟ˯˧ǵ˯̋�˿͕ͤͣ̌ȧ�]ŕ̩Ȟ˰˨�Ȟ˾̋˧�UȑƘɏ

Ŏ̩ËɅ̷̫͈̐ͧͩȾř̩Ȟ˯˧̶͉͕̈́ͤͣ̌̒͢]ŕ˾̐˷˯ȑƘɏŎ̻͉̑ͩ͝8ś̑}Ȉ̥̍̀˨�
ʦ ɩ|͇̩̑ͩ́L̐ł̐İ�ÅĘŦ̍�ɏŎ͇ͩ́̑ĭE̩Ȟ˯˧�õ̑Ǹ�¤ŎȯƮ̡Ƨ§ĩǜ½

ĲƼŦ̑Ȳ¼̡ȶ8̟̑̅̐˧̷̫͈ͧͩċſ̡ȸǭ̏��aƪ͇ͩ́Ƃƪ̌̑�ąñĈ̑Ĩĥ̡kŗ

Ʒ̏ȑƘɏŎĠɧ̩Ȟ˰˨ȸǭ̏s]˴ˮ̥¦�˴Ī̐�£͕ͤͣ̌̑�ąñĈ̐óǗ̇˧ĩǜƼŦȲ

¼̐4˱̥˳̣̌ˮ̥˨�Ôƭ̢̑˰̐�ǝɵ]aƪ̜̌Ȟ˳̏˷̠̋Ǹ�¤ŎȯȯƮ̩½ʌ̐ĩǜ̐4˱

̢̥˰̥̟̻͚̐̀̅̑̽͆q˧̃˾̋½ʌ̘̑aƪ̩Ġɧ̥̀˨�
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�� ʹäʁ̑ǆǕ½Ĳ1b�
�
ͼǆǕ"Ȣȉͽ�
ʝ²ŋ;�ʦ �Ù®·®·ʇʦ Ú·ǆǕʇʦ �æīĜ�
�
ͼǆǕ}Ʈȉͽ�
ʣȩ��ʦ xÔ®·ʦ Ǹ�ĩǜ·ɲʦ ZīĜ�
Ȝ�ǎɪʦ �Ù®·ʦ ǰƆ·ɲʦ ZīĜ�
�
�� ŎǆǕ̌ƼĘ̀Ĉŗ�
�

Ư̡ĵŎ̑ėǵ�ȐĀ̡Ʉ˳˽̡åǍê̐ʂ̥̀ĘŦ̐̉˯̋˧¼ɹƷ̐ʂ:Ā̩]ŕ̥̀˨ĵŎ�

U̍ �̩ËɅ̐˧�̡ȑż1̢͕̤ͤͣȸǭǖʁͬ�(S �ı̑ȭJêͭ̐˲˹̥�ɏŎ̡ 86# ̑¨Ƈ
̩¼ɹƷ̐Ǌ˾˧̵ͥ͘Ʒ̏ :):̌̒ďĤ˾˵̦̏˯ėǵ�ȐĀ̐̉˯̋�É̐¼Ȇ~̕Ųɘ˾��aƪ
ĩǜ̜̌ɕ̝ɞ̪̌]ŕ~̕ĢŜ̥̀˨͇͕̩ͩ́ͩ̽ǆǕȉ̡�ͨȑż1Ĕðị̏̍SŇ̥̀˻̍̌˧�

ʌƷ̠̐]ŕ̌˵̢̥˰̥̐̏˨̜̅˧˻̢̑˰̐ďĤ˾̅ǭ˳˯ȭJê̐˲˹̥ɏŎ̑¨Ƈ̐òʕ̥̀ǋ(

ǰƆƷȧ�̡˧ ̑ǍǌĘŦͬ86# ̡ƨƂƌɑê˧åǍêͭ̍̑ƾʂ̡�ŗʂ:̑]ŕ˧�ɏŎ̑ÌŒ
�Ɖ̻͙̻ͤͩͧ̐͞͠�˹̅ƎE̠̐̉̏˴̥˻̍˴Ŋô˽̦̥˨˽̣̐˧̷̫͈ͧͩȾř̢̤̐˧ĵŎ�U

̑�ă̩mŜ˾̅ȑƘɏŎ̑ǥê��̩ƼĘ̀˨�
�
�� ǆǕĈŗ̢̥̐Ƨ§ĩǜ̘̑Ɉƣʦ ʦ �
�
�ʌ˧�U˧�ı̑�Űʊ̌ȱə̥̀˨̜́�ʌƷ̐̒˧�ɦ˧"756�̏̎�ʌŪʂ̐˲˹̥ėǵ�Ȑ
Ā̡Ʉ˳˽̡åǍê̐ʂ̥̀ĘŦ̑ɂȿ̑¦̐˲˯̋˧½ʌ̑>`ĩǜ̐Ș̍̀̐̒ʡ˯ȭJê̌̑ɏ

Ŏ͇͕ͩ́ͩ̽̐h˱̋˧·(¥�Ǜ̩ɣ˿̋ɏŎªq̑]ŕǱŗ̩Ģ6̥̀˨�UƧ§Ȟĩ̐˲˯̋

̒˧
±Ƨ§Êɂ(̌̑˪ǚ�ŬƧ§¤ŎȯƮͬŜͭ˫̑ɧěơž̑ďĤ˧~̕ŬŊƧ§¤ŎȯƮ̑ĘŦ

Ǜ̐ʂ̥̀šȰ̐Ɉƣ̥̀˨ėǵ�ȐĀ̡Ʉ˳˽̡åǍê̒˧BYPNRPYB�LY�HR	��*((1�˴ĢŜ˾̢̅˰̐͂̈́
̻͖͉ͩ͞Ʒ̶̩͊́ͧ͜͢Ȟ˰˻̠̍Ȉ˱̣̦˧̃̑"ȢƷĘŦ̍˾̋ :): ̩ƹ̤ɞ̞˻̩̍ĢŜ̥̀˨̜
̅˧�ıȑż1̑Ƨ§ĩǜ̘̑Ɉƣ̍˾̋˧ǆǕ"Ȣȉ˴"Ȣ̩n̟̥�Ù®·ɴÝǆǕ̿ͧ́ͩ̒˧Ĵ

̐ȥĬȑż1̍İ�ÅĩǜƂƪ̟̑̅̐ɦħw¼̩Ǳ̪̌˲̤˧˻̑l˵̩ŨÓʀ̥̀˻̍˴Ȉ˱̣̦̥˨

5˱̓ǍÕǀ�Ôƭ̌̒ļäêō̐İ�Å̑¨h̩ƼĘ˾̅ĩǜ̩ƼĘ̀˻̩̍¾Ȯ˾˧½ʌ̑�ǝɵ

]̩�̟̋�äê�ǝ̩Ǉ¼˾̋˯̥˨�
�

�

�

�

�

�

�
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 � ãĈ � äê̑ǆǕȯƮ�
�
�)ͭėǵ�ȐĀ̡Ʉ˳˽̡åǍê̐ʂ̥̀ĘŦ̑ʂ:]ŕ�
İ�ÅĘŦ̍ėǵ�ȐĀ̑-ȃ!˹̐̉˯̋ĭƦ˾̅˰˱̌˧İ�ÅĘŦ̑�ɏŎ̑ʂ:̐̉˯̋ĸ̣

˳̥̐̀˨̃˾̋˧ŎǆǕ̑ȏĿͨƦƬ̐ˮ̢̥˰̏˧�U«̌ɂȿ̡ŤǠ˴ɧ̟̣̦̋˯̥ėǵ�ȐĀ̡

Ʉ˳˽̡åǍê̐ʂ̥̀ĘŦ̍İ�ÅĘŦ̍̑ʂ:̐̉˯̋˧�̡ȑż1Ǜ̑Ȟĩs£͕ͤͣ̌̑ʂ:

̩ĸ̣˳̥̐̀˨ŎʖƼ̒˧ͬ*ͭͬ�̶͉͕ͭ̑̈́ͤͣ̌̑͢ɂȿ̡ͬ,ͭ̑8Å˹̑ɂȿ̘̑ÍO̥̍̀˨�
�
ͬ*ͭ�ÚɏŎͨ�ƷɏŎͨȑƘɏŎ˧86# ̑�£ȸǭ͕͇͕ͤͣ̌̑ͩ́ͩ̽q�

���̑�£ȸǭ͕ͤͣ̌̑ɏŎªq̑]ŕ̩½Ĳ̥̟̀̅̐˧ĵŎ̍
�̩ËɅ̐ŤǠ˾͇͕̅ͩ́ͩ̽
̑ĕî̩Ȟ˰˨̜̅˧ËɅ�̐̉˯̠̋ĕî˾˧̭͉ͧ̑�£ȸǭ͕͇͕̩ͤͣ̌̑ͩ́ͩ̽3Ĉ̥̀˨�
ãĈ �( äê̑ǆǕ̌̒ĵŎ̍
�̩ËɅ̐˧�£ȸǭ͕ͤͣ̌̑�ÚɏŎͨ�ƷɏŎͨȑƘɏŎ̐̉

˯̋˧�Ʀă¥̻͚̽͆ͬ8:Bͭ̑Ņ̠ŷƪƷ͈̮̯̫̏̀͒̌ˮ̥ 3W-8:B ̩ƪ˯̋˧1((Sͬǧ )ͪͭ�ı̑
ȭJê̌ *()(ä͇͕̩̑ͩ́ͩ̽3Ĉ˾̅˨Ŏäê̒˧�£ȸǭ͕ͤͣ̌̑ɏŎªq̑]ŕ̑ŲɘËɅ
ä̍˾̋˧ĵŎ̍
�̑ *()/ ä͇͕̩̑ͩ́ͩ̽3Ĉ̥̀˨�ṱ͉̌̐ͧ̐̉˯̠̋ *()/ ä̩ËɅä̍˾
͇͕̩̋ͩ́ͩ̽3Ĉ˾˧�ɏŎ̑]Þ̩ĸ̣˳̥̐̀˨h˱̋˧İÅ�ĘŦ̑�ɏŎ˴ɴÝ
ùɲ˳̣

ɰ«̘�˹̢̋̎̑˰̐ªq̥̀˳̐̉˯̋˧ĵŎ̍
�̩ËɅ̐]ŕ̩Ȟ˯ĸ̣˳̥̐̀˨�
ʦ �
ͬ�ͭ�£ȸǭ͕ͤͣ̌̑ɏŎªq̑]ŕ�
ʦ ãĈ �( äê̑ǆǕ̌3Ĉ˾̅ĵŎ̍
�̑ *()( ä̑�ÚɏŎͨ�ƷɏŎͨȑƘɏŎ̑�£ȸǭ͕ͤ
͇͕ͣ̌̑ͩ́ͩ̽̍˧Ŏäê3Ĉ�¼̌ˮ̥ *()Ͷä̑��͇͕̩̑ͩ́ͩ̽ƪ˯̋˧��̑ɏŎªq
̐̉˯̋]ŕ̥̀˨�
ʦ ̜̅˧ėǵ�ȐĀ̑ȧ�̥̍̏ǋ(ǰƆªĬ̑˽̣̐ǥǽ̏]ŕ̩Ȟ˰̟̅̐˧ĵŎP�̑Ý̩ËɅ̍˾

̋˧̦̦̃̄̑Ý̑�ǝͬŮ\ͭ̑Uȴ̍İ�ÅĘŦ̑ªq̑ʂ:̐̉˯̋]ŕ̩Ȟ˰˨Ņõ̐˧�£ȸǭ

͕ͤͣ̌̑ɏŎªq˴�8̐	˱̥òʕ̐̉˯̋ĸ̣˳̥̐̀ȷ̝̍˾̋˧ǍÕǀǍÕÝ̐-ḁ̑̀RŎ

Ŕ�s̐˲˹̥˧�Ù®·RŎŔ̴ͧ͝͏̽ɓ�̑Wʀƶ�Ţ̩ËɅ̷͇̬̩̐ͩ̽̽́½Ĳ̥̀˨�
�
ͬ,ͭȑƘɏŎǛ̑ȶ8̐�˹̷̫͈̅ͧͩȾř�
�ȖȑƘɏŎ̐ʂ̥̀Ⱦř̩¼ƖȬƉƷ̐½Ĳ̥̟̀̅˧P�̷̷̢̫͈̩̮̯͓̫͈̤ͧͩͧͩ̐Ȟ

˯˧�ȖȑƘɏŎ̑Ƕė̐Ë̥̀�˩̑ )C# ̩ǷȄƷ̐Ġȯ˾ͮ�ǒ̑ȑƘɏŎ̑ )C# ̑Ź¼ȧ
�˲̢̃̑̕�£Ü̩]ŕ̥̀˨�
̜̅˧ȑƘɏŎ̡İ�ÅĘŦ̩ȑż1̌̑½ʌ̑ĩǜñĈ̐Ƃƪ̥̟̀̅̑ȷ̝̍˾̋˧Í�ÇÓ}ó

T~¾̩ËɅ̍˾̷͇̬̩ͩ̽̽́½Ĳ̥̀˨�Ý̒˧*()/ ä )* ņ̐�Ù®·ɴÝǆǕ̿ͧ́ͩ˴½Ĳ
˾̅İ�ÅĘŦ̢̥̐�ÝƭŐ̵͈̑̽̈́̑]ŕ̐˲˯̋˧ǍÕǀU .( ÝƭŐ̑
̌��ð̤̅̑İ�Å
ĘŦ˴ǍÕǀǓǚ ) -̍̏̈̋˲̤˧��ƇÏ˧Ïµʡʥq˴ɧÓ̥̀
̠̌˧̜̇̑ė̉Ɛ�Ȑg̑
ʡ˽˴Ǉȹ˽̦̅˨�Ý̐˲˹̥Ĳǜ½Ĳ̐˲˯̋˧Ýų̩̑͊ͩ̾�Ļ˾̢̤̅Ȕ˯½ĲıɻŤǠ̑̅

̟˧Ýų̑�ÔÝ̑ǋ(ʂ:ɏŎ̐Ë̥̀ȶ8̐�˹̷̫͈̅ͧͩȾř̩Ȟ˰˨�
�
�
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� � �
�ͰãĈ � äê̑ǆǕơž~̕Ĉŗͬţȧͭ�
�
ʩʯͭėǵ�ȐĀ̡Ʉ˳˽̡åǍê̐ʂ̥̀ĘŦ̑ʂ:]ŕʦ

İ�ÅĘŦ̍ėǵ�ȐĀ̑-ȃ!˹̐̉˯̋ĭƦ˾̅˰˱̌˧İ�ÅĘŦ̑�ɏŎ̑ʂ:̐̉˯̋]

ŕ˾̅˨̃˾̋˧�U«̌ɂȿ̡ŤǠ˴ɧ̟̣̦̋˯̥ėǵ�ȐĀ̡Ʉ˳˽̡åǍê̐ʂ̥̀ĘŦ̍İ�

ÅĘŦ̍̑ʂ:̐̉˯̋˧�̡ȑż1Ǜ̑Ȟĩs£͕ͤͣ̌̑ʂ:̩ĸ̣˳̐˾̅˨ʦ

ėǵ�ȐĀ̍̒˧ʯʷʶʵ ä͓͈͈̐ͣͧͧ͡´�(˴QȢ˾̅ŅǮ¥�Ńʦ ʧ˅˝˚ʦ ʺ˘˖˖˘˗ʦ ʽ˝˜˝˚ˏʧʦ ̐˲˯

̋¼Ȇ˽̦̋˯̥ɣ̤˧˪ÌŒ̑
"̩̑͊ͩ̾ƌ̅̀Ȑg̩Ħ̏˰˻̍̏˷˧�ĵ̑
"̩̑͊ͩ̾ƌ̅̀

̢˰̏ƶÓ˫̌ˮ̥˨̜̅˧ėǵ�ȐĀ̑ȶ8̐̉˯̋̒˧ɏŎ̑"ńĀ˧Ơ̐ȑƘɏŎ̐̉˯̋̑%¼̐

ü˿̋ ʰ̉̑ƴ̥̏ţý˴¶�̥̀˨í˯ėǵ�ȐĀ̑Ȉ˱ı̒˧�ÚɏŎ̍ȑƘɏŎ̑ʁ̐"ńʂ:̩

ȹ̟˧�ɏŎ̩�̞ǸɏŎ̑ǋ(Ʒ8ȂʓƇÏ̩ėǵ�ȐĀ̑ȧ&̥̍̀˨�ı̌˧ï˯ėǵ�ȐĀ

̑Ǘ¦̒˧ͬˮ̥ǒ̑ͭȑƘɏŎ̐̉˯̋̒˧�ÚɏŎ̍̑ʁ̑"ń˴��Ȑ̌ˮ̥˳ʓá̐ʆ¼Ǯˮ̤˧

Ơ̐ƨĆǦ̐ʂ˾̋̒�¼Ȫŧ̩��̥̍��ɡƷ̐Ø©̥̀ā̦̠ˮ̥̟̅˧ ̍̒ƢǗ˾̦̋̃ȑ1

̩Ƕė̥̀úȧ˴ˮ̥̍˽̦̋˯̥ͬ˄ˏ˝˖ˋˡˏ˚ʫʦʰʮʮʱʪ˨ʦ

ʦ İ�ÅĘŦ̒�ÚɏŎ˧�ƷɏŎ˧ȑƘɏŎ˳̣ŤĈ˽̦˧ǰƆĈɿ̐ʂ:̥̀P̋̑ɏŎ̵͈̩̽̈́Ȃ

̤ɞ̪̆�˩̑Ǎǌ̐ʂ̥̀ĘŦ̌ˮ̤˧˪ÌŒ̑
"̩̑͊ͩ̾ƌ̅̀Ȑg̩Ħ̏˰˻̍̏˷˫̍˯˰ėǵ

�ȐĀ̑Ȉ˱ı̠̐�Ȓ˾̋˲̤˧ėǵ�Ȑ̏ƶÓ̑úȧő&̩ƌ̅̀ĘŦ̌ˮ̥˨̃˾̋˧İ�ÅĘŦ

̒˧ȑƘɏŎ̍�ÚɏŎ˴"ń�Ȑ̌ˮ̥˻̩̍%¼̥̀"ń�ȐĀ͏̭͚̩͂͡ȹ̟˧ėǵ�ȐĀ̑]

ʛ̐˲˯̋̒˧í˯ėǵ�ȐĀ̑Ǘ¦̐¤̊˷ĘŦ̌ˮ̥̍Ȯ˱̥˨˻̑¦�˧Å̑Ǹɹ̩�ɏŎ̑ǹñ

ĘĬ̍˾̋Ȣ̀˻̍˴̌˵̥̟̅˧ǳ�ĘŦ̌ėǵ�ȐĀ̩ȶ8̌˵̥̍˯˰˻̥̍̐̏ͬʻˋ˛ˑ˝˙˜ˋʫʦ ʰʮʮʯͭ˨

˾˳˾˧ï˯ėǵ�ȐĀ̑Ǘ¦˳̣̒˧ȑƘɏŎ̑"ń��ȐĀ˧��ɡĀ̩Ȉ˱̥̍˧í˯ėǵ�ȐĀ

̑Ǘ¦̐Ǘ̉İ�ÅĘŦ̍Ǎǌ̒ɦl˾̏˯˻̥̍̐̏˨̟̃̑̅˧ȑƘɏŎ̑l˵̆˹̐ƀƼ˾̅]ŕ̠

�̨̥̂úȧ˴ˮ̥˨ʦ

˻̑cĢ̩ɕ̜˱˧İ�ÅĘŦ̍˧�U«̌ɂȿ̡ŤǠ˴ɧ̟̣̦̋˯̥Ʉ˳˽̡åǍê̐ʂ̥̀ĘŦ̍

̑ʂ:̐̉˯̋˧Ȣ� ) ̐Ǌ˽̦̋˯̥�ǒĘŦ̩ËɅ̐]ŕ˾˧ǡy̏ɂȿ̩Ȟ̈̅˨ʾʻˆʦ ˙ˏ˚ʦ ˍˋ˙˓˜ˋʫʦ
ʿʻˀʫʦ åǍêǛ̑ĘŦ̍İ�ÅĘŦ̑ʁ̐̒
Ư͕͇̩ͤͣ̑ͩ́ƪ˯̅]ŕ˳̣̒˧ĸǇ̏ƾʂʂ:

̒ȩ̣̦̏˳̈̅˴˧ĵŎP� ʱʮ ��̩ËɅ̐½Ĳ˾̅åǍê̐̉˯̷̫͈̋̑ͧͩǱŗ̍İ�ÅĘŦ̑

ʂ:̐̉˯̋]ŕ˾̅Ǳŗ˧Ơ̐ȑƘɏŎ̍åǍê̑ʂ:̐̉˯̋İ̅̏ʂ:Ā˴ĸ̣˳̐̏̈̅˨ʦ

̷̢̫͈̤ͧͩ̐÷̣̦̅åǍê͇̩̑ͩ́ÝƭŐű̜̟̐̍˧ʰʮʯʳ ä̑�ÝƭŐ̑��ð̤̅İ�Å̍

̑ʂ:̩ȩ̥̍˧�͕ͤͣ̌̑Ųɘ̍�ť̐�ȉ̐ĸǇ̏ƾʂ̒ȩ̣̦̏˯˨˾˳˾˧ȑƘɏŎ̐ǂƼ˾˧

ʰʮʯʳ ä̑�ÝƭŐ̑��ð̤̅ȑƘɏŎ̍åǍê̑ʂ:ͬ�� )̩ͭȩ̥̍˧ȑƘɏŎ̑ŵƎ̑Ü˴åǍê
̐Ü̩ƨ̨̞˹̌̒̏˯˴˧��ð̤̅ÝƭŐĊ÷̑�- ʳʮʨ̍�- ʳʮʨ̩Ųɘ̥̀̍˧Ċ÷˴.˷ȑƘɏ

Ŏ̑ŵƎ˴ʡ˯ȑż1̒˧ȑƘɏŎ̑ŵƎ˴.˷Ċ÷˴ʡ˯ȑż1̍�ǐê̑åǍê˴÷̣̦̋˯̥̍

Ȯ˱̥˨ʦ

ʦ

Ȣ� )��ǒĘŦ̑ţȧʦ
ĘŦ�ʦ ţȧʦ
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ʾʻˆʦ˙ˏ˚ʦˍˋ˙˓˜ˋʦ ��ð̤̅̑�ǓƨƩ˽̦̅ɇ̺̍ͩ͐̽̑!h8Ȃ�ȯʙʦ

ʿ˝˖ˋ˗ʦʻˏ˞ˏ˕˘˙˖ˏ˗˜ʦˀ˗ˎˏˠʸʦʿʻˀʦ ��̑<C˧īȎ˧Ċ÷̐˲˹̥ɫĈêʦ

ˊ˘˚˕ˎʦʿˋ˙˙˓˗ˏ˛˛ʦˇˏ˙˘˚˜ʦ 
ȿȾř̩͕ͩ̽̍˾̅�ȬƷåǍêʦ

ʾ˚ˏˏ˗ʦʾ˚˘˟˜˒ʦˀ˗ˎ˓ˍˋ˜˘˚˛ʦ ��aƪ̡ ʺ˅ʰ ƨƩĀ˧̭͕̻͌ͩͧ͠Ǜ̩Ȉć˾ǰƆĈɿ̍Ƨ§�g͎̑͡

ͧ̽̐̉˯̋��̵̩ͧ͡!˹˾̅Ƨ§ĈɿĘŦʦ

ʼ˖ˌ˘ˎ˓ˏˎʦʼ˖˓˛˛˓˘˗ʦ ɍĹ̡ƅɌ̐1q˾̅ ʺ˅ʰ ̑ĝ\ɹ̩Ġȯ˾̠̅̑ʦ

ĵŎP�åǍêȾřʦ ĵŎP� ʱʮ ��̩ËɅ̐½Ĳ˾̷̫͈̅ͧͩȾřͬʰʮʯʳ̢̥ͭ̐�ȬƷåǍêʦ ʦ

ʦ

�� )ʦ ÝƭŐ͕ͤͣ̌̑��ð̤̅ȑƘɏŎͬʰʮʯʳͭ̍åǍêʦ
ʦ

ʦ ̜̅˧�ɏŎ̍İ�ÅP1̑ʂ:̐̉˯̋˧
Ư ʯʲʮ ̲�̑�ɏŎ̩ʎȯ˾ʫʦ ʯʷʷʰ ä̩}ƙä̍˾̋ ʯ

�ð̤̅̑�ɏŎ̑ĈɿƤ̩Ų̙̥̍ͬ�ʦ ʰͭ˧ʦ �ÚɏŎ̑+̕˴İ�ÅP1̑+̩̕˹̪ì˾˧ȑƘɏ

Ŏ̐̉˯̋̒ƇÏ̑�ɢ̩̅̎̈̋˯̥˻̍˴Ǉȹ̌˵̥˨İ�ÅP1͔̌̒̽̑͡Ĉɿ˴ǵ˯̋˲̤˧


Ưã ̌̒ƨƩƷ¤ƻ˴Ħ̨̦̏̋˲̣́˧í˯ėǵ�ȐĀ̩ƌ̅˾̋˯̥̍Ȯ˱̥˨ʦ

ʦ

�ʦ ʰ İ�Åʫʦʯ �ð̤̅İ�Åʫʦ�ɏŎʫʦʾʻˆʫʦ ��̑ǬǓĈɿƤͬ
Ưʫʦʯʷʷʰ äŲͭʦ

ʦ
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ʦ ˾˳˾̏˴̣˧ȑƘɏŎ̑
̠̌˧̵̬̲͆ͣ͢ȑƘɏŎ̍�̦̥̓˧�˩̑Ʉ˳˽̩Ƕė̥̀˰˱̌��ū

̏óe̩ŗ̅˾˧ ̑ǒʛ̑ɏŎ̌"ń̌˵̏˯̠̑˴¶�̥̀˻̍̐̉˯̋̒Ʊą̥̀úȧ˴ˮ̥˨̃̑

̟̅˧í˯ėǵ�ȐĀ̑Ǘ¦̐¤̊˷İ�ÅĘŦ̩ƪ˯̋˧�̡ÝƭŐǛ̑ėǵ�ȐĀ̐̉˯̋ȬƉ̩

Ȟ˰̆˹̌̏˷˧ȣ»Ʒ̐2˴̵̬̲͆ͣ͢ȑƘɏŎ̏̑˳̩ĸ̣˳̐˾˧KM˾̵̬̲̋͆ͣ͢ȑƘɏŎ̩Ƕ

ė˾̋˯˷úȧ˴ˮ̥˨˻̑Ɩ̐̉˯̋˧õɠ̥̀˪ͬʲͭȑƘɏŎǛ̑ȶ8̐�˹̷̫͈̅ͧͩȾř˫̌ȸǭ

̐]ŕ̩Ȟ̈̅˨ʦ

ʦ

ͬʰͭ�ÚɏŎͨ�ƷɏŎͨȑƘɏŎ˧ʾʻˆ ̑�£ȸǭ͕͇͕ͤͣ̌̑ͩ́ͩ̽qʦ

ʦ ȯƮ$�̑ɧȞ˴ˮ̤˧ĵŎ̍
�̑İ�ÅĘŦ͇͕ͩ́ͩ̽̑ĕî̩»�˾ ʰʮʯʵ ä͇͕̩̑ͩ́ͩ̽

3Ĉ˾˧̭͉ͧ̐̉˯̠̋�ť̐ ʰʮʯʵ ä͇͕̑ͩ́ͩ̽3Ĉ̛̩̚»�˾̅˨ʦ

ʦ ĵŎ˧
�˧̭͉ͧ̑�ƷɏŎͨ�ÚɏŎͨȑƘɏŎ̐̉˯̦̦̋̃̄ ʰʮʯʵ ä͇̑ͩ́̌Ġȯ̩Ȟ˯˧

ʎȯ˾̅İ�ÅĘŦ˴�ʦ ʱ ̑ɣ̤̌ˮ̥˨ĵŎ˧
�̑��̐˲˯̋˧ʰʮʯʮ ä͇̑ͩ́̍�˿˷İ�Y̑

]Þ̐̒˧�£ʁ̑ɬ˯˴ȩ̣̦̥˨
�̐˲˯̋̒˧
�̑��]Þ̑B̤̩Ǌ̀ǹ̍˾̋ǃ̣̦̥œr

ɲ�§̑ʤǘŸƿʤźÝ̍Ȧxɲ�§̑ʑxƿ<ÔÝʠȡÝ̩Ǳ̪̆ǹ̩§̐œȦʁ̑śÜ˴ĸǇ̐

Ǉȹ̌˵̥˨ĵŎ̐˲˯̋̒˧ƄÖɲ̍Uʈɲ̐˲˯̋İ�Å̑]Þ̑Ü˴ʚș̌ˮ̤˧Ơ̐œ�˧®ʃ˧

��Ò̩
ù̥̍̀®ɴÝ�£̩Ǳ̗°ãƁ͕͈ͣ�ß̐˲˯̋]ÞÄê˴Ņ̠ʡ˷̏̈̋˯̥˨̜̅˧j
olzmku_Cp~Èw½ÕÈzmku¾Ð|v^ª�Æ^ÊÇ^�n�µvCp~Èz�p
`�ocxª�Æn�k¬¥vÊÇrhukgTwi¡sasluC���Í^ÐÈveª�Æ
^�ri¡s�twytukga�

ʦ

�ʦ ʱʦ ĵŎʫʦ 
�ʫʦ ̶̭͉͉͕ͧ̑̈́ͤͣ̑͢İ�ÅĘŦͬʰʮʯʵͭʦ

ʦ

ͬʱͭ�£ȸǭ͕ͤͣ̌̑ɏŎªq̑]ŕʦ

ʦ ãĈ ʱʰä½Ĳ�¼̌ˮ̈̅˴˧ĵŎ̍
�̑�ÚɏŎͨ�ƷɏŎͨȑƘɏŎ̑�£ȸǭ͕͇ͤͣ̌̑ͩ

͕́ͩ̽̑ĕî˴ȯƮ̢̤Ķ˷ɧ̪̟̆̅˧ʰʮʯʮä̍ ʰʮʯͶä͇͕̩̑ͩ́ͩ̽ƪ˯̋˧ĵŎ˧̃˾̋ŲɘË

Ʌ̍˾̋
�̑ɏŎªq̐̉˯̋]ŕ̩Ȟ̈̅˨�ʦ ʲ ̒ĵŎ̑İ�Å~̕�ɏŎ̑ªqƤ̩Ǌ˾̠̅̑

̌ˮ̥˨ĵŎ̍
�̑Ųɘ˳̣˧ʰʮʯʮ ä˳̣ ʰʮʯʵ ä̐˳˹̋
�̍ĵŎ̑Å̑Ü̒ȀÎ˾̋˯̥˨ʰʮʯʮ ä

̐̒˧ĵŎ̑İ�ÅĘŦ˧�ƷɏŎ˧�ÚɏŎ̑Äê̒˧̦̦̃̄
�̑ ʴʬʷ ?˧ʵʬʲ ?˧ʯʱʬʷ ?̌ˮ̈
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̅˨ʰʮʯʵä̐̒˧˻̑ŲƤ˴̦̦̃̄ʳʬʷ ?˧ʴʬʮ ?˧ʵʬʲ?̐Ȁ̜̈̅˨ĵŎ̐˲˹̥ȑƘɏŎ̑Äê̒˧

ʰʮʯʮ ä̐̒
�̑ ʴʮʨ̐ɩ˶̏˳̈̅˴˧ʰʮʯʵ ä̐̒
�̩H˳̐��̈̋˯̥˻̍˴Ǉȹ˽̦̅˨ʦ

ʦ

�ʦ ʲʦ ʰʮʯʮ ä˳̣ ʰʮʯʵ ä̐˳˹̋̑ĵŎ̑İ�ÅĘŦ̍�ɏŎ̑ªqʦ

ʦ

ʦ ̜̅˧ėǵ�ȐĀ̑ȧ�̥̍̏ǋ(ǰƆªĬ̑˽̣̐ǥǽ̏]ŕ̩Ȟ˰̟̅̐˧�ıȑż1̑ɇĩĨ\

˴İ�ÅĘŦ~̕�ŤĈɏŎ̑+̐̕	˱̥kŗ̐̉˯̋šȰ̩Ȟ̈̅˨Ǳŗ̍˾̋˧¤ǉȑż1͕ͤͣ

̌̑īȎđɏ˴�ƷɏŎ̐	˱̥òʕ̒̏˯�ȐĀ˴ˮ̥˻̍˴]˳̈̅˨˽̣̐˧�ŋɌ̐"Ȣ˽̦̥Q

Sđɏ̒�ÚɏŎ̩¨h˽̥̂�ı̌ȑƘɏŎ̩ŞĦ̥̀˴˧Ǹ˿̋İ�ÅĘŦ̩¨h˽̂̋˯̥˻̍˴

Ǌ˽̦̅˨�
ʦ Ņõ̐˧�£ȸǭ͕ͤͣ̌̑ɏŎªq˴�8̐	˱̥òʕ̐̉˯̋ĸ̣˳̥̐̀ȷ̝̍˾̋˧ãĈ */ ä
˳̣ãĈ �( ä̐ʀƶ˽̦̅ǍÕÝȖS�/¸̑ʀƶkŗ̩]ŕ˾̅˨Ƨ§ɵćkŗ̩İ�ÅĘŦ̌
Ě˱˧İ�ÅĘŦ̑"ƦªĬ̩ƪ˯̋]ŕ̩ȷ̝̅Ǳŗ˧ȑƘɏŎ̍�ƷɏŎ̑"ƦªĬ̒�8̩ȼĸ

˾̋˯̥˴˧�ÚɏŎ̑"ƦªĬ̒ˮ̜̤ȼĸ̌˵̋˯̏˳̈̅˨˻̦̣̐h˱̋˧ŅÃ̤̑ʞ̜̌̑ɒʏ̠

�8̑�ķ̩ȼĸ˾̋˯̢̅˰̆˴˧�ı̦̌̃̆˹̌̒Ě˱̣̦̏˯/Ƨ§̑kŗ˴ˮ̥˻̍˴Ǌ�˽̦

̅˨̺͔ͧͣ̑
̑�̉̌ˮ̥�Ù®·RŎŔ̴ͧ͝͏̽ɓ�ʀƶ�s̑�8̑�ķƤ̒˧͇ͣ͜˳̣Ġ

ȯ˽̦̥$�̑A̩Ǌ˾̋˯̥˻̍˴_ĸ˾̅˨�®RŎŔ̴ͧ͝͏̽ɓ�̌̒˧ð^̢̤/Ƨ§̘̑ɵć
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̸̩͔͈ͧ̿̐ʀƶ˴ɧ̟̣̦̋˲̤˧˻̢̑˰̏/Ƨ§̘̑ɵć̩u]̐Ě˱˵̦̋˯̏˯˻̍˴{�̐ˮ

̥̍Ȉ˱̣̦̥˨̟̃̑̅˧�õİ�ÅĘŦ̑Ġȯ̢̩̤ǥǽq˾PƟ&̐̉˯̋Í\˾̅˰˱̌˧˽̣̐Ų

ɘšȰ̩ɧ̟̥˻̍̌�£ȸǭ͕ͤͣ̌̑ɏŎªq˴�8̐	˱̥òʕ̐̉˯̋ĸ̣˳̐˾̋˯˷˻̍˴̌

˵̥̍Ȉ˱̣̦̥˨�
ʦ

ͬʲͭȑƘɏŎǛ̑ȶ8̐�˹̷̫͈̅ͧͩȾřʦ

ʦ cɠ̑ɣ̤˧İ�ÅĘŦ̩ƪ˯̋�̡ÝƭŐǛ̑ėǵ�ȐĀ̐̉˯̋ȬƉ̩Ȟ˰̆˹̌̏˷˧ȣ»Ʒ̐

2˴̵̬̲͆ͣ͢ȑƘɏŎ̏̑˳̩ĸ̣˳̐˾˧KM˾̵̬̲̋͆ͣ͢ȑƘɏŎ̩Ƕė˾̋˯˷úȧ˴ˮ̥˨̃

̟̑̅˧ĵŎP�̌Ȟ̷̫͈͇̩̈̅ͧͩͩ́ƪ˯̋˧�ȖȑƘɏŎ̑Ƕė̐Ë̥̀�˩̑ĨČ˯ąû

ʙͬˊˈˆ̩ͭǷȄƷ̐Ġȯ˾˧�ǒ̑ȑƘɏŎ̑ ˊˈˆ ̑Ź¼ȧ�˲̢̃̑̕�£Ü̩]ŕ˾̅˨�̥̅Ǳ

ŗ̍˾̋˧Ȣʦ ʰ ̐Ǌ˽̦̋˯̥ɣ̤˧Ⱦř̩Ȟ̈̅ ʯʱ ʖƼʁ̌̒˧ˊˈˆ Ġ¼A̐®˵̏ɬ˯˴̝̣̦̥˨


̠̌˧¯ƘŖ̑ ʯͫ̑ƇÏ̩ʄ˸˻̍̐Ë̥̀ ˊˈˆ ˴Ņ̠ʡ˷˧�ı̌ȝ¦̑ ʯͫ̑ƇÏ̩ʄ˸˻̍̐Ë

̥̀ ˊˈˆ ˴Ņ̠.˷̏̈̋˲̤˧Ƅ£̑ʖƼ̌̒˧̺̹ͧǈ̑Ƕė̘̑ ˊˈˆ ˴Ņ̠ʡ˷̏̈̋˯̥˨ʦ

ʦ

Ȣʦ ʰʦ �ǒȑƘɏŎ̐Ë̥̀ã  ˊˈˆ Ġ¼Aʦ
ʦ

ã  ˊˈˆʦʩVʭʨʭäʪʦ
ʦ

ˈ˝˚˗ˌ˝˕˕ʦ˂ʹ˃ʦ ˁ˚˓˛˜˚˘˖ʦ˖ˏˋ˗ʦ

ŵƫʦ ʯʳʲʳʬʴʦ ʯʴʳʳʬʳʦ

ưʦ ʯʳʰʲʬʰʦ ʯʴʱʮʬʵʦ

ŗũ�ʦ ʲʷʯʬʯʦ ʳʱʰʬʮʦ

ƞȖ�ʦ ʲʮʱʵʬʰʦ ʲʲʮʷʬʴʦ

�ÚŖʦ ʳʯʯʳʬʱʦ ʳʳʴʴʬʳʦ

¯ƘŖʦ ʯʯʵʵʲʬʴʦ ʯʰʶʯʯʬʶʦ

ƄÖʄƔŖʦ ʳʳʴʰʬʰʦ ʴʮʳʵʬʲʦ

̺̹ͧǈʦ ʳʲʰʲʬʵʦ ʳʶʷʶʬʵʦ

̶͓ͧͥͩ͘Ŗʦ ʲʴʷʷʬʰʦ ʳʯʳʱʬʮʦ

ȝ¦ʦ ʲʶʵʬʳʦ ʳʱʳʬʵʦ

âƑʦ ʲʷʶʯʬʴʦ ʳʲʴʴʬʷʦ

ǅƃʦ ʳʮʮʰʬʱʦ ʳʲʴʳʬʲʦ

Ə¦ʦ ʳʱʷʳʬʮʦ ʳʶʶʱʬʶʦ

ʦ

ʦ Ņõ̐˧�ıȑż1̍̑S�ǆǕ̵͔̼̯͈ͥ̍˾̋ǍÕǀ�Ôƭ̐˲˯̋ ˀʺˈ ̩Ƃƪ˾̅ǋ(ʂ:ɏŎ

̑��̐ɏ̥̀ºPºù̺̩ͩ͐̽ËɅ̺̐ͩ͐̽ÍȎ�cͨ�õ̷̫͈ͧͩ̐¤̊˷ǰƆ½ʟ̩Ȟ̈

̅˨Ŏ̵̢͔̼̯͈̤ͥ̐˧ˀʺˈ ̩Ƃƪ˾̅ȩ¹̤̺ͩ͐̽ͬÎ·ƨ̡ʡʥȉ̑-ȃă¥̩<Ƀȉ̡Áĳ̐Ñ

˹̥ȩ¹̤̺ͩ͐̽ͭ̑ƨƂƌɑê̫͔ͥͩ̓̌ȯǝ˾̅ǋ(Ʒ8A̒ ʷʫʶʯʯʫʱʴʶ V̍ȷǝ˽̦˧Ýų˳̣

ʡ˯ȶ8̩�˹̅Ŏ̺ͩ͐̽̐̉˯̋˧�Ôƭĩé˳̣ȣiɺ˴ÍO˽̦̥˻̍̐ȁ˴̈̅˨˻̢̑˰̐˧�

£̑ǋ(ʂ:ɏŎ̑��̐ɏ̥̀Ȟĩ̵̡̺͔̼̯͈ͩ͐̽ͥ̐̉˯̋˧8Aȶ8̩Ȟ˰˻̢̰̍̐̈̋͐

͇͕͉ͧ̽ͩ̽̑ĩǜñĈ̐ȁ˴̤˧�Ôƭ�̟ǍÕǀÀȕÝǛ˧İ�ÅĘŦ̐¤̊˯̰͇͕̅͐ͧ̽ͩ

͉̽̑ĩǜñĈ̐̒®˵̏Ŋô˴Ạ̦̃̂̋˯̥˨� ʦ
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���Ë«ƶȢǛ̑½Ĳơžʦ � � ʦ ʦ ʦ ʦ ʦ ʦ �
�
Ŏäê̑Ë«ƶȢ̑½Ĳơž̒$�̑ɣ̤̌ˮ̥˨�
�
͸̶͙̬ͩ͆ͧͺ�
�
l Ì® �( À / � )1 ¿fÒg� qd»�f{�¦g�
l ØÚ�À / � )1 ¿f�g� qd»�f{�¦g� �
l ØÚ�À )( � / ¿f�g� qdÉrf�¤²z¹��z��¢g� �
l ØÚ�À )( � *1 ¿fug� qdÉrf�¤²z¹��z��¢g� �
l ØÚ�À )) � )) ¿f�g� qdÉrf�¤²z¹��z��¢g� �
l ØÚ�À )) � )- ¿f�g� qd»�f{�¦g� �
l ØÚ�À )) � *( ¿f¬g� qdÉrf�¤²z¹��z��¢g� �
l ØÚ�À )* � . ¿f�g� qdÉrf�¤²z¹��z��¢g� �
l ØÚ�À )* � *� ¿f�g� qdÉrf�¤²z¹��z��¢g�

�
͸͇̬̫͛ǛQȢͺͬͲͲ&ͭ�
�
5OPTH ;�HTT=HR�-USVWLOLT;P>L�NWU?YO�?H;�*��PT�IUUS�LWH2�TL?�D!�PTKL@��!:��7:�3;PHT�
AL>PL?�#� )ä )* ņ 0ĵ	� �
�
ȩ˱̏˯8Ȃ�ȫqʦ ĩǜ̐�Ǆ��ĵŎǰƆİȌ�#� ) ä ))ņ */ĵ	� �
�

�˪Ĉɿ˫-]̑ ) ̐ʦ ˪ɆF˫̑ƽȫ˧ŌŒ̘̑ɋ'��ĵŎǰƆİȌ�#� ) ä ))ņ */ĵ	� �
�
İ�ÅĘŦ̑ąȆȺ̥��0ɎİȌ�#� ) ä 0ņ *0 ĵ	� �
�
�Ùʒg�ȇ˯�̶̩̈́̓ͧ͘�ǍÕͨ�Ôƭ̍½ȵʀ³��ʒŴİȌ�#� )ä / ņ �) ĵ	� �
�
Àȕ̑Î
�ɊŚ��LƝ̴̽͆ͩǲʜ��űĵİȌ�#� ) ä . ņ */ĵ	� �
�
ǲʜ̐Àȕ˽̴̪̽͆ͩͨǣ�Î
�ɊŚ��Ʃ�ƅ̩Ý #A��ŉĵİȌ�#� ) ä . ņ */ ĵ	� �
�
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ė˾̋˯˷úȧ˴ˮ̥˨˻̑Ɩ̐̉˯̋̒˧˪ͬ,ͭȑƘɏŎǛ̑ȶ8̐�˹̷̫͈̅ͧͩȾř˫̌ȸǭ̐ɂȿ
̩Ȟ̈̋˯̥˨�
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ǚͳǙʦ �ÚɏŎͨ�ƷɏŎͨȑƘɏŎ˧86# ̑�£ȸǭ͕͇͕ͤͣ̌̑ͩ́ͩ̽q�
�
ǚͲǞʦ ̒˿̟̐�
�
ʦ Ƨ§ͨǰƆͨǋ(̑ėǵ�ȐĀ̩˧�y-̢̤ȸǭ͕̣̏ͤͣ̌̍˱̥˻̍̑ɷȧĀ˴ɟäȹɁ˽̢̦̥˰

̐̏̈̋˵̋˯̥˨5˱̓˧
±Ƨ§Êɂ(˪ǚ�ŬƧ§¤ŎȯƮͬŜͭ˫̐˲˯̋˧�£̐˲˹̥ȑƘɏ

Ŏͨ�ÚɏŎͨ�ƷɏŎ̩ėǵ�Ȑ̏ñ̌Ņ®ʆ̐Ƃƪ˾˧�£U̐˲˹̥Ƨ§ɵć¡̑đɏͨƅɌ̩Ƃ

ƶq˽̂̋˯˷˻̍˴ɷȧ̍˽̦̋˯̥˨˻̢̑˰̏ı�Ā̌ĩǜ̩Ġɧ̥̟̀̅̐̒˧ÝƭŐy-˧ˮ̥˯

̢̤̒ȸǭ̏�ƦƷs]͕ͤͣ̌̑ơžďĤ˴úȧ̌ˮ̥˨�
ʦ ˻̑Ǚ̌̒˧ĵŎ̍˧ŲɘËɅ̍˾̋
�˧̭͉ͧ̑ǧ 1((S �ı̑ȭJê̌̑İ�Å͇ͩ́̑ĕî~̕
ŤǠ̩Ȟ˰˨˻͇̑ͩ́̒˧�̌ɠ̢̙̅˰̏�£Ǔ̑ėǵ�ȐĀ̑ȬƖ˳̣̝̋kƤƷ̏ĩǜǗŜ̑

�̌Ƃƪ˽̦̥̠̑̍˾̋Ą¼˾̋˯̥˨̜̅˧dƩƟ̍˾̋˧˻̢̑˰̏ȸǭ͕͇̩̏ͤͣ̌̑ͩ́Ģ6̥̀

˻̍̌ėǵ�ȐĀ̑ȧ�̥̍̏ǋ(ǰƆªĬ̑˧˽̣̐ǥǽ̏]ŕ̩�Ȑ̥̐̀˨�
ʦ $�̌̒˧̜͇́ͩ́ŤǠ̑ıſ̩ɠ̙˧ǵ˯̋÷̣̦͇͕̅ͩ́ͩ̽̐¤̊˯̋ĵŎ˧̃˾̋ŲɘËɅ

̍˾̋
�˧̭͉ͧ̑İ�Å˴̢̎̑˰̐]Þ˾̋˯̥˳̩ţȬ̥̀˨�
�
ǚͳǞʦ ıſ�
�
ʦ 3WWU?�LY�HR	��*())�͇̑ͣ̐͜ö˯˧İ�ÅĘŦ̑Řǯ̝̩ǡy̐ȼĸ̥̀˨ƥ�üƪ˽̦̋˯̥Řǯ
̝̌̒˧İ�ÅĘŦ :)̒�

IW = 3"9 × :"9 + 3<9 × :<9 + 3=9 × :=9 �
̍Ȣ˽̦̥˨˻˻̌˧:"9˧:<9˧:=9̦̦̒̃̄�ƷɏŎͬ95ͭ˧�ÚɏŎͬ#5ͭ˧ȑƘɏŎͬ!5ͭ̑ɏŎ͈̽
̵̈́̌ˮ̤˧� 3"9˧3<9˧3=9̦̦̒̃̄�ƷɏŎ˧�ÚɏŎ˧ȑƘɏŎ̻͉̮̑͝8ś̌ˮ̥˨�ƷɏŎ̑ǝ
\̐̒˧��˧ů�Ƥ˧jIg˧īȎ̩̏̎Ā`ͨäʥ`̐ȯǝ̐ƪ˯̋˯̥˨�ÚɏŎ̒˧ƩŢƪɏƩ̌

ˮ̥˧Ūŝ˧Ú¦̡ǒ˩̭̩̑ͧ͒͡Ǵǵȱɾſ̢̐̈̋8A̩ȯǝ˾̋˯̥˨ȑƘɏŎ̑ȯǝ̐̉˯̋̒˧

:)A�*()0 ̌̒ŠŖ̝̩̑ǝO˾̋˯̥˴˧˻˻̌̒ËɅ̩ĕî˾˧ɷȧ̏ȑƘɏŎ̌ˮ̥ƨĆǦ̑8A̠
ȯǝ̐�̞˨�
ʦ ƨĆǦ>̑äŬ?̐˲˹̥8A@ABC0̒˧Ŭ̢̑˰̐¼Ȇ˽̦̥˨�

@ABC0 = & 3CD
E

0
(FCDGCD),

.D1H�

ʦ ˻˻̌˧GC0̒ƨĆǦ>̑ǸʔǓ̑˰̇aƪ˽̦̥ʔǓ̑e�˧I̒eìƤ˧FC0̒ƨĆǦ>̑ǸʔǓ˧3C0̒ƨ

ĆǦ>̻͉̮̑͝8ś̌ˮ̥˨üƪ̑ʌ̐̒˧7-U;A;YLS�BLW>P-L�EHR=HYPUT�6HYHIH;L��7BE6�˳̣�÷̌
˵̥�äð̤̅ʔǓð̤̅ɺɽ8A̩ƪ˯̥˻̍˴¬˷˧˻˻̠̦̌̃̐ö˰˨ǖʁƷ̐ĸǊƷ̏ƨĆǦ̑Ġ

ȯA̒˧�P� LY� HR	� �*().�� �*�̑�Ȣ͇̩ͩ́ƪ˯̥ıſ̶̢̩̐̈̋̈́͑ͧ͘Ȟ˰˨̜̅˧ƨƟȅ̑ɺɽ8
A̒ KL�8WUUY�LY�HR	��*()*���/�̐ö˯ 7BE6 ˳̣�÷̥̀˨�
�
̶͉̈́͢˼̍̑İ�ÅĘŦ̑ȯǝŘǯ̝�
ʦ ˻̦̜̌˧:)A� *()0 ̏̎˧İ�ÅĘŦ̑ȯǝ̒�y-̌̑ȯǝ˴̪̍̎̌̚ˮ̈̅˨˯˷̉˳̑ɏŎʖ
Ƽ̐̉˯̋̒˧˻̢̦̣̤̑è˯�£̐Ë˾ȯǝ˽̦̅İ�Å̩ǧ 1((S�ı̶̷͉̮̑̈́̐͂ͧ̽ͩͣ̀͢
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̥̫͔̩ͥͩ̓�̥˨̟̃̑̅̐˧̵̻͈͂ͧ͛̈́͢ſ̍˯˰ċſ̩ƪ˯̥˨˻̑ċſ̒ǖʁȣʁſ̍˾̋è˷4

̨̦̋˯̥ċſ̌˧ȣiƷ͇̩ͩ́ƪ˯̢̤̋Ǥ˯s]ˮ̥˯̶͉̒̈́̌͢÷̣̦̋˯̥ªĬ̢̩̤ǭ˳˯s

]ˮ̥˯̶͉̒̈́̐͢Ŝ]̥̀ıſ̌ˮ̥˨5˱̓˧ˮ̥ªĬ:̩Ŝ]̥̀¦�̐̒˧ȣiƷ͇̩ͩ́ƪ˯̋

ǭ˳˯s]J˼̮̯̭͈̍̑(K̩ȯǝ˾˧̶͉̈́͢L̐˲˹̥̃̑ªĬ̩�

:M =
:

∑ (KK
(M�

̍˾̋ȯǝ̥̀˨�
� � �
ʦ �� )- ̒˧̶͉̈́͢˼̍̑İ�ÅĘŦ̑ȯǝŘǯ̝̑ţȧ̩�Ǌ˾̠̅̑̌ˮ̥˨�ƷɏŎ̍�ÚɏŎ̐
̉˯̋̒˧ɴɪéǀ͕͇ͤͣ̑ͩ́˴aƪ�Ȑ̌ˮ̤˧�y-͇̩̑ͩ́ƪ˯̢̥̤̠Ŝ]̑ǥê˴Ȕ˯̅

̟̣̩̃̇aƪ̥̀˨ȑƘɏŎ̐̉˯̋̒�y-͇̩̑ͩ́ƪ˯̥˨Wƨ�Ȑɏƍ̐̉˯̋̒˧�ɠ̑ɣ

̤�Ȣ͇ͩ́̍ƨĆǦ͇͕̩ͩ́ͩ̽ǯ̝�̨̂̋Ġȯ̩Ȟ˰˨qǄƛįͨɼƟ̒̀̌̐ 1((S �ı̶̑͢
͉͇̈́̑ͩ́˴ˮ̥̟̅˧̦̣̃̒y̐Ņõ̐ʎȯ̥̀˨P̋̑8A̒Ŏä̑ǣ͉ͣ¤Ǝ̐ģǝ˾̋˯̥˨

̶̜͉̅̈́̒͢Ǽê̢̺̭̐̈̋̾˴ƴ̥̟̏̅˧̃̑Ⱦĭ̠Ȟ̈̋˯̥˨�̌̒�ɏŎ̑ȸǭ̐̉˯̋ȼĸ

̥̀˨�
�

�
�
�� )-�̶͉̈́͢˼̍̑İ�ÅĘŦ̑ȯǝŘǯ̝�
ʦ

ʦ
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�ƷɏŎʦ

ʦ

ʦ ˀˊˇ ̐ö˯˧̜́
�̑˧ʰʰ ƿͨʳ ȑżsͨʲ ƽɛÝ̑ȯ ʱʯ ̑�ǪȞĩs̍˧ĵŎ̑ ʲʵ ɴɪéǀ˧̭ͧ

͉̑P ʱʴ Ù̐Ë˾�ƷɏŎ̩ȯǝ̥̀˨úȧ͇̏ͩ́̒��̑ǳȯÐ˳̣�÷˾̅˨̃̑õ˧�P1̑Ǹ

ȯ˴ ˀˊˇ ̑Ǳŗ̍ĭ�̢̥̀˰̐Ⱦĭ̩Ȟ˰˨Ȟĩs]Ȗ̶͉̈́͢ʁ̌˧Ā`ͨäʥͨjIg̑]Þ˴Sɣ

̌ˮ̥̍˯˰ɟ,Ʒ̏%¼̩ȃ˯̅�̌˧�ɠ̑Ŝ]̐ƪ˯̥̮̯̭͈̍˾̋˧̸̫ͥͧ͐®·ǋ(ǰƆ͇ͩ

́üƪ̿ͧ́ͩ̑3Ĉ˾̶͉̅̈́͢��͇ͩ́̑ǚ͵Ɯ̩ƪ˯̥˨ʦ

ʦ

�ÚɏŎʦ

ʦ

ʦ ̜́˧�ƷɏŎ�ť̐Ȟĩs]˼̍̐�ÚɏŎ̩ȯǝ˾˧�P1̑Ǹȯ̍ĭ�̢̥̀˰Ⱦĭ̩Ȟ˰˨̻͂

̵͈ͧ͛̈́͢ſ̮̯̭͈̑̍˾̋˧�ÚNê̍˯˰ªĬ̩3Ĉ̥̀˨Ņ^̐˧�Ȣ̢͇̤ͩ́̐˪�ÚƟ̐Ȩ̨̦

̅�Ȣͬˋ˚˜˓ː˓ˍ˓ˋ˕ʦ ˛˝˚ːˋˍˏͭ˫̐]ʛ˽̶̦͉̅̈́̍͢˧̃˰̌̏˯̶͉̈́̐͢]ʛ̥̀˨õȉ̑�ÚNê̒ ʮ ̍

̥̀˨cȉ̐̉˯̋̒˧̫̲͛͢ƄƁ®ŴçƧ§ă¥̿ͧ́ͩ3Ĉ̑ȠĺƮJ͇ͩ́̑­ʁNê̩�ÚN

ê̥̍̀˨ʦ

ʦ

ȑƘɏŎʦ

ʦ

ʦ qǄƛįͨɼƟ̐̉˯̋̒˧ˀˊˇ ̑�y-̵͇̩̻͈̑ͩ́͂ͧ͛̈́͢ſ̶̢͉̐̈̋̈́̐͢Ŝ]̥̀˨{

Żͨ¯Ƙ̳̽̐̉˯̋̒˧̵͕́ͩñë͇̩͍͎͉̑ͩ́ͩͩ®·̑�Ʀ]ŕ̿ͧ́ͩ˳̣�÷˾˧Ǆƕ̒


�̐ʂ˾̋̒ ʻˋ˓ʦ ˏ˜ʦ ˋ˕ʬʦ ʩʰʮʯʰʫʦ ʲʲʪ˧ĵŎ͇̑ͩ́̒�ɐȾřǸ�̿ͧ́ͩĢ6̑˧̭͉ͧ̐̉˯̋̒˧


±ĩé˲̢̕Ùĩé̑ǳȯÐ̢̐̈̋QȢ˽̦̅ă¥̩L̐˻̦̠�ť̵͕̐́ͩñë͇̩̑ͩ́ƪ˯

̥˨˻̦̩ ʷʮʮ˖ �ı̶͉̑̈́͢�͇̑ͩ́̐ªģ˾˧̮̯̭͈̥̍̀˨ʦ

ɼƟ̐̉˯̋̒˧�ɐȾřǸ�̿ͧ́ͩ̑Ģ6̥̫̼̫̀P1̑ɼƟɏƍ̑Ǽêǰêă¥̶̩͉̈́͢�

͇̑ͩ́̐ªģ̥̀˨¢țɏƍ̑
ùɲ̑Ǽêǰê̑�ɝ̐]Þ̥̀̍%¼˾̋˧V̐�̶̜̦̥͉̈́͢�

̐ɏƍɹ̩Ŝ]˾̋ªģ̩Ȟ˰˨ɏƍɹ˴Ïͨ
ͨ¬̑ʹŰʊ̌ȱɾ˽̦̋˯̥̟̅˧̦̃̐ü˿̋¢țɹ̩

Ȳ¼̥̀˨˻̑¢țɹ̩̮̯̭͈̥̍̀˨ʦ

ʦ ʦ Wƨ�Ȑɏƍ̐̉˯̋̒˧ʾ˕˘ˌˏ˕ˋ˗ˎʱʮ ̍˯˰ ʱʮ˖ �ı̶͉͇̑̈́ͩ́͢˴aƪ�Ȑ̌ˮ̥˨˻͇̑ͩ́

Ǔ̒˧ƚßŖ˧ƈßŖ˧�ÆßŖ̶̡͓̩ͧͥͩ͘s`˾̏˯̟̅˧˻˻̌̒r�àǹ̢̤x̑ŠŖ̩ƚ

ßŖ˧r̩ƈßŖͨ�ÆßŖ̍˾̋ɟ,˾̋˯̥˨̶͓ͧͥͩ̒͘Ơ̐8A˴ʡ˯̟̅s`̥̀˻̍˴ň̜˾

˷˧ǣ��ɐȾřɲ̶͓̑ͧͥͩ͘]Þ̢͇̤ͩ́̐Ơ¼̥̀˨Ņõ̐˻̦̩ ˢ˘˗ˋ˕ʦ˛˜ˋ˜˓˛˜˓ˍ˛ ſ̢̤̐ ʷʮʮ˖

�ı̶͉̑̈́̐͢ʎȯ˾ƽ˾̮̯̭͈̥̍̀˨ʦ

ʦ

ʦ

ǚʹǞʦ Ǳŗʦ

ʦ

�ƦƷ]Þʦ

ʦ

ʦ �ʦ ʯʴ ˳̣�ʦ ʯʶ ̐˳˹̋˧ĵŎ˧̃˾̋ŲɘËɅ̍˾̋
�̭͉̍ͧ̑ ʰʮʯʵ äĽƖ̑İ�ÅĘŦ̍�Ʒ
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ɏŎ˧�ÚɏŎ˧ȑƘɏŎ̑]Þ˴�Ǌ˽̦̋˯̥˨ʰʮʯʵ ä̑ĵŎ~̕
�̑�ɴɪéǀʫʦ�ƿ̑İ�

ÅĘŦ̍̃̑ŤĈ̐̉˯̋̒!ɾ̩}ƙ˽̦̅˯˨�ɏŎ̑]Þ̩Ǉȹ̥̀̍˧̜́
�̐˲˯̋̒˧


�̑��]Þ̑B̤̩Ǌ̀ǹ̍˾̋ǃ̣̦̥œrɲ�§̑ʤǘŸƿʤźÝ̍Ȧxɲ�§̑ʑxƿ<ÔÝ

ʠȡÝ̩Ǳ̪̆ǹͬʤźͨʠȡǹ̩ͭ§̐˧Ơ̐İ�ÅĘŦͨ�ƷɏŎͨ�ÚɏŎ̐˲˯̋œȦʁ̑śÜ˴

ĸǇ̐Ǉȹ̌˵˧İ�ÅĘŦͨ�ƷɏŎͨ�ÚɏŎ̐˲˯̋��̍�ťœɲ̐B̈̋˯̥˻̍˴ȩ̣̦̥˨

�ı˧ȑƘɏŎ̐̉˯̋̒ʤźͨʠȡǹ̑œȦ̛̌̚Ǜ˾˷]Þ˾̋˯̥˨˻̦̣̑]Þ˳̣˧�o̡Ŵ@

ő&̍˯̈̅˧��]Þ̩Ȫ¼̥̀ȧ�˴İ�ÅĘŦͨ�ƷɏŎͨ�ÚɏŎ̠̐òʕ˾̋˯̥̍ĠƉ˽̦̥˨ʦ

ʦ ̭͉ͧ̐˲˯̋̒˧ŽÖɲ̍�§ɟɝ̑rɲ�£̐˲˯̋ʡ˯ŵƎ̌̑İ�Å̑]Þ˴ȩ̣̦̥̑̐Ë

˾˧Uʈɲ̌̒.ŵƎ̐ŭ̜̈̋˯̥˨̃̑ƦƬ̍˾̋Ȉ˱̣̦̥̑˴˧ÿɤ̏ǰƆƶÓ̑̂˯̌˧ŽÖɲ

˲̢̕�§ɟɝ̑�£̐˲˹̥̭ͧ͒ͨ͡Ú¦ͨŪŝĭȆɧȞ̆˹̌̏˷īȎͨtƵ̺ͩ͐̽̑ƶÓ˴Ȉ

˱̣̦̥˨̜̅˧ɜŢ˲̢̕ƲƩŢ˴ƥĽƖ̌u]ƶɫ˾̋˲̣́˧ğĞĎȟ̠.ŵƎ̌qǄƛį̡ɼƟ

̑ğĞ˲̢̃̑̕aƪ˴ʆ̣̦̠̅̑̌˾˳̏˯̑̌˧İ�ÅĘŦͨ�ƷɏŎͨ�ÚɏŎ̐Ų̙ȑƘɏŎ

̑]Þ˴P1Ʒ̐.ŵƎ̠̏̑̍̏̈̋˯̥˨ʦ

ʦ ĵŎ̑İ�ÅĘŦ~̕�ɏŎ̑]Þ̩Ǉȹ̥̀̍˧İ�ÅĘŦͨ�ƷɏŎͨ�ÚɏŎ̑ʎ
˴ŽÖɲ̐

ȩ̣̦˧Ơ̐œƄɪͨÔʉİæǹˮ̥˯̒°ãƁ͕͈ͣ̐Ž̈̋ʎ
ê˴ʡ˯˨
�̭͉̍ͧ̍̑ËŲ̌Ơ

øƷ̏˻̍̒˧�ƷɏŎ˴®˵̏B̤̏˷P�̐]Þ˾̋˯̥˻̍̌ˮ̥˨̜̅˧ĵŎ˧
�˧̭͉ͧ̑ɏŎ̑

]Þ˳̣ȩ̣̦̥G�̍˾̋˧ɴÝ̐˲˯̋̒�ƷɏŎͨ�ÚɏŎ˴ʡ˷̤̏˧ȑƘɏŎ˴.˷̥̏˻̍˴ę

˺̣̦̥˨ʦ

ʦ
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ʦ

�ʦ ʯʴʦ 
�̑İ�ÅĘŦ~̕�ɏŎ̑]Þʦ

ʦ
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ʦ

�ʦ ʯʵʦ ĵŎ̑İ�ÅĘŦ~̕�ɏŎ̑]Þʦ

ʦ
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ʦ

�� )0� ̭͉ͧ̑İ�ÅĘŦ~̕�ɏŎ̑]Þʦ
ʦ

ʦ

�ɏŎ̑]Þ̍ɴÝ
ùɲ˳̣̑ɒʏ̑ʂ:ʦ

ʦ ʦ

ʦ �ɠ̑ɣ̤˧ĵŎ˧
�˧̭͉ͧ̑ɏŎ̑]Þ˳̣˧ɴÝ̐˲˯̋̒�ƷɏŎͨ�ÚɏŎ˴ʡ˷̤̏˧ȑƘ

ɏŎ˴.˷̥̏G�˴Ǉȹ˽̦̅˨��̍ǰƆƂl̒ɴÝɲ̐ʎ
˾̋˯̥˻̍˳̣˧ɴÝɲ̑�ɏŎ̐̉

˯̋˧ɴÝ
ùɲ˳̣ʏ̦̥̦̐̉̋�ɏŎ̑]Þ˴̢̎̑˰̐ªq̥̀˳̐̉˯̋ĸ̣˳̥̐̀˻̍̒ɷ

ȧ̌ˮ̥˨ʦ

ʦ �ʦ ʯʷ ̒˧r�̩5̍˾̋˧ɴÝ
ùɲ̩
ù̍˾̋ ʯʶ ̑�ùV̩ ʰ˔˖ ʁʋ̌ġ˯̅Ɵ̌ˮ̤˧ɴÝ


ùɲ˳̣̑ɒʏ̍S̐İ�ÅĘŦ̑]Þ˴ªq̥̀ťµ˴ȬÈ̌˵̥˨˻̢̑˰̐˧"ȢƷ̏ɴÝ̐˲˯
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̋ɴÝ
ùɲ˳̣̑ɒʏ̍S̐�ɏŎ̑]ÞÄê˴̢̎̑˰̐ªq̥̀˳̩ĸ̣˳̥̐̀˻̩̍ƼƷ̐˧ĵ
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��? AHBCG? EFBFJ? ELBLE? LBFC? DHBDC? ADDBGD? HCBEH? HKBEF? EDBJL? FIBHH? GFBKC? DCBIK?

)�? ACBJK? GCBHE? GDBIE? FHBJD? FIBJJ? AFBGF? GLBFJ? HCBHG? IBFC? FKBCK? FLBDI? ADBJG?

��? ADBKC? ELBKE? FEBEC? DLBKE? EEBCE? AJBJC? GKBJF? HDBGH? DGBHI? EJBFH? ELBIK? ADBLC?

�1;? AFBHD? EHBLC? FCBGK? DEBDE? DIBEC? ADCBLG? GLBHG? HGBLK? DKBJJ? HCBLE? HIBGD? DLBKJ?

��? DCBFH? JIBKH? ICBEI? IIBFK? HCBJJ? AHBLE? DEIBJJ? DCHBHD? EKBEF? DDBKF? DBFG? AFIBJJ?

�1? GBHK? GJBGK? GDBCE? FHBLF? ELBLK? AJBKF? DCGBEE? LHBEK? FKBGK? DCBCG? HBEE? AEHBFK?

*�? FBLF? IHBEH? HLBCD? JFBEE? IIBIK? GBKE? HFBIK? GJBKJ? AJBCC? KLBEH? KEBDC? DGBHE?

�<? ACBFJ? GGBGE? GGBLI? GGBFK? GGBLE? ACBCF? GGBHC? GHBCH? CBCI? FLBKD? GCBFG? AFBDL?

0wV� Wbf
ae,�e��	t,�8+\k_�e� ul$]xV(�Wbf
ae,�e(�	t,�8+\k_�e� ul5]x��fVv�&mrpsnq!i
e ECDJ �4��=oqWe[bUV��!iWbf!9��dXZj
��dg`a��\k_�l$]x��fV��!i ECDJ �
�=oqWe[bUV-#/@Wbf�:
)e%��tPTud�]j/2t@ul"�]jU
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ɯ ǽ� / p˝ǽ� 0 ˛ ɺɸɹɸ Ùʻ˪ ɺɸɹɿ Ù˙ʻˁ˔˚īĹ˖xɂȼßƦ˖��xƥ˚ħ�·ďŒ˖xȥĹ
˚�c˰ưˆ˔ʷˬʲŬüˈˠʽſ˖ˆ˔ʱǽɯ ɼ ʻ˪ǽɯ ɾ ˙ʺˁˬĿ�ʱ�Űʱ�ɑʱd�˙ɏˈˬǔȈ˛ʱɯ

ǽ� / p˝ǽ� 0 ˚ˌ˭˖ƚ˘ˬʲǽɯ ɼ ʻ˪ǽɯ ɾ ˙ʺʷ˔˛ʱɂ ˚Ɔñ˙ƨƢˈˬ˃˖˰Ƣƞ˖ˆ˔ʱèȑ
ǔȈ˛˃˭˪̱˒˚ɂÑ̪Ŀ�ʱ�Űʱ�ɑʱd�̫˚�ò�eˏˁ˰ºȟ˖ˈˬʲˌ˚ˎ˦ʱĿ�˛Ŀ�˚

ɺɻ eʱd�˖�Ű˛�ò˕ʶˬ̲e�˙˒ʷ˔˚ˤȈǅˆˎǒŃ˕ʶˬʲˣˎʱʴ�ɑʵ˖˛�ɑß˕˛˘ʿ

�ɑÑ˰ďˈʲˆʻˆ˘ʼ˪ʱǽ� / p˝ǽ� 0 ˕˛ʱĿ�ʱ�Űʱ�ɑʱd�˛	�˙ʺˁˬĳ�ǸĞeO
˰ü�ˈˬʲ,ʹ˜ʱǽ� / ˙ʺˁˬʴ�ɑʵ˖˛�ɑÑ˕˛˘ʿ�ɑß˚˃˖˰ďˆ˔ʷˬʲɯ
ɯ ǽ� / p˝ǽ� 0 ʻ˪ʱzˇ�˙ʶ˫˘ʼ˪˧ɂȼßƦɷƥ˙˩ˑ˔·˚OÒ˛�ʽʿƚ˘ˬ˃˖ʼOʻˬʲ,
ʹ˜ʱīĹ˕ħ�·˚¶àʼĳ˧ɬʷ˚˛Ŀ�˕ʶ˫ʱĳ˧&ʷ˚˛dŰȼ˕ʶˬʲĿ�˚ħ�·¶à˛

dŰȼ˚ ɹɸɸ 5��˖˘ˑ˔ʷˬʲɯ

ɯ ˣˎʱħ�·˛��˚̗̈̉̌˰ɔʿD˔˚ɂȼßƦ˖ƥ˙ʺʷ˔�ʹ˔ʷˬʲ̗̈̉̌˕˛ʱɺɸɹɸ Ù˚Ǯ

ƂȥĹʼħ�·D(˚ʀɸɰ˰k˦˔ʷˎʼʱɺɸɹɿÙ˙˛�ƞȥĹ˖�ÏȥĹ˚�[O˰�ʽʿȧʹˬé˕

ǵˆʿŵ¾ˆ˔ʷˬʲ˃˭˛ʱ��Ğß˙˩ˬ��ȀɁ˙ʺˁˬǮƂȥĹ˚ŮƏp˝ǆƋ˙ɏˆ˔ʱĎǕw

ǭ˘ĨǄ˰ȂNˈóȁʼʶˬ˃˖˰ưˆ˔ʷˬʲɯ

ɯ ˣˎʱˌ˚�˙ƨƢˈˠʽſ˖ˆ˔ʱīĹ˙ʺʷ˔˛ǳ�Ʀ˰ɔʿD˔˚ɂȼßƦ˙ʺʷ˔ǮƂȥĹʼ

�[ˆ˔ʺ˫ʱ��˙ʺʷ˔˛Űi˖ŧi˰ɔʿD˔˚ƥ˙ʺʷ˔ŵ¾ˆ˔ʷˬ˃˖ʼĐ˂˪˭ˬʲˣˎʱī

Ĺ˚Ŝ˗˚ɂȼßƦ˙ʺʷ˔�uʼŵ¾ˆ˔ʺ˫ʱ��è˫˚�ƞȥĹ˚�[˙qĮ˅˭˔ʷˬğǫp˝

]>Ľ�˛ĝ�ˆ˔ʷˬʼʱŲV˘�uŵ˚�ɥʼɞŋʱÊăʱƵƐʱ²Ì˙ʺˁˬ�ƞȥĹ˚ŵ¾˙˒

˘ʼˑ˔ʷˬʲˌˆ˔ʱĿ�˖Ʋ£Íˏˁ˛ǵˆʷ�uə�ʼȁ�˖˘˫,�ƞ˘¨�˕ʶˬʼʱħ�·ď

Œ˙ʺˁˬ�ƞȥĹ˚Xy˛Ŝ˗˚ɂȼßƦ˙ʺʷ˔ŵ¾ˆ˔ʷˬ˃˖˧ƨƢˈˠʽſ˕ʶˬʲ
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ǽ� /�ɺɸɹɸ Ùʻ˪ ɺɸɹɿ Ù˙ʻˁ˔˚īĹ˚xɂȼßƦ˙ʺˁˬħ�·ďŒ˖xȥĹ˚�cɯ

³·Ä�  
¤�

Éx  

£�Áe;(fÉx

/% 
¤±�Ìe:7fÉx /% ¤��Ìe:7fÉx�  

�¬�ÌeNCfÉx

/% 

Î´  u¤¶a  Î´  
u¤

¶a  
;(� Î´  

u¤

¶a  
;(� Î´  

u¤

¶a  
;(� 

�-@  
-3.51  25.93  30.52  12.13  16.21  

-

10.96  49.40  54.84  18.63  50.89  56.38  19.81  

I*3  
-6.56  15.71  23.83  -3.35  3.44  

-

16.47  48.71  59.14  28.52  42.34  52.33  23.02  

�"3  
-5.26  27.25  34.31  -1.84  3.61  

-

22.86  84.40  94.64  44.92  43.83  51.81  13.03  

�
3  
-1.34  45.27  47.25  24.22  25.91  

-

14.49  89.89  92.48  30.71  37.13  39.00  -5.61  

823  
-8.23  13.32  23.48  -4.88  3.65  

-

16.06  41.59  54.29  24.95  46.95  60.12  29.68  

��3  
-5.94  20.71  28.34  1.31  7.71  

-

16.07  52.95  62.61  26.71  50.57  60.08  24.73  

7�3  
-7.38  28.47  38.70  8.11  16.72  

-

15.85  61.55  74.43  25.76  37.76  48.73  7.23  

<
3  
-2.74  37.48  41.35  29.41  33.05  -5.87  51.59  55.87  10.27  -2.60  0.14  

-

29.15  

'$3  
-2.51  33.07  36.50  27.44  30.72  -4.23  42.88  46.56  7.37  17.79  20.82  

-

11.49  

:L3  -2.60  33.69  37.25  22.33  25.60  -8.49  53.01  57.09  14.45  42.78  46.58  6.80  

�13  1.45  40.68  38.66  36.17  34.22  -3.21  53.08  50.89  8.81  33.11  31.21  -5.38  

	=3  
0.31  43.01  42.58  40.89  40.46  -1.49  48.12  47.67  3.57  9.38  9.05  

-

23.52  

&�B  
3.86  65.38  59.24  74.05  67.59  5.24  52.97  47.29  -7.50  154.95  

145.4

9  54.16  

6��3  1.02  49.28  47.77  50.53  49.01  0.84  46.65  45.17  -1.76  53.97  52.42  3.14  

#/3  
-4.21  22.06  27.43  7.27  11.99  

-

12.12  44.11  50.45  18.06  51.97  58.65  24.50  

��3  
-2.75  29.02  32.67  12.34  15.52  

-

12.92  53.35  57.69  18.86  44.98  49.08  12.37  

5�3  
-1.68  33.06  35.33  18.86  20.88  

-

10.67  56.50  59.16  17.61  39.95  42.34  5.18  

7�3  -3.59  26.55  31.26  14.76  19.03  -9.32  43.30  48.63  13.24  37.25  42.36  8.45  

�)3  
-4.53  30.40  36.59  16.91  22.47  

-

10.34  50.51  57.66  15.42  47.09  54.08  12.81  
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ED3  -3.14  27.46  31.59  15.61  19.36  -9.29  47.59  52.36  15.79  44.31  48.98  13.22  

�F3  -3.33  27.88  32.28  18.03  22.10  -7.70  45.35  50.36  13.66  38.90  43.68  8.62  

J�3  -2.36  29.87  33.00  23.58  26.56  -4.84  40.48  43.87  8.17  30.04  33.18  0.13  

!43  1.56  46.84  44.58  45.46  43.21  -0.94  48.64  46.35  1.22  42.36  40.16  -3.05  

�C3  -2.65  30.79  34.36  28.33  31.83  -1.88  33.27  36.90  1.90  37.07  40.81  4.80  

.?3  0.13  36.64  36.47  32.04  31.87  -3.37  41.75  41.57  3.74  39.57  39.39  2.14  

�B�  -1.61  41.35  43.65  37.81  40.06  -2.50  50.11  52.55  6.20  35.74  37.95  -3.97  

�G�  -0.41  44.45  45.04  44.39  44.98  -0.04  44.57  45.16  0.08  40.47  41.04  -2.75  

��3  -1.59  34.48  36.65  28.60  30.68  -4.37  45.91  48.26  8.50  29.90  32.00  -3.40  

�;3  -3.55  33.09  37.98  27.05  31.72  -4.54  49.66  55.16  12.45  37.03  42.06  2.96  

�+�3  
-5.00  32.18  39.13  17.22  23.39  

-

11.32  57.18  65.44  18.91  37.91  45.16  4.34  

N
3  
-3.36  20.00  24.18  6.18  9.88  

-

11.51  44.96  50.00  20.80  36.29  41.04  13.58  

�(3  
-4.26  20.76  26.14  3.78  8.41  

-

14.06  46.02  52.52  20.92  38.80  44.98  14.94  

��3  -2.00  29.38  32.02  18.19  20.60  -8.65  49.16  52.20  15.28  32.09  34.79  2.09  

��3  -1.15  36.07  37.65  30.61  32.13  -4.01  44.94  46.63  6.52  37.17  38.77  0.81  

��3  -4.80  26.09  32.44  15.85  21.68  -8.12  42.21  49.38  12.79  37.60  44.53  9.13  

 �3  
-6.32  24.28  32.66  9.08  16.43  

-

12.23  51.93  62.17  22.25  41.43  50.96  13.80  

K�3  -3.01  27.83  31.80  16.85  20.48  -8.59  50.15  54.82  17.46  26.53  30.47  -1.01  

!�3  
-4.93  21.40  27.69  7.37  12.93  

-

11.56  47.16  54.78  21.21  40.16  47.42  15.45  

M43  
-6.60  20.46  28.98  3.25  10.55  

-

14.29  55.01  65.96  28.68  33.78  43.24  11.06  

7�3  0.66  34.63  33.74  27.45  26.61  -5.34  49.50  48.51  11.04  28.55  27.70  -4.52  

�?3  -3.57  17.38  21.72  5.71  9.62  -9.94  38.12  43.23  17.67  24.49  29.09  6.05  

E�3  
-5.69  21.07  28.37  4.38  10.67  

-

13.79  56.73  66.18  29.46  27.76  35.47  5.53  

0%3  
-2.79  24.02  27.58  10.98  14.17  

-

10.51  51.49  55.84  22.15  26.92  30.56  2.34  

��3  -4.16  20.78  26.03  9.00  13.74  -9.75  36.99  42.94  13.42  27.82  33.37  5.83  

��3  
-4.38  15.50  20.79  -2.19  2.30  

-

15.31  46.33  53.04  26.69  27.01  32.83  9.97  

O��3  
-4.70  17.31  23.10  1.92  6.95  

-

13.11  49.67  57.05  27.59  25.33  31.52  6.84  

,93  
3.37  27.77  23.60  12.15  8.49  

-

12.22  58.57  53.40  24.11  39.03  34.50  8.82  
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ɯ

ǽ� 0ɯ ɺɸɹɸ Ùʻ˪ ɺɸɹɿ Ù˙ʻˁ˔˚��xƥ˚ħ�·ďŒ˖xȥĹ˚�cɯ

¡  

¤��

Éx  

£�ÁeIWfÉ

x% ¤±�Ìe:7fÉx% ¤��ÌePCfÉx% �¬�ÌeNCfÉx% 

Î´  u¤¶a  Î´  

u¤¶

a  %IW Î´  

u¤

¶a  %IW Î´  

u¤

¶a  %IW 

Ë�  

10.2

1  82.61  65.70  66.21  50.82  -8.98  147.30  124.39  35.42  -9.82  

-

18.18  

-

50.62  

²°  

19.3

6  89.40  58.68  55.12  29.95  

-

18.10  204.30  154.94  60.66  -19.53  

-

32.59  

-

57.51  

|Ë  4.11  61.55  55.17  44.60  38.89  

-

10.49  169.34  158.71  66.72  -7.69  

-

11.34  

-

42.86  

H>  3.17  57.74  52.90  48.55  44.00  -5.83  175.40  166.95  74.59  -8.90  

-

11.70  

-

42.25  

¸ l n f

m  1.89  26.71  24.35  48.34  45.58  17.07  181.30  176.07  122.01  -20.19  

-

21.67  

-

37.01  

A�  

-

0.54  61.02  61.89  35.63  36.36  

-

15.77  158.64  160.04  60.62  -7.39  -6.89  

-

42.49  

�Ò  

-

1.49  62.35  64.80  52.29  54.59  -6.20  156.99  160.88  58.29  -4.16  -2.71  

-

40.97  

�Ñ�  

-

1.55  44.67  46.94  60.01  62.53  10.61  195.56  200.20  104.30  -10.52  -9.12  

-

38.15  

¢}  4.57  49.76  43.21  35.94  29.99  -9.23  113.83  104.49  42.79  -13.26  

-

17.05  

-

42.08  

�­  1.62  69.55  66.84  44.02  41.72  

-

15.06  158.08  153.96  52.21  -7.04  -8.53  

-

45.17  

Ó�  3.44  67.65  62.08  47.86  42.95  

-

11.80  145.86  137.68  46.65  -7.65  

-

10.72  

-

44.91  

‒×  4.58  64.99  57.77  52.78  46.09  -7.40  194.93  182.02  78.75  -0.58  -4.93  

-

39.74  

Æ�  5.48  83.48  73.95  61.20  52.83  

-

12.15  184.11  169.36  54.84  -8.31  

-

13.07  

-

50.03  

�§  3.17  81.85  76.27  84.57  78.90  1.49  161.37  153.34  43.73  -6.30  -9.17  

-

48.47  

�µ  3.94  76.66  69.96  56.25  50.33  

-

11.55  155.03  145.36  44.36  -9.16  

-

12.60  

-

48.58  

|¹  1.23  79.85  77.66  51.23  49.39  

-

15.91  192.36  188.81  62.56  0.71  -0.51  

-

44.00  

�Ë  2.62  75.61  71.12  57.47  53.44  - 209.99  202.06  76.52  -6.73  -9.12  -
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10.33  46.89  

�¹  3.99  77.96  71.12  66.42  60.03  -6.48  200.77  189.21  69.01  -6.85  

-

10.43  

-

47.66  

�µ  6.54  80.02  68.97  60.57  50.71  

-

10.81  176.21  159.25  53.43  -7.24  

-

12.94  

-

48.48  

�§  5.54  70.40  61.46  60.75  52.31  -5.66  195.61  180.10  73.48  -7.85  

-

12.69  

-

45.92  

}¹  6.15  85.28  74.53  66.69  57.03  

-

10.03  238.18  218.57  82.53  3.83  -2.19  

-

43.96  

��  6.16  73.14  63.10  63.36  53.88  -5.65  175.44  159.46  59.08  -15.25  

-

20.17  

-

51.05  

�«  2.78  64.89  60.43  69.34  64.76  2.70  172.33  164.96  65.16  -9.10  

-

11.56  

-

44.87  

��  2.49  88.18  83.61  

101.4

7  96.58  7.06  250.50  241.99  86.26  -13.41  

-

15.51  

-

53.98  

v¹  

-

3.91  69.66  76.57  70.41  77.34  0.44  274.50  289.74  120.73  -9.35  -5.66  

-

46.57  

gkhi  

11.8

8  -32.32  -39.51  42.61  27.46  

110.7

2  207.19  174.57  353.90  -43.56  

-

49.56  

-

16.61  

Õ§  2.26  56.39  52.93  38.28  35.21  

-

11.59  202.63  195.93  93.51  -7.09  -9.15  

-

40.59  

��  2.17  46.06  42.96  62.71  59.26  11.40  200.48  194.11  105.73  -15.54  

-

17.33  

-

42.17  

¨}  5.79  2.20  -3.39  77.17  67.47  73.36  313.81  291.17  304.91  -28.29  

-

32.21  

-

29.83  

»z  7.31  67.99  56.55  67.64  56.23  -0.20  222.91  200.91  92.22  -25.51  

-

30.58  

-

55.66  

£Ô  

11.4

5  28.34  15.16  56.36  40.29  21.83  246.23  210.66  169.77  -17.84  

-

26.28  

-

35.99  

ɯ

ɯ

ɯ ɯ
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ǁ + Ǉɯ Ñ˚�ǅ̪ŚN̫˚Iȍ˖ħ�·ďŒ˚�c˚ɏ0˙˒ʷ˔ɯ
ɯ

Ƭƻ˚Ǭİɯ

ɯ ȳÙʱƌ��ɥ˨�uŵ¾�ɥ˖ʷˑˎ»ľ˚��˙˧�ʽʿɏ˯ˬ�ɥʼ˺̧̤̃˲̖̉˅˭ˬ˩ʸ˙˘

˫ʱ�ĨǮŨ(˚ĞǄƽňȻƷ˙ʺʷ˔˧ʴĎǕwǭøʵ˰ô|ˈˬ˃˖ʼüț˅˭ˬ˩ʸ˙˘ˑˎʲĹǇ˚

Ƭƻ˕˛ʱ�ĨǮŨ(˚ĎǕwǭø˰ȏ.ˈˬɗ˙ħ�·ďŒɱʊʝʔʜʣʡʚʤʖɯʑʖʓʜʢʙɯʊʝʕʖʦʂɯʊʑʊɲ˙ƨƢˈˬʲ

ʊʑʊ ˚j%˛ ʈʇʎ ˖zˇʿʴJʵ˕ʶˬʼʱʈʇʎ ʼʶˬ�¯ĶɎ˙ƍƎ˅˭ˎȡ̦˿̶̧̧̪̤̫̒̂̔˚.

6˰ǽˈ˚˙ºˆʱʊʑʊ ˛˃˭ˣ˕˙Ƕƺ˅˭˔ʽˎ˴̥̠̦̔�ʳ˚8á̦ǮƂ˘˗ ʈʇʎ ˕˛ȏ.˕ʽ˘

ʷ̂̌̉˺˚ɇɊƞ.6˰ǽˈ˖ʷʸȽʷʼʶˬʲ̧̤̔˚^Ń˛ɚƏ˨űȣ˙�ʹˬêɡ˘˗ƪĶʻ˪�

Ķƞ˘.6˰ȏ.ˈˬſ˙Ʉſʼǣʻ˭ˬ˚˙ºˆʱ̂̌̉˺˚^Ń˛Ʊ ȥĹĢ:˙!ʸƍƎø˚|�ʱ

ǻƍƌ�˚ĝ�˨ʱöȿø˚YN˘˗�ɌĶƞ˘ĎǕwǭø˚ȏ.˙ȿˆ˔ʷˬ˖ǧʹ˪˭ˬʲĹƬƻ˕

˛OŁºȟ˰īĹD�˚ʴÑʵ˖ˆʱÑ˚ĞǄť¯˕Ʉȁ˘ȁǎ˕ʶˬʴ�ǅ̪ŚN̫ʵ˚Iȍ˖ˌ˭ˍ˭˚

Ñ˚ ʊʑʊ ˚�c˖˚ɏ0˰ưˈ̢̛̋ä˰Őǈˈˬ˃˖˕ʱÑ˚ĎǕwǭ˘ƜÅ˚ˎ˦˚ĞǄť¯˙µ�

ˈˬ˃˖˰Ƣƞ˖ˈˬʲɯ

ǮŨ(˚ĞǄ˖ ʊʑʊ ˙ɏˈˬBǸƬƻ˚̮˒˙ʱʬʊʝʔʜʣʡʚʤʖɯʥʖʓʜʢʙɯʞʗɯʠʖʘʚʞʝʡʂɯʢʙʖɯʔʓʡʖɯʞʗɯʋʓʟʓʝʭɱʊʛʖʕʓɯ

ʖʢɯʓʜɶɯɺɸɹɿɲʼʶˬʲ˃˚Ƭƻ˕˛ʱˣˉ ɼɿ ɂȼßƦˌ˭ˍ˭˚ ʊʑʊ ˰ȈǅˆʱɂȼßƦ̢̣̗˕˚ ʊʑʊ ˚

<|˖�³̢̣̗˕˚ˌ˭˰şȮˆˎǒŃʱző˚<|ʼȂ˪˭ˬ˃˖ʼOʻˑˎʲ˅˪˙ʱɕWɬƐÑ˙

ɒŽ�˰ãȌˈˬ�y˖ãȌˆ˘ʷ�y˙ʱɕWɬƐÑ˚ ʊʑʊ ˚6ʼ˗ʸ�cˈˬʻ˰OŁˆˎǒŃʱã

Ȍˈˬ�y˚Ĩʼ ʊʑʊ ˚6ʼ�ʽʿ˘ˬ˃˖ʼOʻˑˎʲɯ

ɯ ĹƬƻ˕Əʷˎ̧̋̆˛�ʽʿOˁ˔ ɺ ƹɨʶˬʲ̮˒Ƣ˛ʱD�˚xÑƓļ˚ÑD(p˝ ɹ �èˎ˫˚

ʊʑʊʱʎʆ̪�ÏȥĹ̫ʱʉʆ̪�ƞȥĹ̫ʱʌʆ̪ǮƂȥĹ̫˚̧̋̆ɱɺɸɹɸ Ù˖ ɺɸɹɽ Ù˚ ɺ ÙOɲ˕ʶˬʲ˃˭

˛ʱ�Î�©ɂÑ̦�ȸÏ©Ƭƻ±ʼȈǅˆˎ˧˚˕ʶˬʲĹƬƻ˕˛ ɺɸɹɸ Ù ɼĴįſ˕¨�ˆ˔ʷˎD

�˚ ɿʀɽ ˚Ñ˰ºȟ˖ˈˬˎ˦ʱȑèˈˬÑ˚̧̋̆˚ˤ˰ċNˆˎʲ˅˪˙ˌ˭ˍ˭˚Ñ˙˒ʷ˔ʱɺɸɹɸ

Ùʻ˪ ɺɸɹɽ Ù˙ʻˁ˔˚ÑD(˚ ʊʑʊʱʎʆʱʉʆʱʌʆ ˚�cɆp˝ ɹ �èˎ˫˚ ʊʑʊʱʎʆʱʉʆʱʌʆ ˚�

cɆ˚̧̋̆˰ħˎ˙*Āˆˎʲɯ

ɯ Əʷˎ ɺ ˒Ƣ˚̧̋̆˛ʱʖɵʏʢʓʢ ˩˫Căˆˎ ɿʀɽ ˚Ñ˚ȡĞ˨�u˙ɏˈˬ̧̋̆˕ʶˬʲH(ƞ˙

˛ʱ��˚ȸ˫˕ʶˬʲɯ

ɯ

̦ɺɸɹɸ Ùà̷ɺɸɹɼ Ùà˚ ɽ ÙɎ˚xÙà˚ŚNǘɦ˖ˌ˚Iȍ̪ŚNɢƢ�% ɽ %˚ǘ`ȣʱŠƍȣʱ

�ķȣʱğǫȣʱE;ȣʲ��ʴxȣƏʵ˖Ȋˈ̫˚̧̋̆ɯ

̦ɺɸɹɸ Ù˖ ɺɸɹɽ Ù˚�u˖ɠƺ˚̧̋̆ɯ

ɯ

˅˪˙ʱˌ˭ˍ˭˚Ñ˙˒ʷ˔�Ȋ˚̧̋̆˰Əʷ˔ɯ

ɯ

̦ŚNǘɦ˙k˦ˬxȣƏ˚Xy˚Ø�ɱɺɸɹɸʨɺɸɹɼ ˚ ɽ ÙɎɲɯ

̦ɽ ÙɎ˚ŚNǘɦp˝xȣƏ˚yȈɯ

˚̧̋̆˰ħˎ˙*Āˆˎʲ�˘+Ə̧̋̆˚ŏȁ˛��˙ưˈʲɯ

ɯ
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ǽ� 1 �ȁ�ġȊȴǔȈɯ

ɯ

ɯ ɯ Ř˙ºȟĶɎ˙ʺˁˬ�ķȣ˚�[Ɖ˰ǝȭ˙ʱ�ÏȥĹ˚�[Ɖ˰Ŕȭ˙sˑˎĠÒ�˰�� *0 ˙ʱ
zˇʿ�ķȣ˚�[Ɖ˰ǝȭ˙ʱǮƂȥĹ˚�[Ɖ˰Ŕȭ˙sˑˎĠÒ�˰�� *1 ˙ưˈʲˌ˭ˍ˭ʱ�
ķȣ˚�[Ɖ˖ŵ¾Ɖʼ ɹɸɸ̩˰ȧʹˎǮŨ(˛ɔ�ˆˎʲ˅˪˙�� +( ˙˛ğǫȣ˚�[Ɖ˖�ƞȥĹ
˚�[Ɖ˰ưˆʱző˙ğǫȣ˚�[Ɖʼ ɹɸɸ̩˰ȧʹˎǮŨ(˛ɔ�ˆˎʲ�ķȣ˖�ÏȥĹ˚Ƥɏ0

ġ˛ ɸɶɹɽ ˕ʶˬ˚˙ºˆʱǮƂȥĹ˖˚Ƥɏ0ġ˛ʫɸɶɹɹ ˕ʶˑˎʲEG�ōʼǮƂȥĹ˰űcˆ˒˒ʱ

�ÏȥĹ˰Ƕƺˆ˔ʷˬ¦ʼȗˤs˭ˬʲ�ĨʱğǫĜN˖�ƞȥĹ˚Ƥɏ0ġ˛ɸɶɸʁ˕ʶˑˎʲˆʻˆʱ

�� *0˖�� +(˰şȮˈˬ˖ʱ�ÏȥĹʼ�ķȣ˙ºˆ˔�ʹ˔ʷˬǮŨ(ʼ�¯ġ¨�ˈˬ˚˙ºˆʱğ
ǫćȥ˰ˆ˔ʷˬ˙˧ʻʻ˯˪ˉ�ƞȥĹʼ&�ˆ˔ʷˬǮŨ(ʼ�ʷ˃˖ʼȗˤs˭ˬʲɯ

ɯ �� +) ˖�� +* ˛Ŕȭ˙ˌ˭ˍ˭�ÏȥĹ˖�ƞȥĹ˚�[Ɖʱǝȭ˛ºȟĶɎ˙ʺˁˬ�ķȣ˖ğǫ
ȣ˚�ǅǘɦ˙ºˈˬXy˰s˫ĠÒ�˰*Āˆˎʲˌ˭ˍ˭˚�˛ʱ�ķ˧ˆʿ˛ğǫ˙Ʉſƞ˙�ǅ

˰ɃOˆˎǮŨ(˙ʺʷ˔ʱ�ÏȥĹ˖�ƞȥĹʼ˗˚Ʒà"˝ˎʻ˰ưˆ˔ʷˬʲƤɏ0ġ˛�� +) ʼ
ɸɶɹɾʱ�� +* ʼ ɸɶɺɺ ˖˘˫ʱ�ÏȥĹ˚"˝ʼ�ʽʷǮŨ(˛�ķ�ō˙Ʉſ˰ʱ�ƞȥĹ˚"˝ʼ�ʽ
ʷǮŨ(˛ğǫ�ō˙Ʉſ˰ǣʷ˔ʷˬɏ0ʼȗˤs˭ˬʲˎˏˆʱ�ƞȥĹ˙˒ʷ˔˛ĞǄ�˚˵˶˴

̌˰ɬ˦˔ʷˬ˙˧ʻʻ˯˪ˉ"˝ù˱˕ʷˬwǭøʼǧʹ˪˭ˬʲɯ

ɯ
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�� *0�ķȣ̦�ÏȥĹĠÒ�ɯ

ɯ

ɯ

�� *1�ķȣ̦ǮƂȥĹĠÒ�ɯ
ɯ

ɯ

ɯ
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�� +(ğǫȣ̦�ƞȥĹĠÒ�ɯ

ɯ

ɯ

�� +)�ķȣ˟˚�ǅɃOXy˖�ÏȥĹĠÒ�ɯ

ɯ
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�� +*ğǫȣ˟˚�ǅɃOXy˖�ƞȥĹĠÒ�ɯ

�
ɯ

OŁăūɯ

ˣˉʱˌ˭ˍ˭˚Ñ˚ŚN˚ɃOȽʷʼʱɹ �èˎ˫˚ ʊʑʊʱʎʆʱʉʆʱʌʆ ˚�cɆ˙êɡ˰�ʹˬ˚˕

˛˘ʷʻ˖û¯ˆʱ��˚ǚé˚̢̛̋äʄ˕ǽƊˆˎʲǮŨ(˛ʱxǮŨ(˙ʺʷ˔�Ȩˆ˔ʷˬ˖ǧʹ

˔ʷˬȥĹ˙�ǅ˰ɄſɃOˆʱˌ˚ȥĹʼ�ʽʿǶƺ˅˭ˬwǭøʼʶˬˎ˦˕ʶˬʲ˅˪˙ǮŨ(˚ȃ

œʼ ʊʑʊ ˚�cɆ˙�ʹˬêɡ˰ǧÿˆʱ�Ï˖ɠƺ˰˽̧̢̥̤̌�ġ˖ˆ˔¼Cˆˎʲ̢̛̋ä˚�Ô

0ġ˛Ʉ�ÔOŁ˙˩ˑ˔Ė¯ˆˎʲɯ

ɯ

⎣
⎢
⎢
⎢
⎡
∆%&%'()
∆*+'()
∆,+'()
∆-+'() ⎦

⎥
⎥
⎥
⎤

= 2

3%&%4

3*+4
3,+4
3-+4

5 + ∑ 2

3%&%8

3*+8
3,+8
3-+8

598 +&8 + :
;
8<= ɯ ɯ ɱʪ˛ȕÐɢ̫ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ
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ǽ� )( ̢̛̋ä ʄ ˕Əʷˬ�ġ˖j%ɯ
�ġɯ ü�ɯ j%ɯ

∆%&%'()ɯ ɹ �èˎ˫˚ ʊʑʊ ˚�c̪ɺɸɹɽ Ù˚ ɹ �èˎ˫˚ ʊʑʊɵɺɸɹɸ Ù˚ ɹ �èˎ˫˚ ʊʑʊ̫ɯ Ɲ�Jɯ

∆*+'()ɯ ɹ �èˎ˫˚ ʎʆ ˚�c̪ɺɸɹɽ Ù˚ ɹ �èˎ˫˚ ʎʆɵɺɸɹɸ Ù˚ ɹ �èˎ˫˚ ʎʆ̫ɯ Ɲ�Jɯ

∆,+'()ɯ ɹ �èˎ˫˚ ʉʆ ˚�c̪ɺɸɹɽ Ù˚ ɹ �èˎ˫˚ ʉʆɵɺɸɹɸ Ù˚ ɹ �èˎ˫˚ ʉʆ̫ɯ Ɲ�Jɯ

∆-+'()ɯ ɹ �èˎ˫˚ ʌʆ ˚�c̪ɺɸɹɽ Ù˚ ɹ �èˎ˫˚ ʌʆɵɺɸɹɸ Ù˚ ɹ �èˎ˫˚ ʌʆ̫ɯ Ɲ�Jɯ

9=ɯ ŚN˙k˦ˬǘ`ȣ˚Xy̪ɺɸɹɸ Ùà�ǅ̷ɺɸɹɼ Ùà�ǅ˚Ø�̫ɯ ɰɯ

9>ɯ ŚN˙k˦ˬŠƍȣ˚Xy̪ɺɸɹɸ Ùà�ǅ̷ɺɸɹɼ Ùà�ǅ˚Ø�̫ɯ ɰɯ

9?ɯ ŚN˙k˦ˬ�ķȣ˚Xy̪ɺɸɹɸ Ùà�ǅ̷ɺɸɹɼ Ùà�ǅ˚Ø�̫ɯ ɰɯ

9@ɯ ŚN˙k˦ˬğǫȣ˚Xy̪ɺɸɹɸ Ùà�ǅ̷ɺɸɹɼ Ùà�ǅ˚Ø�̫ɯ ɰɯ

9;ɯ ŚN˙k˦ˬE;ȣ˚Xy̪ɺɸɹɸ Ùà�ǅ̷ɺɸɹɼ Ùà�ǅ˚Ø�̫ɯ ɰɯ

&=ɯ �uɯ �ɯ

&>ɯ ɠƺɯ ʙʓɯ

ɯ

Ř˙ʱˌ˭ˍ˭˚Ñ˚xȣƏ˚ǘɦ˚ȽʷʼʱÑD(˚ ʊʑʊʱʎʆʱʉʆʱʌʆ ˚�cɆ˙êɡ˰�ʹˬ˚

˕˛˘ʷʻ˖û¯ˆʱ��˚ǚé˚̢̛̋ä ʅ ˕ǽƊˆˎʲ˅˪˙ǮŨ(˚ȃœʼ ʊʑʊ ˚�cɆ˙�ʹˬ

êɡ˰ǧÿˆʱ�Ï˖ɠƺ˰˽̧̢̥̤̌�ġ˖ˆ˔¼Cˆˎʲ˛ ʊʑʊ ˚˅˪˙ʱˌ˚̢̛̋ä˚�Ô0ġ˰

Ʉ�ÔOŁ˙˩ˑ˔Ė¯ˆˎʲɯ

ɯ

ɯ

2

∆%&%
∆*+
∆,+
∆-+

5 = 2

A%&%4

A*+4
A,+4
A-+4

5 + ∑ 2

A%&%8

A*+8
A,+8
A-+8

5 B8 +&8 + :
;
8<= ɯ ɯ ̪ʪ˛ȕÐɢ̫ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ
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ǽ� )) ̢̛̋ä ʅ ˕Əʷˬ�ġ˖j%ɯ
�ġɯ ü�ɯ j%ɯ

∆%&%ɯ ʊʑʊ ˚�c̪ɺɸɹɽ Ù˚ ʊʑʊɵɺɸɹɸ Ù˚ ʊʑʊ̫ɯ @Jɯ

∆*+ɯ ʎʆ ˚�c̪ɺɸɹɽ Ù˚ ʎʆɵɺɸɺɸ Ù˚ ʎʆ̫ɯ @Jɯ

∆,+ɯ ʉʆ ˚�c̪ɺɸɹɽ Ù˚ ʉʆɵɺɸɹɸ Ù˚ ʉʆ̫ɯ @Jɯ

∆-+ɯ ʌʆ ˚�c̪ɺɸɹɽ Ù˚ ʌʆɵɺɸɹɸ Ù˚ ʌʆ̫ɯ @Jɯ

B=ɯ ǘ`ȣ˚ǘɦ̪ɺɸɹɸ Ùà�ǅ̷ɺɸɹɼ Ùà�ǅ̫ɯ gJɯ

B>ɯ Šƍȣ˚ǘɦ̪ɺɸɹɸ Ùà�ǅ̷ɺɸɹɼ Ùà�ǅ̫ɯ gJɯ

B?ɯ �ķȣ˚ǘɦ̪ɺɸɹɸ Ùà�ǅ̷ɺɸɹɼ Ùà�ǅ̫ɯ gJɯ

B@ɯ ğǫȣ˚ǘɦ̪ɺɸɹɸ Ùà�ǅ̷ɺɸɹɼ Ùà�ǅ̫ɯ gJɯ

B;ɯ E;ȣ˚ǘɦ̪ɺɸɹɸ Ùà�ǅ̷ɺɸɹɼ Ùà�ǅ̫ɯ gJɯ

&=ɯ �uɯ �ɯ

&>ɯ ɠƺɯ ʙʓɯ

ɯ

ɯ

ĖȈǒŃɯ

ɯ ̢̛̋ä ʄ ˚ǒŃ˛ǽ� )* ˙ʱ̢̛̋ä ʅ ˚ǒŃ˛ǽ� )+ ˙ưˈʲ�ÏȥĹ˖ǮƂȥĹ˙êɡ˰�ʹ
ˬ�ġ˖ˆ˔˛�ķȣʱ�ƞȥĹ˙êɡ˰�ʹˬ�ġ˖ˆ˔˛ğǫȣʼǧʹ˪˭ˬʲĖȈ˚ǒŃ̢̛̋ä ʄ

˙ʺʷ˔˛ʱ�ķȣ˟˚�ǅɃO˰�˨ˈ˃˖˕ǮƂȥĹ˚�Oʼ&�ˈˬ˖ʷʸƣȅƞ˘ǒŃ˖ʱ�Ï

ȥĹ˚"˝˧&�˅ˊˬ˖ʷʸƣȅ˙qˈˬǒŃʼð˪˭ˎʲ�û˅˭ˬȁ�˖ˆ˔ʱEGćȥʼ�ÏȥĹ

˰�[˅ˊˬ˖ʷʸǑȫ˖˛ȶ˙ʱȌ:˚Ǧĺc˘˗ʼȺˤ�ÏȥĹ˚ŊĚʼȺ˥ǮŨ(ˡ˗EGćȥ˙

�ǅ˰�˅˘ʷ˖ʷˁ˘ʷ˖ʷʸêɡ˧ʶˬ˃˖ʼǧʹ˪˭ˬʲ�Ĩ˕ǮƂȥĹ˙˒ʷ˔˛ˌ˚˩ʸ˘ȶ˚�

Ńɏ0˛ǧʹ˪˭˘ʷˎ˦ʱEGćȥ˟˚�ǅ˚ɄſɃOʼǮƂȥĹ˰ŵ¾˅ˊˬǒŃ˖˘ˑˎ˃˖ʼ�

û˅˭ˬʲ˅˪˙ʱğǫ˙�ǅ˰ɃOˆ˔˧ʱ�ƞȥĹ˚"˝˙˛ǔȈ�ĵü˘êɡ˰�ʹ˘ʷ˃˖ʼOʻ

ˑˎʲɯ

ɯ �Ĩʱ̢̛̋ä ʅ ˚ĖȈǒŃʻ˪˛�ķȣ˚ǘɦʼ�ÏȥĹ˰�[˅ˊˬ�ĨʱǮƂȥĹ˰ŊĚˆ˔ʷ

ˬ˃˖ʼOʻˬʲ˅˪˙ʱ˃˚	Ǩ˰yȈˆˎǒŃ ʊʑʊ ˛�[ˆ˔ʺ˫ʱEG�ōʼǮŨ(˚ĎǕc˚ř˰

2Ȏˆ˔ʷˬwǭøʼ#ʹˎʲˣˎʱğǫȣ˙˒ʷ˔˛̢̛̋ä ʄ ˖ző˙ʱ�ƞȥĹ˚�[˙˛µ�ˆ

˔ʷ˘ʷwǭøʼ�ʽʷʲǬİ˖ˆ˔˛ʱǮŨ(Ɏ˕˚�Ļ˚ƶ_ʼƠ˱˘�yʱğǫ˙�ǅ˰ɃOˆ˔

�Ļ˰ǫĀˆˎ˧˚˚ˌ˚�ĻʼS˚ǮŨ(˕>ʿˎ˦ʱˡʻ˚ǮŨ(˚�ƞȥĹ˚�[˙µ�ˆ˔ʷˬ

wǭøʼǧʹ˪˭ˬʲ˅˪˙�ƞȥĹ˛Ȥɇ˖ğǫÙġ˚ɏġ˕ʶˬˎ˦ʱɬņ˨�©˚Ⱥ©Ɖʼɬʷ˯

ʼ�˚ƊƇ˰ǧʹˬ˖ʱğǫʼ�ƞȥĹ˚ĀɌ˙µ�ˈˬwǭø˛&ʿ˘ˑ˔ʷˬwǭøʼʶˬʲɯ

ɯ

ɯ

ɯ
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ǽ� )* ̢̛̋ä ʄ ĖȈǒŃɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ
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ǽ� )+ ̢̛̋ä ʅ ĖȈǒŃɯ
ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ɯ

ˣ˖˦ɯ

ɯ ĹǇ˕˛�ĨǮŨ(˚ȡĞĜNʼ ʊʑʊ ʺ˩˝ ʊʑʊ ˰ŐĀˈˬxȥĹ˚"˝˙�ʹˬ^Ń˙˒ʷ˔Ōȉ

ˆˎʲǒŃ˖ˆ˔ʱ�ƯǮŨ(̢̣̗˕˚ğǫćȥʼ�ƞȥĹ˙�ʹˬêɡ˛˘ʷwǭøʼʶˬ˃˖ʼOʻ

ˑˎʲ˅˪˙ʱ�ķȣ˙�ǽ˅˭ˬEGćȥ˛�ÏȥĹ˰�[˅ˊˬ�Ĩ˕ǮƂȥĹ˰ŊĚˈˬʼʱǘˇ˔

ʊʑʊ ˰�[˅ˊ˔ʷˬ˃˖ʼư˅˭ˎʲɯ

ˎˏˆʱ�ÏȥĹ˚Ǧĺc˚̧̂̓̍ʼEGćȥ˚̧̂̓̍˰ȧʹ˔ʷˬ�y˛ʱȌ:˚3Ǣ˚ˎ˦˙

EGćȥ˙�ǅ˰ɃOˆ˔ʷ˔˧ʱˌ˭ʼ�ÏȥĹ˚�[˙˒˘ʼ˪˘ʷwǭø˧ʶˬʲˣˎʱǮŨ(˛�

ǅUǍ˚�˕ȡĞĜN˰ť¯ˆ˔ʷˬˎ˦ʱȖĭ�ġ˕ʶˬxȣƏ˚Ɏ˕Ƥɏʼƍˇ˔ʷˬwǭøʼɬ

ʷʲ�î˛˃˭˪˚ſ˙Ɨüˆ˒˒OŁ˰ǋǛcˆˎʸʹ˕ʱŖŉãȌ˨ȼȫģȌ˘˗�ķȣ˚Iȍ˰ǋ

Ņˆʱˌ˭˪˚ɢƢʼ ʊʑʊ ˚�[˙�ʹˬêɡ˰ȏ.ˈˬ�¯˕ʶˬʲɯ

ɯ

ɯ

ɯ ɯ

���� IWI��
 PC��
 HC��
 NC��


�����" 8.77e-06 1.21e-05*** -1.32e-06 -1.98e-06***
(1.386) (4.351) (-0.242) (-3.291)

�����" -2.65e-05*** -2.84e-05*** 2.42e-06 -4.74e-07
(-6.915) (-16.92) (0.729) (-1.299)

�����" 1.47e-05* 1.94e-05*** -3.05e-06 -1.58e-06**
(1.794) (5.376) (-0.430) (-2.020)

�����" 3.16e-05* 1.80e-05** 1.63e-05 -2.77e-06*
(1.879) (2.443) (1.124) (-1.731)


	���" 1.82e-06 1.42e-06 -1.94e-06 2.35e-06***
(0.218) (0.388) (-0.269) (2.942)

�� 0.0143*** 0.0170*** -0.00378 0.00104***
(4.586) (12.46) (-1.402) (3.511)

 � -0.0137*** 0.000828 -0.0148*** 0.000277
(-2.916) (0.402) (-3.643) (0.619)

��! -311.2 -380.7*** 52.05 17.45
(-1.463) (-4.079) (0.283) (0.861)

��� 785 785 785 785
���� 0.204 0.627 0.027 0.042
�����t�
*** p<0.01, ** p<0.05, * p<0.1
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ǁ ɼ Ǉɯ ɍƜ�ō˙˩ˬħ�·ďŒ˚�c˖�.˟˚êɡ˙˒ʷ˔ɯ

ɯ

Ƭƻ˚Ǭİɯ

ĹƬƻ˕˛'ƌ�˙Ƀÿˆˎ�_ƎɍƜ�ō˚^Ń˰Ŷ¯ˈˬʲƬƻºȟ��˖ˆ˔˛�Î�©FĹ

ŀ˹̜̥̑̂˚Ȫ�˰ƏʷˬʲƋƑ˖ˆ˔˛ʱz�e˚ɍƜʼÂ''Š˖~ȱ'Š˟˚'ƌ�˚Ƀÿ˰˽

̥̖̄̌˖ˆ˔ĭưƞ˙ė˂˔Ⱥ˦˪˭ˎˎ˦˕ʶˬʲ�
ĹƬƻ˚Ȣƈ˛�ʽʿ�˒ʶˬʲ�˒Ƣ˛'ƌ�˚.6˰ɇɊȏ.ˆˎ�˕�_Ǝ˚.6˚ȏ.˰Ȑ

ˤˎſ˕ʶˬʲ˃˭ˣ˕˚Ƭƻ˙ʺʷ˔'ƌ�˚êɡ˛ʺ˧˙Ǚ�˚ɠƺ˨ʱţńƅȦ˚ēNɆ˘˗˰ġ

Ɇ˨̧̙̇�ġ˕ǽƊˆˎ˧˚ʼ�ʻˑˎʲˆʻˆ˘ʼ˪ġɆ˙ŬƢˈˬˏˁ˕˛�ʳ˚ɀ¥˰fO˙q

Į˕ʽ˘ʷʲ,ʹ˜ʱƐǯ˙Ü�˘E�ʼʶˬ�y˖ɂò˙zˇɠƺ˚E�ʼʶˬ�y˖˕ʱ�ʳʼýˇˬ

ŷȨà˛Ǯˉ˖ƚ˘ˬ˕ʶˮʸʲˌ˃˕ĹƬƻ˕˛'ƌ�.6˰ŎZÑ�˕˚så.Ň˰̧̗̂˙ˆˎé

˕ɇɊȏ.˰Ȑˤˎħ�·ďŒ˰Əʷˬʲɯ ɯ �
ɯ �ſƢ˛˃˚ħ�·ďŒȿƏ˙ºˈˬȢƈ˕ʶˬʲïľʱħ�·ďŒ˛�˨ǮŨ(˘˗˕ƌ�˨�

Ļ˰}˦ˎbčƞ˘ȥƎ˰ȈŶˈˬ̘˺̤ƞ˘ďŒ˕ʶˑˎʲˌ˚ɗʱ˲̥˼̧̌˰˧˖˙ˆˎ�ȅƞ˘Ú

ƴà˘˗¼N˅˭ˎħ�·ďŒ˚ɏ0˰ǧ¸ˈˬƬƻʼ�ʻˑˎʲ�ĨʱĹƬƻ˕˛�.˖ʷʸ�ʳ˚�

�˙ºˈˬȏ.ʼəǍ˅˭ˎÑ�.Ň˰Əʷ˔ʱħ�·˚ŐĀȁǎʼ�.˙ȢƈˈˬƷà˰ȏ.ˈˬʲ

�ȅƞȏ.˰əǍˈˬɗ˙Ćę˕ʽ˘ʻˑˎwǭøʼʶˬ�ʳ˚ɀ¥ʼÑ�.Ň˙˛Ɗ˭˔ʷˬ˖ǧʹˬ

ʻ˪˕ʶˬʲ�
˅˪˙ĹƬƻ˛ʱħ�·ďŒ˰�˒˚ƅ�˖ʷʸɟÕ˙ɓ˪˭ˎe�˙è˔˛˦ˬˎ˦ȈŶ�˚Șɥʼ

ʶˬʲFĹŀ�e˚ħ�·˰ĖȈˆˎǒŃ˛��˚ǽ˕ư˅˭ˬʲ�ÏȥĹ˛âˠÝɠƺ˖ãǈj.˚

ƺʱǮƂȥĹ˛ǰƼLƧ˰˧˖˙FĹŀ�e˚Ǚ�ɠƺ˰X˫NˆʱǙ�˚̧̜̖̠̀̍˴̂˰Ĕˁ˔Ţ˦

ˎʲ�ƞȥĹ˙˒ʷ˔˛ʱƴÉÑ˚Ȥɇʱ©ś˚̧̋̆˖ɍƜ�e˕ʶˬFĹŀ ,�Ƣ˚�Ï̧̋̆˰˧
˖˙X˫Nˆˎʲˆʻˆ˘ʼ˪ʱ�ƞȥĹ˙˒ʷ˔˛ɬÇ̘̥̞̥̀ʼãȌ˅˭˔ʷˬzɍƜ�e˚ȒǏ˘

Ȥɇ˨©ś˚̧̋̆ʼʱƴÉÑD(˚Ȥɇ˨©ś˚̧̋̆˖ʻˁɛ˭˔ʷˬwǭøʼʶˬ˃˖ʱǮƂȥĹ

˰¼Nˈˬɗ˙Əʷˎ̧̜̖̠̀̍˴̂ʼʱ°ɗ˚'Š˚Ǚ�˟˚ȏ.˖ˉ˭˔ʷˬwǭøʼʶˬ˘˗ʱĝ

�ʼóȁ˘ɢƢʼʶˬʲ�
ɯ ɯ ɯ ɯ ɯ ɯ ɯ �

ǽ� ),�Î�©FĹŀ˹̜̥̑̂Ȫ�ɍƜ��˚ħ�·ĖȈǒŃ�

�
�
�

Ƭƻ˚ăū�
ɯ ĹƬƻ˕˛ƌ�Ƀÿ˚^Ń˰ȈŶˈˬ�ġ˖ˆ˔�.˰Əʷˬʲ�.Ǯ(˚ȏ.˙ɏˆ˔˧˃˭ˣ˕˚

BǸƬƻ˕Üʿ+˯˭˔ʽˎEư�.˕˛ƀʿ̬�ƸÛʼŞÙƜǽˈˬȫǚ.̪ȼȫ˙ɠˈˬŒŹƞ˘ª

1074905 �	����� �������	
������ �	����
����� 7281269032

� 
 �
�
%�%��� �%�%�

. 
 ��

�����
� 		���

� 
 %���������� 
�	�

�� 		��		����� ������
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�˚̮ØǊʶˎ˫˚.Ň˕ʶˬ̫˰+ƏˈˬʲEư�.˚șŅ�ſġ˛Ǎ *� .(((�ſ˘˚˙ºˆ˔ȫǚ
.˛Ǎ ++ � .((( �ſ˖˘ˑ˔ʷˬʲĹƬƻ˕˛FĹŀ˹̜̥̑̂Ȫ�˖ʷʸƆ¯˚ƅ�˚ɍƜ^Ń˰O
Łˈˬˎ˦ʱEư�.˰Əʷˬ˖ȒǏ˘�.̧̋̆˰ðˬ˃˖ʼ�ɜ˖˘ˬʲˌ˃˕ĹƬƻ˕˛ʱƴÉÑI

˕ *().Ùʻ˪ *()0Ù˚Ɏ˙­Āˆˎ .%*+ɖã˚Gz'ªˌ˭ˍ˭˚ɍƜWî˙ʺˁˬȫǚ.˚�[
Ɖ˰şȮˈˬʲ¯ǥˆˎȖĭ�ġ˖ǾȖĭ�ġʱOŁ˙+Əˈˬ̢̛̋˰��˙ưˈʲ�
�
C' = 3898 + AD8BD8 + E�
�
ʩV̵ȫǚ.˚�[Ɖ�

)�2�ħ�·�Ƌ�ġɯ ̪âˠÝɠƺ̨̪̫ʱØ�Ȥɇ̪J̫ʱĳµ˫˚E�ʱǙ�ˣ˕˚ȩɛ̪S̫̫�
G�2� ˽̧̢̥̤̌�ġ̪ĳµɩʻ˪ȀɉƴÉ̪ Ʋ̫ɩˣ˕˚įɎ̪O̫ʱĳµ˫ɩˣ˕˚ȩɛ̪S̫ʱWɠȼ

ȫ˚Ö�̪S̫̫�
�
ɯ ħ�·ďŒ˙˒ʷ˔˛Dƅ�˙˒ʷ˔¼Nˈˬ˙˛į.˰ȁˈˬˎ˦ʱ�Ƌ�ġ˰Əʷ˔êɡȏ.˰

Ǹʸʲ�ÏȥĹ˛ãǈj.˖âˠÝɠƺ˚ƺ˖ˆ˔¼ʷ˔ʷˬʲÑI˚ɬÇ̘̥̞̥̀˙ʺˁˬãǈj.

˛ʱCăwǭ˘̧̋̆˕˛ˈˠ˔ǂˆʷˎ˦ʱâˠÝɠƺ˰�ƋďŒ˖ˆ˔Əʷˬʲ�ƞȥĹ˛ÙɮS˚

�uʱȤɇʱp˝ğǫÙġ˚ɏġ˖ˆ˔ǽƊ˅˭ˬʼʱƙ�j%˕˚ȒǏ˘̧̋̆˚Căʼ�ɜ˘ˎ˦x

e˚Ø�Ȥɇ˕�ƏˈˬʲǮƂȥĹ˙˒ʷ˔˛ȏ.ū˰Ōȉ�˕ʶˬˎ˦ȳɘ˚E�ʱǙ�ˣ˕˚ȩɛ

˕�Əˆˎʲ˅˪˙ʱBǸƬƻ˕Əʷ˪˭˔ʷˬ�ġ˰˽̧̢̥̤̌�ġ˖ˆˎʲ�òÑǺ�ˣ˕˚ĂȁįɎ

˛ʱƴÉÑ˙ʺˁˬ̞̥̀̉̓˻˨̧̣̜́˚�ò�˕ʶˬ Ʋ˚ȀɉƴÉɩˣ˕˚ĂȁįɎ˖ˆˎʲ[ʹ

˔ʱĳµ˫˚ɩˣ˕˚ȩɛʱWɠȼȫ˚Ö�˚êɡ˰ǧÿˆˎʲˣˎʱ˿̢̥̖˛ *().Ùʻ˪ *()0Ù˙
ǀÏˆˎƅ�˕ʶˬˎ˦ʱǀÏÙ˙ɏˈˬ̧̙̇�ġ˰�ˆˎʲ��˚ǽ˙+Əˆˎ�ġ˚ȊȴǔȈɆ˰

ưˈʲ�
�
�
�
�
�
�
�
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ǽ� )-+Ə�ġȊȴǔȈ�

�
�
OŁǒŃ�
ɯ OŁ˚ǒŃʱǮƂȥĹ˚�Ƌ�ġ˕ʶˬȳɘ˚E�ˣ˕˚ȩɛʼȾʿ˘ˬˡ˗�.˚�ĬƉʼ&�ˆʱ

�ƞȥĹ˚�Ƌ�ġ˕ʶˬȤɇʼ�Ĭˈˬˡ˗�.˚�ĬƉʼ�ʼˬ˃˖ʼOʻˑˎʲ�Ĩ˕ʱ�ÏȥĹ

˚�Ƌ�ġ˕ʶˬâÝɠƺ˛ǔȈƞ˙ĵü˘6˰s˪˘ʻˑˎʲĳµ˫˚ɩˣ˕˚ȩɛʼȾʿ˘ˬˡ˗�

.˚�ĬƉʼ&�ˈˬ˃˖ʼOʻˑˎʲˣˎʱĳµ˫˚ɩˣ˕˚ȩɛʼȾʿ˘ˬˡ˗ʱ�.˚�ĬƉ˛&�

ˈˬ˃˖ʼOʻˑˎʲĳµ˫˚ɩʻ˪ Ʋˣ˕˚ĂȁįɎ˛ǔȈ�ĵü˘6˰ư˅˘ʻˑˎʲˣˎȵ[˚O

Ł˖ˆ˔ʱºȟƅ�ʻ˪ Ʋˣ˕˚ĂȁįɎ˰Ȗĭ�ġ˖ˆ˔ĖȈˆˎʼʱˌ˚�y˙˛ Ʋˣ˕˚Ăȁį

ɎʼɌʿ˘ˬˡ˗�.˚�ĬƉʼ&�ˈˬ˖ʷʸǒŃʼð˪˭ˎʲ�
ɯ �˛Ŕȭ˙Ė¯ˆˎ�.̢̛̋ʻ˪ð˪˭ˬ�.�ĬƉ˚�Ŷ6ʱǝȭ˙̢̛̋˚ŝÐ˰sˑ˔̖̤̉

̌ˆˎ˧˚˕ʶˬʲ�ʼưˈ˩ʸ˙ʱFĹŀ˙˒ʷ˔˛̢̛̋˕Ȗĭ˕ʽ˘ʷɁOʼŝˑ˔ʷˬwǭøʼʶ

ˬʲ�
�
ǽ� ).�ÔOŁǒŃ�

"��� � 312 �50 �-44 5 . � 5

������!�( �� ����� � ����� �� 	� � ���

���,���$) �� ����� � �����	 �� �� � ���

&%�
 �� ��
�
 � ����
� �� �� � ���
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�
�
�� ++ŝÐʫ�Ŷ6̖̤̉̌

�
�
�
ˣ˖˦�
ɯ ĹǇ˕˛ØĀ */ Ùʻ˪ØĀ +( Ù˙ɍƜ˅˭ˎƴÉÑI˚Gz'ª˚ɍƜ^Ń˰OŁˆˎʲƌ�Ƀÿ
^Ń˰ħ�·ďŒ˕đʹʱħ�·ďŒ˚�Ƌ�ġ˰Əʷ˔OŁ˰ȐˤˎʲǮƂȥĹ˖�ƞȥĹ˚�Ƌ�

ġ˛�.˰Ȗĭˆ˔ʷˬʼʱ�ÏȥĹ˚�Ƌ�ġ˛ʶˣ˫Ȗĭ˕ʽ˔ʷ˘ʻˑˎʲ˃˭˪˙[ʹ˔ʱĳµ˫

˚ɩˣ˕˚ȩɛ˧�.˚�Ĭ˰Ȗĭˆ˔ʷˎ˩ʸˏʼʱ�Ĩ˕ˌ˭ˏˁ˕˛đʹ˪˭˘ʷ'ƌ�˚^Ńʼ

ʶˬ˃˖ʼư�˅˭ˎʲ˿̢̥̖˚�˚�˒˕ʶˬ�Î�©FĹŀ˹̜̥̑̂Ȫ�ɍƜ�e˚�.˚�Ĭ

Ɖ˛ʱ̢̛̋ʻ˪ĖȈ˅˭ˬ��˚6˰ưˆ˔ʷˬ˃˖ʼOʻˑˎʲ��FĹŀ˹̜̥̑̂Ȫ�˕˛ʱèQ

˩˫'ƌ�˟˚Ƀÿ˰˽̥̖̄̌˙ɍƜʼȺ˦˪˭˔ʺ˫ʱ˃˚˩ʸ˘'ƌ�˟˚Ƀÿ˰fO˙đʹʽ˭˔ʷ

˘ʷ˃˖ʼm�˙ʶˬ˖ǧʹ˪˭ˬʲȤɇʱ©śʱǮƂƌ�˟˚ȏ.ɦ˛�Î�©ʼ *()-Ù˙īĹ�I˙
�'ˈˬ *( ����˰ºȟ˖ˆˎ˲̥˼̧̌˰˧˖˙ʱƴÉÑ˚xe˙ʺˁˬȳ$6˰¼Nˈˬ�¯˕ʶ
ˬʲ˃˚˩ʸ˙ħ�·ďŒ˚ĖȈ˰ǋǛcˆDƅ�˙˒ʷ˔¼Nˆˎʸʹ˕ʱ˅˪˙şȮŌȉ˰Ⱥ˦ˬʲ�
ɯ

ɯ

ɯ

ɯ

ɯ

ɯ ɯ
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ǁ̱ƿɯ ǮƂȥĹǂ˚ȏ.˙|ˁˎ˲̥˼̧̌șŅ� �
�
ǁ̮Ǉɯ ˛ˇ˦˙�
�
ɯ ǁ * ƿp˝ǁ + ƿ˙Ȋȯ˚ȸ˫ʱ�¢ƌ�¹Ȝ ʴǁ�Řƌ��ĹȈƔ̪ň̫ʵ˙ʺʷ˔ʱ��˙ʺˁˬ
ǮƂȥĹ̦�ÏȥĹ̦�ƞȥĹ˰ĎǕwǭ˘é˕ĳ�ɓ˙ŮƏˆʱ��I˙ʺˁˬƌ�Ƀÿ�˚ćȥ̦ű

ȣ˰ŮƜc˅ˊ˔ʷʿ˃˖ʼɄȁ˖˅˭˔ʷˬ�˕ʱÑƓļj%ʱʶˬʷ˛˩˫ȒǏ˘�ƋƞeỌ̢̗˕

˚ƇŪĆę˰Ǹʸ˃˖˰Ƣƞ˖ˆ˔ʱǍ 1((S �Ĩ˚Ȇ?à˕˚ħ�·̧̋̆˚Őǈ˖ˌ˚�c˙˒ʷ˔ʱ
ˣˎɍƜ�ō˙˩ˬħ�·xȥĹ˚�cp˝EGćȥʼħ�·ďŒ˙�ʹˬêɡ˙˒ʷ˔OŁ˰Ǹˑˎʲ

˃˚˩ʸ˙ʱħ�·ďŒ˛̧̧̗̋̆̂˖ˆ˔˚Ģ:˧Ʉȁ˘ʼ˪ʱˌ˭˰ǮŨ(˚ĞǄƽňȻƷ˨ɍƜ�

ōǂ˙ʺˁˬü÷ť¯̦�îȏ.˙õƏ˕ʽˬé˕Ę-ˈˬ˃˖˧Ʉȁ˕ʶˬʲ�
ɯ ǁ̮ƿ˕ȇp˅˭˔ʷˬ˩ʸ˙ʱæʷĎǕwǭø˚ƽ�˙�˓ʿħ�·ďŒ˰Əʷ˔ʱ�˨ÑƓļǂ˚Ď

Ǖwǭø˙˒ʷ˔ȅŶ˰Ǹʸˏˁ˕˘ʿʱǿ­ƞ˙ǮƂȥĹ˚�˕˧ʱ�ʳ˚Ȟʻ˅˰ǖĎˈˬʸʹ˕�w

ŗ˘ëX˰Ńˎˆʱ�˚ƹɨ˚ȥĹ˕�Ĳ˕ʽ˘ʷ˺̡̊˳˸̢ǮƂȥĹ˙Ɓſ˰è˔ʱ)ʼ˺̡̊˳˸̢Ǯ

ƂȥĹ˘˚ʻ˰ĭ˪ʻ˙ˆʱABˆ˔˺̡̊˳˸̢ǮƂȥĹ˰ǖĎˆ˔ʷʿóȁʼʶˬʲˌ˚ˎ˦ĹÙà˚Ƭ

ƻ˕˛īĹD�˕Ǹˑˎ˲̥˼̧̧̌̋̆˰Əʷ˔ʱ�I˚ǮƂȥĹ˚ǖĎ˙ºˈˬ�ʳ˚ĜĄʷüôɦ

̪(C$̫˰ǗǤƞ˙ĖȈˆʱxƹ˚ǮƂȥĹ˚ (C$ ˚ť¯ȁ�ʺ˩˝ˌ˚��Ð˰OŁˆˎʲĹOŁ˙
˒ʷ˔˛Ĺƿǁ *Ǉ˕ȴˠˬʲ�
ɯ ˣˎʱǮƂȥĹ˙ɓ˪ˉƆǱʶˬ��˚ƊƇ˙lˆˎħ�·ďŒ˚ȏ.˧Ʉȁ˕ʶˬʲˌ˚ˎ˦ʱ�ĨǮ

Ũ(˖˚GzƬƻ̖̤́˶˺̌˰ı˙ƜÅ˅ˊʱħ�·ȥĹ˚ȒǏ˘Ŷ¯˰ǸˑˎʲH(ƞ˙˛ʱ˃˭ˣ˕

ħ�·ďŒ˚�Ĺȁǎ̪ǮƂȥĹʱ�ÏȥĹʱ�ƞȥĹ̫˚̜̀̍˵̦̖̠˴̂˙ƋȚƞ˙Ib˅˭˔ˆˣʷʱ

ĭưƞ˙.6c˅˭˔ʷ˘ʻˑˎƱ ɏ0ȥĹ˙ƨƢˆʱƴÉƦ
ÈƓ˙ʺʷ˔ ;7C ąǹ˰ŮƏˆˎƱ
 ɏ0ȥĹ˚|�˙ȥˈˬ¬D¬ò˿̧̒̂˰ºȟ˙˿̧̒̂¼C˚�W̦�î˲̥˼̧̌˙�˓ʿŴŊ

äƷfƄiIOĴµĵqM8ltĴūŭ ( ŲPƠZcO�
� �
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ǁ * Ǉɯ D�ǮƂȥĹ˲̥˼̧̌�
�
ɯ ĹǇ˕˛ʱīĹD�˕ǸˑˎǮƂȥĹ˙ɏˈˬ˲̥˼̧̧̌̋̆˰Əʷ˔ʱ�I˚ǮƂȥĹ˚ǖĎ˙º

ˈˬ�ʳ˚ (C$ ˰ǗǤƞ˙ĖȈˆʱxƹ˚ǮƂȥĹ˚ (C$ ˚ť¯ȁ�ʺ˩˝ˌ˚��Ð˙˒ʷ˔ĭ
˪ʻ˙ˈˬˎ˦˙ǸˑˎOŁ˙˒ʷ˔ʱˌ˚ăūʱǒŃǂ˰ȴˠˬʲ�
�
Ǭİp˝OŁăū�
�
ɯ ǮƂȥĹ˛ʱ�ʳ˚Ȟʻ˅˰ǖĎˈˬʸʹ˕óȁ�wŗ˘ƍþǌ˿̧̒̂˚Ÿ˕ʶˬ˖ȇʹˬʲ˃˚ƍþ

ǌ˿̧̒̂˙˛ʱ-Ǔ˿̧̒̂ʱșĢ˿̧̒̂ʱ�ơ˿̧̒̂ʱĤcƞ˿̧̒̂ǂʼ}ˣ˭ˬʲ˃˭˪˚˿̧

̒̂˰2Ďˆ˔ʷʿˎ˦˙˛ʱǮƂȥĹ˰^Ńƞ˙2Dˆ˔ʷʿ˃˖ʼǩȁ˕ʶˬʲ�
ɯ ĎǕwǭø˰1Ⱥˈˬ ) ˒˚Ĩū˛ʱǮƂȥĹ˨ƍþǌ˿̧̒̂˰ʱɇɊj%˘˗˚Áà˰Əʷ˔¯Ɇ
ƞ˙ȏ.ˈˬ˃˖˕ʶˬʲ˃˭ˣ˕�ġ˚Ƭƻ˕ʱ7D" ˨ɀĉ°ɪ˖ʷˑˎǽĭɀ¥ūʱʺ˩˝̢̠̗̌˽

̂̌ū˖ʷˑˎɧưɀ¥ū˰Əʷ˔ʱƆ¯˚��˚ŋłʱȰ�ʱ˿̥˾ƮʱŰŭʱ̘̥˻̧̤̕ł˘˗˚Ǯ

ƂȥĹ˚�[ˣˎ˛ǖĎ˙ºˈˬ�ʳ˚(C$˚ĖȈʼǸ˯˭ˎʲ˅˪˙ʱʺ˩ˌȻn *(ÙɎ˕ʱ�ƕ˚
ǮƂȥĹ˚.6c˰ȐˤˬƬƻʼǸ˯˭ˎ�  78X<HTBH� K<� H5	�� *()/�ʲˌʸˆˎƬƻ˕˛ʱ/ƟƶȬū˙
�˓ʿ̆̚OŁ˰Ǹʷʱ�ƕ˚ǮƂȥĹ˰Őǈˈˬƹʳ˚ƍþǌ˚.6˰ɇɊj%˕ĖȈˆˎ�
 78X<HTBH�K<�H5	��)11/3�*()/�ʲ�
˃ʸˆˎƬƻ˙˩ˑ˔ʱǮƂȥĹ˚�ƕ̢̣̗˕ȂˎD(ƞ˘.6ʱʺ˩˝Ɔ¯˚��̢̣̗˕ȂˎƆ

¯ɢƢ˚.6ʼĭ˪ʻ˙˅˭˔ʽˎʼʱ�³̢̣̗˕ȂˎǮƂȥĹ˚.6˰D(ƞ˙ĖȈˆˎƬƻ˛ˡ˖

˱˗˘ʷʲˌ˃˕ĹƬƻ˕˛ʱīĹD�˕Ǹˑˎ˲̥˼̧̧̌̋̆˰Əʷ˔ʱ�I˚ǮƂȥĹ˚ǖĎ˙ºˈ

ˬ�ʳ˚ (C$ ˰ǗǤƞ˙ĖȈˆʱxƹ˚ǮƂȥĹ˚ (C$ ˚ť¯ȁ�ʺ˩˝ˌ˚��Ð˙˒ʷ˔OŁ
˰Ǹˑˎʲ�
�
ɯ ĹƬƻ˕˛ʱ*()1 Ù˙īĹD�˕°ĩˆˎșŅ˕rəˆˎ̧̋̆˰+Əˆˎʲ˴̧̥̆̏̉̌șŅ˰+Ə
ˆʱ/�--. �˚4�˚�ǃ˰ðˎʲºȟ˖ˆˎǮƂȥĹ˚ɢƢ˛ʱšƐʱƖʱŃŕ�ʱƄǴ�ʱ�Ïłʱ 
ƂłʱŰËɒžłʱ˿̥˾Ʈʱ̘̥˻̧̤̕łʱǷ�ʱ×żʱƫůʱź�˚ )+ ɢƢ˕ʶˬʲĜĄ˸̧̍Ĩä
˰ĕƏˆʱxǮƂȥĹ˰ǖĎˈˬ˃˖˙ºˈˬ (C$ ˰ºȟǨ˙Ȧ�ˆˎʲ�
ɯ �ǃǨ˛ʱÙɎĳ�˕�Óʻ˪ĜĄʹˬɇɦ˰ʱ( Jʻ˪ *(�((( Jˣ˕�¯˚̣̥́˕eP˪˭ˎɀĉ
Ǫʻ˪ʶ˔˛ˣˬ˧˚˰ɀĉˆˎʲ�ǃǨ˙˛ɇɦ˰ɀĉˈˬW˙ʱxǮƂȥĹʼĎ˒ƍþǌ˿̧̒̂˚̡

̂̌ʱīĹ˙ʺˁˬȳÙ˚ɠƺ̦ǘɆ˚�c˚<|ʱʺ˩˝ˌ˚ǮƂȥĹ˰ǖĎˈˬˎ˦˚�ûƞ˘̖̤́

˶˺̌ʼǸ˯˭˘ʻˑˎ�y˚ǮƂȥĹ˚ŵ¾ɆʼĘư˅˭ˎʲxǮƂȥĹ˚ƍþǌ˿̧̒̂˚ú�˖ˆ

˔ʱ-Ǔ˿̧̒̂ʱșĢ˿̧̒̂ʱ�ơ˿̧̒̂ʱĤcƞ˿̧̒̂ʼ}ˣ˭˔ʷˬʲˣˎʱŬü�ɢ˖ˆ˔ʱ

xɢƢ˟˚ĜĄʷ˚�ǃ˰ˈˬ˖ʽ˛ʱ�˚ɢƢ˟˚ĜĄ˛Ǹˑ˔ʷ˘ʷ˧˚˖ˈˬ˃˖ʱĜĄˑˎɇɦ˛

xɢƢ˚ǖĎ˙˚ˤTƏ˅˭ˬ˃˖ʱǮƂȥĹ˚̖̤́˶˺̌ǖĎʼ°Ǹ˅˭ˬ�yʱyüˆˎ�Óˏˁ˕

˘ʿīĹ˚ˈˠ˔˚�ÓʼƸɇ˨ɏȹ��˚6�˂ǂ˰ȸˇ˔ĜĄʷ˰Ǹʸ˃˖˰Ęưˆˎʲ�
ɯ [ʹ˔ʱxǮƂȥĹ˰ȋ˭ˬɤàʱxǮƂȥĹ˙ºˈˬ�ȅƞ˘Ʉȁà˰Ȧ�ˆˎʲˣˎʱ�ǃǨʼˈ

ˠ˔˚ɢƢ˚ (C$ ˰ ( J˖�ǃˆˎ�yʱ˘ˋĜĄ˯˘ʷ˚ʻʱˌ˚ƋƑ˰Ȧ�ˆˎʲ�¯˚Xy˚�
ǃǨʼʱʴǮO˙ĜĄʸǥ`˛˘ʷ˖÷ʸʻ˪ʵʱʴĜĄˑˎʺɇʼřˆʿ+˯˭ˬʻ�¬ˏʻ˪ʵʱʴ�ʹ˪˭
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ˎú�ʻ˪˕˛ť˦˪˭˘ʷʻ˪ʵʱʴˌ˚�ʵ˰ɀĉˆˎʲ˃˭˪˚�ǃ˰ĊĈ�ǃ˖RĦˆʱ(C$ ˚OŁ
ʻ˪ɔ�ˆˎʲ�
ɯ ˅˪˙ʱøSʱÙɮʱ�ÓÙr˘˗˚�ǃǨ˚4�Æø˙˒ʷ˔˧Ȧ�ˆˎʲ�ÓÙr˙˒ʷ˔ʴ˯ʻ˪

˘ʷʵʱʴǃʹˎʿ˘ʷʵ˰ɀĉˆˎ�ǃǨ˰OŁ˿̢̥̖ʻ˪ɔ�ˆˎʲĳǐƞ˙OŁ˙Əʷˬ˿̢̥̖˿

˴̃˛ ,�-1) �˖˘ˑˎʲǽ� )/ ˙ʱOŁ˿̢̥̖˚4�Æø˚�ĹǔȈɆ˰ưˆ˔ʷˬʲˣˎʱǽ� )0 ˛
(C$ ˚�ǃ˚OÒ˰ưˈʲ�
�
ǽ� )/�4�Æø�ġ˚�ĹǔȈɆ�
�ġ� Ȗĭ� Ø�� ŒŹ7Ð�
¤ø� ¤ø˰̮˖ˈˬ̧̙̇�ġ� (	,/+� (	,11�
Ùɮ� �ǃǨ˚Ùɮ� ,-	)� )+	+�
�h� �hǨ˰̮˖ˈˬ̧̙̇�ġ� (	-*(� (	-((�
�Ó�ġ� �Ó�ġ� *	/+,� )	+-�
§˗˧˚ġ� �Ó˚§˗˧˚�ġ� (	,.,� (	0..�
a]Ǩ� À]Ǩ˰̮˖ˈˬ̧̙̇�ġ� (	/,,� (	,+.�
�ÓÙr� �ÓÙr� .*)� ,+)�
ɂÑÂ'� Ŀ� *+eʺ˩˝Ğ�ď¯ɂÑÂ'Ǩ˰̮˖ˈˬ̧̙̇� (	*1.� (	,-/�

�
ǽ� )0�xǮƂȥĹ˙ºˈˬ (C$ ˚�ǃXy̪̩̫��

šƐ� Ɩ� Ńŕ�� ƄǴ�� �Ïł�  Ƃł� ŰËɒž

ł�
(̪J̫� *(	0� *(	1� **	.� *,	(� *(	(� )+	*� ).	.�
)C*((� )0	+� )0	-� )0	/� )1	)� *(	*� *)	*� *(	-�
*((C,((� 0	/� 0	)� 0	(� 0	)� 0	.� 1	*� 1	)�
,((C.((� 0	/� 1	*� 1	/� 1	-� 1	1� )(	+� )(	+�
.((C0((� *	-� *	0� *	-� *	,� *	,� *	/� *	.�
0((C)�(((� ),	*� ),	(� )+	,� )+	+� ),	)� )-	*� ),	+�
)�(((C)�*((� 0	*� 0	(� /	0� /	.� 0	0� 1	+� 0	0�
)�*((C)�,((� )	(� )	*� )	)� )	)� )	*� )	+� )	,�
)�,((C)�.((� )	)� )	)� )	)� )	(� )	*� )	)� )	)�
)�.((C)�0((� (	-� (	.� (	/� (	,� (	-� (	/� (	.�
)�0((C*�(((� *	/� *	.� *	-� *	+� *	)� *	/� *	-�
*�(((C*�-((� *	*� *	)� *	(� )	0� )	/� *	(� )	/�
*�-((C+�(((� )	*� )	+� )	*� )	)� )	*� )	0� )	,�
+�(((C+�-((� )	+� )	+� )	,� )	+� )	)� )	*� )	+�
+�-((C,�(((� (	,� (	+� (	,� (	*� (	+� (	,� (	,�
,�(((C,�-((� (	+� (	*� (	+� (	+� (	+� (	+� (	+�
,�-((C-�(((� )	.� )	.� )	,� )	+� )	,� )	.� )	0�



 

 76 

-�(((C.�(((� )	-� )	,� )	+� )	,� )	,� )	.� )	-�
.�(((C/�(((� (	)� (	*� (	*� (	*� (	*� (	+� (	+�
/�(((C0�(((� (	*� (	*� (	)� (	)� (	)� (	)� (	)�
0�(((C1�(((� (	)� (	)� (	)� (	)� (	)� (	)� (	)�
1�(((C)(�(((� )	(� )	(� )	(� )	(� (	0� )	(� (	0�
)(�(((C
))�(((�

)	/� )	.� )	,� )	+� )	)� )	.� )	*�

))�(((C
)*�(((�

(	,� (	,� (	+� (	,� (	,� (	,� (	-�

)*�(((C
)+�(((�

(	)� (	)� (	*� (	*� (	*� (	*� (	*�

)+�(((C
),�(((�

(	)� (	)� (	)� (	)� (	)� (	(� (	(�

),�(((C
)-�(((�

(	)� (	*� (	*� (	)� (	)� (	)� (	*�

)-�(((C
).�(((�

(	)� (	)� (	)� (	)� (	(� (	)� (	)�

).�(((C
)/�(((�

(	)� (	(� (	(� (	(� (	(� (	(� (	)�

)/�(((C
)0�(((�

(	)� (	(� (	(� (	(� (	(� (	(� (	(�

)0�(((C
)1�(((�

(	(� (	(� (	(� (	)� (	(� (	(� (	(�

)1�(((C
*(�(((�

(	)� (	)� (	)� (	)� (	)� (	)� (	)�

8>KW�*(�(((� )	(� )	(� (	.� (	,� (	-� (	-� (	-�
�
ǽ� )0�Ǖʽ��

˿̥˾Ʈ�
̘̥˻̧̤

̕ł�
Ƿ�� ×ż� ƫů� ź��

īĹ˚Ǯ

Ƃƌ��
(J� )0	*� *(	/� *(	-� )1	)� *)	+� )0	1� -	+�
)C*((� *(	/� *)	(� *)	*� *(	0� *(	(� )1	+� .	-�
*((C,((� 0	.� 0	0� 0	0� 1	+� 0	.� 1	-� ,	/�
,((C.((� )(	*� )(	+� )(	,� 1	0� 1	0� 1	0� -	+�
.((C0((� *	/� *	+� *	+� *	0� *	0� *	0� )	-�
0((C)�(((� )+	.� )+	*� )+	(� )+	+� )+	(� )+	,� )-	,�
)�(((C)�*((� 1	*� 0	1� 0	1� 0	.� 0	1� 0	0� 1	+�
)�*((C)�,((� )	(� )	(� )	)� )	*� )	(� )	)� )	,�
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)�,((C)�.((� (	0� (	1� )	(� )	)� )	(� )	*� )	+�
)�.((C)�0((� (	-� (	,� (	,� (	-� (	+� (	-� (	-�
)�0((C*�(((� *	,� *	)� *	*� *	+� *	+� *	+� -	)�
*�(((C*�-((� *	-� *	(� )	1� *	(� *	)� *	+� +	1�
*�-((C+�(((� )	)� )	)� )	)� )	,� )	*� )	-� ,	)�
+�(((C+�-((� )	)� )	(� )	(� )	)� (	1� )	+� *	.�
+�-((C,�(((� (	,� (	+� (	*� (	+� (	+� (	+� (	0�
,�(((C,�-((� (	+� (	+� (	+� (	+� (	*� (	+� (	-�
,�-((C-�(((� )	,� )	)� )	(� )	*� )	+� )	,� -	-�
-�(((C.�(((� )	-� )	,� )	,� )	-� )	-� )	/� -	(�
.�(((C/�(((� (	*� (	+� (	+� (	+� (	+� (	,� (	/�
/�(((C0�(((� (	)� (	)� (	)� (	)� (	)� (	)� (	-�
0�(((C1�(((� (	)� (	)� (	)� (	*� (	)� (	)� (	+�
1�(((C)(�(((� )	(� (	/� (	/� (	/� (	0� (	0� -	0�
)(�(((C
))�(((�

)	*� )	(� )	(� )	)� )	*� )	)� -	,�

))�(((C
)*�(((�

(	,� (	*� (	*� (	+� (	,� (	+� )	.�

)*�(((C
)+�(((�

(	)� (	)� (	)� (	*� (	)� (	*� (	1�

)+�(((C
),�(((�

(	(� (	)� (	(� (	(� (	(� (	)� (	)�

),�(((C
)-�(((�

(	)� (	(� (	(� (	)� (	)� (	)� (	.�

)-�(((C
).�(((�

(	)� (	(� (	)� (	)� (	)� (	)� (	0�

).�(((C
)/�(((�

(	)� (	)� (	(� (	(� (	(� (	)� (	(�

)/�(((C
)0�(((�

(	(� (	(� (	(� (	)� (	(� (	(� (	*�

)0�(((C
)1�(((�

(	)� (	(� (	(� (	)� (	)� (	)� (	(�

)1�(((C
*(�(((�

(	)� (	)� (	)� (	)� (	)� (	)� )	)�

8>KW�*(�(((� (	-� (	,� (	,� (	+� (	,� (	-� +	*�
�
ɯ ˣˉʱ(C$ ʼ˗˚˩ʸ˘ȁǎ˙˩ˑ˔ť¯˅˭˔ʷˬʻʱˌ˚ȁ�˚OŁ˰ǸˑˎʲĊĈ�ǃ˰ɔ�ˆˎ
î˕˧ʱˡ˖˱˗˚ɢƢ˙˒ʷ˔Ǎ *(̩˚�ǃǨʼ (C$ ˰ (J˖�ǃˆˎʲ�
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ɯ ȳÙ˚¯Ɇƞ°ȎƬƻ˕ʱBKW8%OTL5H<KJ�8WJKWKJ�VW8IO<� G;#$��S8JK5�ʼ̤̅�ǃ˰�ʿ}˥ɣÞÁ
à˚ǾȖĭ�ġ˙ºˆ˔ȿƏ˅˭ˬ˩ʸ˙˘ˑ˔ʽˎ�  :HWWOX� HTJ� G1H8ʱ� *((/�ʲʷʿ˒ʻ˚Ƭƻ˕˧
G;#$ ˚ĵƏøʼư˅˭˔ʺ˫ʱ,ʹ˜� � 6HM8BBO�K<� H5ʲ�  *()*��˛ɣÞÁà˚ǾȖĭ�ġ˚6˚ʸː (
˚Xyʼ�ʽʷ�yʱȸÕ˚ɣÞ̖̤̒̉̌˩˫ G;#$ ˰+ƏˆˎĨʼ̐˴˲̂ʼ¾˘ʿ˘ˬ˃˖˰ưˆ˔ʷ
ˬʲG;#$ ̢̛̋˕˛ʱ* ˒˚Ż�ƞ˘ǾȖĭ�ġ˰�¯ˈˬʲŻ��ġ̢̛̋˛ʱ��˚ä˕ǽȊ˅˭
ˬʲ�
�

F∗ = HI3 + J,	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	  )�	
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Ĺ̦�ƞȥĹ˚ɏ0˰Ȃˬ˖ʱǮƂȥĹ˛�ÏȥĹ˖�ƞȥĹ˚�˙ºˆ˔Ƞ˚Ƥɏ˰ưˆ˔ʺ˫ʱīĹ˚

ÑƓļ̢̣̗˕˛	Ǩ˚�Ĳɏ0ʼư�˅˭ˬʲˣˎʱxȥĹ˖ħ�·D(˚ɏ0˙˒ʷ˔ʱ�ƕ ),( ˸
�˚xȥĹ˰əȈˆ�� )11* Ù˰oƃÙ˖ˆ˔ ) �èˎ˫˚xȥĹ˚ĀɌƉ˰şˠˬ˖ʱ��ÏȥĹ˚"˝
ʼħ�·D(˚"˝˰ˁ˱åˆʱǮƂȥĹ˙˒ʷ˔˛ŵ¾˚�ȷ˰ˎ˗ˑ˔ʷˬ˃˖ʼƭȓ˅˭ˎʲħ�

·D(˕˛̖̠̂˚ĀɌʼǕʷ˔ʺ˫ʱ�ƕØ�˕˛ƍƎƞ�ơʼĚ˘˯˭˔ʺ˪ˉʱæʷĎǕwǭø˰

ŷˎˆ˔ʷˬ˖ȇʹˬʲˆʻˆ˘ʼ˪ʱǮƂȥĹ˚�˕˧ʱ˺̡̊˳˸̢ǮƂȥĹ˖�˜˭ˬʱ�ʳ˚Ȟʻ˅˰

ǖĎˈˬʸʹ˕�wŗ˘ëX˰Ńˎˆʱ�˚ƹɨ˚ȥĹ˕�Ĳ˕ʽ˘ʷ˧˚ʼ¨�ˈˬ˃˖˙˒ʷ˔˛Ɨü

ˈˬóȁʼʶˬʲˌ˚ˎ˦ʱæʷĎǕwǭø˚ƽ�˙�˓ʿħ�·ďŒ˰Əʷ˔ʱ�˨ÑƓļǂ˚ĎǕw

ǭø˙˒ʷ˔ȅŶ˰Ǹʸˏˁ˕˘ʿʱǿ­ƞ˙)ʼ˺̡̊˳˸̢ǮƂȥĹ˘˚ʻ˰ĭ˪ʻ˙ˆʱABˆ˔˺̡

̊˳˸̢ǮƂȥĹ˰ǖĎˆ˔ʷʿóȁʼʶˬʲˣˎʱħ�·ďŒ˖ʱ�I�˕ȜȚ˨ŐǈʼȺ˦˪˭˔ʷˬ

Ȟʻ˅˨Úƴà˙ɏˈˬďŒ˖˚ɏ0˙˒ʷ˔ʱ98$��:8;��Úƴàǂ˚ďŒ˖ħ�·ďŒ˚Ɏ˙˛�
ƕ̢̣̗˚̧̋̆˰ƏʷˎOŁʻ˪˛ĭƭ˘Ƥɏɏ0˛Ȃ˪˭˘ʻˑˎʼʱǮƂȥĹ˙ƨƢˆīĹD�

+(��˰ºȟ˙°ĩˆˎÚƴà˙˒ʷ˔˚˲̥˼̧̌ǒŃ˖ħ�·ďŒ˚ɏ0˙˒ʷ˔OŁˆˎǒŃʱǮ
ƂȥĹ˚šŹ˚ÐʼÚƴà˙Ð˰ƍ˥˯ˁ˕˛˘ʷʼʱĂðʼ&ʿǮƂȥĹ˚šŹʼɬʷǮŨ(˛ʱǮ

ƂȥĹ˚šŹʼ&ʿĂðʼɬʷǮŨ(˖zƷà˚Úƴàʼð˪˭˔ʷˬ˃˖ʼƭȓ˅˭ˎʲ� �
ǁ * ƿ˕˛ʱ�ÏȥĹ̦�ƞȥĹ̦ǮƂȥĹ˚��ȒỊ̢̗̌˕˚̧̧̗̋̆̂c˰ǸʷʱīĹ˖��

˚ħ�·ďŒ̧̧̗̋̆̂˚Čç˰­�ˆ *()/ Ù˚̧̧̗̋̆̂˰*Āˆʱ˴̥̍˙˒ʷ˔˧ző˙
*()/ Ù˚̧̧̗̋̆̂*Ā˰ˡˢ­�ˆˎʲ�
Ǖʷ˔ʱ*Āˆˎ *()/Ù˚x�˚̧̧̗̋̆̂˰�˙x�˚ħ�·ďŒ˙˒ʷ˔ǉj˘ȜȚ˰Ǹˑˎʲ

īĹʱ��˚	�˙ʺʷ˔ʱɺɸɹɸ Ù˚̧̋̆˖zˇʿħ�M˚OÒ˙˛ʱ��Ɏ˚ȽʷʼȂ˪˭ʱ��˙

ʺʷ˔˛ʱ��˚�uOÒ˚7˫˰ưˈǚ˖ˆ˔Ʃ˪˭ˬĿdɁ��˚ɭƾŤƥɭŧÑ˖ȀiɁ��˚ɝ

iƥ2ÈÑɫǼÑ˰ǒ˱ˏǚ˰�˙ĿȀɎ˚ŇÐʼĭƭ˙ƭȓ˅˭ˎʲīĹ˙ʺʷ˔˛ʱŰËɁ˖Iɕ

Ɂ˙ʺʷ˔ħ�·˚OÒ˚Ðʼɧǵ˕ʶ˫ʱƆ˙Ŀ�ʱ�ɑʱ{vÄ˰�ò˖ˈˬ�ɂÑ��˰ǒ˞¡Ø

ŭ̢̗̌�Ó˙ʺʷ˔OÒ¶àʼĳ˧ɬʿ˘ˑ˔ʷˬʲˣˎʱenjxigszbw�Åu¸ÐÅxig
s¹Ë�ty£�ÁyÇÃy�j�¯tbw�Åx�l^�k_v£�Áj�g¥ tÇÃnc
sgbmuj�ncTFyhsb���ÊyËÅt`£�Áy�nd�o�{uwrsgbF�
ǁ + ƿ˕˛ʱ��ȒỊ̢̗̌˕˚ȥĹ�c˚OŁ˙˒ʷ˔ʱˣˉīĹ˖��˚�ÏȥĹ̦�ƞȥĹ̦Ǯ

ƂȥĹ˚��ȒỊ̢̗̌˕˚ *()( Ù˖ *()̳Ù˚̧̧̗̋̆̂˰Əʷ˔ʱīĹʱˌˆ˔şȮºȟ˖ˆ˔�
�˚ȥĹ�c˙˒ʷ˔OŁ˰ǸˑˎʲīĹ˖��˚şȮʻ˪ʱ*()( Ùʻ˪ *()/ Ù˙ʻˁ˔��˖īĹ˚
·˚Ð˛Ǟ½ˆ˔ʷˬ˃˖ʼƭȓ˅˭ˎʲ*()( Ù˙˛ʱīĹ˚ħ�·ďŒʱ�ƞȥĹʱ�ÏȥĹ˚¶à˛ʱ
ˌ˭ˍ˭��˚ .	1 5ʱ/	, 5ʱ)+	1 5˕ʶˑˎʼʱ*()/ Ù˙˛ʱ˃˚şƉʼˌ˭ˍ˭ -	1 5ʱ.	( 5ʱ
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/	, 5˙Ǟˣˑ˔ʷˬʲˣˎʱīĹ˙ʺˁˬǮƂȥĹ˚¶à˛ʱ*()( Ù˙˛��˚ .(�˙Ȼʾ˘ʻˑˎʼʱ
*()/ Ù˙˛��˰=ʻ˙��ˑ˔ʷˬ˃˖ʼƭȓ˅˭ˎʲ� �
ˣˎʱ��ȒỊ̢̗̌˕˚ȥĹ�c˚OŁ˚�ƌ˖ˆ˔ʱĎǕwǭø˚ȁ�˖˘ˬƱ ǑŴ�ġ˚˅˪

˙ǋǛ˘OŁ˰Ǹʸˎ˦˙ʱīĹD�˚Ñ˰ºȟ˖ˆ˔ʱˌ˭ˍ˭˚Ñ˚�ǅ̪ŚN̫˚ǘ`ȣʱ�ķȣʱ

ğǫȣ˖ʷˑˎIȍ˖ħ�·ďŒ˚�c˚ɏ0˙˒ʷ˔OŁ˰ǸˑˎʲǒŃ˖ˆ˔ʱ�ķȣƏ˰�˨ˈ˖

�ÏȥĹʼ�[ˆǮƂȥĹʼŵ¾ˈˬʼʱ�ÏȥĹ˚�[Ɖ˚ĨʼǮƂȥĹ˚ŵ¾Ɖ˩˫˧�ʽʷˎ˦ʱ

�ķȣƏ˚�ɦ˛ħ�·ďŒ˚�[˙Ǡʼˬ˃˖ʼƭȓ˅˭ˎʲˣˎʱğǫȣ˙˒ʷ˔˛�ƞȥĹ˙˛ǔ

Ȉƞ˙ĵü˘êɡ˰�ʹ˔ʷ˘ʷ˃˖ʼư˅˭ˎʲ�
[ʹ˔ʱ��ȒỊ̢̗̌˕˚ȥĹ�cʼ�.˙�ʹˬêɡ˙˒ʷ˔ĭ˪ʻ˙ˈˬȐˤ˖ˆ˔ʱƴÉƦƴ

ÉÑ˙%ǣˈˬFĹŀ�e˙ʺˁˬʱ�Î�©FĹŀ˹̜̥̑̂Ȫ�˚KɍƜ�ō˰ºȟ˙˼̧̂̂̆̋

˳˰°ĩˆˎʲǒŃ˖ˆ˔ʱħ�·˚�ƋďŒʼ�.˙�ʹˬêɡ˛ƭȓ˅˭˘ʻˑˎʼʱFĹŀ˹̜̥̑

̂Ȫ�˚KɍƜ�ō˙˩ˬ�.�ĬƉ˚ĖȈ6˖°ɗ˚�.�ĬƉ˚�ɛʼ�˚ɍƜ�ō˖şȮˆ˔�

ʽʷ˃˖ʼƭȓ˅˭ʱɍƜį˙ü�˅˭˔ʷˎ'ƌ�˙ɃÿˆˎȌȈǂʼêɡ˰�ʹ˔ʷˬwǭøʼƭȓ

˅˭ˎʲ�
˃˭˪˚ǒŃ˛ʱ��̢̣̗˕˚ĎǕwǭø˚ˎ˦˚ĩǄ˚ŌȉĻĥ˖˘ˬ˧˚˕ʶˬʲ˃˭ˣ˕ʱÑe

Ɠļ̢̣̗˕˚ħ�·ďŒ˚ĖȈʼĳ˧Ǐʻʷ̢̣̗˕˚ǒŃ˕ʶˑˎʼʱ˻̡̢̣̗̉̍˕˚ĖȈǒŃʱ

ɍƜ̖̤́˶˺̢̣̗̌˕˚ĖȈǒŃʻ˪ʱÑeƓļI˕˚ĎǕwǭø˚OŁʼwǭ˙˘ˑˎʲ˃˭˙�

˓ʷ˔ʱ�î˴̥̠̔˚Ģ:̦2«˨EG˿̧̒̂-Ǔ˚ĳȿc˘˗˚ŌȉʼǸ˯˭ˬ˃˖ʼĶí˅˭ˬʲ�
ɯ ǁ , ƿ˕˛ʱĞǄĘȇȁǎ˚ċN˚ˎ˦˚ǮƂȥĹǂ˚ȏ.˙|ˁˎ˲̥˼̧̌șŅ˖ˆ˔ʱD�ǮƂ
ȥĹ˲̥˼̧̌˖�ĨǮŨ(˖˚GzƬƻ̖̤́˶˺̌˖ˆ˔ƴÉƦ
ÈƓ˙ʺʷ˔ ʊʆʐ ˰ŮƏˆˎƱ ɏ

0ȥĹ˚|�˙ȥˈˬ¬D¬ò˿̧̒̂˰ºȟ˙˿̧̒̂¼C˚�W̦�î˲̥˼̧̌˙�˓ʿǑŴ°ɪ

˰ǸˑˎʲWȴ˚ȸ˫ʱħ�·ďŒ˰Əʷ˔�˨ÑƓļǂ˚ĎǕwǭø˙˒ʷ˔ȅŶ˰Ǹʸˏˁ˕˘ʿʱǿ

­ƞ˙)ʼ˺̡̊˳˸̢ǮƂȥĹ˘˚ʻ˰ĭ˪ʻ˙ˆʱABˆ˔˺̡̊˳˸̢ǮƂȥĹ˰ǖĎˆ˔ʷʿóȁʼ

ʶˬʲˌ˚ˎ˦ʱīĹD�˕Ǹˑˎ˲̥˼̧̧̌̋̆˰Əʷ˔ʱ�I˚ǮƂȥĹ˚ǖĎ˙ºˈˬ�ʳ˚ĜĄ

ʷüôɦ̪(C$̫˰ǗǤƞ˙ĖȈˆʱxƹ˚ǮƂȥĹ˚ (C$ ˚ť¯ȁ�ʺ˩˝ˌ˚��Ð˰OŁˆˎʲ
�ˎˬǒŃ˖ˆ˔ʱșŅ˰Ǹˑˎ )+ ɢƢɎ˕˛ʱ(C$ Ė¯6˙�ʽ˘Ƚʷʼˤ˪˭ʱ�˕˧ʱ Ƃł˚
)̩˚ŵ¾˰ɒˀ˃˖˙ºˈˬ (C$ ʼĳ˧ɬʿʱ�Ĩ˕Ƿ�˚ )̩˚ŵ¾˰ɒˀ˃˖˙ºˈˬ (C$ ʼĳ˧
&ʿ˘ˑ˔ʺ˫ʱŰ�˚ɢƢ˕˛ʱ˿̥˾Ʈ˚ǖĎ˟˚ (C$ ʼĳ˧ɬʿ˘ˑ˔ʷˬ˃˖ʼƭȓ˅˭ˎʲ˃̣̠
˚ǒŃ˛ʱ�î˚ǮƂȥĹ˚2D̦ŮƏ˙ʺʷ˔ĎǕwǭø˚ˎ˦˚ĩǄ˚ŌȉĻĥ˖˘ˬ˃˖ʼĶí˅

˭ˬʲ�
ɯ ˣˎʱƴÉƦ
ÈƓ˙ʺˁˬ�ĨǮŨ(˖˚GzƬƻ̖̤́˶˺̌˕˛ʱʊʆʐ ˰ŮƏˆˎȂ«˫˿̧̒̂

̪½©ƍ˨ɬɮǨ˚%ǣú�˰2ȝǨ˨³Ī˙ÃˁˬȂ«˫˿̧̫̒̂˚ƍŮŷȨà˲̧̖̤̈˕Ȉǅˆ

ˎƱ ƞ.6ʼ ʁɴʀɹɹɴɻɾʀ J˖Ȑǅ˅˭ʱÑŠʻ˪ɬʷȏ.˰tˁˎĹ˿̧̒̂˙˒ʷ˔ʱ
ÈƓĞßʻ

˪ǿ\ɇʼ¼C˅˭ˬ˃˖˙Ǡʼˑˎʲ
ÈƓ˚�,˚˩ʸ˙ʱ��˚Ʊ ɏ0ȥĹ˚|�˙ȥˈˬǸĞ

˿̧̒̂˨̖̤́˶˺̌˙˒ʷ˔ʱ.6ȏ.˰Ǹʸ˃˖˙˩ˑ˔˷̧̥̗̒̋̂̂̍˚ĞǄéĀ˙Ǡʼ˫ʱ
È

Ɠ}˦ƴÉƦ²ǲÑǂʱħ�·ďŒ˙�˓ʷˎƌ�ĞǄ˰}˦ˎ˷̧̥̗̒̋̂̂̍˚ĞǄéĀ˙˛�

ʽ˘Ķíʼµˊ˪˭˔ʺ˫ʱåʽǕʽƎ©®ȹě˙˩ˬ��Ůøc̢̛̋˚ƭƽ˰Ƣďˈʲ�
�

ɯ � �
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��̯Ùà˚�¯˛��˚ȸ˫˕ʶˬʲ�
�
 )̫ ĎǕwǭø˨Ȟʻ˅˨Úƴà˙ɏˈˬďŒ˚ɏ0OŁ�
�
ØĀ̰̮Ùà˚Ƭƻ˕ˡˢ­�ˆʱ��̯Ùà˚Ƭƻ˕˛óȁ˙õˇ˔Ȟʻ˅˨Úƴà˚ȁ�˙ɏˈˬO

Ł˰ȵ[ƞ˙°ĩˈˬʲ�
�
̪*̫�ÏȥĹ̦�ƞȥĹ̦ǮƂȥĹʱ98$ ˚��ȒỊ̢̗̌˕˚̧̧̗̋̆̂c�
�
ØĀ̰̮Ùà˚Ƭƻ˕˛ʱīĹ˖��˚ *()/Ù˚̧̋̆˰Əʷˎ̧̧̗̋̆̂˚Čç˙[ʹ˔ʱşȮºȟ
˖ˆ˔˴̥̍˚̧̧̗̋̆̂*Ā˰Ǹˑˎʲ��̯Ùà˚Ƭƻ˕˛˃˭˪x�˚̧̧̗̋̆̂˙˒ʷ˔ʱı

˙Čç˰Ǹʷʱ̧̋̆ʼTƏwǭ˕˘ʷÙ˙˒ʷ˔˧�ÏȥĹ̦�ƞȥĹ̦ǮƂȥĹʱ98$ ˚��ȒỊ̌
̢̗˕˚̧̧̗̋̆̂c˰ɬʷǋà˕ĖȈˈˬ˃˖˰Ōȉ�˕ʶˬʲˣˎʱ̡̑˨̧̧̝̟̎˺˖ʷˑˎˌ˚

�˚BȺ�ɂÑ˙˒ʷ˔˧̧̧̗̋̆̂cˈˬ˃˖˰Ōȉˆ˔ʷˬʲ�
�
̪+̫��ȒỊ̢̗̌˕˚ȥĹ�c˚OŁ�
�
ØĀ̰̯Ùà˙°ĩ�¯˕ʶˑˎʼʱȈƔ��˚ȺĒʼʶˑˎˎ˦ʱØĀ̰̮Ùà˚Ƭƻ˕īĹ˖��˰º

ȟ˙*Āˆˎ *()(Ùʱ*()/Ù˚̧̧̗̋̆̂˰Əʷ˔��ȒỊ̢̗̌˕˚ȥĹ�c˚OŁ˰Ǹˑˎʲ�
�̯Ùà˚Ƭƻ˕˛ʱ�ȴ˚ȸ˫īĹˌˆ˔şȮºȟ˖ˆ˔˚��ʱ˴̥̍x�˙˒ʷ˔̧̧̗̋̆̂˰Č

çˆʱ�ȁƢƞ˚�˒˕ʶˬxȥĹ˚ĎǕwǭø˙˒ʷ˔˚ȜȚ˰˩˫ȒǏ˙��̢̣̗˕Ǹʸʲ�
�
̪,̫ǮƂȥĹǂ˚ȏ.˙|ˁˎ˲̥˼̧̌șŅ�
�
��̯Ùà˙˛ʱƴÉƦ²ǲÑ˖ʱƴÉƦƣĨÑ˰ºȟ˖ˆˎșŅ˚°ĩ˰Ǹʸ�¯˕ʶ˫ʱ˲̥˼̧̌˚

I´˚ǋŅʱƆ˙șŅ˙ʺʷ˔ƨƢˈˠʽ9ɠǂ˙˒ʷ˔ĢƋ˰Ǹʷʱ°ɗ˚ĞǄéĀ˙ˣ˕Ǡ˂ˬ˃˖

˰ȄɅ˙C˭ˎʱzÑ˚ƆǱ˙ũˑˎșŅ˰°ĩˈˬʲ�

� �
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ǁ̯ƿ˚�ɋ�
�
*()/ Ù˚īĹp˝��˚xɂȼßƦ��xƥ˚£�Á�¿upy�¦�
�
À� *()/ ¼yºÌy~³·Ä�y£�Áe;(fupy�¦ 

³ · Ä

�  

(2017) 

Ï

©  

/1 Í  

km2 

¤

� /

¾

Í  

£�Âe;(f  
 

¤±�ÌeHCf  
 

¤��ÌePCf  �¬�ÌeNCf  
 

Î´ /

¾Í

ÈÖ

/km2 

u¤

¶a /  

ª È

Ö /¤  

Î´ /

¾Í

È�

/km2 

u¤

¶a /  

ª È

Ö /¤  

� ¦

½% 

Î´ /

¾Í

ÈÖ

/km2 

u¤

¶a /  

ª È

Ö /¤  

� ¦

½% 

Î´

/¾

ÍÈ

Ö

/km2 

u¤

¶a /

ªÈ

Ö /¤  

� ¦

½% 

�-@  7.84  5.30  32.01  473.77  18.05  267.19  56.40  10.23  151.48  31.97  3.72  55.10  11.63  

I*3  0.96  1.28  59.57  450.18  31.25  236.19  52.47  24.83  187.61  41.68  3.49  26.37  5.86  

�"3  1.53  1.25  40.03  487.26  19.42  236.39  48.52  17.36  211.29  43.36  3.25  39.58  8.12  

�
3  0.73  2.31  159.66  504.09  90.38  285.35  56.61  66.01  208.42  41.35  3.27  10.33  2.05  

823  1.16  1.00  39.79  464.42  20.57  240.16  51.71  15.75  183.85  39.59  3.46  40.41  8.70  

��3  0.93  1.09  55.14  470.00  28.78  245.35  52.20  22.96  195.70  41.64  3.40  28.96  6.16  

7�3  1.38  1.87  70.67  520.59  35.71  263.04  50.53  31.79  234.15  44.98  3.18  23.40  4.49  

<
3  0.61  2.85  248.51  531.93  140.25  300.19  56.44  105.62  226.07  42.50  2.65  5.66  1.06  

'$3  0.64  1.93  154.00  510.42  88.90  294.67  57.73  62.37  206.71  40.50  2.73  9.04  1.77  

:L3  0.64  1.92  149.76  495.55  85.47  282.81  57.07  61.33  202.93  40.95  2.96  9.80  1.98  

�13  0.38  7.20  815.04  429.72  575.42  303.39  70.60  237.17  125.05  29.10  2.45  1.29  0.30  

	=3  0.52  6.16  572.47  479.54  380.35  318.61  66.44  189.55  158.78  33.11  2.57  2.15  0.45  

&�B  0.22  

13.3

3  

3807.0

8  626.32  

2352.6

3  387.04  61.80  

1452.6

9  238.99  38.16  1.75  0.29  0.05  

6 � �

3  0.24  9.01  

1846.1

4  494.89  

1258.4

3  337.34  68.17  585.65  156.99  31.72  2.06  0.55  0.11  

#/3  1.26  2.26  86.14  479.87  45.82  255.28  53.20  36.91  205.62  42.85  3.41  18.98  3.96  

��3  0.43  1.05  126.30  512.18  64.74  262.53  51.26  58.25  236.21  46.12  3.31  13.43  2.62  

5�3  0.42  1.14  135.49  497.29  74.23  272.46  54.79  58.23  213.73  42.98  3.02  11.10  2.23  

7�3  0.42  0.77  93.35  507.73  49.15  267.32  52.65  41.18  223.99  44.12  3.02  16.42  3.23  

�)3  0.45  0.81  93.90  518.94  50.16  277.23  53.42  40.80  225.51  43.45  2.93  16.20  3.12  

ED3  1.36  2.05  71.79  473.92  40.74  268.94  56.75  27.98  184.70  38.97  3.07  20.28  4.28  

�F3  1.06  1.97  87.39  470.09  50.99  274.30  58.35  33.45  179.92  38.27  2.95  15.88  3.38  

J�3  0.78  3.62  225.27  483.64  132.94  285.41  59.01  89.53  192.22  39.75  2.80  6.00  1.24  

!43  0.52  7.36  822.18  577.73  454.88  319.63  55.33  364.86  256.38  44.38  2.45  1.72  0.30  

�C3  0.58  1.77  180.32  588.73  90.96  296.98  50.44  86.45  282.26  47.95  2.90  9.48  1.61  

.?3  0.40  1.39  200.66  579.91  101.05  292.04  50.36  95.22  275.19  47.45  4.39  12.68  2.19  
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�B�  0.46  2.56  259.13  467.62  176.61  318.72  68.16  79.67  143.77  30.75  2.84  5.13  1.10  

�G�  0.19  8.67  

2295.1

1  504.46  

1491.4

1  327.81  64.98  801.96  176.27  34.94  1.73  0.38  0.08  

��3  0.84  5.42  304.87  472.37  190.02  294.41  62.33  112.06  173.63  36.76  2.79  4.32  0.92  

�;3  0.37  1.34  157.02  432.12  108.39  298.31  69.03  45.83  126.13  29.19  2.79  7.68  1.78  

� + �

3  0.47  0.95  103.47  517.19  56.26  281.20  54.37  44.41  222.00  42.92  2.80  13.99  2.71  

N
3  0.35  0.57  71.48  442.50  40.18  248.71  56.21  28.24  174.85  39.51  3.06  18.94  4.28  

�(3  0.67  0.68  49.85  488.52  25.22  247.19  50.60  21.49  210.56  43.10  3.14  30.77  6.30  

��3  0.71  1.89  126.41  475.26  72.28  271.75  57.18  51.17  192.38  40.48  2.96  11.12  2.34  

��3  0.85  2.79  167.72  508.87  98.18  297.89  58.54  66.66  202.26  39.75  2.87  8.72  1.71  

��3  0.61  1.37  111.41  497.65  62.18  277.77  55.82  46.37  207.12  41.62  2.86  12.76  2.56  

 �3  0.41  0.74  84.62  476.70  47.38  266.90  55.99  34.36  193.56  40.61  2.88  16.23  3.41  

K�3  0.19  0.96  231.07  450.19  139.82  272.40  60.51  88.51  172.44  38.31  2.74  5.34  1.19  

!�3  0.57  1.35  107.47  451.27  61.13  256.70  56.88  43.52  182.76  40.50  2.81  11.81  2.62  

M43  0.71  0.71  45.67  459.09  25.23  253.60  55.24  17.60  176.95  38.54  2.84  28.53  6.21  

7�3  0.50  5.06  458.66  451.84  290.09  285.78  63.25  165.78  163.31  36.14  2.79  2.75  0.61  

�?3  0.24  0.82  143.84  430.20  81.72  244.42  56.82  58.87  176.06  40.93  3.25  9.71  2.26  

E�3  0.41  1.34  140.51  432.44  81.23  249.98  57.81  56.44  173.70  40.17  2.85  8.76  2.03  

0%3  0.74  1.76  101.52  427.05  60.04  252.58  59.15  38.52  162.02  37.94  2.96  12.45  2.91  

��3  0.63  1.14  90.51  502.86  46.50  258.35  51.38  41.14  228.58  45.46  2.87  15.93  3.17  

��3  0.77  1.09  61.59  438.63  32.27  229.79  52.39  26.47  188.51  42.98  2.85  20.33  4.63  

O � �

3  0.92  1.62  74.39  420.86  42.61  241.05  57.28  28.89  163.43  38.83  2.89  16.38  3.89  

,93  0.23  1.43  252.25  401.76  145.97  232.49  57.87  103.48  164.81  41.02  2.80  4.46  1.11  

�
À� *()/ ¼y®�~¡y£�Á�¿upy�¦ 

¡  

(2017) 

Ï©

/1 Í

km2 

¤� /

¾Í  

IW HC PC NC 

Î´ /

¾Í

ÈÖ

/km2 

u¤

¶a /

ªÈ

Ö /¤  

Î´ /

¾Í

ÈÖ

/km2 

u¤

¶a /

ªÈ

Ö /¤  %IW 

Î´

/¾

ÍÈ

Ö

/km2 

u¤

¶a /

ªÈ

Ö /¤  %IW 

Î´

/¾

ÍÈ

Ö

/km2 

u¤

¶a /

ªÈ

Ö /¤  

%I

W 

Ë�  1.64  21.74  442.57  334.00  308.49  232.81  69.70  

130.

48  98.47  

29.4

8  3.60  2.72  0.81  

²°  1.19  15.62  387.78  296.04  229.14  174.93  59.09  

153.

30  

117.0

3  

39.5

3  5.35  4.08  1.38  

|Ë  18.8 75.26  64.79  161.87  39.51  98.71  60.98  20.5 51.25  31.6 4.77  11.92  7.36  
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0  1  6  

H>  

15.6

8  37.07  40.85  172.76  23.32  98.63  57.09  

12.3

1  52.07  

30.1

4  5.22  22.07  

12.7

7  

¸ l n f

m  

114.

61  25.32  8.25  373.22  2.61  118.12  31.65  2.58  

116.6

6  

31.2

6  3.06  

138.4

3  

37.0

9  

A�  

14.6

8  43.74  63.20  212.05  32.83  110.17  51.96  

25.6

0  85.91  

40.5

1  4.76  15.97  7.53  

�Ò  

19.1

0  27.20  33.18  232.95  15.38  108.03  46.37  

12.5

8  88.33  

37.9

2  5.21  36.59  

15.7

1  

�Ñ�  

45.2

7  37.94  18.45  220.12  9.11  108.76  49.41  4.33  51.68  

23.4

8  5.00  59.69  

27.1

2  

¢}  0.81  24.21  

1071.9

8  356.81  789.54  262.80  73.65  

278.

18  92.59  

25.9

5  4.26  1.42  0.40  

�­  

10.2

6  80.39  178.07  227.25  105.50  134.63  59.25  

67.2

6  85.84  

37.7

7  5.31  6.77  2.98  

Ó�  

10.5

1  56.64  117.34  217.63  74.25  137.71  63.28  

39.7

6  73.75  

33.8

9  3.33  6.17  2.84  

‒×  

14.0

1  62.63  68.56  153.41  47.92  107.22  69.89  

15.8

6  35.48  

23.1

3  4.79  10.71  6.98  

Æ�  

12.2

3  39.16  60.66  189.51  35.14  109.78  57.93  

22.4

4  70.09  

36.9

9  3.09  9.64  5.09  

�§  

16.6

9  46.28  40.44  145.89  26.47  95.48  65.44  

10.2

5  36.97  

25.3

4  3.73  13.45  9.22  

�µ  

15.5

8  100.19  122.76  190.97  70.81  110.16  57.68  

46.5

9  72.47  

37.9

5  5.36  8.34  4.37  

|¹  

16.5

7  95.71  86.10  149.03  47.91  82.93  55.64  

33.3

8  57.78  

38.7

7  4.81  8.32  5.59  

�Ë  

18.5

9  59.09  51.87  163.20  31.02  97.61  59.81  

16.6

9  52.53  

32.1

9  4.15  13.06  8.00  

�¹  

21.1

8  68.69  51.18  157.84  32.92  101.54  64.33  

14.3

3  44.21  

28.0

1  3.92  12.10  7.66  

�µ  

17.7

9  111.83  112.71  179.33  74.43  118.42  66.04  

34.9

4  55.58  

30.9

9  3.35  5.32  2.97  

�§  

23.6

6  48.91  33.27  160.93  20.19  97.65  60.68  9.68  46.83  

29.1

0  3.40  16.45  

10.2

2  

}¹  3.40  9.27  48.01  175.96  31.34  114.84  65.27  

13.4

0  49.12  

27.9

2  3.27  11.99  6.81  

��  8.24  30.79  70.48  188.56  46.48  124.35  65.95  

19.6

7  52.61  

27.9

0  4.33  11.59  6.15  
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�«  

48.6

1  83.12  29.97  175.26  19.83  115.97  66.17  6.40  37.41  

21.3

5  3.74  21.88  

12.4

8  

��  

17.6

1  35.84  37.32  183.33  27.13  133.30  72.71  6.21  30.49  

16.6

3  3.98  19.53  

10.6

5  

v¹  

38.3

2  48.07  23.34  186.11  14.94  119.10  64.00  5.12  40.80  

21.9

3  3.29  26.20  

14.0

8  

gkhi  

120.

21  3.37  2.27  808.03  0.41  144.72  17.91  0.16  57.29  7.09  1.70  

606.0

2  

75.0

0  

Õ§  

20.5

6  38.40  35.31  189.00  19.42  103.96  55.00  

11.4

9  61.49  

32.5

4  4.40  23.55  

12.4

6  

��  

42.5

4  26.29  10.84  175.47  6.59  106.67  60.79  1.95  31.58  

18.0

0  2.30  37.22  

21.2

1  

¨}  

69.6

7  5.99  4.00  465.63  1.04  121.04  26.00  0.69  80.86  

17.3

6  2.27  

263.7

4  

56.6

4  

»z  5.20  6.83  30.13  229.28  15.48  117.81  51.38  

10.6

2  80.79  

35.2

3  4.03  30.69  

13.3

8  

£Ô  

163.

06  24.48  4.31  286.75  1.82  121.17  42.26  0.90  59.90  

20.8

9  1.59  

105.6

7  

36.8

5  

 

�
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�Ĩ�Ǯ(˖˚GzƬƻ̖̤́˶˺̌� C�ƴÉƦ
ÈƓɯ OŁǒŃ�ɋ�
ǽ�ƴÉÑ˙ʺˁˬ'ŠƍŮŷȨà˟˚ť¯ȁ�

�

�  
   
 - 1/06' 
    
ln9$2&�: 0.281 
 (0.048) 
!*	�� 0.201 
 (0.079) 
&8 -0.024 
 (0.019) 
&8�� 0.000 
 (0.000) 
��	�� -0.122 
 (0.087) 
�%�- 0.038 
 (0.034) 
54�+)� 0.001 
 (0.103) 
54�����
���� -0.038 
 (0.089) 
�� �" 0.329 
 (0.259) 
�( 0.255 
 (0.036) 
#- -0.059 
 (0.487) 
  
Observations 434 
R-squared 0.235 
Standard errors in parentheses  
  

��;�73.  
,#�
�;OLS  
�
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�
ǽ�
ÈƓ˙ʺˁˬȂ«˫˿̧̒̂ʼƍŮŷȨà˙�ʹˬêɡ

�
�

�+ /-.6% 
    
2 �����71 0.204 
 (0.283) 
�(��� -0.240 
 (0.179) 
$8 -0.074 
 (0.053) 
$8�� 0.001 
 (0.001) 
����� -0.321 
 (0.154) 
�"�+ -0.063 
 (0.052) 
54�)'� 0.284 
 (0.520) 
54���
�
���� -0.697 
 (0.266) 
�& 0.438 
 (0.068) 
2 �����WTP -0.012 
 (0.012) 
!+ 2.305 
 (0.975) 
  
Observations 64 
R-squared 0.528 
Standard errors in parentheses  
  
	��9�#03,  
*!�	�9OLS  
�


