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Abstract 
 

This study analyzed both the supply chain and the demand chain. It started with an analysis 
of consumer demand in Thai fruit importing countries. What kind of fruit do consumers want? What 
are the standards? What is the quantity and price? This is to enable research and development of 
machinery that can produce Thai potential fruits to meet the standards and in quantities that are 
consistent with consumer demand in importing countries. After that, it studied the demand for 
machinery by farmers, including the problems that need to be developed. Then, it analyzed the 
feasibility of researching and developing machinery domestically from the opinions of researchers 
and machinery manufacturers who are experts in the use of technology and parts to assemble 
machinery, as well as experts in production costs and investment value. The result is the goal of 
researching and developing machinery/equipment that can be applied to solve agricultural problems. 
It is the demand from farmers and there are researchers and machinery manufacturers who can invest 
and provide personnel with expertise to produce machinery and equipment that truly meet market 
demand. 
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įĸœĴƟĪňŗĨƟŀĚŒľƟėĺŅĴĽņėńĠŒĬĮƤěěŋĭńĬȮįĸœĴƟĪňŗĴňŀĬŅėĨ 

1.2 ěńħĮĶŃĝŋĴĶŃħĴĽĴŀĚȮįŌƟŏĝňŗĵĺĝŅĠȮĬńĔĺŇĝŅĔŅĶȮįŌƟĽƞĚŀŀĔȮįŌƟĮĶŃĔŀĭĔŅĶ ŏĔļĨĶĔĶįŌƟįĸŇĨȮŐĸŃįŌƟ
ĴňĽƞĺĬœħƟŏĽňĵȮŏıŊŗŀĶƞĺĴĔńĬĔņľĬħȮĽŇĬėƟŅŏĮƚŅľĴŅĵȮěņĬĺĬȮ4ȮĝĬŇħȮ 
ĔŇěĔĶĶĴĪňŗȮ2 ĻŉĔļŅȮĺŇŏėĶŅŃľƢȮĽĩŅĬĳŅıĔŅĶįĸŇĨȮĮƤĠľŅȮŀŋĮĽĶĶėŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵ 

2.1 ĪņĔŅĶĻŉĔļŅĶĺĭĶĺĴĕƟŀĴŌĸŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬ
ĮƤěěŋĭńĬ ěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗœħƟĴňĔŅĶĶĺĭĶĺĴŐĸŃĻŉĔļŅœĺƟŐĸƟĺ 

2.2 ĽńĴĳŅļĦƢŏĝŇĚĸŉĔŏĔļĨĶĔĶįŌƟįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵȮĸƟĚȮĽĴŅėĴȮŐĸŃľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚŒĬıŊŘĬĪňŗ 
ŏĔňŗĵĺĔńĭŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶįĸŇĨȮėĺŅĴĨƟŀĚĔŅĶŒĝƟŐĸŃĨƟŀĚĔŅĶŒľƟĴňĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸ
ĔŅĶŏĔļĨĶȮĽĩŅĬĳŅıĔŅĶįĸŇĨȮĮƤĠľŅȮŀŋĮĽĶĶėŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵ 

2.3 ěńħĮĶŃĝŋĴĶŃħĴĽĴŀĚȮįŌƟŏĝňŗĵĺĝŅĠȮĬńĔĺŇĝŅĔŅĶȮŏĔļĨĶĔĶȮįŌƟĮĶŃĔŀĭĔŅĶĶńĭĞŊŘŀȮįŌƟįĸŇĨ
ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĵŊĬĵńĬėĺŅĴĩŌĔĨƟŀĚĕŀĚĕƟŀĴŌĸ
ĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬĮƤěěŋĭńĬȮĮƤĠľŅȮŐĸŃŀŋĮĽĶĶėŒĬĔŅĶįĸŇĨȮŐĸŃŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬ
ĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬĮƤěěŋĭńĬȮŐĸŃėĺŅĴĨƟŀĚĔŅĶŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 

 
ĔŇěĔĶĶĴĪňŗȮ3 ĻŉĔļŅėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŏıŊŗŀĔŅĶįĸŇĨįĸœĴƟ

ŏĮƚŅľĴŅĵŏıŊŗŀĔŅĶĽƞĚŀŀĔ 
3.1 ħņŏĬŇĬĔŅĶȮĻŉĔļŅȮĶĺĭĶĺĴȮĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬ

ĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵȮŏıŊŗŀĮĶŃĔŀĭĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅ 
3.2 ĽņĶĺěĕƟŀĴŌĸŏĝŇĚĸŉĔȮħƟŅĬĽĳŅıŐĺħĸƟŀĴȮĶŃĭĭĬŇŏĺĻĬƢȮŐĸŃĮƤěěńĵĽĬńĭĽĬŋĬȮŏĕƟŅıĭŏıŊŗŀ

ĽńĴĳŅļĦƢŀĚėƢĔĶľĸńĔŒĬĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬĮĶŃŏĪĻįŌƟĽƞĚŀŀĔįĸœĴƟĪňŗĴňĳŌĴŇŀŅĔŅĻľĶŊŀ
ĽŇĬėƟŅŒĔĸƟŏėňĵĚĔńĭœĪĵȮŐĨƞĴňĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŏľĬŊŀĔĺƞŅœĪĵȮŀŅĪŇȮĮĶŃŏĪĻœĨƟľĺńĬȮěňĬȮ
ŀŀĽŏĨĶŏĸňĵȮŏĮƦĬĨƟĬ 

3.3 ĮĶŃĝŋĴĶŃħĴĽĴŀĚĬńĔĺŇěńĵȮŏıŊŗŀĬņĕƟŀĴŌĸĪňŗœħƟĴŅŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬĴŋĴĴŀĚĕŀĚĬńĔĺŇěńĵ 

3.4 ĮĶŃĝŋĴĶŃħĴĽĴŀĚįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮŏıŊŗŀĬņĕƟŀĴŌĸĪňŗœħƟĴŅŒĝƟŒĬĔŅĶ
ĺŇėĶŅŃľƢėĺŅĴŏĮƦĬœĮœħƟȮ&feasible) ŒĬĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬĴŋĴĴŀĚĕŀĚįŌƟĮĶŃĔŀĭĔŅĶ 
ĔŇěĔĶĶĴĪňŗȮ4 ĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗĶŀĚĶńĭĔŅĶįĸŇĨŏıŊŗŀĽƞĚŀŀĔįĸœĴƟĪňŗĴň
ĻńĔĵĳŅıĕŀĚœĪĵ 
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4.1 ěńħĸņħńĭėĺŅĴĽņėńĠĕŀĚŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ ĮĶŃĴĺĸįĸĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚěńĔĶĔĸ
ĔŅĶŏĔļĨĶŏĮƚŅľĴŅĵĪňŗĴňėĺŅĴĽņėńĠĨƞŀĔŅĶįĸŇĨŏıŊŗŀĽƞĚŀŀĔįĸœĴƟĪňŗĴňĻńĔĵĳŅıĕŀĚœĪĵ 

4.2 ĽĶŋĮŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŏĮƚŅľĴŅĵĪňŗĴňėĺŅĴĽņėńĠĨƞŀĔŅĶįĸŇĨŏıŊŗŀĽƞĚŀŀĔįĸœĴƟĪňŗĴňĻńĔĵĳŅı
ĕŀĚœĪĵ 

 
ĔŇěĔĶĶĴĪňŗȮ5ȮěńħĪņŐįĬĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗĶŀĚĶńĭĔŅĶįĸŇĨŏıŊŗŀĽƞĚŀŀĔįĸœĴƟĪňŗĴň
ĻńĔĵĳŅıĕŀĚœĪĵȮ 
ĔŇěĔĶĶĴĪňŗȮ6ȮĽńĴĴĬŅĬņŏĽĬŀįĸĔŅĶĻŉĔļŅĨƞŀĪňŗĮĶŃĝŋĴȮįŌƟŏĝňŗĵĺĝŅĠȮĬńĔĺŇĝŅĔŅĶȮįŌƟĽƞĚŀŀĔȮ

įŌƟĮĶŃĔŀĭĔŅĶȮĔĸŋƞĴįŌƟŏĔňŗĵĺĕƟŀĚŒĬŐĨƞĸŃĳŅėĽƞĺĬȮŐĸŃįŌƟĪňŗĴňĽƞĺĬœħƟŏĽňĵȮ&Key Player)  
 

ŐĬĺėĺŅĴėŇħŒĬĔŅĶĺŇěńĵ 

 
Yao, Aiping and Wan, Liping. (2014). ĪŜŅĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĽŅĴŅĶĩĔŅĶŐĕƞĚĕńĬŒĬĔŅĶĽƞĚŀŀĔĕŀĚĽŇĬėƟŅ

ŏĔļĨĶěňĬŐĸŃœĪĵȮőħĵěŜŅŐĬĔĨŅĴĽƞĺĬŐĭƞĚĔŅĶĨĸŅħŐĸŃŀńĨĶŅĔŅĶŏĨŇĭőĨȮĺńħĶŃħńĭĔŅĶŐĕƞĚĕńĬĔŅĶĽƞĚŀŀĔħƟĺĵħńĝĬň
ėĺŅĴėĸƟŅĵėĸŉĚĕŀĚįĸŇĨĳńĦĤƢĽƞĚŀŀĔȮ&Export product similarity index'ȮŐĸŃĮĶŃĴŅĦĔŅĶĕňħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ŐĕƞĚĕńĬĕŀĚĽŇĬėƟŅŏĔļĨĶĕŀĚěňĬŐĸŃĕŀĚœĪĵħƟĺĵĺŇīňȮShift-Share MethodȮ 

Saptana, Sayekti AL, Perwita AD, SayakaȮB, Gunawan E, Sukmaya SG, et al. (2022), ĪŜŅĔŅĶĻŉĔļŅ
ĺŇŏėĶŅŃľƢėĺŅĴĽŅĴŅĶĩĔŅĶŐĕƞĚĕńĬŏĝŇĚŏĮĶňĵĭŏĪňĵĭŒĬĔŅĶįĸŇĨĴńĬİĶńŗĚȮŐĸŃĮĶŃŏĴŇĬįĸĔĶŃĪĭĕŀĚĬőĵĭŅĵĶńģĭŅĸĨƞŀ
ĔŅĶįĸŇĨĴńĬİĶńŗĚȮőħĵĔŅĶŒĝƟȮPolicy Analysis Matrix (PAM) ŏıŊŗŀĺŇŏėĶŅŃľƢĕƟŀĴŌĸŒĬĮĶŃŏĪĻŀŇĬőħĬňŏĞňĵ,  

Sexton (2000) ŏĽĬŀĺƞŅįĸŇĨĳńĦĤƢŀŅľŅĶėŋĦĳŅıĽŌĚĕŀĚĽľĶńģłȮĴŋƞĚŏĬƟĬĪňŗĮĶŃĽŇĪīŇĳŅıħƟĺĵĔŅĶĕĵŅĵĨĸŅħěĬœħƟ
ĮĶŃőĵĝĬƢěŅĔĔŅĶĮĶŃľĵńħħƟĺĵĕĬŅħȮ&Economy of Scale' ĪńŘĚŒĬĔŅĶŐĮĶĶŌĮŐĸŃĔŅĶĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚ
įŌƟĭĶŇőĳė  

 
őėĶĚĔŅĶĺŇěńĵŐįĬıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĶŀĚĶńĭĔŅĶįĸŇĨŏıŊŗŀĽƞĚŀŀĔįĸœĴƟĪňŗĴňĻńĔĵĳŅıĕŀĚœĪĵ 

őėĶĚĔŅĶĬňŘěŃŐĭƞĚŏĮƦĬȮ2 ĕńŘĬĨŀĬŒľĠƞȮőħĵĕńŘĬĨŀĬŐĶĔŏĮƦĬĔŅĶĺŇŏėĶŅŃľƢŏıŊŗŀľŅįĸœĴƟĪňŗĴňĻńĔĵĳŅıŏıŊŗŀĔŅĶ
ĽƞĚŀŀĔȮŒľƟœħƟŀĵƞŅĚĬƟŀĵȮ6 ĝĬŇħȮŏĴŊŗŀœħƟįĸœĴƟĪňŗĴňĻńĔĵĳŅıŐĸƟĺȮěŉĚěŃŏĮƦĬĕńŘĬĨŀĬĕŀĚĔŅĶĺŇŏėĶŅŃľƢȮŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟŒĬĔŅĶ
įĸŇĨįĸœĴƟħńĚĔĸƞŅĺȮŐĸŃĔŅĶěńħĪņŐįĬıńĥĬŅŏėĶŊŗŀĚěńĔĶĨƞŀœĮ 
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ĭĪĪňŗȮ1 
ėńħŏĸŊŀĔįĸœĴƟĪňŗĴňĻńĔĵĳŅı 

ĔŅĶėńħŏĸŊŀĔĝĬŇħĕŀĚįĸœĴƟŏĮƚŅľĴŅĵĽņľĶńĭĔŅĶěńħĪņŐįĬıńĥĬŅĔŅĶĵĔĶŃħńĭĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔĬňŘŏĮƦĬ
ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĔŅĶėƟŅįĸœĴƟěŅĔĪńŗĺőĸĔőħĵĔŅĶėńħŏĸŊŀĔħƟĺĵȮ1ȮĺŇīňĔŅĶŏıŊŗŀĨĶĺěĽŀĭĵŊĬĵńĬįĸĪňŗœħƟěŅĔľĸŅĵĴŇĨŇŐĸŃ
ėńħĔĶŀĚŏĜıŅŃĝĬŇħĕŀĚįĸœĴƟĪňŗœħƟįĸĨĶĚĔńĬĴŅŏĮƦĬįĸœĴƟŏĮƚŅľĴŅĵŒĬĪňŗĽŋħȮĪńŘĚĬňŘȮŏĬŊŗŀĚěŅĔĔŅĶėƟŅįĸœĴƟŏĮƦĬĕƟŀĴŌĸĪňŗ
ĞńĭĞƟŀĬŐĸŃĴňĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚŒĬľĸŅĔľĸŅĵĴŇĨŇȮĔŅĶėńħŏĸŊŀĔħƟĺĵĺŇīňŏħňĵĺěŃĴňőŀĔŅĽŒľƟįĸœĴƞĩŌĔĨƟŀĚĽŌĚȮěŉĚħņŏĬŇĬ
ĕńŘĬĨŀĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮħńĚĬňŘ 

ĕńŘĬĨŀĬĪňŗ 1. ěńħĪņħńĝĬňĝňŘĺńħėĺŅĴœħƟŏĮĶňĵĭĪŅĚĔŅĶŐĕƞĚĕńĬŒĬĔŅĶĽƞĚŀŀĔįĸœĴƟħƟĺĵĺŇīňȮNormalized 
revealed comparative advantage (NRCA) ŏıŊŗŀĺŇŏėĶŅŃľƢľŅįĸœĴƟĪňŗħńĝĬňĝňŘĺńħėĺŅĴœħƟŏĮĶňĵĭĩŉĚŏĔĦĤƢĭƞĚĝňŘĺƞŅĴňĻńĔĵĳŅı
ŒĬĔŅĶŐĕƞĚĕńĬŏıŊŗŀĔŅĶĽƞĚŀŀĔȮ 

ĕńŘĬĨŀĬĪňŗ 2. ĔŅĶėńħŏĸŊŀĔĮĶŃŏĳĪįĸœĴƟœĪĵĪňŗĴňĻńĔĵĳŅıĽƞĚŀŀĔœĮĵńĚĨĸŅħőĸĔȮħƟĺĵĺŇīňȮDendrogramȮ
ŐĸŃȮExport Similarity Index 

ĕńŘĬĨŀĬĪňŗ 3. ĔŅĶĺŇŏėĶŅŃľƢőħĵŒĝƟĺŇīňȮDendrogram ŏıŊŗŀĔŅĶĵŊĬĵńĬįĸĪňŗœħƟěŅĔĔŅĶĺŇŏėĶŅŃľƢȮNRCAȮĺƞŅ
ĩŌĔĨƟŀĚĨĶĚĔńĬ 

ĕńŘĬĨŀĬĪňŗ 4. ĺŇŏėĶŅŃľƢĔŅĶŐĕƞĚĕńĬĔńĭĮĶŃŏĪĻŀŅŏĞňĵĬħƟĺĵȮDendrogram ŐĸŃȮExport Similarity Index 
ĕńŘĬĨŀĬĪňŗ 5. ĶŃĭŋĝĬŇħĕŀĚįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔȮ ěŅĔĔŅĶĺŇŏėĶŅŃľƢŒĬĕńŘĬĨŀĬĪňŗȮ2ȮħƟĺĵĔŅĶ

ŐĮĸĚĕƟŀĴŌĸıŇĔńħĻŋĸĔŅĔĶŒľƟĸŃŏŀňĵħĴŅĔĕŉŘĬ 
ĕńŘĬĨŀĬĪňŗ 6. ěńħĮĶŃĝŋĴĶŃħĴĽĴŀĚȮįŌƟŏĝňŗĵĺĝŅĠŐĸŃĬńĔĺŇĝŅĔŅĶĪŅĚħƟŅĬįĸœĴƟȮįŌƟĽƞĚŀŀĔŐĸŃ

įŌƟĮĶŃĔŀĭĔŅĶĪňŗĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŒĬĔŅĶĽƞĚŀŀĔįĸœĴƟȮŏıŊŗŀŒľƟėĺŅĴŏľŖĬĨƞŀĝĬŇħįĸœĴƟĪňŗįƞŅĬĔŅĶėńħŏĸŊŀĔħƟĺĵĺŇīňŒĬĕńŘĬĨŀĬĪňŗȮ
/Ȯ- 3ȮĕƟŅĚĨƟĬȮ 

ĕńŘĬĨŀĬĪňŗ 7. ĔņľĬħĝĬŇħĕŀĚįĸœĴƟŏĮƚŅľĴŅĵŒĬĔŅĶĵĔĶŃħńĭĽƞĚŀŀĔĕŀĚœĪĵ 

ĴňĶŅĵĸŃŏŀňĵħŐĸŃįĸĔŅĶħņŏĬŇĬĔŅĶħńĚĨƞŀœĮĬňŘ 
 

/,/ȮěńħĪņħńĝĬňĝňŘĺńħėĺŅĴœħƟŏĮĶňĵĭĪŅĚĔŅĶŐĕƞĚĕńĬŒĬĔŅĶĽƞĚŀŀĔĕŀĚįĸœĴƟȮ 
ħńĝĬňĝňŘĺńħėĺŅĴœħƟŏĮĶňĵĭĪŅĚĔŅĶŐĕƞĚĕńĬŒĬĔŅĶĽƞĚŀŀĔőħĵŏĮĶňĵĭŏĪňĵĭĔńĭėƞŅŏĜĸňŗĵĕŀĚőĸĔȮľĶŊŀȮLmpk_jgxcbȮ

pctc_jcbȮamkn_p_rgtcȮ_bt_lr_ecȮ&LPA?'ȮŏĮƦĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĮĶŇĴŅĦĪňŗĬņĴŅŒĝƟŒĬĔŅĶĔņľĬħĶŅĵĔŅĶįĸœĴƟĪňŗĴň
ĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔȮŐĽħĚĶŅĵĸŃŏŀňĵħĔŅĶėņĬĺĦŒĬĳŅėįĬĺĔȮĔȮ/ȮįĸĔŅĶėņĬĺĦȮLPA?ȮĕŀĚįĸœĴƟĪňŗœĪĵĽƞĚŀŀĔȮ
ŏĮƦĬħńĚĬňŘ 

ĔŅĶĻŉĔļŅėĶńŘĚĬňŘœħƟĴňĔŅĶėņĬĺĦľŅėƞŅȮLPA?ȮĕŀĚįĸœĴƟĪňŗĮĶŃŏĪĻœĪĵĽƞĚŀŀĔĪńŘĚĽŇŘĬȮ33ȮĮĶŃŏĳĪȮőħĵŒĝƟ
ĮĶŃŏĳĪįĸœĴƟĨŅĴĶľńĽȮFQȮ0..5ȮŐĸŃėńħŏĸŊŀĔįĸœĴƟĪňŗĴňĻńĔĵĳŅıěņĬĺĬȮ/3ȮĮĶŃŏĳĪœħƟĨŅĴĨŅĶŅĚĪňŗȮ/Ȯ 

 

ĨŅĶŅĚĪňŗȮ/ȮȮėƞŅȮLPA?ȮĕŀĚįĸœĴƟĽƞĚŀŀĔĕŀĚœĪĵ 

FQ0..5 ĮĶŃŏĳĪĕŀĚįĸœĴƟ 034. 034/ 0340 0341 0342 
.6/.4. ĪŋŏĶňĵĬȮĽħ 31,61 53,/. //0,2/ /32,77 011,./ 
.6/.7. įĸœĴƟĽħŀŊŗĬŕ 31,10 22,35 3/,34 16,15 22,0. 
.6.23. İĶńŗĚȮĴŃĴƞĺĚȮĴńĚėŋħȮĽħ-ŐľƟĚ /6,44 0.,23 2/,56 13,55 14,.6 
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FQ0..5 ĮĶŃŏĳĪĕŀĚįĸœĴƟ 034. 034/ 0340 0341 0342 
.6.//7 ĴŃıĶƟŅĺįĸĪńŘĚĔŃĸŅ 4,52 7,1. /.,65 /0,60 /7,20 
.6/12. įĸœĴƟŐľƟĚŀŊŗĬ 1.,05 06,13 01,25 /6,22 /4,/2 
.6//7. įĸœĴƟŀŊŗĬȮŐĝƞŏĵŖĬěĬŐĕŖĚ 2,/6 /.,.2 //,11 /0,16 /2,11 
.6.07. ĩńŗĺŀĵƞŅĚŀŊŗĬȮ&ĶĺĴľĴŅĔ' .,/4 0,57 /,14 /,41 3,40 
.6./0/ ĭĶŅĞŇĸĬńĨĴňŏĮĸŊŀĔ +.,.0 +.,.3 +.,.3 +.,.1 +.,/. 
.6/11. ŐŀĮŏĮƕĸŐľƟĚ .,./ +.,.7 +.,/0 +.,/0 +.,/3 
.6/07. įĸœĴƟŀŊŗĬĪņœĴƞŒľƟŏĽňĵĝńŗĺėĶŅĺ .,.5 .,.2 +.,/0 +.,.4 +.,04 
.6/2.. ŏĮĸŊŀĔĽƟĴ-ŐĨĚȮĽħ-ŐĝƞŏĵŖĬ-ŐľƟĚ +.,// +.,/0 +.,/6 +.,0/ +.,1. 
.6.37. ĽƟĴŐĸŃĴŃĬŅĺŀŊŗĬŕȮĽħ-ŐľƟĚ +.,02 +.,0/ +.,/2 +.,01 +.,1/ 
.6.32. ŏĔĶĮĲĶŋĨȮĽħ-ŐľƟĚ .,// +.,07 +.,56 +.,35 +.,1/ 
.6/0/. ŏĝŀĶňŗĪņœĴƞŒľƟŏĽňĵĝńŗĺėĶŅĺ +.,/6 +.,/5 +.,03 +.,02 +.,10 
.6.00/ ŏŁŏĞĸĬńĨĴňŏĮĸŊŀĔ +.,0/ +.,/7 +.,14 +.,17 +.,42 

ĨŅĴĪňŗĔĸƞŅĺœĺƟŐĸƟĺŒĬĳŅėįĬĺĔȮĔȮ/ȮĺƞŅľŅĔėƞŅȮLPA?ȮĕŀĚĔŅĶĽƞĚŀŀĔįĸœĴƟĝĬŇħŒħĴňėƞŅŏĮƦĬĭĺĔľĶŊŀĴňėƞŅ
ĴŅĔĔĺƞŅȮ.ȮŐĽħĚĺƞŅĔŅĶĽƞĚŀŀĔįĸœĴƟĝĬŇħĬńŘĬĴňėĺŅĴœħƟŏĮĶňĵĭőħĵŏĮĶňĵĭŏĪňĵĭŐĸŃŀĵŌƞŒĬŏĔĦĤƢĪňŗŏĮƦĬįĸœĴƟĪňŗĴňĻńĔĵĳŅı
ŒĬĔŅĶĽƞĚŀŀĔȮěŉĚĽĶŋĮœħƟĺƞŅĴňįĸœĴƟĕŀĚœĪĵȮ5ȮĮĶŃŏĳĪĪňŗŏĮƦĬįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔȮĞŉŗĚœħƟŐĔƞ 

(1) ĪŋŏĶňĵĬĽħȮĶľńĽȮ.6/.4.ȮĪňŗĴňėƞŅȮNRCA ŏĪƞŅĔńĭȮ011,./ȮŒĬĮƖȮı,Ļ,Ȯ0342ȮŐĸŃėƞŅŏĮƦĬĭĺĔ
ĪŋĔĮƖĪňŗįƞŅĬĴŅ 

(2) įĸœĴƟĽħŀŊŗĬŕȮĶľńĽȮ.6/.7.ȮĞŉŗĚĴňėƞŅȮNRCA ŏĪƞŅĔńĭȮ22,0.ȮŒĬĮƖȮı,Ļ,Ȯ0342ȮŐĸŃŏĮƦĬĭĺĔ
ĪŋĔĮƖĪňŗįƞŅĬĴŅȮŏĬŊŗŀĚěŅĔĶľńĽĬňŘŏĮƦĬĔĸŋƞĴįĸœĴƟȮěŉĚœħƟŒĝƟĕƟŀĴŌĸĕŀĚĔĶĴĻŋĸĔŅĔĶŏıŊŗŀħŌĶŅĵĸŃŏŀňĵħĝĬŇħįĸœĴƟȮ
ıĭĺƞŅȮįĸœĴƟĪňŗĴňĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĽŌĚȮŐĽħĚėĺŅĴĨƟŀĚĔŅĶĪňŗĽŌĚŒĬĨĸŅħőĸĔȮœħƟŐĔƞȮĸņœĵȮĕĬŋĬȮĴŃĕŅĴȮ 

(3) İĶńŗĚȮĴŃĴƞĺĚȮĴńĚėŋħȮĽħ-ŐľƟĚȮĶľńĽȮ.6.23.ȮĴňėƞŅȮNRCA ĪňŗœħƟěŅĔĔŅĶėņĬĺĦȮŏĪƞŅĔńĭȮ14,.6Ȯ
ŒĬĮƖȮı,Ļ,Ȯ0342ȮŐĸŃŏĮƦĬĭĺĔĪŋĔĮƖĪňŗįƞŅĬĴŅ įĸœĴƟĪňŗĴňĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĽŌĚŒĬĮĶŃŏĳĪĬňŘȮœħƟŐĔƞȮĴŃĴƞĺĚȮ
ĴńĚėŋħ 

(4) ĴŃıĶƟŅĺįĸĪńŘĚĔŃĸŅȮĶľńĽȮ.6.//7ȮĞŉŗĚėƞŅȮNRCA ŏĪƞŅĔńĭȮ/7,20ȮŒĬĮƖȮı,Ļ,Ȯ0342ȮŐĸŃŏĮƦĬ
ĭĺĔĪŋĔĮƖĪňŗįƞŅĬĴŅȮĬŀĔěŅĔĴŃıĶƟŅĺĪńŘĚĔŃĸŅŐĸƟĺȮĴŃıĶƟŅĺŀƞŀĬĔŖĴňĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĽŌĚŏĝƞĬĔńĬ 

(5) įĸœĴƟŐľƟĚŀŊŗĬȮĶľńĽȮ.6/12.ȮĞŉŗĚėƞŅȮNRCA ŏĪƞŅĔńĭȮ/4,/2ȮŒĬĮƖȮı,Ļ,Ȯ0342ȮŐĸŃŏĮƦĬĭĺĔĪŋĔ
ĮƖĪňŗįƞŅĬĴŅȮįĸœĴƟĪňŗĴňĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĽŌĚŒĬĮĶŃŏĳĪĬňŘȮĽņľĶńĭœĪĵœħƟŐĔƞȮĸņœĵŀĭŐľƟĚȮĴŃĕŅĴŀĭŐľƟĚȮ
ĪŋŏĶňĵĬŀĭŐľƟĚ 

(6) įĸœĴƟŀŊŗĬ ŐĝƞŏĵŖĬěĬŐĕŖĚȮĶľńĽȮ.6//7.ȮĞŉŗĚėƞŅȮNRCA ŏĪƞŅĔńĭȮ/2,11ȮŒĬĮƖȮı,Ļ,Ȯ0342ȮŐĸŃ
ŏĮƦĬĭĺĔĪŋĔĮƖĪňŗįƞŅĬĴŅȮįĸœĴƟĪňŗĴňĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĽŌĚŒĬĮĶŃŏĳĪĬňŘȮœħƟŐĔƞȮĪŋŏĶňĵĬŐĝƞŏĵŖĬěĬŐĕŖĚȮĴŃĴƞĺĚŐĝƞ
ŏĵŖĬěĬŐĕŖĚ 

(7) ĩńŗĺŀĵƞŅĚŀŊŗĬ (ĶĺĴľĴŅĔ'ȮĶľńĽȮ.6.07.ȮĞŉŗĚėƞŅȮNRCA ŏĪƞŅĔńĭȮ3,40ȮŒĬĮƖȮı,Ļ,Ȯ0342ȮŐĸŃ
ŏĮƦĬĭĺĔĪŋĔĮƖĪňŗįƞŅĬĴŅȮĽņľĶńĭœĪĵįĸœĴƟĳŅĵŒĨƟĶľńĽĬňŘėŊŀľĴŅĔŐľƟĚŐĸŃľĴŅĔĽħ 
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ŀĬŉŗĚȮĔŅĶĻŉĔļŅėĶńŘĚĬňŘĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪńŘĚĮĶŃŏĳĪįĸœĴƟĽħŐĸŃįĸœĴƟŐĮĶĶŌĮĕńŘĬĨƟĬȮœħƟŐĔƞȮįĸœĴƟŐľƟĚȮŐĝƞŏĵŖĬěĬ
ŐĕŖĚȮĨƟĴ-ĬŉŗĚĽŋĔȮŐĝƞĬŘņŏĔĸŊŀľĶŊŀĪŜŅœĺƟœĴƞŒľƟŏĽňĵĝńŗĺėĶŅĺȮŐĨƞěŃœĴƞĶĺĴĩŉĚįĸœĴƟĪňŗĮĶŋĚŐĨƞĚ-ĪņœĺƟœĴƞŒľƟŏĽňĵőħĵĺŇīňŀŊŗĬŕȮ
ŀŅĪŇȮĔŅĶŒĝƟĬŘņĨŅĸȮįĸœĴƟĔĺĬȮįĸœĴƟħŀĚȮįĸœĴƟĭĶĶěŋĔĶŃĮƜŀĚȮĬŘņįĸœĴƟȮŐĵĴȮŐĸŃįĸœĴƟĪňŗĬņĴŅĮĶŋĚŐĨƞĚįĽĴĶĺĴĔńĬ 

/,0ȮĔŅĶėńħŏĸŊŀĔĮĶŃŏĳĪįĸœĴƟœĪĵĪňŗĴňĻńĔĵĳŅıĽƞĚŀŀĔœĮĵńĚĨĸŅħőĸĔ 
ĽņľĶńĭŒĬĕńŘĬĨŀĬĨƞŀœĮĬňŘěŃŏĮƦĬĔŅĶĺŇŏėĶŅŃľƢľŅįĸœĴƟœĪĵĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔœĮĽŌƞĨĸŅħőĸĔŀňĔĪŅĚ

ľĬŉŗĚőħĵŒĝƟĺŇīňĔŅĶĪŅĚĽĩŇĨŇȮŏıŊŗŀĔŅĶĵŊĬĵńĬėĺŅĴĩŌĔĨƟŀĚŐĸŃĽĶƟŅĚėĺŅĴĴńŗĬŒěŒĬįĸĔŅĶĺŇŏėĶŅŃľƢħƟĺĵĺŇīňĔŅĶĪŅĚ
ŏĻĶļģĻŅĽĨĶƢĪňŗœħƟěŅĔĕƟŀȮ/,/ȮȮĕƟŀĴŌĸĪňŗĬņĴŅĺŇŏėĶŅŃľƢœħƟĴŅěŅĔȮSLamkrp_bcȮFQ0..5ȮĝƞĺĚĮƖȮı,Ļ,0333ů0342Ȯ&/.Ȯ
ĮƖ'ȮőħĵĔŅĶĺŇŏėĶŅŃľƢĻńĔĵĳŅıŒĬĶŃħńĭőĸĔŐĸŃĶŃħńĭŀŅŏĞňĵĬȮħńĚĬňŘ 

/,1ȮĔŅĶĺŇŏėĶŅŃľƢĔĸŋƞĴįĸœĴƟĕŀĚœĪĵĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔœĮĵńĚĨĸŅħőĸĔħƟĺĵĺŇīňȮBclbpmep_k 
ĔŅĶĺŇŏėĶŅŃľƢĻńĔĵĳŅıĔŅĶĽƞĚŀŀĔįĸœĴƟĕŀĚœĪĵœĮĽŌƞĨĸŅħőĸĔȮŒĬĕńŘĬĨŀĬĬňŘĪņħƟĺĵĔŅĶĬņĕƟŀĴŌĸĔŅĶĽƞĚŀŀĔ

įĸœĴƟĕŀĚœĪĵĴŅěńħĔĸŋƞĴħƟĺĵĺŇīňȮBclbpmep_kȮőħĵŒĝƟőĮĶŐĔĶĴȮQNQQȮĶŅĵĸŃŏŀňĵħŐĽħĚŒĬĳŅėįĬĺĔȮĔȮ0ȮĽŅĴŅĶĩěńħ
ĔĸŋƞĴįĸœĴƟĕŀĚœĪĵĪňŗĴňĻńĔĵĳŅıĽŌĚŐĸŃĻńĔĵĳŅıĶŀĚŒĬĔŅĶĽƞĚŀŀĔœĮĵńĚĨĸŅħőĸĔœħƟħńĚĳŅıĪňŗȮ/Ȯ 

ĳŅıĪňŗȮ1ȮȮįĸœĴƟœĪĵĪňŗĴňĻńĔĵĳŅıĽŌĚŐĸŃĻńĔĵĳŅıĶŀĚŒĬĔŅĶĽƞĚŀŀĔœĮĨĸŅħőĸĔ 

 
ľĴŅĵŏľĨŋȮ8ȮŐĔĬȮVȮħńĝĬňĝňŘĺńħĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔȮ&LPA?'ȮŐĔĬȮWȮŐĽħĚŀńĨĶŅĔŅĶŏĨŇĭőĨŏĜĸňŗĵĨƞŀĮƖȮ 
ĪňŗĴŅȮ8ȮėņĬĺĦěŅĔĕƟŀĴŌĸȮFQ0..5ȮĕŀĚȮSLamkrp_bcȮĝƞĺĚȮı,Ļ,Ȯ0333+0342Ȯ&/.ȮĮƖ'ȮŐĸŃėņĬĺĦŀńĨĶŅĔŅĶŏĨŇĭőĨŐĭĭȮamknmslbȮ
_lls_jȮepmurfȮp_rcȮ&A?EP'ȮħƟĺĵĕƟŀĴŌĸĪňŗĮĶńĭŏĮƦĬȮkmtgleȮ_tcp_ecȮ1ȮĮƖȮŏıŊŗŀĸħėĺŅĴŐĮĶĮĶĺĬȮ 

ěŅĔĳŅıŐĽħĚŒľƟŏľŖĬĔĸŋƞĴįĸœĴƟœĪĵĪňŗĴňĻńĔĵĳŅıĽŌĚŒĬĔŅĶĽƞĚŀŀĔěņĬĺĬȮ5ȮĮĶŃŏĳĪȮĪňŗĴňĴŌĸėƞŅĔŅĶ
ĽƞĚŀŀĔŏĜĸňŗĵĽŌĚĔĺƞŅȮ41ȮĸƟŅĬŏľĶňĵĠĽľĶńģłĨƞŀĮƖȮ&ĽŌĚĔĺƞŅȮ0ȮıńĬĸƟŅĬĭŅĪĨƞŀĮƖ'ȮŐĸŃĽƞĺĬŒľĠƞĴňŀńĨĶŅĔŅĶŏĨŇĭőĨŏĜĸňŗĵħňȮ
ĞŉŗĚıĭħƟĺĵĺƞŅįĸœĴƟĪŋĔĮĶŃŏĳĪĨĶĚĔńĭįĸĔŅĶĺŇŏėĶŅŃľƢħƟĺĵĺŇīňĔŅĶȮLPA?ȮĪŅĚŏĻĶļģĻŅĽĨĶƢȮŒĬĕƟŀȮ0,/ȮœħƟŐĔƞ 
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Á ĴŃıĶƟŅĺȮŀŊŗĬŕȮĬŀĔěŅĔĪņŒľƟŐľƟĚ (HS 080119) 
Á įĸľĴŅĔ ĽħľĶŊŀŐľƟĚȮěŃŏŀŅŏĮĸŊŀĔŀŀĔľĶŊŀœĴƞĔŖĨŅĴ (HS 080290) 
Á İĶńŗĚ ĴŃĴƞĺĚŐĸŃĴńĚėŋħȮĽħľĶŊŀŐľƟĚ (HS 080450) 
Á ĪŋŏĶňĵĬȮĽħ (HS 081060) 
Á įĸœĴƟĽħ ŀŊŗĬŕ (HS 081090) 
Á įĸœĴƟŐĝƞŏĵŖĬěĬŐĕŖĚ (HS 081190)Ȯ 
Á įĸœĴƟŐľƟĚ ŀŊŗĬŕ (HS 081340) 

 

ĽņľĶńĭįĸœĴƟĪňŗĴňĻńĔĵĳŅıĶŀĚȮěņĬĺĬȮ5 ĮĶŃŏĳĪȮŐĴƟĺƞŅĵńĚĴňĴŌĸėƞŅŒĬĔŅĶĽƞĚŀŀĔĬƟŀĵȮėŊŀŀĵŌƞĶŃľĺƞŅĚȮ3ȮĩŉĚȮ/6Ȯ
ĸƟŅĬŏľĶňĵĠĽľĶńģłȮĨƞŀĮƖȮ&/4.+4..ȮĸƟŅĬĭŅĪĨƞŀĮƖ'ȮŐĨƞĴňŀńĨĶŅĔŅĶŏĨŇĭőĨŒĬĔŅĶĽƞĚŀŀĔħňıŀĽĴėĺĶŐĸŃėĺŅĴ
ŐĮĶĮĶĺĬėƞŀĬĕƟŅĚĨŗņȮěŉĚĴňĻńĔĵĳŅıŒĬĔŅĶıńĥĬŅœĮĽŌƞĔŅĶŏĮƦĬįĸœĴƟĽƞĚŀŀĔĪňŗĴňĻńĔĵĳŅıĽŌĚŒĬŀĬŅėĨȮœħƟŐĔƞȮ 

Á ŏĴĸŖħĴŃĴƞĺĚľŇĴıŅĬĨƢȮŏŀŅŏĮĸŊŀĔŀŀĔȮ&HS .6./10'ȮȮ 
Á ĔĸƟĺĵ ĽħľĶŊŀŐľƟĚ (HS 080300) 
Á ĽńĭĮŃĶħ ĽħľĶŊŀŐľƟĚ (HS 080430) 
Á ŏĔĶĮĲĶŋƟĨ ĶĺĴĩŉĚĽƟĴőŀȮĽħľĶŊŀŐľƟĚ (HS 080540) 
Á ŀĚŋƞĬȮŐľƟĚ (HS 080620) 

0,2ȮĺŇŏėĶŅŃľƢĔŅĶŐĕƞĚĕńĬĔńĭĮĶŃŏĪĻȮ?QC?LȮħƟĺĵȮBclbpmep_kȮŐĸŃȮCvnmprȮQgkgj_pgrwȮGlbcv 
ŏĬŊŗŀĚěŅĔĮĶŃŏĪĻœĪĵĨƟŀĚŐĕƞĚĕńĬĔńĭĮĶŃŏĪĻŒĬŏĕĨĶƟŀĬŀŊŗĬŕȮĪňŗįĸŇĨįĸœĴƟĝĬŇħŏħňĵĺĔńĬȮőħĵŏĜıŅŃ

ĮĶŃŏĪĻŒĬȮ?QC?LȮĞŉŗĚĴňĳŌĴŇŀŅĔŅĻėĸƟŅĵėĸŉĚĔńĬȮĮĸŌĔįĸœĴƟĮĶŃŏĳĪŏħňĵĺĔńĬȮŐĨƞŀŅěĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬŒĬ
ĨĸŅħőĸĔŐĨĔĨƞŅĚĔńĬȮŏĬŊŗŀĚěŅĔĕŉŘĬŀĵŌƞĔńĭĮƤěěńĵľĸŅĵŀĵƞŅĚȮĪňŗĽņėńĠėŊŀĔŅĶŏĕƟŅĩŉĚįŌƟĭĶŇőĳėŒĬħƟŅĬĶŅėŅȮėŋĦĳŅıȮŐĸŃ
ŏĺĸŅĪňŗįŌƟĭĶŇőĳėĨƟŀĚĔŅĶȮĨĸŀħěĬĬőĵĭŅĵŐĸŃĔŅĶĸĚĪŋĬŏıŊŗŀŏĮƚŅľĴŅĵĔŅĶĽƞĚŀŀĔȮįŌƟĽƞĚŀŀĔœĪĵěņŏĮƦĬĨƟŀĚŏĨĶňĵĴėĺŅĴ
ıĶƟŀĴŏıŊŗŀĔŅĶŐĕƞĚĕńĬŒĬħƟŅĬŏľĸƞŅĬňŘȮĔŅĶĻŉĔļŅĺŇŏėĶŅŃľƢŏĶŊŗŀĚĔŅĶŐĕƞĚĕńĬěŉĚŏĮƦĬŏĶŊŗŀĚěņŏĮƦĬĪňŗĬņœĮĽŌƞĔŅĶĺŅĚŐįĬŐĔƟœĕ
ĮƤĠľŅȮŏıŊŗŀĔŅĶıńĥĬŅŐĸŃŏıŇŗĴĻńĔĵĳŅıĔŅĶĽƞĚŀŀĔĕŀĚįĸœĴƟœĪĵœĮĽŌƞĨĸŅħőĸĔ 

ŒĬĕńŘĬĨŀĬĔŅĶĻŉĔļŅĬňŘěŉĚŏĮƦĬĔŅĶĺŇŏėĶŅŃľƢĔŅĶŐĕƞĚĕńĬĔńĭįĸœĴƟĮĶŃŏĳĪŏħňĵĺĔńĬĪňŗĽƞĚŀŀĔěŅĔĮĶŃŏĪĻŒĬȮ
?QC?LȮőħĵŏĮƦĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃŏĮĶňĵĭŏĪňĵĭȮŴėĺŅĴėĸƟŅĵėĸŉĚĔńĬŵȮŒĬĔŅĶĽƞĚŀŀĔįĸœĴƟĶŃľĺƞŅĚœĪĵĔńĭĔĸŋƞĴĮĶŃŏĪĻȮ
?QC?LȮħƟĺĵĔŅĶěńħĔĸŋƞĴŐĭĭȮBclbpmep_kȮĶƞĺĴĔńĭĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĻĶļģĻŅĽĨĶƢħƟĺĵĔŅĶėņĬĺĦľŅȮCvnmprȮ
Qgkgj_pgrwȮGlbcvȮĶŅĵĸŃŏŀňĵħŐĽħĚŒĬȮĳŅėįĬĺĔȮĔȮ1ȮĽĶŋĮœħƟĺƞŅįĸœĴƟœĪĵĪňŗĴňĔŅĶŐĕƞĚĕńĬĔńĭįĸœĴƟĽƞĚŀŀĔĕŀĚĮĶŃŏĪĻ
ŏıŊŗŀĬĭƟŅĬŒĬȮ?QC?LȮĬƟŀĵȮ&őŀĔŅĽħň'ȮŏĮƦĬįĸœĴƟĮĶŃŏĳĪĪňŗĴňĻńĔĵĳŅıĶŀĚȮ1ȮĮĶŃŏĳĪȮœħƟŐĔƞȮŏĔĶĮĲĶŋĨȮĶĺĴĩŉĚĽƟĴőŀĽħ
ľĶŊŀŐľƟĚȮ&FQ.6.32.'ȮȮŀĚŋƞĬŐľƟĚȮ&FQ.6.40.'ȮȮĽńĭĮŃĶħĽħľĶŊŀŐľƟĚȮ&FQ.6.21.'ȮŐĸŃĴňįĸœĴƟœĪĵĪňŗĴňĻńĔĵĳŅı
ĶŃħńĭĽŌĚŏıňĵĚĮĶŃŏĳĪŏħňĵĺȮėŊŀȮįĸœĴƟŐĝƞŏĵŖĬěĬŐĕŖĚȮ&FQ.6//7.'ȮħńĚĬńŘĬȮľŅĔĨƟŀĚĔŅĶľĸňĔŏĸňŗĵĚĔŅĶŐĕƞĚĕńĬĔńĭĮĶŃŏĪĻ
ŏıŊŗŀĬĭƟŅĬŒĬȮ?QC?LȮėĺĶŏĸŊŀĔıńĥĬŅĻńĔĵĳŅıįĸœĴƟȮ2ȮĮĶŃŏĳĪħńĚĔĸƞŅĺȮĞŉŗĚěŃĨƟŀĚĪņĔŅĶľŅėĺŅĴĝńħŏěĬĩŉĚĝĬŇħĕŀĚ
įĸœĴƟĳŅĵŒĨƟĮĶŃŏĳĪĕŀĚįĸœĴƟħńĚĔĸƞŅĺĨƞŀœĮ 

ĽņľĶńĭįĸœĴƟĮĶŃŏĳĪŀŊŗĬŕĕŀĚœĪĵĪňŗĴňĻńĔĵĳŅıŒĬĕńŘĬĨŀĬĪňŗįƞŅĬĴŅȮŐĨƞŒĬĕńŘĬĨŀĬĬňŘıĭĺƞŅĮĶŃĽĭĔńĭĔŅĶŐĕƞĚĕńĬ
ŒĬĔŅĶĽƞĚŀŀĔĔńĭĮĶŃŏĪĻŏıŊŗŀĬĭƟŅĬĽŌĚĴŅĔȮœħƟŐĔƞȮĔĸƟĺĵĽħľĶŊŀŐľƟĚȮ&FQ.6.1..'ȮįĸœĴƟĽħŀŊŗĬŕȮ&FQ.6/.7.'ȮŐĸŃ
ŏĴĸŖħĴŃĴƞĺĚľŇĴıŅĬĨƢŏŀŅŏĮĸŊŀĔŀŀĔȮ&FQ.6./10'ȮėĺĶĨƟŀĚĴňĔŅĶĻŉĔļŅĩŉĚĝĬŇħĪňŗŏľĴŅŃĽĴĳŅĵŒĨƟĮĶŃŏĳĪĕŀĚįĸœĴƟ
ħńĚĔĸƞŅĺĨƞŀœĮŏıŊŗŀľĸňĔŏĸňŗĵĚĔŅĶŐĕƞĚĕńĬ 
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ĔŅĶĺŇŏėĶŅŃľƢľŅįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔĕŀĚĕŀĚĔĸŋƞĴȮ?QC?LȮ7ȮĮĶŃŏĪĻħƟĺĵȮCvnmprȮQgkgj_pgrwȮ
GlbcvȮ&CQG'ȮıĭĺƞŅȮėĺŅĴėĸƟŅĵėĸŉĚŒĬĔŅĶĽƞĚŀŀĔįĸœĴƟœĪĵŏĜıŅŃĪňŗĴňĻńĔĵĳŅıĽŌĚŐĸŃĻńĔĵĳŅıĶŀĚěņĬĺĬȮ/0ȮĝĬŇħȮ
ŏĮĶňĵĭŏĪňĵĭĔńĭĔŅĶĽƞĚŀŀĔįĸœĴƟĮĶŃŏĳĪŏħňĵĺĔńĬĕŀĚȮ?QC?LȮőħĵŒĝƟŐįĬĳŌĴŇŐĪƞĚŏĮĶňĵĭŏĪňĵĭėƞŅŏĜĸňŗĵȮCQGȮĶŃľĺƞŅĚĝƞĺĚȮ
3ȮĮƖŐĶĔȮ&ı,Ļ,0333+0337'ȮŐĸŃĝƞĺĚȮ3ȮĮƖľĸńĚȮ&ı,Ļ,034.+0342'ȮŏıŊŗŀŒľƟŏľŖĬŐĬĺőĬƟĴĕŀĚĔŅĶŐĕƞĚĕńĬȮŐĽħĚŒĬȮ
ĳŅėįĬĺĔȮĔȮ2Ȯ+Ȯ/ 
ĔĸƞŅĺőħĵĽĶŋĮœħƟħńĚĬňŘ 

Á įĸœĴƟœĪĵĪňŗŀŅěıńĥĬŅĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔœħƟőħĵœĴƞĨƟŀĚŐĕƞĚĕńĬĔńĭĮĶŃŏĪĻŏıŊŗŀĬĭƟŅĬȮĴňěņĬĺĬ
ŏıňĵĚȮ3 ĮĶŃŏĳĪœħƟŐĔƞȮ080540-ŏĔĶĮĲĶŋƟĨȮĶĺĴĩŉĚĽƟĴőŀ ĽħľĶŊŀŐľƟĚȮȮ080430-ĽńĭĮŃĶħȮĽħľĶŊŀŐľƟĚȮŐĸŃȮȮ080620-
ŀĚŋƞĬȮŐľƟĚȮȮ 

Á įĸœĴƟĪňŗœĪĵĴňŐĬĺőĬƟĴŒĬĔŅĶŐĕƞĚĕńĬħňĕŉŘĬľĶŊŀėĚĪňŗȮ1ȮĮĶŃŏĳĪȮœħƟŐĔƞȮ.6.23.+İĶńŗĚȮĴŃĴƞĺĚŐĸŃ
ĴńĚėŋħȮĽħľĶŊŀŐľƟĚȮȮ.6.07.+įĸľĴŅĔȮĽħľĶŊŀŐľƟĚȮěŃŏŀŅŏĮĸŊŀĔŀŀĔľĶŊŀœĴƞĔŖĨŅĴȮŐĸŃȮ.6/12.+įĸœĴƟŐľƟĚȮŀŊŗĬŕȮ 

Á įĸœĴƟĪňŗĴňŐĬĺőĬƟĴĔŅĶŐĕƞĚĕńĬĔńĭĮĶŃŏĪĻŏıŊŗŀĬĭƟŅĬĽŌĚĕňŘĬȮ2ȮĮĶŃŏĳĪȮœħƟŐĔƞȮ081090+įĸœĴƟĽħȮŀŊŗĬŕȮȮ
.6/.4.+ĪŋŏĶňĵĬȮĽħȮȮ.6//7.+įĸœĴƟŐĝƞŏĵŖĬěĬŐĕŖĚȮŐĸŃȮ.6.//7+ĴŃıĶƟŅĺȮŀŊŗĬŕȮĬŀĔěŅĔĪņŒľƟŐľƟĚȮ 

0,3ȮĔŅĶĶŃĭŋĝĬŇħĕŀĚįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔȮ 
ěŅĔĔŅĶĺŇŏėĶŅŃľƢĪňŗįƞŅĬĴŅŒĝƟıŇĔńħĻŋĸĔŅĔĶĶŃħńĭȮ4ȮľĸńĔȮ&FQ0..5'ȮĞŉŗĚĴňįĸœĴƟľĸŅĵĝĬŇħŒĬıŇĔńħŏħňĵĺĔńĬȮ

ĔĸƞŅĺėŊŀŀĵŌƞŒĬĶŃħńĭĮĶŃŏĳĪĕŀĚįĸœĴƟȮěŉĚĴŇŀŅěĶŃĭŋĝńħŏěĬœħƟĩŉĚĝĬŇħĕŀĚįĸœĴƟĳŅĵŒĨƟĮĶŃŏĳĪħńĚĔĸƞŅĺœħƟȮħńĚĬńŘĬȮŏıŊŗŀ
ĔŅĶĶŃĭŋĩŉĚįĸœĴƟĶŅĵĝĬŇħěŉĚĨƟŀĚĺŇŏėĶŅŃľƢĕƟŀĴŌĸĝĬŇħĕŀĚįĸœĴƟħƟĺĵıŇĔńħȮ6ȮľĸńĔŐĸŃȮ//ȮľĸńĔȮőħĵĔŅĶŐĮĸĚĕƟŀĴŌĸıŇĔńħ
ĻŋĸĔŅĔĶŒľƟĸŃŏŀňĵħĴŅĔĕŉŘĬȮěŅĔĕƟŀĴŌĸȮFQ0..5ȮŒľƟŏĮƦĬȮFQ0./5ȮŏıŊŗŀŒĝƟĕƟŀĴŌĸĕŀĚĔĶĴĻŋĸĔŅĔĶĝƞĺĚĮƖĮƤěěŋĭńĬŏĜıŅŃ
ĮĶŃŏĳĪįĸœĴƟœĪĵĪňŗĴňĻńĔĵĳŅıĕƟŅĚĨƟĬȮıĭĺƞŅĽŅĴŅĶĩŐĵĔĝĬŇħįĸœĴƟĪňŗĴňĻńĔĵĳŅıĶŃħńĭĽŌĚœħƟŏıŇŗĴĕŉŘĬŏĮƦĬȮ6ȮĝĬŇħȮŐĸŃ
įĸœĴƟĪňŗĴňĻńĔĵĳŅıĶŃħńĭĶŀĚȮ3ȮĝĬŇħȮĶĺĴŏĮƦĬȮ/1ȮĝĬŇħȮŐĽħĚħńĚȮĨŅĶŅĚĪňŗȮ0Ȯ 
 

ĨŅĶŅĚĪňŗȮ0ȮȮĨŅĶŅĚĔŅĶŐĮĸĚĕƟŀĴŌĸȮFQ0..5ȮŒľƟŏĮƦĬȮFQ0./5 

FQȮ0..5 FQȮ0./5Ȯ&ŏĬƟĬįĸœĴƟĪňŗœĪĵĴňĻńĔĵĳŅı+ŒĝƟėņĵƞŀ' 
.6.//7ȮĴŃıĶƟŅĺĪńŘĚĔŃĸŅŐĸŃĴŃıĶƟŅĺŏĨŖĴįĸŀŊŗĬŕ .6.//0+ĴŃıĶƟŅĺ ĪńŘĚĔŃĸŅȮ&ŏŀĬőħėŅĶƢĮ'  

.6.//7+ĴŃıĶƟŅĺŀƞŀĬ 
.6.07.ȮĩńŗĺĝĬŇħĪňŗœĴƞœħƟĶŃĭŋœĺƟŒĬȮFQȮ.6,./ȮŐĸŃȮ.6,.0Ȯ
ĪńŘĚĪňŗĽħŐĸŃœħƟĪņŒľƟŐľƟĚȮœĴƞĺƞŅěŃĴňŏĮĸŊŀĔľĶŊŀœĴƞĴňĔŖĨŅĴ 

.6.06.+ľĴŅĔȮŐľƟĚ 

.6.23.ȮİĶńŗĚȮĴŃĴƞĺĚȮŐĸŃĴńĚėŋħȮĪńŘĚĽħŐĸŃœħƟĪņŒľƟŐľƟĚ .6.23.+ĴńĚėŋħȮŐĸŃĴŃĴƞĺĚȮĽħ 

.6/.4.ȮĪŋŏĶňĵĬĽħ .6/.4.+ĪŋŏĶňĵĬȮĽħ 

.6/.7.ȮįĸœĴƟĽħŀŊŗĬŕȮĪňŗœĴƞœħƟĶŃĭŋœĺƟŒĬȮFQȮŀŊŗĬŕ .6/.7.+ĸņœĵȮĴŅĨŅėŌĝĝŇĚȮĽħ 

.6//7.ȮįĸœĴƟľĶŊŀĩńŗĺĪňŗœĴƞœħƟĶŃĭŋœĺƟŒĬĪňŗŀŊŗĬȮĵńĚœĴƞœħƟĮĶŋĚ
ľĶŊŀĮĶŋĚŐĸƟĺħƟĺĵĔŅĶŀĭœŀĬŘņľĶŊŀĨƟĴŒĬĬŘņȮľĶŊŀœħƟŐĝƞŏĵŖĬ
ěĬŐĕŖĚȮœĴƞĺƞŅěŃĴňĔŅĶŏıŇŗĴĬŘņĨŅĸľĶŊŀĽŅĶĪňŗĪņŒľƟľĺŅĬ
ŀĵƞŅĚŀŊŗĬľĶŊŀœĴƞĔŖĨŅĴ 

.6//7.+ĪŋŏĶňĵĬŐĝƞŏĵŖĬěĬŐĕŖĚȮĴŃĴƞĺĚŐĝƞŏĵŖĬěĬŐĕŖĚ 

.6/12.ȮįĸœĴƟŐľƟĚŀŊŗĬȮĝĬŇħĪňŗœĴƞœħƟŀĵŌƞĳŅĵŒĨƟȮFQȮ.6,./+

.6,.4ȮŐĸŃȮ.6/1,/.+.6/1,1. 
.6/12.+ĸņœĵȮŀĭŐľƟĚ 

.6./10ȮŏĴĸŖħĴŃĴƞĺĚľŇĴıŅĬĨƢĪňŗŏŀŅŏĮĸŊŀĔŀŀĔ .6./10+ŏĴĸŖħĴŃĴƞĺĚľŇĴıŅĬĨƢȮŏŀŅŏĮĸŊŀĔŀŀĔ 

.6.1..ȮĔĸƟĺĵȮĶĺĴĪńŘĚĔĸƟĺĵȮĪńŘĚĽħŐĸŃœħƟĪņŒľƟŐľƟĚ .6.17.+ĔĸƟĺĵȮĽħľĶŊŀŐľƟĚ 
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FQȮ0..5 FQȮ0./5Ȯ&ŏĬƟĬįĸœĴƟĪňŗœĪĵĴňĻńĔĵĳŅı+ŒĝƟėņĵƞŀ' 
.6.21.ȮĽńĭĮŃĶħȮĪńŘĚĽħŐĸŃœħƟĪņŒľƟŐľƟĚ .6.21.+ĽńĭĮŃĶħȮĽħľĶŊŀŐľƟĚ 
.6.32.ȮŏĔĶĲĲĶŋƟĨȮ&ĶĺĴĽƟĴőŀ'ȮĪńŘĚĽħŐĸŃœħƟĪņŒľƟŐľƟĚ .6.32.+ĽƟĴőŀ 
.6.40.ȮŀĚŋƞĬĪňŗœħƟĪņŒľƟŐľƟĚ .6.40.+ŀĚŋƞĬȮŐľƟĚ 
ĪňŗĴŅȮ8ȮAmtcpqgmlȮR_`jcȮůȮSLȮQr_rgqrgaqȮBgtgqgml,Ȯrrnq8--slqr_rq,sl,mpe-slqb-aj_qqgƱa_rgmlq-Caml 

ěŅĔĕƟŀĴŌĸȮFQ0./5ȮĕŀĚĔĶĴĻŋĸĔŅĔĶĝƞĺĚȮ3ȮĮƖȮ&ı,Ļ,Ȯ034.+0342'ȮĪņĔŅĶŐĵĔĝĬŇħŐĸŃĮĶŃŏĳĪįĸœĴƟĪňŗĴň
ĻńĔĵĳŅıĽŌĚĸŃĻńĔĵĳŅıĶŀĚŀŀĔĨŅĴıŇĔńħȮ6ȮľĸńĔŐĸŃȮ//ȮľĸńĔȮħńĚĳŅėįĬĺĔȮĔȮ3Ȯ+Ȯ/ȮŐĸŃĳŅėįĬĺĔȮĔȮ3Ȯ+Ȯ0Ȯ
ĨŅĴĸņħńĭȮŏıŊŗŀŒľƟŏľŖĬĝĬŇħĕŀĚįĸœĴƟœħƟĝńħŏěĬȮıĭĺƞŅĽŅĴŅĶĩŐĵĔŀŀĔœħƟŏĮƦĬįĸœĴƟěņĬĺĬȮ03ȮĝĬŇħȮŐĨƞŏĬŊŗŀĚěŅĔĕƟŀĴŌĸ
ĔŅĶĽƞĚŀŀĔįĸœĴƟŒĬŐĨƞĸŃĮƖĴňėĺŅĴŐĮĶĮĶĺĬĽŌĚĴŅĔȮĔŅĶėņĬĺĦŀńĨĶŅĔŅĶŏĨŇĭőĨĕŀĚĔŅĶĽƞĚŀŀĔŒĬĝƞĺĚȮ3ȮĮƖȮěŉĚŒĝƟĔŅĶ
ŐĮĸĚĕƟŀĴŌĸħƟĺĵĺŇīňėƞŅŏĜĸňŗĵŏėĸŊŗŀĬĪňŗȮ&KmtgleȮ?tcp_ec'Ȯ0ȮĮƖȮŐĸƟĺėņĬĺĦľŅŀńĨĶŅĔŅĶŏĨŇĭőĨħƟĺĵĺŇīňȮAmknmslbȮ
?lls_jȮEpmurfȮP_rcȮ&A?EP'ȮĽņľĶńĭĴŌĸėƞŅĔŅĶĽƞĚŀŀĔȮŒĝƟėƞŅŏĜĸňŗĵȮ3ȮĮƖȮŏıŊŗŀĸħėĺŅĴŐĮĶĮĶĺĬĕŀĚĕƟŀĴŌĸŒĬŐĨƞĸŃĮƖȮ
ŐĽħĚįĸŒĬȮĳŅıĪňŗȮȮ 

ĳŅıĪňŗȮ2  ĝĬŇħŐĸŃĮĶŃŏĳĪįĸœĴƟĪňŗĴňĻńĔĵĳŅıĽŌĚŐĸŃĻńĔĵĳŅıĶŀĚȮĨŅĴıŇĔńħȮ8 ľĸńĔŐĸŃȮ11 ľĸńĔĝĬŇħ
ŐĸŃĮĶŃŏĳĪįĸœĴƟĪňŗĴňĻńĔĵĳŅıĽŌĚŐĸŃĻńĔĵĳŅıĶŀĚȮĨŅĴıŇĔńħȮ6ȮľĸńĔŐĸŃȮ//ȮľĸńĔ 

 
ľĴŅĵŏľĨŋȮŒĬĳŅıȮŐĔĬȮVȮŐĽħĚėƞŅĽńħĽƞĺĬĕŀĚĴŌĸėƞŅĔŅĶĽƞĚŀŀĔȮŐĔĬȮWȮŐĽħĚŀńĨĶŅĔŅĶŏĨŇĭőĨȮŐĸŃĴŌĸėƞŅĔŅĶĽƞĚŀŀĔŏĜĸňŗĵĨƞŀĮƖȮ&ĸƟŅĬĭŅĪ'Ȯ
ŐĽħĚħƟĺĵĕĬŅħĕŀĚĺĚĔĸĴ 

Super 
STAR 

Rising 
STAR 

ÿÖõÛāÖÖČćó-ÖõÕæÛ 
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ĪňŗĴŅ8ȮėņĬĺĦěŅĔĕƟŀĴŌĸĕŀĚĔĶĴĻŋĸĔŅĔĶȮĝƞĺĚĮƖȮı,Ļ,Ȯ034.+0342ȮȮ 

ĔĸƞŅĺėŊŀȮįĸœĴƟĪňŗĴňĻńĔĵĳŅıĽŌĚȮėŊŀȮįĸœĴƟĪňŗĴňŀńĨĶŅĔŅĶŏĨŇĭőĨŏĜĸňŗĵĽŌĚȮĴňĽńħĽƞĺĬŒĬĔŅĶĽƞĚŀŀĔĽŌĚȮŐĸŃĴňĴŌĸėƞŅ
ŏĜĸňŗĵĨƞŀĮƖĽŌĚȮĪňŗŏĶňĵĔĺƞŅȮŴĔĸŋƞĴȮQr_pŵȮœħƟŐĔƞȮĪŋŏĶňĵĬȮĪňŗŀĵŌƞŒĬĶŃħńĭȮQsncpȮQr_pȮŐĸŃįĸœĴƟĪňŗėĺĶŒľƟėĺŅĴĽĬŒěŏĮƦĬıŇŏĻļȮ
ėŊŀȮĮĶŃŏĳĪįĸœĴƟĪňŗĴňŀńĨĶŅĔŅĶŏĨŇĭőĨŏĜĸňŗĵĽŌĚȮŐĨƞĴňĽńħĽƞĺĬŒĬĔŅĶĽƞĚŀŀĔĨŗņȮŐĸŃĴňĴŌĸėƞŅŏĜĸňŗĵĨƞŀĮƖĨŗņȮĪňŗŏĶňĵĔĺƞŅȮŴĔĸŋƞĴȮ
PgqgleȮQr_pŵȮĞŉŗĚŀĵŌƞĔĶŀĭħƟŅĬĞƟŅĵĭĬĕŀĚĳŅıȮĽŇĬėƟŅĔĸŋƞĴĬňŘĽŅĴŅĶĩĪňŗěŃıńĥĬŅŒľƟĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔŏıŇŗĴĕŉŘĬȮ
ĨńĺŀĵƞŅĚŏĝƞĬȮŀĚŋƞĬŐľƟĚȮĽƟĴőŀȮĕĬŋĬȮĴŃĕŅĴŀĭŐľƟĚȮŐĸŃĪŋŏĶňĵĬŀĭŐľƟĚȮŏĮƦĬĨƟĬȮįĸœĴƟŒĬĔĸŋƞĴĬňŘĴňĻńĔĵĳŅıŒĬĔŅĶŏıŇŗĴ
ĴŌĸėƞŅœħƟĽŌĚľŅĔœħƟĶńĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬŀĵƞŅĚŏıňĵĚıŀȮ 

ěŅĔĳŅıŐĽħĚŒľƟŏľŖĬĺƞŅŒĬĝƞĺĚŏĺĸŅȮ3ȮĮƖĪňŗįƞŅĬĴŅȮŐĴƟĺƞŅěŃŀĵŌƞŒĬĝƞĺĚĺŇĔķĨĕŀĚőĶėĶŃĭŅħőėőĶĬƞŅœĺĶńĽȮ
&AMTGB+/7'ȮĔŅĶĕĬĽƞĚĽŇĬėƟŅœĴƞĽŃħĺĔŐĸŃėƞŅĶŃĺŅĚĕĬĽƞĚĪŅĚŏĶŊŀŏıŇŗĴĕŉŘĬĽŌĚĴŅĔȮŐĨƞįĸœĴƟĽƞĚŀŀĔĽƞĺĬŒľĠƞĕŀĚœĪĵĵńĚėĚ
ĴňŀńĨĶŅĔŅĶŏĨŇĭőĨħňȮőħĵŏĜıŅŃĪŋŏĶňĵĬȮĴńĚėŋħȮĴŃĴƞĺĚȮĴŃıĶƟŅĺȮŐĸŃįĸľĴŅĔĪňŗĴňŀńĨĶŅĔŅĶŏĨŇĭőĨŀĵŌƞŒĬĶŃħńĭŏĸĕȮ0Ȯ
ľĸńĔȮĽņľĶńĭĔĸŋƞĴįĸœĴƟĽħœħƟŐĔƞȮĕĬŋĬȮŏĚŅŃȮŐĸŃĴŃĕŅĴĽħĔŖĵńĚėĚŏĨŇĭőĨœħƟĨƞŀŏĬŊŗŀĚŐĴƟĺƞŅĽńħĽƞĺĬĕŀĚĴŌĸėƞŅŒĬĔŅĶ
ĽƞĚŀŀĔįĸœĴƟĽħŐĨƞĸŃĮĶŃŏĳĪĵńĚėĚĨŗņȮėĚĴňŏıňĵĚĸņœĵĽħĪňŗĴňŀńĨĶŅĔŅĶŏĨŇĭőĨĨŗņȮŐĸŃĸņœĵŀĭŐľƟĚĞŉŗĚĴňŀńĨĶŅĔŅĶŏĨŇĭőĨ
ĨŇħĸĭȮŐĨƞĵńĚėĚĴňĮĶŇĴŅĦĔŅĶĽƞĚŀŀĔĽŌĚŀĵŌƞ 

ĽņľĶńĭĽŇĬėƟŅĪňŗĴňĻńĔĵĳŅıĶŀĚȮėĚĴňŏĜıŅŃĔĸƟĺĵŐĸŃĴŃĴƞĺĚľŇĴıŅĬĨƢŏĪƞŅĬńŘĬĪňŗĴňŀńĨĶŅĔŅĶŏĨŇĭőĨĨŇħĸĭȮ
ŏĬŊŗŀĚěŅĔĨƟŀĚŏįĝŇĠĔŅĶŐĕƞĚĕńĬĔńĭĮĶŃŏĪĻŏıŊŗŀĬĭƟŅĬȮŐĨƞŀĵƞŅĚœĶĔŖĨŅĴȮĽŇĬėƟŅĪňŗĴňĻńĔĵĳŅıĶŀĚĽƞĺĬŒľĠƞĵńĚĴňŀńĨĶŅĔŅĶ
ŏĨŇĭőĨĽŌĚȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚȮŀĚŋƞĬŐľƟĚȮĞŉŗĚĴňŀńĨĶŅĔŅĶŏĨŇĭőĨĽŌĚĽŋħȮėŊŀĴŅĔĔĺƞŅĶƟŀĵĸŃȮ4.ȮĨƞŀĮƖȮĽƞĺĬįĸœĴƟĻńĔĵĳŅıĶŀĚ
ŀŊŗĬŕȮŀŅĪŇȮĽƟĴőŀȮĽńĭĮŃĶħȮŐĸŃĔĸƟĺĵľŀĴȮĸƟĺĬŀĵŌƞŒĬĔĸŋƞĴĪňŗĴňŀńĨĶŅĔŅĶŏĨŇĭőĨħňıŀĽĴėĺĶȮŐĴƟĺƞŅĵńĚėĚĴňĽńħĽƞĺĬŒĬĔŅĶ
ĽƞĚŀŀĔĬƟŀĵŀĵŌƞĔŖĨŅĴȮŐĨƞľŅĔĵńĚėĚŀńĨĶŅĔŅĶŏĨŇĭőĨŒĬĶŃħńĭĬňŘȮĔŖěŃĽŅĴŅĶĩıńĥĬŅĕŉŘĬŏĮƦĬįĸœĴƟĽƞĚŀŀĔĪňŗĴňĻńĔĵĳŅıĶŃħńĭ
ĬņœħƟŒĬĶŃĵŃŏĺĸŅŀňĔȮ2+3ȮĮƖĕƟŅĚľĬƟŅ 

ŀĬŉŗĚȮŏĮƦĬĪňŗĬƞŅĽńĚŏĔĨĺƞŅįĸœĴƟŀĭŐľƟĚŐĸŃįĸœĴƟŐĝƞŐĕŖĚĔŖŏĮƦĬĪňŗĬŇĵĴŒĬĨĸŅħĨƞŅĚĮĶŃŏĪĻȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚȮ
ĪŋŏĶňĵĬŐĝƞŐĕŖĚȮĴŃĴƞĺĚŐĝƞŐĕŖĚȮĴŃĴƞĺĚŀĭŐľƟĚȮŐĸŃĴŃĕŅĴŀĭŐľƟĚȮĞŉŗĚĽŅĴŅĶĩěŃıńĥĬŅŒľƟŏĮƦĬįĸœĴƟĽƞĚŀŀĔĪňŗĴňĻńĔĵĳŅı
ĶŃħńĭĬņŒĬĨĸŅħŒľĴƞŕȮĨƞŅĚĮĶŃŏĪĻȮŏĬŊŗŀĚěŅĔĽŅĴŅĶĩĽƞĚŀŀĔœĮĵńĚĳŌĴŇĳŅėĪňŗĴňĶŃĵŃľƞŅĚœĔĸěŅĔĮĶŃŏĪĻœĪĵœħƟȮ 

0,4ȮĔŅĶĮĶŃĝŋĴĶŃħĴĽĴŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŒĬĔŅĶĽƞĚŀŀĔįĸœĴƟȮ 
ĔŅĶĮĶŃĝŋĴĶŃħĴĽĴŀĚȮįŌƟŏĝňŗĵĺĝŅĠŐĸŃĬńĔĺŇĝŅĔŅĶĪŅĚħƟŅĬįĸœĴƟȮįŌƟĽƞĚŀŀĔŐĸŃįŌƟĮĶŃĔŀĭĔŅĶĪňŗĴňĽƞĺĬœħƟĽƞĺĬ

ŏĽňĵŒĬĔŅĶĽƞĚŀŀĔįĸœĴƟŏıŊŗŀŒľƟįŌƟĴňėĺŅĴĶŌƟŐĸŃĮĶŃĽĭĔŅĶĦƢőħĵĨĶĚœħƟŒľƟĕƟŀėŇħŏľŖĬŏıŊŗŀĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěĕńŘĬĽŋħĪƟŅĵ
ĔƞŀĬĔŅĶĔņľĬħĝĬŇħĕŀĚįĸœĴƟŏĮƚŅľĴŅĵŒĬĔŅĶĽƞĚŀŀĔĕŀĚœĪĵȮĽŅĴŅĶĩĽĶŋĮĮĶŃŏħŖĬĽņėńĠœħƟħńĚĬňŘ 

įŌƟĶƞĺĴĮĶŃĝŋĴĶŃħĴĽĴŀĚŏľŖĬħƟĺĵĔńĭįĸĔŅĶĺŇŏėĶŅŃľƢľŅĝĬŇħŐĸŃĮĶŃŏĳĪįĸœĴƟĪňŗėĦŃįŌƟĺŇěńĵœħƟħņŏĬŇĬĔŅĶ
ĺŇŏėĶŅŃľƢĴŅŐĸƟĺȮĞŉŗĚœħƟŐĔƞȮĪŋŏĶňĵĬȮĸņœĵȮĴńĚėŋħȮĴŃıĶƟŅĺȮľĴŅĔȮĴŃĴƞĺĚȮĕĬŋĬȮĴŃĕŅĴȮĽƟĴőŀȮĽńĭĮŃĶħȮĵĔŏĺƟĬȮŀĚŋƞĬȮ
ĶĺĴĩŉĚŏľŖĬħƟĺĵĪňŗěŃœĴƞŏĬƟĬĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶĵĔĶŃħńĭĔĸƟĺĵŐĸŃŏĴĸŖħĴŃĴƞĺĚľŇĴıŅĬĨƢŏĬŊŗŀĚěŅĔĨƟŀĚŐĕƞĚĕńĬĽŌĚĔńĭ
ĮĶŃŏĪĻŀŅŏĞňĵĬĪňŗĴňĻńĔĵĳŅıĽŌĚĔĺƞŅȮŐĨƞĵńĚĨƟŀĚěńħĸņħńĭėĺŅĴĽņėńĠħƟĺĵĔŅĶıŇěŅĶĦŅŐĬĺőĬƟĴĔŅĶĽƞĚŀŀĔȮĽĳŅĺŃĔŅĶ
ŐĕƞĚĕńĬȮŐĸŃĮƤěěńĵŀŊŗĬĪňŗěŃĪņŒľƟĔŅĶĽƞĚŀŀĔŏĨŇĭőĨȮĪńŘĚĬňŘĴňĕƟŀėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃĪňŗŏĔňŗĵĺĕƟŀĚĔńĭįĸœĴƟĝĬŇħħńĚĔĸƞŅĺȮ
ĶŅĵĸŃŏŀňĵħŐĽħĚħńĚĳŅėįĬĺĔȮĔȮ4Ȯ 

ĔņľĬħĝĬŇħĕŀĚįĸœĴƟŏĮƚŅľĴŅĵŒĬĔŅĶĵĔĶŃħńĭĔŅĶĽƞĚŀŀĔĕŀĚœĪĵ 
ěŅĔĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŐĸŃĨĶĺěĽŀĭĵŊĬĵńĬŒĬȮ1ȮĶŌĮŐĭĭĕƟŅĚĨƟĬȮĔĸƞŅĺėŊŀȮĔŅĶĺŇŏėĶŅŃľƢĻńĔĵĳŅıĔŅĶŐĕƞĚĕńĬȮ

ħƟĺĵȮ&/'ȮĺŇīňȮLPA?ȮȮ&0'ȮĺŇīňěńħĔĸŋƞĴĕƟŀĴŌĸĔŅĶĽƞĚŀŀĔħƟĺĵȮBclbpmep_kȮŐĸŃĺŇīňȮCvnmprȮQgkgj_pgrwȮGlbcvȮŐĸŃȮ&1'Ȯ
ĔŅĶĶŃħĴĽĴŀĚěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŒĬŀŋĨĽŅľĔĶĶĴĔŅĶĽƞĚŀŀĔįĸœĴƟȮĽŅĴŅĶĩĽĶŋĮįĸĔŅĶĔņľĬħĝĬŇħĕŀĚįĸœĴƟ
ŏĮƚŅľĴŅĵŒĬĔŅĶĵĔĶŃħńĭĔŅĶĽƞĚŀŀĔĕŀĚœĪĵœħƟħńĚĬňŘ 
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Á įĸœĴƟŏĮƚŅľĴŅĵľĸńĔŒĬĔŅĶĵĔĶŃħńĭĻńĔĵĳŅıĔŅĶĽƞĚŀŀĔȮ&ĮƤěěŋĭńĬĴŌĸėƞŅĔŅĶĽƞĚŀŀĔŏĔŇĬĔĺƞŅȮ2,000 
ĸƟŅĬĭŅĪĨƞŀĮƖ'Ȯ6 ĝĬŇħȮœħƟŐĔƞȮĪŋŏĶňĵĬȮĸņœĵȮĴńĚėŋħȮĴŃıĶƟŅĺȮĴŃĴƞĺĚȮĽƟĴőŀ1 

Á įĸœĴƟŏĮƚŅľĴŅĵĶŀĚŒĬĔŅĶĵĔĶŃħńĭĻńĔĵĳŅıĔŅĶĽƞĚŀŀĔȮ&ĮƤěěŋĭńĬĴŌĸėƞŅĔŅĶĽƞĚŀŀĔ 160-600 ĸƟŅĬ
ĭŅĪĨƞŀĮƖ'ȮĴňȮ4 ĝĬŇħȮœħƟŐĔƞȮľĴŅĔȮĕĬŋĬȮĴŃĕŅĴȮĽńĭĮŃĶħ 
 

ěŅĔĔŅĶĺŇŏėĶŅŃľƢĽĩŅĬĳŅıĕŀĚĔŅĶįĸŇĨŐĸŃĔŅĶĽƞĚŀŀĔįĸœĴƟĪňŗĴňĻńĔĵĳŅıĕŀĚœĪĵŒĬĮƤěěŋĭńĬȮőħĵŒĝƟőĴŏħĸ
ĪŅĚŏĻĶļģĻŅĽĨĶƢŐĸŃĽĩŇĨŇȮœħƟŐĔƞȮĔŅĶĺŇŏėĶŅŃľƢȮNRCA, Dendrogram, Export Similarity IndexȮŏıŊŗŀėńħŏĸŊŀĔĝĬŇħ
ĕŀĚįĸœĴƟĪňŗĴňĻńĔĵĳŅıȮŐĸƟĺĬņœĮĮĶŃĝŋĴĶŃĽĴŀĚĶƞĺĴĔńĭįŌƟŏĝňŗĵĺĝŅĠȮĪŌĨıŅĦŇĝĵƢȮĪŌĨŏĔļĨĶȮĬńĔĺŇĝŅĔŅĶȮįŌƟĽƞĚŀŀĔȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŏĔļĨĶĔĶȮŐĸŃįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĪńŘĚŒĬĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬ ěņĬĺĬȮ40 ĪƞŅĬ  ŏıŊŗŀĶƞĺĴĔńĬĔņľĬħ
įĸœĴƟŏĮƚŅľĴŅĵȮœħƟįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔĕŀĚœĪĵěņĬĺĬĪńŘĚĽŇŘĬȮ/.ȮĝĬŇħȮħńĚĪňŗŐĽħĚĕƟŅĚĨƟĬȮ 

 
ŒĬĕńŘĬĨŀĬĨƞŀœĮȮěŃœħƟĪņĔŅĶĺŇŏėĶŅŃľƢĔĶŃĭĺĬĔŅĶŒĝƟŐĸŃėĺŅĴĨƟŀĚĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶĕŀĚįĸœĴƟŏĮƚŅľĴŅĵŐĨƞĸŃ

ĝĬŇħȮľĸńĚěŅĔĬńŘĬěŃĬņœĮľŅĶŊŀŒĬĔŅĶĮĶŃĝŋĴĶŃħĴĽĴŀĚĶƞĺĴĔńĭįŌƟŏĝňŗĵĺĝŅĠŏĜıŅŃĪŅĚȮŏĔļĨĶĔĶȮįŌƟĮĶŃĔŀĭĔŅĶĶńĭĞŊŘŀȮ
ŐĸŃįŌƟĮĶŃĔŀĭĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮŏıŊŗŀŒľƟĪĶŅĭĩŉĚȮPain Point ĕŀĚĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŐĨƞĸŃĝĬŇħȮŐĸŃ
ĬņœĮĺŇŏėĶŅŃľƢľŅėĺŅĴĨƟŀĚĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶĕŀĚįĸœĴƟŏĮƚŅľĴŅĵĪňŗĝńħŏěĬ 
 

ĳŅıĪňŗȮ3 ŐĬĺĪŅĚĔŅĶĺŇŏėĶŅŃľƢȮŏıŊŗŀėƟĬľŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŏĮƚŅľĴŅĵĽņľĶńĭįĸŇĨįĸœĴƟŏıŊŗŀĔŅĶ
ĽƞĚŀŀĔ 
 

 
 
 
 

 
ĭĪĪňŗȮ2 

ĽĩŅĬĳŅıĔŅĶįĸŇĨȮĮƤĠľŅȮŀŋĮĽĶĶėŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵ 

 
1 âúæÅ¬óÖČćóÂè¬ó 2,000 æ­óÚÖ¬îÜö ĀÖ¬îòÖäóÂóäÿÖõÛāÖëúÈĂÚäñÕòÛ 2 ìæòÂ ĀæñÂČóæòÈÿÜĆÚØöćÚõãâĂÚÉöÚ 
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 ĔŅĶĻŉĔļŅĽĩŅĬĳŅıĔŅĶįĸŇĨȮĮƤĠľŅȮŐĸŃŀŋĮĽĶĶėŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬĮƤěěŋĭńĬȮŏıŊŗŀĬņįĸĪňŗ

œħƟĴŅŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔņľĬħŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŏĮƚŅľĴŅĵĪňŗĴňėĺŅĴĽņėńĠĨƞŀĔŅĶįĸŇĨįĸœĴƟĪňŗĴňėĺŅĴĽņėńĠ
ĨƞŀĔŅĶĽƞĚŀŀĔȮŐĸŃŏĮƦĬŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗĨƟŀĚĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮĞŉŗĚĔŅĶĻŉĔļŅŒĬėĶńŘĚĬňŘȮœħƟĪņĔŅĶĻŉĔļŅ
ĶĺĭĶĺĴĕƟŀĴŌĸĪŋĨŇĵĳŌĴŇěŅĔŐľĸƞĚĕƟŀĴŌĸĪňŗœħƟĴňĔŅĶĶĺĭĶĺĴŐĸŃĻŉĔļŅœĺƟŐĸƟĺȮŐĸŃœħƟĴňĔŅĶŏĔŖĭĕƟŀĴŌĸěŅĔĔŅĶĽńĴĳŅļĦƢ
ŏĔļĨĶĔĶįŌƟįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵȮĔŅĶĮĶŃĝŋĴĶŃħĴĽĴŀĚěŅĔĬńĔĺŇĝŅĔŅĶȮįŌƟŏĝňŗĵĺĝŅĠŏĜıŅŃĪŅĚȮŏĔļĨĶĔĶȮįŌƟĮĶŃĔŀĭĔŅĶ
ĶńĭĞŊŘŀȮŐĸŃįŌƟĮĶŃĔŀĭĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬĪňŗŏĔňŗĵĺĕƟŀĚȮĞŉŗĚĽŅĴŅĶĩĽĶŋĮȮ
ĽĩŅĬĳŅıĔŅĶįĸŇĨȮĮƤĠľŅȮŀŋĮĽĶĶėŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŐĨƞĸŃĝĬŇħȮœħƟħńĚĬňŘ 

0,/,ȮȮŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬĮƤěěŋĭńĬ 
 ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŏĔļĨĶĔĶŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵȮ&įĸœĴƟĨńĺľĸńĔȮ4ȮĝĬŇħȮĞŉŗĚœħƟŐĔƞȮĪŋŏĶňĵĬȮĸņœĵȮ
ĴńĚėŋħȮĴŃıĶƟŅĺȮĴŃĴƞĺĚȮŐĸŃĽƟĴőŀȮįĸœĴƟĨńĺĶŀĚȮ2ȮĝĬŇħȮĞŉŗĚœħƟŐĔƞȮĕĬŋĬȮĴŃĕŅĴȮĽńĭĮŃĶħŐĸŃľĴŅĔ'ȮŒĬĮƤěěŋĭńĬȮěŅĔ
ĔŅĶĻŉĔļŅĶĺĭĶĺĴĕƟŀĴŌĸĪŋĨŇĵĳŌĴŇȮĽŅĴŅĶĩĽĶŋĮœħƟħńĚĨƞŀœĮĬňŘ 

 
įĸœĴƟŏĮƚŅľĴŅĵľĸńĔ 

  ĪŋŏĶňĵĬ 
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 ĸņœĵ 
 

 
 



25 
 

 
 
 
 ĴńĚėŋħ 
 

 
 
 



26 
 

 
 
  
ĴŃıĶƟŅĺ 
 

 
 



27 
 

 
  
 
ĴŃĴƞĺĚ 
 



28 
 

 
ĽƟĴőŀ 
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 8.1.1.2 įĸœĴƟŏĮƚŅľĴŅĵĨńĺĶŀĚ 
 ĕĬŋĬ 

 



30 
 

 
 
 ĴŃĕŅĴ 

 



31 
 

 ĽńĭĮŃĶħ 

 

 



32 
 

 ľĴŅĔ 
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0,0ȮĽĩŅĬĳŅıĔŅĶįĸŇĨȮĮƤĠľŅȮŐĸŃŀŋĮĽĶĶėŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬĮƤěěŋĭńĬȮěŅĔĔŅĶĽńĴĳŅļĦƢ
ŏĔļĨĶĔĶŒĬıŊŘĬĪňŗ 

ėĦŃįŌƟĺŇěńĵœħƟħņŏĬŇĬĔŅĶĽńĴĳŅļĦƢŏĝŇĚĸŉĔŏĔļĨĶĔĶįŌƟįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵĪńŘĚȮ/.ȮĝĬŇħȮĸƟĚȮĽĴŅėĴȮŐĸŃľĬƞĺĵĚŅĬ
ĪňŗŏĔňŗĵĺĕƟŀĚŒĬıŊŘĬĪňŗȮěņĬĺĬȮ24ȮĶŅĵȮĶŅĵĸŃŏŀňĵħŒĬĳŅėįĬĺĔȮĕȮ1ȮŏıŊŗŀŒľƟĪĶŅĭĕƟŀĴŌĸŏĔňŗĵĺĔńĭĽĩŅĬĳŅıĔŅĶįĸŇĨȮ
ĮƤĠľŅȮŐĸŃŀŋĮĽĶĶėŒĬĔŅĶįĸŇĨȮŐĸŃŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬĮƤěěŋĭńĬȮŐĸŃėĺŅĴ
ĨƟŀĚĔŅĶŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ ěŅĔĔŅĶĽńĴĳŅļĦƢıĭĺƞŅȮŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵĪńŘĚȮ/.Ȯ
ĝĬŇħȮĬńŘĬȮĴňĔŅĶĮĸŌĔŒĬıŊŘĬĪňŗĸńĔļĦŃȮĽĺĬŏĔƞŅȮŐĸŃĽĺĬŒľĴƞȮĞŉŗĚȮĽĺĬŏĔƞŅȮėŊŀȮĽĺĬĪňŗĴňŀĵŌƞħńŘĚŏħŇĴŐĨƞĴŇœħƟĪņĔŅĶĸĚĪŋĬŐĸŃ
ĭĶŇľŅĶěńħĔŅĶŒĬĶŌĮŐĭĭīŋĶĔŇěȮĽĳŅıĽĺĬœĴƞıĶƟŀĴĽņľĶńĭĔŅĶĬņŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĴŅŒĝƟȮŏĝƞĬȮĴňĔŇŗĚœĴƟĶŃŏĔŃĶŃĔŃ
ĳŅĵŒĬĽĺĬȮľĶŊŀĔŅĶĮĸŌĔœĴƞŏĮƦĬŐĩĺŏĮƦĬŐĬĺĪňŗŏĮƦĬĶŃŏĭňĵĭŏĪƞŅĔńĬȮľĶŊŀıŊŘĬĪňŗĮĸŌĔŀĵŌƞĭĶŇŏĺĦĪňŗĸŅħŏĝŇĚŏĕŅȮĪňŗœĴƞĴňŏĽƟĬĪŅĚ
ŏħŇĬŒĬĽĺĬĪňŗŏľĴŅŃĽĴȮıŊŘĬĪňŗĮĸŌĔįĸœĴƟĪňŗŏĮƦĬĽĺĬŏĔƞŅĽƞĺĬŒľĠƞěŃŀĵŌƞȮĳŅėŏľĬŊŀŐĸŃĳŅėŒĨƟȮĽņľĶńĭȮĽĺĬŒľĴƞȮėŊŀȮĽĺĬĪňŗ
ĴňĔŅĶĭĶŇľŅĶȮħŌŐĸĶńĔļŅȮŐĸŃŏĔŖĭŏĔňŗĵĺȮŒĬĶŌĮŐĭĭīŋĶĔŇěȮĽĳŅıĔŅĶĮĸŌĔŏĮƦĬŐĩĺŏĮƦĬŐĬĺĴňŏĽƟĬĪŅĚ&Farm Road)Īňŗ
ĝńħŏěĬŏĮƦĬĶŃĭĭȮıŊŘĬĪňŗĮĸŌĔįĸœĴƟĪňŗŏĮƦĬĽĺĬŒľĴƞĽƞĺĬŒľĠƞěŃŏĮƦĬıŊŘĬĪňŗĳŅėĨŃĺńĬŀŀĔŐĸŃĳŅėĔĸŅĚȮĶĺĴĩŉĚĽĺĬĴŃĴƞĺĚ
ĽƞĚŀŀĔŐĩĭĳŅėĔĸŅĚŐĸŃĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀ 

ȮĽƞĺĬŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬĮƤěěŋĭńĬȮĴňŀĵŌƞĮĶŃĴŅĦȮ80 ĝĬŇħȮěņŐĬĔĨŅĴĔĶŃĭĺĬĔŅĶ
įĸŇĨĕŀĚįĸœĴƟŏĮƚŅľĴŅĵŐĨƞĸŃĝĬŇħȮŐĸŃěņŐĬĔĨŅĴĕĬŅħıŊŘĬĪňŗȮőħĵŐĮĸĚĕĬŅħŒľĠƞėŊŀıŊŘĬĪňŗĮĸŌĔŏĔŇĬȮ0.ȮœĶƞȮŐĸŃȮŐĮĸĚ
ŏĸŖĔėŊŀıŊŘĬĪňŗĮĸŌĔĨŗņĔĺƞŅȮ0.œĶƞȮ&ėƞŅŏĜĸňŗĵıŊŘĬĪňŗĩŊŀėĶŀĚĕŀĚŏĔļĨĶĔĶŀĵŌƞĪňŗȮ20 œĶƞ'ȮĽĶŋĮœħƟĨŅĴĶŅĵĸŃŏŀňĵħŒĬĳŅėįĬĺĔȮĕ 2 

0,1ȮĽĩŅĬĳŅıĔŅĶįĸŇĨȮĮƤĠľŅȮŐĸŃŀŋĮĽĶĶėŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬĮƤěěŋĭńĬȮěŅĔĔŅĶěńħĮĶŃĝŋĴ
ĶŃħĴĽĴŀĚ 
 œħƟħņŏĬŇĬĔŅĶěńħĮĶŃĝŋĴĶŃħĴĽĴŀĚȮįŌƟŏĝňŗĵĺĝŅĠȮĬńĔĺŇĝŅĔŅĶȮŏĔļĨĶĔĶȮįŌƟĮĶŃĔŀĭĔŅĶĶńĭĞŊŘŀȮįŌƟįĸŇĨ
ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĵŊĬĵńĬėĺŅĴĩŌĔĨƟŀĚĕŀĚĕƟŀĴŌĸĔŅĶįĸŇĨįĸœĴƟ
ŏĮƚŅľĴŅĵŒĬĮƤěěŋĭńĬȮĮƤĠľŅȮŐĸŃŀŋĮĽĶĶėŒĬĔŅĶįĸŇĨȮŐĸŃŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬ
ĮƤěěŋĭńĬȮŐĸŃėĺŅĴĨƟŀĚĔŅĶŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĕŀĚŏĔļĨĶĔĶȮĪňŗėĦŃĺŇěńĵœħƟħņŏĬŇĬĔŅĶ
ĶĺĭĶĺĴĕƟŀĴŌĸĪŋĨŇĵĳŌĴŇŐĸŃĽńĴĳŅļĦƢŏĝŇĚĸŉĔœĺƟŒĬĕƟŀȮ3.1 ŐĸŃȮĕƟŀȮ3.2 ȮĨĸŀħěĬĕƟŀėŇħŏľŖĬŐĸŃĕŀŏĽĬŀŐĬŃŏıŇŗĴŏĨŇĴŒĬ
ĮĶŃŏħŖĬħńĚĔĸƞŅĺȮőħĵœħƟĴňĔŅĶěńħĮĶŃĝŋĴĶŃħĴĽĴŀĚȮonline įƞŅĬĶŃĭĭȮzoom ŏĴŊŗŀĺńĬŀńĚėŅĶĪňŗȮ05ȮĴŇĩŋĬŅĵĬȮ0344Ȯ
ŏĺĸŅȮ7,..ȮůȮ/0,..ȮĬ,ȮĴňįŌƟŏĕƟŅĶƞĺĴĔŅĶĮĶŃĝŋĴŒĬėĶńŘĚĬňŘěņĬĺĬȮ2.ȮĪƞŅĬȮĶŅĵĸŃŏŀňĵħȮĨŅĴĳŅėįĺĔȮĕȮ1ȮŐĸŃœħƟĽĶŋĮ
ĮĶŃŏħŖĬĽĩŅĬĳŅıĔŅĶįĸŇĨȮĮƤĠľŅȮŀŋĮĽĶĶėȮĕƟŀėŇħŏľŖĬȮŐĸŃĕƟŀŏĽĬŀŐĬŃŏĔňŗĵĺĔńĭĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ
ĽņľĶńĭĔŅĶįĸŇĨįĸœĴƟĻńĔĵĳŅıĪńŘĚȮ/.ȮĝĬŇħȮĨŅĴĶŅĵĸŃŏŀňĵħȮĨŅĴĳŅėįĺĔȮĕȮ4 

0,2ȮĽĶŋĮĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨŐĸŃėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĕŀĚįĸœĴƟŏĮƚŅľĴŅĵ
ŐĨƞĸŃĝĬŇħȮ 

ěŅĔĕƟŀĴŌĸĪňŗœħƟĴŅěŅĔĪńŘĚȮ3 ŐľĸƞĚȮœħƟŐĔƞȮĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸĪŋĨŇĵĳŌĴŇȮěŅĔŏŀĔĽŅĶĚŅĬĺŇěńĵȮĪńŘĚŒĬ
ĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻȮěŅĔĔŅĶĽńĴĳŅļĦƢȮŏĔļĨĶĔĶ-ĸƟĚ-įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔ-įŌƟĽƞĚŀŀĔȮŐĸŃěŅĔ
ĔŅĶĽńĚŏĔĨĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶĔĸŒĬıŊŘĬĪňŗěĶŇĚȮŐĸŃĔŅĶĬņĕƟŀĴŌĸĪńŘĚľĴħĴŅĮĶŃĝŋĴĶŃħĴĽĴŀĚĶƞĺĴĔńĭįŌƟŏĝňŗĵĺĝŅĠȮ
ĬńĔĺŇĝŅĔŅĶȮŏĔļĨĶĔĶȮįŌƟĮĶŃĔŀĭĔŅĶĶńĭĞŊŘŀȮįŌƟįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬĪňŗ
ŏĔňŗĵĺĕƟŀĚȮěŉĚœħƟĕƟŀĽĶŋĮĩŉĚĮƤĠľŅŐĸŃŀŋĮĽĶĶėŐĸŃėĺŅĴĨƟŀĚĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶœħƟħńĚĨƞŀœĮĬňŘ 

 
2.4.1 ĽĶŋĮĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨŐĸŃėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬĔŅĶįĸŇĨįĸœĴƟ
ŏĮƚŅľĴŅĵŐĨƞĸŃĝĬŇħ ěņŐĬĔĨŅĴĝĬŇħįĸœĴƟ 
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įĸœĴƟŏĮƚŅľĴŅĵľĸńĔ 
 ĪŋŏĶňĵĬ 

ĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨĪŋŏĶňĵĬ 

¶ ĮƤěěŋĭńĬĴňĔŅĶĕĵŅĵıŊŘĬĪňŗĮĸŌĔĪŋŏĶňĵĬŏıŇŗĴĕŉŘĬȮŀŅěŏĔŇħĮƤĠľŅĔŅĶĕŅħŐėĸĬĬŘņŒĬŀĬŅėĨŀńĬŒĔĸƟȮŏĬŊŗŀĚěŅĔıŊŘĬĪňŗ
ŏıŅŃĮĸŌĔĽƞĺĬŒľĠƞıŉŗĚıŅŐľĸƞĚĬŘņīĶĶĴĝŅĨŇĞŉŗĚĴňŀĵŌƞěņĔńħȮĮƤěěŋĭńĬŏĔļĨĶĔĶĽƞĺĬŒľĠƞĽŌĭĬŘņěŅĔŐľĸƞĚĬŘņ
īĶĶĴĝŅĨŇĴŅŒĝƟȮőħĵŏėĶŊŗŀĚĽŌĭĬŘņĪňŗŒĝƟĬńŘĬȮĴňĪńŘĚŐĭĭŒĝƟœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚȮŒĬĳŅĺŃĮƤěěŋĭńĬĪňŗĶŅėŅėƞŅœĲĲƚŅ
ŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚŏıŇŗĴĽŌĚĕŉŘĬȮěŉĚĽƞĚįĸŒľƟŏĔļĨĶĔĶĨƟŀĚŐĭĔĶńĭĨƟĬĪŋĬŏıŇŗĴĕŉŘĬħƟĺĵ 

¶ ĔŅĶĕĵŅĵıŊŘĬĪňŗĮĸŌĔĪŋŏĶňĵĬŏıŇŗĴĕŉŘĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĪņŒľƟŏĔŇħĮƤĠľŅĔŅĶĕŅħŐėĸĬŐĶĚĚŅĬȮőħĵŏĜıŅŃȮŐĶĚĚŅĬĪňŗ
ĴňĪńĔļŃŒĬĔŅĶħŌŐĸĨƟĬȮĔŅĶőĵĚĔŇŗĚȮĔŅĶĨńħŐĨƞĚĔŇŗĚȮĔŅĶŒľƟĮŋƜĵȮĔŅĶŒľƟĵŅȮŐĸŃĔŅĶĨńħĪŋŏĶňĵĬȮĞŉŗĚŒĬĮƤěěŋĭńĬĨƟŀĚ
ıŉŗĚıŅŐĶĚĚŅĬĨƞŅĚĝŅĨŇĪňŗĴňĕƟŀěņĔńħħƟŅĬĪńĔļŃŐĸŃėĺŅĴĶŌƟȮ 

¶ ıŊŘĬĪňŗĮĸŌĔĪŋŏĶňĵĬĴňĪńŘĚŐĭĭĽĺĬŒľĴƞȮĪňŗĴňĔŅĶĮĶńĭıŊŘĬĪňŗŐĸŃĴňĔŅĶŀŀĔŐĭĭŐĮĸĚĮĸŌĔȮĶŃĵŃľƞŅĚĶŃľĺƞŅĚĨƟĬȮ
ĶŃĵŃľƞŅĚĶŃľĺƞŅĚŐĮĸĚȮĔŅĶŀŀĔŐĭĭĶŃĭĭĬŘņȮĪňŗŏŀŊŘŀĨƞŀĔŅĶĬņŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĴŅŒĝƟȮŐĨƞĵńĚĴňĽĺĬ
ĪŋŏĶňĵĬŐĭĭĽĺĬŏĔƞŅȮĪňŗŏĮƦĬĽĺĬħńŘĚŏħŇĴȮĵńĚœĴƞĴňĔŅĶĮĶńĭıŊŘĬĪňŗȮŀňĔĪńŘĚĵńĚŏĮƦĬıŊŘĬĪňŗīĶĶĴĝŅĨŇȮĨŅĴĪňŗĸŅħĝńĬȮĭĬ
ĳŌŏĕŅȮœĴƞĽŅĴŅĶĩĬņŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĕĬŅħŒľĠƞœĮŒĝƟœħƟȮ 

¶ ĔŅĶĮĸŌĔĪŋŏĶňĵĬŏĮƦĬŐĭĭĶŅĔĸŀĵȮĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗĴňĬŘņľĬńĔĴŅĔȮŏĝƞĬȮĶĩŐŀĶƢĭĸŅĽȮĶĩĨńħ
ľĠƟŅĬńŗĚĕńĭȮĶĩĔĶŃŏĝƟŅȮĪņŒľƟĶŅĔĪŋŏĶňĵĬŏĽňĵľŅĵœħƟ 

¶ ĮƤĠľŅŒĬĔŅĶĕĬħŇĬœĮŏĽĶŇĴőėĬĨƟĬĪŋŏĶňĵĬȮĵńĚĨƟŀĚıŉŗĚıŅŐĶĚĚŅĬėĬȮ 
¶ ĔŅĶĨńħŐĨƞĚĔŇŗĚĪŋŏĶňĵĬŒĬĮƤěěŋĭńĬŏĔļĨĶĔĶĴňĔŅĶĨńħŐĨƞĚĔŇŗĚěņĔńħėĺŅĴĽŌĚĕŀĚĨƟĬŒľƟŀĵŌƞĪňŗĮĶŃĴŅĦȮ6 ŏĴĨĶȮŏıŊŗŀ
ĚƞŅĵĨƞŀĔŅĶĭņĶŋĚĶńĔļŅȮŐĸŃĽŃħĺĔŒĬŏĔŖĭŏĔňŗĵĺįĸŇĨȮŀňĔĪńŘĚŏĔļĨĶĔĶĨƟŀĚĨńħŐĨƞĚĨƟĬĪŋŏĶňĵĬŒľƟŏĮƦĬĪĶĚĜńĨĶȮ
ŏıŊŗŀŒľƟĨƟĬĶńĭŐĽĚŐħħŒľƟœħƟĴŅĔĪňŗĽŋħȮĞŉŗĚĔŅĶĨńħŐĨƞĚĨƟĬŐĸŃĔŇŗĚĪŋŏĶňĵĬŒĬĮƤěěŋĭńĬĨƟŀĚŒĝƟŐĶĚĚŅĬėĬȮŐĴƟĴňĔŅĶŒĝƟ
ĶĩĔĶŃŏĝƟŅŐĨƞĔŖœĴƞĽŅĴŅĶĩȮĽŀħŏĕƟŅœĮŒĬĨƟĬœħƟȮěŉĚĵńĚěņŏĮƦĬĨƟŀĚŒĝƟŐĶĚĚŅĬėĬĮƖĬĕŉŘĬœĮĨńħŐĨƞĚĔŇŗĚ 

¶ ĽĺĬĪŋŏĶňĵĬĪňŗŏĮƦĬĽĺĬŐĭĭŏĔƞŅȮĪňŗĵńĚœĴƞĴňĔŅĶĨńħŐĨƞĚėĺĭėŋĴėĺŅĴĽŌĚĕŀĚĨƟĬȮĪņŒľƟĨƟĬĪŋŏĶňĵĬĽŌĚĴŅĔȮŏĮƦĬ
ŀŋĮĽĶĶėŐĸŃĕƟŀěņĔńħŒĬĔŅĶĬņŏėĶŊŗŀĚĜňħıƞĬĽŅĶŏėĴňĴŅŒĝƟȮŐĴƟĺƞŅĮƤěěŋĭńĬěŃĴňĔŅĶĬņŏŀŅőħĶĬĴŅŒĝƟȮŐĨƞıŊŘĬĪňŗ
ĮĸŌĔĪňŗĴňėĺŅĴĽŌĚĨŗņœĴƞŏĪƞŅĔńĬȮŏĮƦĬŀŋĮĽĶĶėŒĬĔŅĶŒĝƟőħĶĬŏĬŊŗŀĚěŅĔĨƟŀĚĮĶńĭĨŅĴıŊŘĬĪňŗ 

¶ ŀŋĦľĳŌĴŇőĸĔĪňŗĽŌĚĕŉŘĬĪņŒľƟȮŐĴĸĚĻńĨĶŌıŊĝȮŀŅĪŇŏĝƞĬȮŏıĸňŘĵȮĶŃĭŅħĴŅĔĕŉŘĬȮěŉĚĴňėĺŅĴěņŏĮƦĬĨƟŀĚĪņĔŅĶĜňħıƞĬ
ĽŅĶŏėĴňĩňŗĕŉŘĬȮŏĔļĨĶĔĶĨƟŀĚŐĭĔĶńĭĨƟĬĪŋĬėƞŅĽŅĶŏėĴňĮƚŀĚĔńĬőĶėŐĸŃŐĴĸĚȮĶĺĴĩŉĚėƞŅŐĶĚĚŅĬŒĬĔŅĶĜňħıƞĬ
ĽŅĶŏėĴňŏıŇŗĴĴŅĔĕŉŘĬħƟĺĵ 

¶ ĶŃĭĭŒľƟĬŘņŒĬĽĺĬĪŋŏĶňĵĬĽƞĺĬŒľĠƞŏĮƦĬĶŃĭĭĪƞŀĸŀĵȮěŉĚŏĮƦĬĕƟŀěņĔńħŒĬĔŅĶŒĝƟĶĩĨńħľĠƟŅĬńŗĚĕńĭ 
¶ ĔŅĶĨńħĸŌĔĪŋŏĶňĵĬĨƟŀĚŒĝƟŐĶĚĚŅĬĪňŗĴňĮĶŃĽĭĔŅĶĦƢŐĸŃĝņĬŅĠŒĬĔŅĶħŌėĺŅĴŀƞŀĬȮŐĔƞȮĕŀĚįĸĪŋŏĶňĵĬȮĪņŒľƟ
ŐĶĚĚŅĬĪňŗĪņĚŅĬŒĬĽƞĺĬĬňŘĕŅħŐėĸĬȮőħĵŏĜıŅŃŒĬĝƞĺĚķħŌĔŅĸŏĔŖĭŏĔňŗĵĺĪňŗĴňėĺŅĴĨƟŀĚĔŅĶĽŌĚȮȮ 

¶ ĮƤĠľŅĔŅĶĕĬĽƞĚįĸįĸŇĨŀŀĔěŅĔĽĺĬȮőħĵŏĜıŅŃĽĺĬŏĔƞŅȮĪňŗĽĳŅııŊŘĬĪňŗĵńĚŏĮƦĬŀŋĮĽĶĶėŒĬĔŅĶĕĬĽƞĚȮĶĩœĴƞ
ĽŅĴŅĶĩŏĕƟŅœĮœħƟȮĨƟŀĚŒĝƟŐĶĚĚŅĬėĬȮŐĸŃĶĩĴŀŏĨŀĶƢœĝħƢŒĬĔŅĶĕĬĽƞĚȮĞŉŗĚŒĝƟĶŃĵŃŏĺĸŅĬŅĬȮĨńħŏĽĶŖěĔĺƞŅěŃ
ĩŉĚĸƟĚĔŖŏĵŖĬȮĩŉĚěŃœħƟŏĶŇŗĴĪņĚŅĬȮħńĚĬńŘĬėĬĚŅĬŒĬĸƟĚěŉĚĪņĚŅĬŒĬĝƞĺĚŏĵŖĬĩŉĚŏĝƟŅȮĪņŒľƟėŋĦĳŅıĔŅĶĪņĚŅĬĸħĸĚȮ
ĔŅĶĨĶĺěĽŀĭėŋĦĳŅıĴňőŀĔŅĽįŇħıĸŅħĽŌĚȮĞŉŗĚĔŅĶĨĶĺěĽŀĭėŋĦĳŅıĬńŘĬıĬńĔĚŅĬĨƟŀĚȮħŌĨņľĬŇȮįĸĝŘņȮĶŌĮĪĶĚ
ŐĸŃĬŘņľĬńĔȮėĺŅĴŀƞŀĬŐĔƞȮőĶėȮŐĴĸĚȮŐĸŃŏĝŊŘŀĶŅȮĩƟŅıĭȮĨƟŀĚėńħŀŀĔĪńĬĪň 
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ĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨĪŋŏĶňĵĬ 
¶ ĔŅĶĝŋĭĽŅĶŐĸŃĮƚŅĵĕńŘĺĪŋŏĶňĵĬȮĔƞŀĬĭĶĶěŋĸĚĔĸƞŀĚĬńŘĬȮĵńĚĨƟŀĚŀŅĻńĵŐĶĚĚŅĬėĬȮŏĴŊŗŀĝŋĭĪŋŏĶňĵĬŏĽĶŖěĨƟŀĚįŉŗĚŒľƟ
ŐľƟĚȮőħĵĨƟŀĚŏĶňĵĚŐĸŃĨŅĔœĺƟĕƟŅĴėŊĬȮĨƟŀĚŒĝƟıŊŘĬĪňŗĴŅĔŐĸŃŒĝƟĶŃĵŃŏĺĸŅĬŅĬ 

 
ėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 

ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 
ŏėĶŊŗŀĚıƞĬĵŅŏĮƦĬŏėĶŊŗŀĚěńĔĶĪňŗĽņėńĠŐĸŃěņŏĮƦĬĪňŗĽŋħȮŏĔļĨĶĔĶĨƟŀĚĔŅĶĶĩıƞĬĵŅĪňŗĽŅĴŅĶĩıƞĬœħƟĪńŗĺĩŉĚĪńŘĚĨƟĬȮŐĸŃĴňėĺŅĴ
ŐĴƞĬĵņŒĬĔŅĶĜňħıƞĬ 
ŏėĶŊŗŀĚĺńħėĺŅĴŀƞŀĬȮŐĔƞȮĕŀĚĪŋŏĶňĵĬȮĪňŗŒĝƟĺńħĭĬĨƟĬȮ&œĴƞĨƟŀĚĨńħĴŅĺńħ'ȮŏıŊŗŀŐĔƟĮƤĠľŅĔŅĶĕŅħŐėĸĬėĬĨńħȮŐĸŃĽŅĴŅĶĩĺńħ
ėĺŅĴŀƞŀĬȮŐĔƞȮœħƟŐĴƞĬĵņȮĸħėĺŅĴŏĽňĵľŅĵ 
ıńĥĬŅĶĩŐŀĶƢĭĸŅĽȮĶĩĨńħľĠƟŅĬńŗĚĕńĭȮĶĩĔĶŃŏĝƟŅȮĪňŗĴňĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴȮœĴƞĔĶŃĪĭĔĶŃŏĪŊŀĬŐĸŃĽĶƟŅĚėĺŅĴŏĽňĵľŅĵ
ŒľƟĔńĭĶŅĔĪŋŏĶňĵĬȮĶĺĴĩŉĚĽŅĴŅĶĩĪņĚŅĬŒĬıŊŘĬĪňŗĸŅħĝńĬœħƟ 

ĶĩĭĶĶĪŋĔĕĬŅħŏĸŖĔŒĬĔŅĶĕĬħŇĬœĮŏĽĶŇĴħŇĬĪňŗőėĬĨƟĬȮĴňĶŃĭĭħńřĴħŇĬĸĚŐĸŃĶŃĭĭıƞĬħŇĬŀŀĔħƟŅĬĕƟŅĚȮŐĸŃĶĩėńĬĬňŘĽŅĴŅĶĩ
ŒĝƟŒĬĔŅĶĕĬįĸĪŋŏĶňĵĬŒĬĽĺĬľĸńĚĨńħįĸŐĸƟĺœħƟħƟĺĵ 

ĶĩĔĶŃŏĝƟŅĪňŗĴňĬŘņľĬńĔĪňŗŏĭŅĔĺƞŅŏħŇĴȮŏıŊŗŀŒĝƟŒĬĔŅĶĨńħŐĨƞĚĔŇŗĚŐĸŃŏĔŖĭĪŋŏĶňĵĬȮŏıŊŗŀĸħėĺŅĴŏĽňĵľŅĵŒĬĔŅĶŏĔŖĭŏĔňŗĵĺŐĸŃĝƞĺĵ
ĪŋƞĬŐĶĚȮŏıŇŗĴėĺŅĴĮĸŀħĳńĵŒĬĔŅĶĪņĚŅĬ 

ŏėĶŊŗŀĚĨńħŐĨƞĚĔŇŗĚȮŐĸŃŐĨƞĚĪĶĚĨƟĬȮĪňŗĴňŐĕĬĪňŗĽŅĴŅĶĩĮĶńĭŀĚĻŅŒĬĔŅĶĨńħœħƟĨŅĴĨƟŀĚĔŅĶŐĸŃĽŅĴŅĶĩĵŊŗĬŐĕĬŏĕƟŅœĮĨńħŒĬ
ıŋƞĴĨƟĬœħƟȮ 
őħĶĬŏĔļĨĶȮĽņľĶńĭŒĝƟŒĬĔŅĶĩƞŅĵĳŅıĨƟĬĪŋŏĶňĵĬŏıŊŗŀĨĶĺěľŅőĶėľĶŊŀŒĝƟŒĬĔŅĶıƞĬĵŅľĶŊŀŁŀĶƢőĴĬȮĪňŗĴňĶŅėŅŐĸŃėƞŅĞƞŀĴ
ĭņĶŋĚĪňŗĩŌĔĸĚȮŏıŊŗŀŒľƟŏĔļĨĶĔĶĶŅĵĵƞŀĵĽŅĴŅĶĩŏĕƟŅĩŉĚœħƟȮĨƟŀĚĔŅĶőħĶĬĪňŗĽŅĴŅĶĩĽŅĴŅĶĩĭŇĬĨŗņŐĸŃĜňħıƞĬĕŉŘĬħƟŅĬĭĬœħƟȮ
ŏĬŊŗŀĚěŅĔĴňĸĴŐĶĚŀŅěĪņŒľƟĔŇŗĚľńĔľĶŊŀĕńŘĺįĸľĸŋħ 
ĶĩĨńħľĠƟŅĽņľĶńĭĔŅĶĨńħľĠƟŅŒĬıŊŘĬĪňŗőħĵĶŀĭŐĸŃıŊŘĬĪňŗőėĬĨƟĬȮĪňŗœĴƞĔĶŃĪĭĔĶŃŏĪŊŀĬŐĸŃĽĶƟŅĚėĺŅĴŏĽňĵľŅĵŒľƟĔńĭĶŅĔȮ
ŀŅěŏĮƦĬĶĩĨńħľĠƟŅŐĭĭĴňŐĕĬĵŊŗĬŏĕƟŅœĮĨńħ 
ŏėĶŊŗŀĚĺńħėĺŅĴŀƞŀĬȮŐĔƞȮĕŀĚĪŋŏĶňĵĬȮĪňŗŒĝƟĺńħĭĬĨƟĬȮ&œĴƞĨƟŀĚĨńħĴŅĺńħ'ȮŏıŊŗŀŐĔƟĮƤĠľŅĔŅĶĕŅħŐėĸĬėĬĨńħȮŐĸŃĽŅĴŅĶĩĺńħ
ėĺŅĴŀƞŀĬȮŐĔƞȮœħƟŐĴƞĬĵņȮĸħėĺŅĴŏĽňĵľŅĵ 
ĶĩĭĶĶĪŋĔĕĬŅħŏĸŖĔȮĬŘņľĬńĔŏĭŅȮŏĕƟŅĩŉĚıŊŘĬĪňŗĮĸŌĔœħƟ 
ĽŅĵıŅĬŒĬĔĶŃĭĺĬĔŅĶįĸŇĨĨńŘĚŐĨƞĕńŘĬĨŀĬĔŅĶėńħŐĵĔȮĝŋĭįĸȮĮƚŅĵĵŅĪňŗĕńŘĺȮŐĸŃĪņŒľƟŐľƟĚ 

  
ĴńĚėŋħ 

ĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨĴńĚėŋħ ėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 
ĔŅĶěńħĔŅĶĬŘņėŊŀľńĺŒěĽņėńĠĕŀĚĔŅĶĮĸŌĔĴńĚėŋħȮĬŘņĪňŒĝƟŒĬĔŅĶ
ŏıŅŃĮĸŌĔĨƞŀĪƞŀĴŅěŅĔŐľĸƞĚĬŘņīĶĶĴĝŅĨŇȮĞŉŗĚĴńĔĮĶŃĽĭĮƤĠľŅ
ĪƞŀŐĨĔŏĽňĵľŅĵȮŀňĔĪńŘĚĮƤěěŋĭńĬĨƟĬĪŋĬėƞŅœĲĲƚŅŐĸŃĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚȮĪňŗŒĝƟŒĬĔŅĶĽŌĭĬŘņȮŏıŇŗĴĽŌĚĕŉŘĬ 

ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮ 

ĔŅĶŒľƟĬŘņŒĬĽĺĬŏĮƦĬĶŃĭĭĪƞŀĽƞĚĬŘņȮĴňĶŃĭĭĔŅĶŒľƟĬŘņŐĭĭľĵħ
ŐĸŃĴŇĬŇĽĮĶŇĚŏĔŀĶƢȮěŉĚĴňĪƞŀŐĸŃŀŋĮĔĶĦƢĭĬıŊŘĬȮĔŅĶŒĝƟŏėĶŊŗŀĚĨńħ
ľĠƟŅŐĸŃĶĩĨńħľĠƟŅȮĴńĔĪņŒľƟŏĔŇħėĺŅĴŏĽňĵľŅĵȮȮȮ 

ĶĩĨńħľĠƟŅŐĭĭĬńŗĚĕńĭĪňŗĽŀħŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĨńħŏĕƟŅ
œĮĨńħĭĶŇŏĺĦőėĬĨƟĬœħƟȮŐĸŃĴňȮSensor ĨŇħŏıŊŗŀ
ľĸňĔŏĸňŗĵĚĔŅĶĨńħőħĬĪƞŀĬŘņŐĸŃĶŃĭĭŒľƟĬŘņ  
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ĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨĴńĚėŋħ ėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 
ĔŅĶĮĸŌĔĴńĚėŋħŒĬĮƤěěŋĭńĬĵńĚŏĮƦĬŐĭĭĽĺĬŏĔƞŅĪňŗĵńĚœĴƞĴňĔŅĶĮĶńĭ
ıŊŘĬĪňŗȮĽĳŅııŊŘĬĪňŗĮĸŌĔĵńĚŏĮƦĬīĶĶĴĝŅĨŇȮĭŅĚŐľƞĚŏĮƦĬĪňŗŏĝŇĚŏĕŅȮ
ŐĸŃĪňŗĸŅħĝńĬȮĴňľŇĬŏĵŀŃȮĪņŒľƟœĴƞĽŅĴŅĶĩĬņŏėĶŊŗŀĚěńĔĶĔĸ
ĔŅĶŏĔļĨĶŏĕƟŅœĮĪņĚŅĬœħƟȮ 

ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮŀŅĪŇȮĶĩĨńħľĠƟŅȮĶĩıƞĬĵŅȮ
ĶĩĔĶŃŏĝƟŅȮĪňŗĽŅĴŅĶĩŒĝƟĔńĭĽĺĬĪňŗıŊŘĬœĴƞŏĶňĵĭœħƟ 

ĔŅĶŒľƟĵŅŐĸŃĮŋƜĵŒĬĽĺĬĵńĚıŉŗĚıŅŐĶĚĚŅĬėĬȮȮŏĔļĨĶĔĶĵńĚĕŅħ
ėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬĔŅĶŒĝƟĽŅĶŏėĴňŐĸŃĵŅĮĶŅĭĻńĨĶŌıŊĝĪňŗ
ŏľĴŅŃĽĴȮŏĔļĨĶĔĶĵńĚœĴƞĽŅĴŅĶĩŏĕƟŅĩŉĚŀĚėƢėĺŅĴĶŌƟȮĔŅĶĽŊŗŀĽŅĶ
ĔŅĶŒľƟėĺŅĴĶŌƟŏĶŊŗŀĚħńĚĔĸƞŅĺĵńĚĔĶŃěŅĵœĴƞĩŉĚŏĔļĨĶĔĶ 

ŒĬĔŅĶįĸŇĨĴńĚėŋħȮĨƟŀĚĔŅĶŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟőėĬĨƟĬȮ
ŏıŊŗŀěńħĔŅĶőėĬĽņľĶńĭŒĽƞĮŋƜĵȮĵŅȮĭĶŇŏĺĦĶŅĔȮŏĴŊŗŀ
ŏĮƙŅŒĭŐĸƟĺĽŅĴŅĶĩĵƞŀĵŒĭŒľƟŏĮƦĬĮŋƜĵȮŏıŊŗŀŒĝƟĽņľĶńĭ
ėĸŋĴőėĬĨƟĬŒĬĝƞĺĚľĬƟŅŐĸƟĚ 

ĨƟĬĴńĚėŋħĪňŗĮĸŌĔŒĬıŊŘĬĪňŗĽĺĬŏĔƞŅĽƞĺĬŒľĠƞĽŌĚĮĶŃĴŅĦȮ6ȮŏĴĨĶ
ĕŉŘĬœĮȮŏĮƦĬŀŋĮĽĶĶėŐĸŃĕƟŀĔņěńħĽņėńĠŒĬĔŅĶĬņŏėĶŊŗŀĚěńĔĶŐĸŃ
ŏėĶŊŗŀĚĴŊŀĜňħıƞĬĽŅĶŏėĴňĴŅŒĝƟ 

ĶĩıƞĬĽŅĶŏėĴňȮ&Air Blast) ĪňŗĽŅĴŅĶĩıƞĬœħƟĽŌĚŏĔŇĬȮ
3ȮŏĴĨĶ 

ĔŅĶěńħĨńħŐĨƞĚĔŇŗĚĴńĚėŋħŐĸŃŏĔŖĭįĸįĸŇĨȮĮƤěěŋĭńĬĨƟŀĚŒĝƟ
ŐĶĚĚŅĬėĬŏĪƞŅĬńŘĬȮœĴƞĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚěńĔĶœħƟȮŏĬŊŗŀĚěŅĔĴńĚėŋħ
ĽƞĺĬŒľĠƞŀŀĔĸŌĔĪňŗĮĸŅĵĔŇŗĚȮŐĸŃĴňĸŌĔŒĬıŋƞĴĨƟĬȮĞŉŗĚŏĮƦĬĽƞĺĬĪňŗĶĩ
ŏĝƟŅœĴƞĽŅĴŅĶĩŏĕƟŅĩŉĚȮĔŅĶŒĝƟŐĶĚĚŅĬėĬŐĴƟĺƞŅěŃħňĔĺƞŅȮŐĨƞĴň
ŀńĬĨĶŅĵĴŅĔĔĺƞŅ 

ĶĩĔĶŃŏĝƟŅĪňŗĽŅĴŅĶĩŏėĸŊŗŀĬĵƟŅĵœħƟŏĶŖĺŐĸŃĵŊŗĬŏĕƟŅœĮ
ĪņĚŅĬŒĬıŋƞĴĨƟĬœħƟ 

ĔŅĶĨńħĴńĚėŋħĨƟŀĚŒĝƟŐĶĚĚŅĬėĬĪňŗĴňėĺŅĴĝņĬŅĠŒĬĔŅĶĨńħȮ
ŏĬŊŗŀĚěŅĔĔŅĶĨńħĴńĚėŋħĬńŘĬȮĨƟŀĚŏľŖĬįĸȮŏıŊŗŀıŇěŅĶĦŅħŌėĺŅĴ
ŀƞŀĬȮŐĔƞȮěŅĔĽňĴńĚėŋħȮĮĶŃĔŀĭĔńĭĮƤěěŋĭńĬĨƟĬĴńĚėŋħĽŌĚĮĶŃĴŅĦȮ
6ȮŏĴĨĶĕŉŘĬœĮȮĪņŒľƟĕŅħŐĶĚĚŅĬȮŏıĶŅŃŏĮƦĬĚŅĬĵŅĔŐĸŃ
ŀńĬĨĶŅĵȮĭŅĚėĶńŘĚĔŖıĭĺƞŅĴňĔŅĶĨńħĴńĚėŋħħŇĭĮŃĮĬĴŅħƟĺĵ 

ŏėĶŊŗŀĚĴŊŀĝƞĺĵŏĔŖĭĴńĚėŋħȮ&ĽŅĴŅĶĩĽŀħŐĪĶĔœĮŒĬ
ıŋƞĴĨƟĬœħƟȮŐĸŃĨŇħŏėĶŊŀĚĴŊŀŒĬĔŅĶĺńħėĺŅĴŀƞŀĬȮŐĔƞȮ
ěŅĔĽňĕŀĚįĸĔƞŀĬĨńħ 

őĶĚėńħĭĶĶěŋĵńĚŒĝƟŐĶĚĚŅĬėĬŒĬĔŅĶėńħŏĔĶħĴńĚėŋħȮŐĸŃĪņėĺŅĴ
ĽŃŀŅħįĸĔƞŀĬĭĶĶěŋĔĸƞŀĚȮőħĵĨƟŀĚŒĝƟŐĮĶĚĽņľĶńĭĮƤħœĸƞŐĴĸĚ
őħĵŏĜıŅŃŏıĸňŘĵŐĮƚĚĪňŗŏĮƦĬĻńĨĶŌľĸńĔĕŀĚĴńĚėŋħȮŐĸŃŏĬŊŗŀĚěŅĔ
ŐĴĸĚŒĬĴńĚėŋħěŃĞƞŀĬĨńĺŀĵŌƞŒĨƟĕńŘĺȮěŉĚĪņŒľƟĵńĚœĴƞĴňŏėĶŊŗŀĚĴŊŀŒĬ
ĔŅĶĔņěńħĪňŗœħƟįĸŀĵƞŅĚěĶŇĚěńĚ 

ŏėĶŊŗŀĚıƞĬĸĴœĸƞŐĴĸĚȮĪņėĺŅĴĽŃŀŅħįĸĴńĚėŋħȮ
ĽņľĶńĭŒĝƟŒĬőĶĚėńħĭĶĶěŋ 
ŏėĶŊŗŀĚėńħĕĬŅħȮŐĸŃĽŅĵıŅĬĸņŏĸňĵĚĽņľĶńĭĕĬĽƞĚ
ŐĸŃĭĶĶěŋĴńĚėŋħĸĚĔĸƞŀĚȮ 

 
 ĴŃĴƞĺĚ 

ĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨĴŃĴƞĺĚ ėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 
ĔŅĶĨńħŐĨƞĚĔŇŗĚĽƞĚįĸĨƞŀĔŅĶĨŇħįĸȮĔĶŃěŅĵĪńŗĺĨƟĬŀĵƞŅĚĽĴŗņŏĽĴŀȮ
ŐĸŃœĴƞĨŇħįĸŒĬĔŇŗĚŒħĔŇŗĚľĬŉŗĚĴŅĔŏĔŇĬœĮȮŏĬŊŗŀĚěŅĔĔŅĶĨńħŐĨƞĚĔŇŗĚ
ĴňįĸŒľƟŐĽĚŐħħĽƞĚŏĕƟŅĪĶĚıŋƞĴŀĵƞŅĚĪńŗĺĩŉĚȮŀŅľŅĶĪňŗœħƟěŅĔ
ĔĶŃĭĺĬĔŅĶĽńĚŏėĶŅŃľƢŐĽĚĴňŏıňĵĚıŀĪňŗěŃȮĬņœĮŒĝƟŒĬĔŅĶŏĸňŘĵĚ
įĸȮĪņŒľƟįĸįĸŇĨĪňŗœħƟĴňėŋĦĳŅıħňȮĕĬŅħĽĴŗņŏĽĴŀȮĔŅĶĨńħŐĨƞĚ
ĔŇŗĚĴŃĴƞĺĚŒĬĮƤěěŋĭńĬĵńĚŒĝƟŐĶĚĚŅĬėĬĮƖĬĨƟĬŐĸŃŏėĶŊŗŀĚĴŊŀĚƞŅĵŕ
ŏĝƞĬĔĶĶœĔĶĨńħĔŇŗĚȮŏĸŊŗŀĵĴŊŀȮŏĸŊŗŀĵĵĬĨƢȮ 

ŏėĶŊŗŀĚĨńħŐĨƞĚĪĶĚıŋƞĴŐĸŃĨńħŐĨƞĚĔŇŗĚĪňŗŏľĴŅŃĽĴĔńĭ
ĨƟĬĴŃĴƞĺĚ 
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ĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨĴŃĴƞĺĚ ėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 
ĴňĮƤĠľŅŏĔňŗĵĺĔńĭőĶėŐĸŃŐĴĸĚĻńĨĶŌıŊĝĶĭĔĺĬȮőħĵőĶėĪňŗĪņ
ėĺŅĴŏĽňĵľŅĵĔńĭĴŃĴƞĺĚĴŅĔĪňŗĽŋħėŊŀȮőĶėŐŀĬŐĪĶĔőĬĽȮ
&Anthracnose) ŐĸŃŐĴĸĚĻńĨĶŌıŊĝĪňŗĪņėĺŅĴŏĽňĵľŅĵĔńĭ
ĴŃĴƞĺĚĴŅĔĪňŗĽŋħȮėŊŀȮŏıĸňŘĵœĲȮĮƤěěŋĭńĬŒĝƟŏėĶŊŗŀĚıƞĬĽŅĶŏėĴňŐĭĭ
ĽŃıŅĵľĸńĚȮŏėĶŊŗŀĚıƞĬŐĭĭĸŅĔĽŅĵȮĞŉŗĚŒĝƟŏĺĸŅĬŅĬȮŐĸŃŀŅěĴň
įĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĕŀĚŏĔļĨĶĔĶ 

ĶĩıƞĬĽŅĶŏėĴňȮ&Air Blast)Ȯ 

ĔŅĶŏĔŖĭŏĔňŗĵĺįĸįĸŇĨĵńĚĨƟŀĚŒĝƟŐĶĚĚŅĬėĬĪňŗŏĝňŗĵĺĝŅĠŒĬĔŅĶȮ
ĮĶŃŏĴŇĬėĺŅĴħŇĭȮĽŋĔȮħƟĺĵĽŅĵĨŅȮőħĵĽńĚŏĔĨěŅĔĸńĔļĦŃįĸĪňŗĴň
ĶŌĮĪĶĚȮĽňŏĮĸŊŀĔĪňŗĕŉŘĬĬĺĸľĶŊŀœĕȮĨƟŀĚĪņĔŅĶŏĔŖĭŏĔňŗĵĺħƟĺĵ
ėĺŅĴĶŃĴńħĶŃĺńĚȮ&ĨńħĕńŘĺĴŃĴƞĺĚŒľƟĴňėĺŅĴĵŅĺœĴƞŏĔŇĬȮ/Ȯ
ŏĞĬĨŇŏĴĨĶȮŐĸŃĮƚŀĚĔńĬœĴƞŒľƟĬŘņĵŅĚœľĸőħĬįĸȮŐĸƟĺĺŅĚœĺƟŒĬ
ĳŅĝĬŃĪňŗĴňĺńĽħŋĶŀĚĶńĭŐĶĚĔĶŃŐĪĔŏıŊŗŀĮƚŀĚĔńĬįĸĝŘņȮĕĦŃ
ŏėĸŊŗŀĬĵƟŅĵ'ȮĮƤěěŋĭńĬěŉĚĮĶŃĽĭĮƤĠľŅĕŅħŐėĸĬŐĶĚĚŅĬĪňŗĴň 
ėŋĦĳŅı 

ŏėĶŊŗŀĚěńĔĶĝƞĺĵŒĬĔŅĶŏĔŖĭŏĔňŗĵĺȮŀŅĪŇȮĶĩĔĶŃŏĝƟŅŏĔŖĭ
įĸœĴƟȮ 

ĔŅĶľƞŀįĸĴŃĴƞĺĚĪņőħĵŐĶĚĚŅĬėĬȮŒĝƟŏėĶŊŗŀĚĴŊŀŐĭĭĚƞŅĵŕȮŒĝƟ
ŏĺĸŅĴŅĔȮŐĸŃĴňįĸĨƞŀĽŋĕĳŅıĕŀĚŏĔļĨĶĔĶ 

ŏėĶŊŗŀĚěńĔĶĝƞĺĵŒĬĔŅĶľƞŀįĸœĴƟȮ 

ĮƤěěŋĭńĬĵńĚıŉŗĚıŅŐĶĚĚŅĬėĬŒĬĔŅĶėńħŏĸŊŀĔįĸĪňŗĴňĨņľĬŇŀŀĔȮ
ŏĝƞĬȮįĸĴňĶŀĵŐįĸȮľĶŊŀĸńĔļĦŃįŇħĮĔĨŇȮěŅĔőĶėȮŏĝƞĬȮŐŀĬ
ŐĪĶėőĬĽȮĶŅħņȮŐĸŃĕńŘĺįĸŏĬƞŅȮľĶŊŀĨņľĬŇěŅĔĔŅĶŏĕƟŅĪņĸŅĵ
őħĵŐĴĸĚȮŏĝƞĬȮŏıĸňŘĵȮœĲȮŏıĸňŘĵľŀĵȮŏĮƦĬĨƟĬȮĞŉŗĚŒĝƟŏĺĸŅĬŅĬŐĸŃ
ĴňőŀĔŅĽįŇħıĸŅħĽŌĚ 

ŏėĶŊŗŀĚėńħŐĵĔĴŃĴƞĺĚ 

ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟŒĬĕńŘĬĨŀĬľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŏĝƞĬȮŏėĶŊŗŀĚŀĭœŀĬŘņȮ
ŏėĶŊŗŀĚĜŅĵĶńĚĽňȮŏėĶŊŗŀĚŐĝƞĬŘņĶƟŀĬȮŏĮƦĬŏėĶŊŗŀĚěńĔĶĪňŗĴňĶŅėŅŐıĚ
ŐĸŃŏĮƦĬŏĪėőĬőĸĵňŏĜıŅŃĕŀĚĮĶŃŏĪĻėŌƞėƟŅĪňŗŀĬŋĠŅĨŒľƟĬņŏĕƟŅ
ĴŃĴƞĺĚȮ 

 

 
ĽƟĴőŀ 

ĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨĽƟĴőŀ ėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 
ĬŘņĪňŗŒĝƟŒĬĔŅĶŏıŅŃĮĸŌĔĴŅěŅĔŏĕŊŗŀĬŐĸŃĬŘņŒĨƟħŇĬȮĨƟĬĪŋĬŒĬĽƞĺĬ
ĬňŘŏıŇŗĴĽŌĚĕŉŘĬĴŅĔŏĬŊŗŀĚěŅĔŒĝƟœĲĲƚŅŒĬĔŅĶĽŌĭĬŘņȮ 

ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 

ĮƤěěŋĭńĬŀŋĦľĳŌĴŇĶƟŀĬĕŉŘĬȮĴňĔŅĶĶŃĭŅħĕŀĚĻńĨĶŌıŊĝĴŅĔĕŉŘĬȮĪņŒľƟ
ĴňĨƟĬĪŋĬŒĬĽƞĺĬĕŀĚĵŅęƞŅŐĴĸĚŏıŇŗĴĕŉŘĬȮŐĸŃľŅĔěŃĽƞĚœĮĵńĚ
ĮĶŃŏĪĻŀŊŗĬȮŕȮŀŅěěŃĨŇħŏĚŊŗŀĬœĕŒĬŏĶŊŗŀĚĕŀĚĵŅęƞŅŐĴĸĚĪņŒľƟœĴƞ
ĽŅĴŅĶĩĽƞĚŀŀĔœħƟ 

ĶĩıƞĬĵŅ&Air Blast) 

ĔŅĶŒľƟĮŋƜĵěŃŒľƟĪńŘĚĮŋƜĵėŀĔŐĸŃĮŋƜĵŏėĴňȮĔŅĶŒĝƟĽŅĶŏėĴňŐĸŃĵŅ
ĮĶŅĭĻńĨĶŌıŊĝĬńŘĬŀŅĻńĵĮĶŃĽĭĔŅĶĦƢŏĮƦĬľĸńĔȮĬńĔĺŇĝŅĔŅĶŏĕƟŅ
ĴŅŒľƟėĺŅĴĶŌƟĬƟŀĵĴŅĔ 

őħĶĬıƞĬĵŅȮŏėĶŊŗŀĚĨńħľĠƟŅĪňŗĪńĬĽĴńĵ 
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ĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨĽƟĴőŀ ėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 
ŐĴĸĚĺńĬĪŀĚŏĮƦĬĮƤĠľŅĽņėńĠĕŀĚŏĔļĨĶĔĶįŌƟĮĸŌĔĽƟĴőŀȮĞŉŗĚ
ŐĴĸĚĺńĬěŃœĕƞĪňŗįĸĽƟĴőŀȮŐĨƞŀŅěĴŀĚœĴƞŏľŖĬȮĨƟŀĚĮŀĔŏĮĸŊŀĔěŉĚ
ěŃŏľŖĬ 

ŏėĶŊŗŀĚĽŐĔĬœĕƞŐĴĸĚĺńĬĪŀĚĭĬįĸœĴƟ 

ĮƤĠľŅĕŅħŐėĸĬŐĶĚĚŅĬĨńħĽƟĴőŀȮŐĴƟĺƞŅěŃŒĝƟŐĶĚĚŅĬŒĬıŊŘĬĪňŗ
ŐĨƞħƟĺĵěņĬĺĬıŊŘĬĪňŗŏıŅŃĮĸŌĔĪňŗĴňĴŅĔŐĸŃįĸįĸŇĨŀŀĔĽŌƞĨĸŅħ
ıĶƟŀĴȮŕȮĔńĬȮĪņŒľƟĭŅĚėĶńŘĚĨƟŀĚĶŀŐĶĚĚŅĬ 

ŏėĶŊŗŀĚĴŊŀĺńħėĺŅĴŀƞŀĬŐĔƞĕŀĚĽƟĴőŀĪňŗĽŅĴŅĶĩĺńħœħƟ
ėŅĨƟĬȮœĴƞĨƟŀĚįƞŅįĸĽƟĴőŀ 

ĮƤěěŋĭńĬŒĝƟŐĶĚĚŅĬėĬŒĬĔŅĶėńħĕĬŅħȮĪņėĺŅĴĽŃŀŅħȮŐĸŃ
ŏėĸŊŀĭįŇĺȮĽƟĴőŀ ĞŉŗĚŒĝƟŏĺĸŅĬŅĬŐĸŃĴňĨƟĬĪŋĬėƞŅŐĶĚĚŅĬĽŌĚȮŐĸŃ
ŐĶĚĚŅĬĕŅħŐėĸĬŒĬķħŌŏĔŖĭŏĔňŗĵĺįĸįĸŇĨȮ 

ĽŅĵıŅĬĔŅĶįĸŇĨȮĪňŗĮĶŃĔŀĭħƟĺĵȮŏėĶŊŗŀĚėńħĕĬŅħȮ
ŏėĶŊŗŀĚĸƟŅĚĪņėĺŅĴĽŃŀŅħȮŏėĶŊŗŀĚŐĺƠĔĞƢįŇĺȮŐĸŃ
ŏėĶŊŗŀĚŀĭŐľƟĚ 

 
 ĴŃıĶƟŅĺ 

ĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨĴŃıĶƟŅĺȮ ėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 
ĽŅĵıńĬīŋƢĕŀĚĴŃıĶƟŅĺŒĬĭŅĚıŊŘĬĪňŗȮŏĮƦĬĴŃıĶƟŅĺıńĬīŋƢĨƟĬĽŌĚȮĞŉŗĚ
ŏĮƦĬıńĬīŋƢıŊŘĬŏĴŊŀĚȮěŉĚŒľƟįĸįĸŇĨĨŗņȮŀňĔĪńŘĚėĚĴňĔŅĶŒĝƟŐĶĚĚŅĬėĬ
ŒĬĔŅĶŏĔŖĭŏĔňŗĵĺįĸįĸŇĨȮĞŉŗĚŏĽňŗĵĚĔńĭĔŅĶŏĔŇħŀńĬĨĶŅĵěŅĔĔŅĶ
ĪņĚŅĬȮĽƞĺĬŒĬıŊŘĬĪňŗĮĸŌĔĴŃıĶƟŅĺĨƟĬŏĨňŘĵĬńŘĬȮĵńĚėĚŒĝƟŐĶĚĚŅĬėĬ
ŒĬĔŅĶŏĔŖĭįĸįĸŇĨŏĝƞĬĔńĬ 

ľŋƞĬĵĬĨƢŏĔŖĭĴŃıĶƟŅĺ 

ĮƤěěŋĭńĬĔŅĶıƞĬĽŅĶŏėĴňĪňŗĵŀħĴŃıĶƟŅĺŏĔļĨĶĔĶĵńĚėĚĬņľńĺĜňħ
ĨƞŀœĴƟœįƞĕŉŘĬœĮĜňħĪňŗĵŀħȮĞŉŗĚĕŅħėĺŅĴŐĴƞĬĵņŒĬĔŅĶĔņěńħ
ĻńĨĶŌıŊĝȮĞŉĚĔŅĶĜňħıƞĬĽŅĶŏėĴňĕŀĚŏĔļĨĶĔĶŐĶĚĚŅĬėĬĕŅħ
ėĺŅĴŐĴƞĬĵņŒĬĔŅĶĜňħıƞĬȮĴňŀńĨĶŅĵĽŌĚŐĸŃœĴƞĴňĔŅĶĮƚŀĚĔńĬȮ
ĶĺĴĩŉĚŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢĪňŗŒĝƟœĴƞĴňĮĶŃĽŇĪīŇĳŅı 

őħĶĬıƞĬĵŅ 
ĶĩıƞĬĵŅ&Air Blast) 

ĔŅĶıŀĔħŇĬőėĬĨƟĬĮƤěěŋĭńĬŒĝƟŐĶĚĚŅĬėĬȮĞŉŗĚŒĝƟŏĺĸŅŒĬĔŅĶ
ĪņĚŅĬĴŅĔŐĸŃĨƟĬĪŋĬėƞŅŐĶĚĽŌĚȮ 

ŏėĶŊŗŀĚŀńħħŇĬőėĸĬĪňŗĪņľĬƟŅĪňŗĽŌĭħŇĬěŅĔėĸŀĚĴŅ
ıƞĬĪňŗőėĬĨƟĬ 

ĮƤĠľŅĪňŗıĭěŃŏěŀĮƤĠľŅŏĶŊŗŀĚĔŅĶėĺńŗĬȮŏěňĵȮĨńħȮĴŃıĶƟŅĺŏıŊŗŀŒľƟ
œħƟĪĶĚıĶƟŀĴĕŅĵȮŏĬŊŗŀĚěŅĔĮƤěěŋĭńĬŏėĶŊŗŀĚěńĔĶĵńĚĴňĮĶŃĽŇĪīŇĳŅı
œĴƞħňŏĪƞŅĪňŗėĺĶŐĸŃĵńĚĨƟŀĚŒĝƟŐĶĚĚŅĬėĬŒĬĔŅĶŏĔŖĭĚŅĬ 

ŏėĶŊŗŀĚėĺńŗĬȮŏěňĵȮĨńħȮĸŌĔĴŃıĶƟŅĺȮĨŅĴĶŌĮĪĶĚĪňŗ
ĨƟŀĚĔŅĶȮŏĮƦĬŏėĶŊŗŀĚĪňŗĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĴňėĺŅĴ
ŐĴƞĬĵņĽŌĚ 

 
 ĸņœĵ 

ĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨĸņœĵ ėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 
ĶŃĭĭŒľƟĬŘņŒĬĽĺĬĸņœĵŏĮƦĬĔŅĶŒľƟĬŘņįƞŅĬĪƞŀȮĴňĔŅĶŒľƟĬŘņŐĭĭ
ĽĮĶŇĚŏĔŀĶƢȮĴŇĬŇĽĮĶŇĚŏĔŀĶƢȮĴňĪƞŀĬŘņĭĬıŊŘĬĞŉŗĚŏĮƦĬŀŋĮĽĶĶėŒĬĔŅĶ
ĨńħľĠƟŅȮ 

ŏėĶŊŗŀĚĨńħľĠƟŅĪňŗĴňĶŃĭĭŏĞŖĬŏĞŀĶƢĪňŗěŃœĴƞĨńħőħĬĪƞŀ
ĬŘņľĶŊŀĽĮĶŇĚŏĔŀĶƢ 

ĕŅħŐėĸĬŐĶĚĚŅĬŒĬĔŅĶěńħĔŅĶĽĺĬŐĸŃŏĔŖĭŏĔňŗĵĺįĸįĸŇĨȮ
œħƟŐĔƞȮŐĶĚĚŅĬĨńħŐĨƞĚĔŇŗĚȮŐĶĚĚŅĬĨńħĝƞŀįĸȮĪňŗěńĬĪĭŋĶňĴňĔŅĶěƟŅĚ
ŐĶĚĚŅĬěŅĔĔńĴıŌĝŅĨńħŐĨƞĚĝƞŀįĸȮĪňŗĽņėńĠėŊŀŐĶĚĚŅĬĭĶĶěŋ
ĨŃĔĶƟŅȮĞŉŗĚĨƟŀĚĴňėĺŅĴĝņĬŅĠĮƤěěŋĭńĬĨƟŀĚŐĵƞĚŐĶĚĚŅĬĪņŒľƟ

ĶĩĔĶŃŏĝƟŅ 
ŏėĶŊŗŀĚėńħŐĵĔįĸįĸŇĨ 
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ĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨĸņœĵ ėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 
ŏĔļĨĶĔĶľĸŅĵĽĺĬĪĬĶŀœĴƞœľĺĔŖĨƟŀĚĶŌħĶƞĺĚŏıŊŗŀěņľĬƞŅĵŏĮƦĬ
ĸņœĵŀĭŐľƟĚȮĔŅĶĕŅĵĽħĽƞĚŀŀĔĭĶĶěŋĨŃĔĶƟŅěŃœħƟĶŅėŅĽŌĚĽŋħȮ
ŐĨƞĴňŏĚŊŗŀĬœĕėŊŀįĸįĸŇĨĸņœĵĨƟŀĚĴňėŋĦĳŅıĸŌĔőĨȮįŇĺĽĺĵȮěŉĚ
ěņŏĮƦĬĨƟŀĚĴňŐĶĚĚŅĬėńħŏĔĶħŐĸŃĭĶĶěŋĨŃĔĶƟŅȮ 
ĔŅĶŐĮĶĶŌĮĸņœĵĵńĚĨƟŀĚŒĝƟŐĶĚĚŅĬėĬȮĪńŘĚĔŅĶĮŀĔŏĮĸŊŀĔȮėĺƟŅĬ
ŏĴĸŖħȮĞŉŗĚŒĝƟŏĺĸŅŐĸŃŐĶĚĚŅĬĴŅĔȮĭŅĚėĶńŘĚŀŅěŏĔŇħėĺŅĴ
įŇħıĸŅħĪņŒľƟįĸįĸŇĨŏĽňĵľŅĵȮ 

ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔĸņœĵĪňŗœĴƞĪņŒľƟŏĬŊŘŀĝŘņȮŏėĶŊŗŀĚ
ėĺƟŅĬŏĴĸŖħ 

 
 įĸœĴƟŏĮƚŅľĴŅĵĨńĺĶŀĚ 
 ĴŃĕŅĴ 

ĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨĴŃĕŅĴ ėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 
ĴŃĕŅĴĽƞĺĬŒľĠƞĮĸŌĔŒĬĭĶŇŏĺĦıŊŘĬĪňŗŏĝŇĚŏĕŅȮŀŅĻńĵĬŘņİĬŒĬĔŅĶ
ŏıŅŃĮĸŌĔȮĮƤĠľŅŒľĠƞŒĬĔŅĶĮĸŌĔĴŃĕŅĴȮėŊŀĔŅĶĕŅħŐľĸƞĚĬŘņȮ
ıŊŘĬĪňŗĮĸŌĔŒľĠƞŏĮƦĬıŊŘĬĪňŗľƞŅĚœĔĸȮŐĨƞĸŃŐĮĸĚľƞŅĚĔńĬȮœĲĲƚŅĵńĚ
ŏĕƟŅœĴƞĩŉĚȮ 

ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 

ĔŅĶěņĔńħŐĴĸĚĻńĨĶŌıŊĝȮŀŅĪŇŏĝƞĬȮľĬŀĬįňŏĽŊŘŀȮŐĴĚŀňĬŌĬȮĪņœħƟ
ĵŅĔȮŏĬŊŗŀĚěŅĔĨƟĬĴŃĕŅĴĽƞĺĬŒľĠƞĽŌĚĴŅĔĔĺƞŅȮ15 ŏĴĨĶĕŉŘĬœĮȮ
ĔŅĶıƞĬĵŅŒĬĮƤěěŋĭńĬěŉĚœĴƞĩŉĚĵŀħŐĸŃœĴƞĪńŗĺĩŉĚĪńŘĚĨƟĬȮŐĴƟĺƞŅŒĬ
ĮƤěěŋĭńĬěŃŒĝƟȮŏėĶŊŗŀĚıƞĬŐĶĚħńĬĽŌĚıƞĺĚŐĪĶĔŏĨŀĶƢȮŐĨƞĔŅĶıƞĬĵŅ
ŒľƟĴňĮĶŃĽŇĪīŇĳŅıĬńŘĬĨƟŀĚŒľƟĩŌĔĨńĺŐĴĸĚĩŉĚěŃĔņěńħŐĴĸĚœħƟȮ
ĔŅĶŒĝƟėĬıƞĬĬŀĔěŅĔěŃĕŅħėĺŅĴŐĴƞĬĵņŐĸƟĺȮėĬĜňħŀŅěœħƟĶńĭ
ŀńĬĨĶŅĵěŅĔĽŅĶŏėĴňȮ 

őħĶĬıƞĬĽŅĶŏėĴňȮĪňŗĨƟŀĚĶŃĺńĚėĺŅĴŐĶĚĕŀĚĸĴ
ŏıĶŅŃħŀĔĴŃĕŅĴĶƞĺĚĚƞŅĵ 
 
 

ĕŅħŐėĸĬŐĶĚĚŅĬŏĔŖĭįĸįĸŇĨȮőħĵŏĜıŅŃŒĬĝƞĺĚĪňŗįĸįĸŇĨŀŀĔ
ıĶƟŀĴĔńĬȮŐĸŃĴňŐĶĚĚŅĬœħƟĶńĭŀńĨĶŅĵěŅĔĔŅĶŏĔŖĭŏĔňŗĵĺįĸįĸŇĨȮ
ėƞŅŐĶĚĚŅĬŒĬĔŅĶŏĔŖĭĴŃĕŅĴĽŌĚȮ 

ĶĩĔĶŃŏĝƟŅĪňŗĽŅĴŅĶĩĪņĚŅĬŒĬıŊŘĬĪňŗĸŅħŏĝŇĚŏĕŅœħƟ 
ŏėĶŊŗŀĚŏĕĵƞŅĨƟĬŐĸŃĨŅĕƞŅĵĶŀĚŏĔŖĭ 
 
 

ŒĬĮƤěěŋĭńĬĵńĚŒĝƟėĬĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŏėŅŃȮŏıŊŗŀĨĶĺěėĺŅĴĽŋĔȮ
ħŇĭȮĕŀĚĴŃĕŅĴȮŒĝƟŏĺĸŅĬŅĬ 

ŏėĶŊŗŀĚĨĶĺěėĺŅĴĽŋĔȮħŇĭȮĕŀĚĴŃĕŅĴ 

ĮƤĠľŅŏĝŊŘŀĶŅŒĬİƤĔĴŃĕŅĴŏĮƦĬĮƤĠľŅľĸńĔȮŏĮƦĬŏľĨŋŒľƟıƞŀėƟŅėĬ
ĔĸŅĚĔħĶŅėŅŏĔļĨĶȮĪńŘĚĬňŘĵńĚœĴƞĽŅĴŅĶĩėńħŐĵĔİƤĔĴŃĕŅĴĪňŗĴň
ŏĝŊŘŀĶŅœħƟħƟĺĵĨŅŏĮĸƞŅ 

ŏėĶŊŗŀĚĨĶĺěŏĝŊŘŀĶŅŒĬİƤĔĴŃĕŅĴ 
ŏėĶŊŗŀĚŀĭęƞŅŏĝŊŘŀĶŅ 

œĴƞĽŅĴŅĶĩĪĶŅĭœħƟŏĸĵĺƞŅȮĴŀħŐĸŃŐĴĸĚŏĕƟŅœĮİƤĚœĕƞŒĬİƤĔĴı
ĕŅĴĨŀĬœľĬȮĨĶĺěħƟĺĵĨŅŏĮĸƞŅœĴƞŏľŖĬȮĨƟŀĚŐĔŃŀŀĔĴŅĩŉĚĶŌƟȮ
ŀŅěĴňįĸįĸŇĨŏľĸƞŅĬňŘĮĬĔńĭįĸįĸŇĨĪňŗĕŅĵŀŀĔœĮȮ 

ŏėĶŊŗŀĚĨĶĺěĴŀħŐĸŃŐĴĸĚŒĬİƤĔĴŃĕŅĴȮ&œĴƞĨƟŀĚ
ŐĔŃŏĮĸŊŀĔ' 
ŏėĶŊŗŀĚŀĭęƞŅĴŀħŐĴĸĚ 

ĔŅĶėńħĕĬŅħŒĝƟœħƟŏĜıŅŃıńĬīŋƢĽňĝĴıŌȮŏĬŊŗŀĚěŅĔĴŃĕŅĴĴňėĺŅĴ
ľĸŅĔľĸŅĵĕŀĚĶŌĮĪĶĚȮĕƟŀȮŐĸŃėĺŅĴĵŊħȮĞŉŗĚŏĮƦĬĕƟŀĔņěńħŒĬ
ĔŅĶĬņŏėĶŊŗŀĚěńĔĶĴŅŒĝƟ 

ŏėĶŊŗŀĚėńħŐĵĔĕĬŅħ 
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ĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨĴŃĕŅĴ ėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 
ŏėĶŊŗŀĚĔŃŏĪŅŃŏĮĸŊŀĔĴŃĕŅĴĵńĚĴňĮƤĠľŅŏĶŊŗŀĚŏĻļİŋƙĬěŅĔŏĮĸŊŀĔ
ĨĔĸĚœĮĵńĚŏĬŊŘŀ 

ŏėĶŊŗŀĚĔĶŃŏĪŅŃŏĮĸŊŀĔĴŃĕŅĴ 

ŏėĶŊŗŀĚĔĶňħŏĬŊŘŀĴŃĕŅĴŒĬĮƤěěŋĭńĬĵńĚœĴƞĴňĮĶŃĽŇĪīŇĳŅıȮœĴƞ
ĽŅĴŅĶĩŒĝƟĚŅĬœħƟěĶŇĚȮĶŀĵĔĶňħœĴƞĽĺĵœĴƞŏĮƦĬŏĽƟĬĨĶĚȮŏĬŊŗŀĚěŅĔ
ĴŃĕŅĴŐĨƞĸŃİƤĔȮĴňĕĬŅħȮĶŌĮĶƞŅĚȮėĺŅĴľĬŅĕŀĚŏĬŊŘŀŐĸŃ
ėĺŅĴĝŊŘĬȮŐĨĔĨƞŅĚĔńĬȮĔŅĶĬņŏėĶŊŗŀĚěńĔĶĴŅŒĝƟěŉĚŏĮƦĬœĮœħƟĵŅĔ 

ŏėĶŊŗŀĚĔĶňħŏĬŊŘŀĴŃĕŅĴ 

ĔŅĶĨĶĺěĺńħėĺŅĴľĺŅĬĕŀĚĴŃĕŅĴĮƤěěŋĭńĬŒĝƟĺŇīňĽŋƞĴĨĶĺěĴŅ
ŐĔŃĝŇĴŏĪƞŅĬńŘĬȮ 

ŏėĶŊŗŀĚėńħŐĵĔĴŃĕŅĴĨŅĴėĺŅĴľĺŅĬ 
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ĕĬŋĬ 
ĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨĕĬŋĬ ėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 

ĕĬŋĬŏĮƦĬıŊĝĪňŗĮĸŌĔŐĭĭĶŅĔĸŀĵȮĶŅĔĕĬŋĬŀĵŌƞŒĔĸƟıŊŘĬħŇĬȮœĴƞ
ŏľĴŅŃĔńĭĔŅĶŒĝƟĶĩŐĪĶĔŏĨŀĶƢȮŏėĶŊŗŀĚĨńħľĠƟŅȮľĶŊŀŏėĶŊŗŀěńĔĶĪňŗĴň
ĬŘņľĬńĔĴŅĔȮŀŅěĪņŒľƟĶŅĔœħƟĶńĭėĺŅĴŏĽňĵľŅĵœħƟ 

ĶĩĨńħľĠƟŅĕĬŅħŏĸŖĔ 

ĽĳŅĺŃŀŅĔŅĻĴňįĸĔĶŃĪĭĨƞŀĔŅĶŀŀĔħŀĔŐĸŃįĸȮėĺŅĴŐľƟĚ
ŐĸƟĚĪňŗĪŇŘĚĝƞĺĚŏĮƦĬŏĺĸŅĬŅĬĪņŒľƟĕĬŋĬœĴƞŀŀĔħŀĔ 

ŐľĸƞĚĬŘņŐĸŃĶŃĭĭĽŌĭĬŘņȮŏĬŊŗŀĚěŅĔĕĬŋĬȮěŃĨƟŀĚŒľƟ
ĬŘņĨŅĴŏĺĸŅĪňŗĽņėńĠȮŏĝƞĬȮĶŃĵŃŀŀĔħŀĔȮ 

ŐĶĚĚŅĬĪňŗĴňėĺŅĴĝņĬŅĠŒĬĔŅĶėńħŏĔĶħĕĬŋĬĕŅħŐėĸĬȮĨƟŀĚĴň
ėĺŅĴŐĴƞĬĵņŒĬĔŅĶĮĶŃĴŅĦĔŅĶĬŘņľĬńĔĕĬŋĬȮŐĸŃĽŅĴŅĶĩ
ĭŀĔœħƟĺƞŅĕĬŋĬĸŌĔĬňŘħňľĶŊŀœĴƞȮĴňŏĝŊŘŀĶŅĕƟŅĚŒĬŏĬŊŘŀľĶŊŀœĴƞȮőħĵœĴƞ
ĨƟŀĚįƞŅĸŌĔĕĬŋĬ 

ŏėĶŊŗŀĚĨńħŐĨƞĚĔŇŗĚ 

ĔŅĶŐĮĶĶŌĮŏĮƦĬĕĬŋĬĪŀħȮĵńĚŒĝƟėĬŒĬĔŅĶĮŀĔŐĸŃĽœĸħƢŏĬŊŘŀ
ĕĬŋĬȮĞŉŗĚŒĝƟŏĺĸŅĬŅĬȮįĸŇĨœħƟĬƟŀĵ 

ŏėĶŊŗŀĚĽœĸħƢŏĬŊŘŀĕĬŋĬȮŐĸŃŏėĶŊŗŀĚĮƤƧĬŏŀŅĬŘņĴńĬŀŀĔ
ŏıŊŗŀĪņŒľƟĕĬŋĬĴňėĺŅĴĔĶŀĭ 

ĮƤěěŋĭńĬŒĝƟėĺŅĴŏĝňŗĵĺĝŅĠĕŀĚŐĶĚĚŅĬĔńĴıŌĝŅŒĬĔŅĶĨĶĺěĽŀĭ
ėŋĦĳŅıįĸ 

ŏėĶŊŗŀĚĨĶĺěėĺŅĴŀƞŀĬȮŐĔƞȮŐĸŃĨĶĺěĽŀĭőĶėŏĝŊŘŀ
ĶŅĽĬŇĴĳŅĵŒĬįĸ 

 
 ĽńĭĮŃĶħ 

ĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨĽńĭĮŃĶħ ėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 
ŏĔļĨĶĔĶĽƞĺĬŒľĠƞĮĸŌĔĽńĭĮŃĶħŐĭĭŀŅĻńĵĬŘņİĬīĶĶĴĝŅĨŇȮ
ŏĴŊŗŀİĬœĴƞĨĔĽńĭĮŃĶħĔŖěŃĨŅĵľĶŊŀœĴƞŏěĶŇĠŏĨŇĭőĨȮŐĨƞľŅĔœħƟĬŘņ
ĴŅĔȮĔŖěŃŏĔŇħĮƤĠľŅĺńĝıŊĝŒĬŐĮĸĚőĨœĺŐĸŃĨƟŀĚŒĝƟĽŅĶŏėĴň
Ĕņěńħ 

ŐľĸƞĚĬŘņŐĸŃĶŃĭĭŒľƟĬŘņ 

ĮƤěěŋĭńĬĴňĔŅĶıńĥĬŅŏėĶŊŗŀĚĮĸŌĔŐĨƞĵńĚœĴƞĽŅĴŅĶĩŒĝƟĚŅĬœħƟěĶŇĚ
ŏĬŊŗŀĚěŅĔĴňĕĬŅħŒľĠƞȮĮĶŃĔŀĭĔńĭŐĨƞĸŃıŊŘĬĪňŗĴňĸńĔļĦŃħŇĬĪňŗ
ŐĨĔĨƞŅĚĔńĬ 

ŏėĶŊŗŀĚĮĸŌĔĽńĭĮŃĶħȮĪňŗĽŅĴŅĶĩĪņĚŅĬœħƟŒĬĽĳŅı
ıŊŘĬĪňŗŐĸŃĽĳŅıħŇĬĪňŗĴňėĺŅĴŐĨĔĨƞŅĚĔńĬȮ 

ĽńĭĮŃĶħŏĮƦĬıŊĝĪňŗĮĸŌĔĝŇħĔńĬĴŅĔěŉĚĴňĮƤĠľŅŏĶŊŗŀĚĔŅĶŒĝƟ
ŏėĶŊŗŀĚěńĔĶŒĬŐĮĸĚĮĸŌĔȮőħĵŏĜıŅŃĔŅĶĔņěńħĺńĝıŊĝŒĬŐĮĸĚ
ĮĸŌĔȮŏĔŅĶĨńħľĠƟŅěŉĚĵńĚĨƟŀĚŒĝƟŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅȮľĶŊŀ
ĔŅĶıƞĬĵŅŐĭĭĽŅĵĸŅĔ 

őħĶĬıƞĬĽŅĶŏėĴň 

ĮƤĠľŅŐĶĚĚŅĬȮĔŅĶĮĸŌĔĽńĭĮŃĶħŏĔŊŀĭĪŋĔĕńŘĬĨŀĬĨƟŀĚŒĝƟ
ŐĶĚĚŅĬȮŒĬĨŀĬĬňŘĵńĚœĴƞĴňŏėĶŊŗŀĚěńĔĶĔĸĪŅĚĔŅĶŏĔļĨĶĪňŗĴŅŒĝƟ
ĪħŐĪĬŐĶĚĚŅĬėĬŒĬĔŅĶľńĔľĬƞŀľĶŊŀĮĸŌĔŐĪĬėĬœħƟ 

ŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺĽńĭĮŃĶħȮ 
 

ŒĝƟŐĶĚĚŅĬėĬŒĬĔŅĶĮŀĔŏĮĸŊŀĔĽńĭĮŃĶħĽņľĶńĭĽƞĚŀŀĔ
őħĵŏĜıŅŃĽńĭĮŃĶħĳŌŐĸĞŉŗĚĴňįĸĕĬŅħŏĸŖĔȮĮƤěěŋĭńĬĵńĚœĴƞĴň
ŏėĶŊŗŀĚěńĔĶŒĬĔŅĶĮŀĔŏĮĸŊŀĔ 

ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔĽńĭĮŃĶħ 
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 ľĴŅĔ 
ĮƤĠľŅȮŀŋĮĽĶĶėȮŒĬĔŅĶįĸŇĨľĴŅĔ ėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 

ĵńĚĕŅħŏėĶŊŗŀĚĴŊŀĽņľĶńĭĔŅĶŐĮĶĶŌĮȮŐĨƞĽņľĶńĭĔŅĶŏıŅŃĮĸŌĔ
ĬńŘĬĵńĚœĴƞĴňŏėĶŊŗŀĚěńĔĶŏĜıŅŃȮŏĬŊŗŀĚěŅĔĽƞĺĬŒľĠƞŏĮƦĬĔŅĶĮĸŌĔ
ŐĞĴıŊĝĝĬŇħŀŊŗĬ 

ŏėĶŊŗŀĚėńħĕĬŅħįĸľĴŅĔȮ 
ŏėĶŊŗŀĚįƞŅįĸľĴŅĔĽħ 
ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔľĴŅĔ 
ŏėĶŊŗŀĚľńŗĬŐĸŃŀĭŐľƟĚľĴŅĔ 

ĔŅĶŏĔŖĭŏĔňŗĵĺľĴŅĔȮėĬŏĔŖĭľĴŅĔěŃĮƖĬĕŉŘĬœĮĭĬĨƟĬȮĨńħĪŃĸŅĵ
ľĴŅĔőĵĬĸĚĴŅȮŏĽĶŖěŐĸƟĺěŃőĵĔŐĔĺƞĚĨƟĬľĴŅĔœĮľŅŀňĔĨƟĬȮ
ŏĮĸňŗĵĬĪňŗŏĔŅŃěŅĔĨƟĬŐĶĔœĮĨƟĬĪňŗĽŀĚȮŐĸƟĺĨńħȮŐĸƟĺĪņŐĭĭŏħŇĴ
œĮěĬľĴħĽĺĬȮĩƟŅĨƟĬľĴŅĔĮĸŌĔľƞŅĚĔńĬȮĪņŐĭĭĬňŘœĴƞœħƟȮĨƟŀĚŒĝƟ
ŏėňĵĺĨŇħœĴƟĵŅĺŕŏĝƞĬĸņœĴƟœįƞȮŐĭĔœĮŏĔňŗĵĺĪňĸŃĪŃĸŅĵ 
ĨƟĬľĴŅĔĽŌĚĴŅĔȮĨƟŀĚŒĝƟėĬĪňŗĴňėĺŅĴĝņĬŅĠŒĬĔŅĶŏĔŖĭľĴŅĔĞŉŗĚ
ĴňĬƟŀĵĴŅĔȮŏĬŊŗŀĚěŅĔŏĮƦĬĚŅĬĪňŗŏĽňŗĵĚŀńĬĨĶŅĵȮŒĬĮƤěěŋĭńĬěŉĚĶŀ
ŏĔŖĭľĴŅĔĪňŗĶƞĺĚŏŀĚěŅĔĨƟĬ 

ŏėĶŊŗŀĚŏĔŖĭľĴŅĔ 

 
2.4.2 ĽĶŋĮŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŐĨƞĸŃĝĬŇħŒĬĮƤěěŋĭńĬŐĸŃŏėĶŊŗŀĚěńĔĶĔĸ
ĔŅĶŏĔļĨĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶŒĝƟ őħĵěņŐĬĔĨŅĴĔĶŃĭĺĬĔŅĶįĸŇĨŐĨƞĸŃĕńŘĬĨŀĬ 
ěŅĔĔŅĶĻŉĔļŅĶĺĭĶĺĴĕƟŀĴŌĸĪŋĨŇĵĳŌĴŇȮĔŅĶĽńĴĳŅļĦƢŏĔļĨĶĔĶŐĸŃĔŅĶĮĶŃĝŋĴĶŃħĴĽĴŀĚȮĽŅĴŅĶĩĽĶŋĮȮ

ŏėĶŊŗŀĚěńĔĶĔŅĶŏĔļĨĶĪňŗŏĮƦĬĪňŗĨƟŀĚĔŅĶŒĝƟĽņľĶńĭįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵȮĪńŘĚĪňŗŏĮƦĬŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬĶƞĺĴĔńĬŐĸŃ
ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶŒĝƟŒĬŐĨƞĸŃįĸœĴƟȮőħĵœħƟěņŐĬĔŏėĶŊŗŀĚěńĔĶĨŅĴĔĶŃĭĺĬĔŅĶįĸŇĨŐĨƞĸŃĕńŘĬĨŀĬȮŏıŊŗŀ
ĬņĶŅĵĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗœħƟĬňŘȮœĮŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸ
ĔŅĶŏĔļĨĶŒĬĴŋĴĴŀĚĕŀĚĬńĔĺŇěńĵȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬ
ĴŋĴĴŀĚĕŀĚįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸŏĔļĨĶȮĨƞŀœĮȮħńĚĬňŘ 
ĕńŘĬĨŀĬĔŅĶŏĨĶňĵĴıŊŘĬĪňŗŐĸŃŏĨĶňĵĴħŇĬ 
 
ŏėĶŊŗŀĚěńĔĶĔĸĪňŗŒĝƟĚŅĬ
ĶƞĺĴĔńĬ 

įĸœĴƟ ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶ 

+ȮŏėĶŊŗŀĚĕŋħĨŇħĪƟŅĵĶĩ
ŐĪĶĔŏĨŀĶƢ 
+ȮĶĩŐĪĶĔŏĨŀĶƢ 
+ȮŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ 
 

ĪŋŏĶňĵĬ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

ĸņœĵ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 
ĴńĚėŋħ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 
ĴŃıĶƟŅĺŀƞŀĬ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 
ĴŃĴƞĺĚ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 
ĽƟĴőŀ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 
ľĴŅĔ  
ĕĬŋĬ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 
ĴŃĕŅĴ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 
ĽńĭĮŃĶħ  
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ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟŒĬĔŅĶĮĸŌĔ 
 

ŏėĶŊŗŀĚěńĔĶĔĸĪňŗŒĝƟĚŅĬĶƞĺĴĔńĬ įĸœĴƟ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬĮƤěěŋĭńĬ ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶ 
+ȮŏėĶŊŗŀĚĕŋħĨŇħĪƟŅĵĶĩŐĪĶĔŏĨŀĶƢ 
+ȮĽĺƞŅĬŏěŅŃħŇĬ 

ĪŋŏĶňĵĬ   
ĸņœĵ   
ĴńĚėŋħ   
ĴŃıĶƟŅĺŀƞŀĬ   
ĴŃĴƞĺĚ   
ĽƟĴőŀ   
ľĴŅĔ   
ĕĬŋĬ   
ĴŃĕŅĴ   
ĽńĭĮŃĶħ ŏėĶŊŗŀĚĮĸŌĔĨŇħĪƟŅĵŐĪĶĔŏĨŀĶƢ ŏėĶŊŗŀĚĮĸŌĔĪňŗĽŅĴŅĶĩĪņĚŅĬœħƟĪŋĔ

ĽĳŅııŊŘĬĪňŗŐĸŃĽĳŅıħŇĬ 
ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟŒĬĔŅĶŒľƟĬŘņ 

 
ŏėĶŊŗŀĚěńĔĶĔĸĪňŗŒĝƟĚŅĬĶƞĺĴĔńĬ įĸœĴƟ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬĮƤěěŋĭńĬ ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶ

ĨƟŀĚĔŅĶ 

+ȮŏėĶŊŗŀĚĽŌĭĬŘņħƟĺĵœĲĲƚŅľĶŊŀ
ŏėĶŊŗŀĚĵĬĨƢ 
+ȮĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ 
+ȮĶŃĭĭĬŘņľĵħ 
 

ĪŋŏĶňĵĬ ĶŃĭĭėĺĭėŋĴĔŅĶŒľƟĬŘņįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ 

ĸņœĵ   
ĴńĚėŋħ  ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ 
ĴŃıĶƟŅĺŀƞŀĬ ŏĶŊŀĶħĬŘņ  
ĴŃĴƞĺĚ   
ĽƟĴőŀ  ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ 
ľĴŅĔ   
ĕĬŋĬ   
ĴŃĕŅĴ  ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ 
ĽńĭĮŃĶħ   

 
ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟŒĬĔŅĶŒĽƞĮŋƜĵ 
 
ŏėĶŊŗŀĚěńĔĶĔĸĪňŗŒĝƟĚŅĬĶƞĺĴĔńĬ įĸœĴƟ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬĮƤěěŋĭńĬ ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶ

ĨƟŀĚĔŅĶ 

+ȮŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭ
ĴŊŀőĵĔ-ŐĭĭŐĭĨŏĨŀĶňŗ-Őĭĭ
ĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ 

ĪŋŏĶňĵĬ +ŐĮĸĚĕĬŅħŏĸŖĔȮŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬȮ 
+ŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚ
ėĬ-ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ-ŏėĶŊŗŀĚ

+ĶĩĭĶĶĪŋĔĕĬŅħŏĸŖĔȮĬŘņľĬńĔ
ŏĭŅȮĴňĶŃĭĭĵĔŏĪȮŐĸŃĶŃĭĭ
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ŏėĶŊŗŀĚěńĔĶĔĸĪňŗŒĝƟĚŅĬĶƞĺĴĔńĬ įĸœĴƟ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬĮƤěěŋĭńĬ ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶ
ĨƟŀĚĔŅĶ 

+ȮŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŒĝƟŐĶĚħńĬ
ĕŀĚŏľĸĺ 
&ĵĔŏĺƟĬĴŃıĶƟŅĺŐĸŃľĴŅĔ' 
 

ŒĽƞĮŋƜĵŐĭĭŐĴƞĬĵņĔŉŗĚŀńĨőĬĴńĨŇőĶĵĨŅĴŐĬĺ
ĮĸŅĵĪĶĚıŋƞĴ 

ĔĶŃěŅĵħŇĬŀŀĔħƟŅĬĕƟŅĚ 
+őħĶĬŏĔļĨĶĽņľĶńĭľĺƞŅĬĮŋƜĵ 

ĸņœĵ +ŐĮĸĚĕĬŅħŏĸŖĔȮŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬȮ 
+ŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚ
ėĬ-ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ-őħĶĬ
ŏĔļĨĶĽņľĶńĭĜňħıƞĬ 

 

ĴńĚėŋħ +ŐĮĸĚĕĬŅħŏĸŖĔȮŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ 
+ȮŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚ
ėĬ-ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ-ȮȮȮőħĶĬ
ŏĔļĨĶĽņľĶńĭĜňħıƞĬ 

 

ĴŃıĶƟŅĺŀƞŀĬ +őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ  
ĴŃĴƞĺĚ ĴŃĴƞĺĚ 

+ŐĮĸĚĕĬŅħŏĸŖĔȮŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ 
+ŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚ
ėĬ-ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ-ŏėĶŊŗŀĚ
ıƞĬĽŅĶŐĭĭŒĝƟŐĶĚħńĬĕŀĚŏľĸĺıƞĺĚ
ŐĪĶĔŏĨŀĶƢ 

 

ĽƟĴőŀ +ŐĮĸĚĕĬŅħŏĸŖĔȮŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬȮ 
+ȮŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚ
ėĬ-ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ 

+őħĶĬŏĔļĨĶĽņľĶńĭľĺƞŅĬĮŋƜĵ 
 

ľĴŅĔ -ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ 

 
 

ĕĬŋĬ +ŐĮĸĚĕĬŅħŏĸŖĔȮŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬȮ 
+ŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚ
ėĬ-ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ 

 

ĴŃĕŅĴ -ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ 
 

 

ĽńĭĮŃĶħ +ŐĮĸĚĕĬŅħŏĸŖĔŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬȮ 
+ŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚ
ėĬ-ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ-ŏėĶŊŗŀĚ
ıƞĬĽŅĶŐĭĭŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ-őħĶĬ
ŏĔļĨĶĽņľĶńĭĜňħıƞĬ 
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ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟŒĬĔŅĶěńħĔŅĶĪĶĚıŋƞĴŐĸŃĔŅĶĨńħŐĨƞĚ 
 
ŏėĶŊŗŀĚěńĔĶĔĸĪňŗŒĝƟĚŅĬĶƞĺĴĔńĬ įĸœĴƟ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬ

ĮƤěěŋĭńĬ 
ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶ 

+ŏĸŊŗŀĵĴŊŀȮŏĸŊŗŀĵĵĬĨƢ 
&ĵĔŏĺƟĬȮĽńĭĮŃĶħŐĸŃľĴŅĔ' 

ĪŋŏĶňĵĬ  +ĶĩĔĶŃŏĝƟŅȮĪňŗĴňĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ 
+ȮŏėĶŊŗŀĚĨńħĔŇŗĚĨŇħĶĩŐĪĶĔŏĨŀĶƢŐĭĭĴň
ŐĕĬĵŊŗĬœħƟĵŅĺŐĸŃĽŅĴŅĶĩĮĶńĭŀĚĻŅ
ŒĬĔŅĶĨńħ 
 

ĸņœĵ +ŏėĶŊŗŀĚĨńħĔŇŗĚ 
+ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ 

ĶĩĔĶŃŏĝƟŅ 

ĴńĚėŋħ +ĔĶĶœĔĶĨńħĔŇŗĚ-ȮŏėĶŊŗŀĚ
ĨńħĔŇŗĚ-ȮĶĩĔĶŃŏĝƟŅ 

+ĶĩĔĶŃŏĝƟŅĪňŗĽŅĴŅĶĩŏėĸŊŗŀĬĵƟŅĵœħƟŏĶŖĺ
ŐĸŃĵŊŗĬŏĕƟŅœĮĪņĚŅĬŒĬıŋƞĴĨƟĬœħƟ 
+ĶĩĔĶŃŏĝƟŅȮĪňŗĽŅĴŅĶĩŒĝƟĔńĭĽĺĬĪňŗıŊŘĬ
œĴƞŏĶňĵĭ 

ĴŃıĶƟŅĺŀƞŀĬ +ŏėĶŊŗŀĚĨńħĔŇŗĚ  
ĴŃĴƞĺĚ +ŏėĶŊŗŀĚĨńħĔŇŗĚ 

+ĶĩĔĶŃŏĝƟŅ 
+ŏėĶŊŗŀĚĨńħĔŇŗĚĨŇħĶĩŐĪĶĔŏĨŀĶƢŐĭĭĴň
ŐĕĬĵŊŗĬœħƟĵŅĺŐĸŃĽŅĴŅĶĩĮĶńĭŀĚĻŅ
ŒĬĔŅĶĨńħ 

ĽƟĴőŀ +ŏėĶŊŗŀĚĨńħĔŇŗĚ  
ľĴŅĔ   
ĕĬŋĬ +ŏėĶŊŗŀĚĨńħĔŇŗĚ +ŏėĶŊŗŀĚĨńħĔŇŗĚŐĭĭŒĝƟŐĶĚĸĴ 
ĴŃĕŅĴ +ŏėĶŊŗŀĚĨńħĔŇŗĚ +ĶĩĔĶŃŏĝƟŅĪňŗĽŅĴŅĶĩĪņĚŅĬŒĬıŊŘĬĪňŗ

ĸŅħŏĝŇĚŏĕŅœħƟ 
ĽńĭĮŃĶħ   

 
ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟŒĬĔŅĶĔņěńħĺńĝıŊĝ 
 
ŏėĶŊŗŀĚěńĔĶĔĸĪňŗŒĝƟĚŅĬĶƞĺĴĔńĬ įĸœĴƟ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬĮƤěěŋĭńĬ ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶ 

+ȮŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ 
+ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ 

ĪŋŏĶňĵĬ +ŐĮĸĚĕĬŅħŏĸŖĔȮĶĩŏĕŖĬĨńħľĠƟŅȮ2Ȯ
ĸƟŀ 
+ȮŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚĨńħľĠƟŅȮ2Ȯ
ĸƟŀĬńŗĚĕńĭ-ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚ
ĨŇħĪƟŅĵŐĪĶĔŏĨŀĶƢ 

+ŏėĶŊŗŀĚĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭĪňŗĴňĬŘņľĬńĔŏĭŅ
ĸĚĔĺƞŅŏħŇĴ 
+ŏėĶŊŗŀĚĨńħľĠƟŅĨŇħĶĩŐĪĶĔŏĨŀĶƢŐĭĭĴň
ŐĕĬĵŊŗĬŏĕƟŅœĮĨńħȮŐĸŃĴňȮQclqmpȮŏıŊŗŀľĸĭ
ľĸňĔĪƞŀĬŘņŒĬĶŃĭĭŒľƟĬŘņ 
+ŏėĶŊŗŀĚĨńħľĠƟŅĪňŗĴňĬŘņľĬńĔŏĭŅȮŒĝƟĶňőĴĪ
ėĺĭėŋĴȮľĶŊŀȮŒĝƟȮENQ 

ĸņœĵ +ŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚĨńħľĠƟŅ
ŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ-ȮŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚ
ĨŇħĪƟŅĵŐĪĶĔŏĨŀĶƢ 

+ŏėĶŊŗŀĚĨńħľĠƟŅĨŇħĶĩŐĪĶĔŏĨŀĶƢŐĭĭĴň
ŐĕĬĵŊŗĬŏĕƟŅœĮĨńħȮŐĸŃĴňȮQclqmpȮŏıŊŗŀľĸĭ
ľĸňĔĪƞŀĬŘņŒĬĶŃĭĭŒľƟĬŘņ 
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ŏėĶŊŗŀĚěńĔĶĔĸĪňŗŒĝƟĚŅĬĶƞĺĴĔńĬ įĸœĴƟ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬĮƤěěŋĭńĬ ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶ 

+ȮŏėĶŊŗŀĚĨńħľĠƟŅĪňŗĴňĬŘņľĬńĔŏĭŅȮŒĝƟĶňőĴĪ
ėĺĭėŋĴȮľĶŊŀȮŒĝƟȮENQ 

ĴńĚėŋħ +ŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚĨńħľĠƟŅ
ŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ-ȮŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚ
ĨŇħĪƟŅĵŐĪĶĔŏĨŀĶƢ-ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟ
ŐľƟĚ 

+ȮŏėĶŊŗŀĚĨńħľĠƟŅĨŇħĶĩŐĪĶĔŏĨŀĶƢŐĭĭĴň
ŐĕĬĵŊŗĬŏĕƟŅœĮĨńħȮŐĸŃĴňȮQclqmpȮŏıŊŗŀľĸĭ
ľĸňĔĪƞŀĬŘņŒĬĶŃĭĭŒľƟĬŘņ 
+ĶĩĨńħľĠƟŅĪňŗĽŅĴŅĶĩŒĝƟĔńĭĽĺĬĪňŗıŊŘĬœĴƞ
ŏĶňĵĭ 
+ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟŐĸŃŏėĶŊŗŀĚĽńĭĵƞŀĵȮȮ 
+ŏėĶŊŗŀĚĨńħľĠƟŅĪňŗĴňĬŘņľĬńĔŏĭŅȮŒĝƟĶňőĴĪ
ėĺĭėŋĴȮľĶŊŀȮŒĝƟȮENQ 

ĴŃıĶƟŅĺŀƞŀĬ +ŐĮĸĚĕĬŅħŒľĠƞŏėĶŊŗŀĚĨńħľĠƟŅ
ŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ-ěŅĬıĶĺĬĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ-ŏėĶŊŗŀĚıƞĬĵŅȮȮ 

 

ĴŃĴƞĺĚ +ŐĮĸĚĕĬŅħŏĸŖĔȮŏėĶŊŗŀĚĨńħľĠƟŅȮ2Ȯ
ĸƟŀĬńŗĚĕńĭ 
+ȮŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚĨńħľĠƟŅ
ŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ-ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚ
ĨŇħĪƟŅĵŐĪĶĔŏĨŀĶƢ 

+ŏėĶŊŗŀĚĨńħľĠƟŅĪňŗĴňĬŘņľĬńĔŏĭŅȮŒĝƟĶňőĴĪ
ėĺĭėŋĴȮľĶŊŀȮŒĝƟȮENQ 

ĽƟĴőŀ  ŏėĶŊŗŀĚĨńħľĠƟŅĨŇħĶĩŐĪĶĔŏĨŀĶƢŐĭĭĴňŐĕĬ
ĵŊŗĬŏĕƟŅœĮĨńħȮŐĸŃĴňȮQclqmpȮŏıŊŗŀľĸĭľĸňĔ
ĪƞŀĬŘņŒĬĶŃĭĭŒľƟĬŘņ 

ľĴŅĔ   
ĕĬŋĬ ŐĮĸĚĕĬŅħŒľĠƞŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħ

ŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵŐĪĶĔŏĨŀĶƢ 
ŏėĶŊŗŀĚĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭĪňŗĴňĬŘņľĬńĔŏĭŅ
ĸĚĔĺƞŅŏħŇĴ 
+ŏėĶŊŗŀĚĨńħľĠƟŅĪňŗĴňĬŘņľĬńĔŏĭŅȮŒĝƟĶňőĴĪ
ėĺĭėŋĴȮľĶŊŀȮŒĝƟȮENQ 

ĴŃĕŅĴ +ŏėĶŊŗŀĚĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭ  
ĽńĭĮŃĶħ   

 
ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟŒĬĔŅĶĮƚŀĚĔńĬőĶėŐĸŃŐĴĸĚ 

 
ŏėĶŊŗŀĚěńĔĶĔĸĪňŗŒĝƟĚŅĬĶƞĺĴĔńĬ įĸœĴƟ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬĮƤěěŋĭńĬ ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶ 

+ȮŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭ
ĴŊŀőĵĔ 
+ȮŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭ
ŐĭĨŏĨŀĶňŗ-ŐĭĭĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ 

ĪŋŏĶňĵĬ +ŐĮĸĚĕĬŅħŏĸŖĔȮŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟ
ŐľƟĚ-ŏėĶŊŗŀĚĸƞŀŐĴĸĚŐĽĚȮblack 
light/őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬȮ
&ıŊŘĬĪňŗĸŅħĝńĬ' 

+ŏėĶŊŗŀĚıƞĬĽŅĶĪňŗĽŅĴŅĶĩĜňħıƞĬœħƟ
ėĶŀĭėĸŋĴȮŐĸŃĴňėĺŅĴŐĴƞĬĵņŒĬĔŅĶ
ĜňħıƞĬ 
+ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽȮĪňŗĴň
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ŏėĶŊŗŀĚěńĔĶĔĸĪňŗŒĝƟĚŅĬĶƞĺĴĔńĬ įĸœĴƟ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬĮƤěěŋĭńĬ ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶ 

+ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŒĝƟŐĶĚħńĬ
ĕŀĚŏľĸĺ&ĵĔŏĺƟĬȮľĴŅĔ' 

+ŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚıƞĬĽŅĶ
ŐĭĭŐŀĶƢĭĸŅĽ-ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭ
ŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ-ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟ
ŐľƟĚ-ŏėĶŊŗŀĚĸƞŀŐĴĸĚŐĽĚȮblack 
light/őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ 

ĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ 
+őħĶĬŏĔļĨĶĽņľĶńĭĩƞŅĵĳŅı 
+őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬĪňŗĽŅĴŅĶĩ
ĭŇĬĨŗņŐĸŃĜňħıƞĬĕŉŘĬħƟŅĬĭĬœħƟ 

ĸņœĵ +ŐĮĸĚĕĬŅħŏĸŖĔȮőħĶĬŏĔļĨĶ
ĽņľĶńĭĜňħıƞĬȮ&ıŊŘĬĪňŗĸŅħĝńĬ' 
+ŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚıƞĬĽŅĶ
ŐĭĭŐŀĶƢĭĸŅĽ-őħĶĬŏĔļĨĶ
ĽņľĶńĭĜňħıƞĬ 

 

ĴńĚėŋħ +ŐĮĸĚĕĬŅħŏĸŖĔȮőħĶĬŏĔļĨĶ
ĽņľĶńĭĜňħıƞĬȮ&ıŊŘĬĪňŗĸŅħĝńĬ' 
+ȮŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚıƞĬĽŅĶ
ŐĭĭŐŀĶƢĭĸŅĽ-őħĶĬŏĔļĨĶ
ĽņľĶńĭĜňħıƞĬ 

+ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽȮĪňŗĴň
ĬŘņľĬńĔŏĭŅȮĽŅĴŅĶĩŒĝƟĔńĭĽĺĬĪňŗıŊŘĬœĴƞ
ŏĶňĵĭœħƟ 
+ŏėĶŊŗŀĚıƞĬĽŅĶĬńŗĚĕńĭ&?gpȮ@j_qr'ȮĪňŗ
ĽŅĴŅĶĩıƞĬœħƟĽŌĚŏĔŇĬȮ3ȮŏĴĨĶ 

ĴŃıĶƟŅĺŀƞŀĬ +ŐĮĸĚĕĬŅħŒľĠƞ 
őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ 

+ŏėĶŊŗŀĚıƞĬĽŅĶĬńŗĚĕńĭȮ&?gpȮ@j_qr' 
+őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ 

ĴŃĴƞĺĚ +ŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚıƞĬĽŅĶ
ŐĭĭŐŀĶƢĭĸŅĽ-ȮŏėĶŊŗŀĚıƞĬĽŅĶ
ŐĭĭŒĝƟŐĶĚħńĬĕŀĚŏľĸĺıƞĺĚ
ŐĪĶĔŏĨŀĶƢ 

+ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽȮĪňŗĴň
ĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ 

ĽƟĴőŀ +ȮŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚıƞĬĽŅĶ
ŐĭĭŐŀĶƢĭĸŅĽ-ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭ
ŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ 

+ŏėĶŊŗŀĚıƞĬĽŅĶĬńŗĚĕńĭ&?gpȮ@j_qr' 
+őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ 

ľĴŅĔ   
ĕĬŋĬ   
ĴŃĕŅĴ  őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬĪňŗŐĶĚĸĴœĴƞ

ĪņŒľƟħŀĔĶƞĺĚ 
ĽńĭĮŃĶħ +ŐĮĸĚĕĬŅħŒľĠƞȮŏėĶŊŗŀĚıƞĬĽŅĶ

ŐĭĭŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ-ȮőħĶĬ
ŏĔļĨĶĽņľĶńĭĜňħıƞĬ 

 

 
ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟŒĬĔŅĶľƞŀįĸ 
 

įĸœĴƟ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬĮƤěěŋĭńĬ ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶ 

ĴŃĴƞĺĚ +ȮŏėĶŊŗŀĚľƞŀįĸȮ&ŐĭĭĚƞŅĵŒĝƟĪƞŀȮPVC ŒĝƟ
ŐĶĚĚŅĬėĬȮ' 

+ŏėĶŊŗŀĚěńĔĶĝƞĺĵŒĬĔŅĶľƞŀįĸ 
+ĩŋĚĔĶŃħŅļĪňŗŒĝƟľƞŀįĸ 

ĽƟĴőŀ +ȮĩŋĚľƞŀįĸŒĝƟŐĶĚĚŅĬėĬ +ŀŋĮĔĶĦƢŏėĶŊŗŀĚĴŊŀȮŏėĶŊŗŀĚěńĔĶȮĪňŗĝƞĺĵŒĬĔŅĶľƞŀįĸ 
ĕĬŋĬ +ȮĩŋĚľƞŀįĸŒĝƟŐĶĚĚŅĬėĬ +ĩŋĚľƞŀįĸŏıŊŗŀĮƚŀĚĔńĬŐĴĸĚȮėŋĦĳŅıħňȮĶŅėŅĩŌĔ 
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ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟŒĬĔŅĶŏĔŖĭŏĔňŗĵĺ 
 

įĸœĴƟ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬĮƤěěŋĭńĬ ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶ 

ĪŋŏĶňĵĬ ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞȮŀƞŀĬ +ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞȮŀƞŀĬȮįĸĭĬĨƟĬȮ&œĴƞĨƟŀĚĨńħĴŅĺńħ' 
+ĶĩĔĶŃŏĝƟŅȮĪňŗĴňĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ 

ĸņœĵ ĶĩĔĶŃŏĝƟŅ +ȮĶĩĔĶŃŏĝƟŅ 
ĴńĚėŋħ +ĶĩĔĶŃŏĝƟŅ 

+œĴƟěņĮŅȮœĴƟĽŀĵĪňŗĴňĨŅĕƞŅĵĭŋįƟŅ 
+ĶĩĔĶŃŏĝƟŅĪňŗĽŅĴŅĶĩŏėĸŊŗŀĬĵƟŅĵœħƟŏĶŖĺŐĸŃĵŊŗĬŏĕƟŅœĮ
ĪņĚŅĬŒĬıŋƞĴĨƟĬœħƟ 
+ŏėĶŊŗŀĚĴŊŀĝƞĺĵŏĔŖĭĴńĚėŋħȮĪňŗĽŅĴŅĶĩĽŀħŐĪĶĔœĮŒĬıŋƞĴ
ĨƟĬœħƟȮŐĸŃĨŇħŏėĶŊŀĚĴŊŀŒĬĔŅĶĺńħėĺŅĴŀƞŀĬȮŐĔƞěŅĔĽň
ĕŀĚįĸĔƞŀĬŏĔŖĭ 

ĴŃıĶƟŅĺŀƞŀĬ +ŏėĶŊŗŀĚĮƖĬĨƟĬĴŃıĶƟŅĺ 
+ŏėĶŊŗŀĚĸņŏĸňĵĚĪŃĸŅĵĴŃıĶƟŅĺŐĭĭ
ĸŅĔħŉĚħƟĺĵĶĩŐĪĶĔŏĨŀĶƢ 
+ŏĶŊŀĕĬĴŃıĶƟŅĺ 

ľŋƞĬĵĬĨƢŏĔŖĭĴŃıĶƟŅĺ 

ĴŃĴƞĺĚ +ŏėĶŊŗŀĚĨĶĺěėĺŅĴŀƞŀĬȮŐĔƞ 
+ĶĩĔĶŃŏĝƟŅ 
+ĨŃĔĶƟŀĴňŒĭĴňħĨńħĕńŘĺ 
+ĔĶĶœĔĶĝĬŇħľĬňĭĕńŘĺĮĶńĭĶŃħńĭĽŌĚ
ĨŗņœħƟ 

ĶĩĔĶŃŏĝƟŅŏĔŖĭįĸœĴƟ 

ĽƟĴőŀ ĶĩĔĶŃŏĝƟŅ ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞȮŀƞŀĬȮįĸĭĬĨƟĬȮ&œĴƞĨƟŀĚĨńħĴŅĺńħ' 
+ŏėĶŊŗŀĚĽŐĔĬœĕƞŐĴĸĚĺńĬĪŀĚĭĬįĸœĴƟ 

ľĴŅĔ ĴňħĨńħĪŃĸŅĵľĴŅĔ ŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺľĴŅĔ 
ĕĬŋĬ ĴňħĨńħ ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞȮŀƞŀĬȮįĸĭĬĨƟĬȮ&œĴƞĨƟŀĚĨńħĴŅĺńħ' 
ĴŃĕŅĴ  +ĶĩĔĶŃŏĝƟŅĪňŗĽŅĴŅĶĩĪņĚŅĬŒĬıŊŘĬĪňŗĸŅħŏĝŇĚŏĕŅœħƟ 

+ŏėĶŊŗŀĚŏĕĵƞŅĨƟĬŐĸŃĨŅĕƞŅĵĶŀĚŏĔŖĭ 
ĽńĭĮŃĶħ -ĴňħĨńħ 

+ŏėĶŊŗŀĚĸņŏĸňĵĚ 
+ŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺĽńĭĮŃĶħ 

 
ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟŒĬĔŅĶěńħĔŅĶľĸńĚŏĔŖĭŏĔňŗĵĺ 

 
įĸœĴƟ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬĮƤěěŋĭńĬ ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶ 

ĪŋŏĶňĵĬ +ŏėĶŊŗŀĚĕĬĵƟŅĵ 
+ĽŅĵıŅĬĸņŏĸňĵĚ 
+ŏėĶŊŗŀĚŏĮƙŅĸĴĪņėĺŅĴĽŃŀŅħ 
+ŏėĶŊŗŀĚėńħĕĬŅħ 
+ŏėĶŊŗŀĚĝńŗĚĬŘņľĬńĔ 

+ĶĩĭĶĶĪŋĔĕĬŅħŏĸŖĔĬŘņľĬńĔŏĭŅȮŏĕƟŅĩŉĚıŊŘĬĪňŗĮĸŌĔœħƟ 
+ĶŃĭĭĽŅĵıŅĬĸņŏĸňĵĚȮŒĬĔĶŃĭĺĬĔŅĶľĸńĚĔĺĶŏĔŖĭŏĔňŗĵĺȮ
ĨńŘĚŐĨƞĕńŘĬĨŀĬĔŅĶėńħŐĵĔȮĝŋĭįĸȮĮƚŅĵĵŅĪňŗĕńŘĺȮŐĸŃĪņŒľƟ
ŐľƟĚ 
+őħĶĬĕĬĽƞĚįĸįĸŇĨȮŒĬıŊŘĬĪňŗĸŅħĝńĬĽŌĚ 

ĸņœĵ +ŏėĶŊŗŀĚėńħĕĬŅħ 
+ŏėĶŊŗŀĚĮĸŇħĕńŘĺȮ&ĶŌħ' 
+ľƟŀĚŀĭŐľƟĚŐĭĭŏĨŅŏįŅĔņĴŃĩńĬ 

ŏėĶŊŗŀĚėńħĕĬŅħĽņľĶńĭĸņœĵįĸĽħœĺƟĔƟŅĬ 
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įĸœĴƟ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬĮƤěěŋĭńĬ ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶ 

+ľƟŀĚŀĭŐľƟĚŐĭĭĭńĚėńĭŀŅĔŅĻ
ľĴŋĬŏĺňĵĬŐĬĺĨńŘĚ 

ĴńĚėŋħ +ĽŅĵıŅĬĸņŏĸňĵĚ 
+ŏėĶŊŗŀĚŏĮƙŅĸĴĪņėĺŅĴĽŃŀŅħ 
+ŏėĶŊŗŀĚėńħĕĬŅħ 

+ĶŃĭĽŅĵıŅĬĸņŏĸňĵĚȮŏėĶŊŗŀĚėńħĕĬŅħȮŐĸŃĭĶĶěŋĔĸƞŀĚ 
+ŏėĶŊŗŀĚŏĮƙŅĸĴŐĸŃŏėĶŊŗŀĚĜňħĬŘņœĸƞŐĴĸĚȮĪņėĺŅĴĽŃŀŅħ
įĸ 

ĴŃıĶƟŅĺŀƞŀĬ +ŏėĶŊŗŀĚĸņŏĸňĵĚĪŃĸŅĵĴŃıĶƟŅĺ 
+ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔ 
+ŏėĶŊŗŀĚŏěňĵĶįŇĺĴŃıĶƟŅĺ 
+ŏėĶŊŗŀĚŏěŅŃŏĮƕħİŅĴŃıĶƟŅĺĽħ 
+ŏėĶŊŗŀĚŏĸŏĞŀĶƢŏěŅŃİŅĴŃıĶƟŅĺ 

ŏėĶŊŗŀĚĨńħŐĨƞĚĸŌĔĴŃıĶƟŅĺȮĨŅĴĶŌĮĪĶĚĪňŗĨƟŀĚĔŅĶȮŏĮƦĬ
ŏėĶŊŗŀĚĪňŗĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĴňėĺŅĴŐĴƞĬĵņĽŌĚ 

ĴŃĴƞĺĚ +ĶĩľƟŀĚŏĵŖĬŒĬĔŅĶĕĬĽƞĚ&ėĺĭėŋĴ
ŀŋĦľĳŌĴŇȮ/3ȮŀĚĻŅŏĞĸŏĞňĵĽ' 
+ĽŅĵıŅĬĸņŏĸňĵĚ 
+ŏėĶŊŗŀĚĸƟŅĚĪņėĺŅĴĽŃŀŅħ 
+ŏėĶŊŗŀĚėńħĕĬŅħ 
+ŏėĶŊŗŀĚĨĶĺěėĺŅĴľĺŅĬȮ&NIR) 
+ŏėĶŊŗŀĚŀĭœŀĬŘņ 
+ŏėĶŊŗŀĚŐĝƞĬŘņĶƟŀĬ 
+ŏėĶŊŗŀĚėńħŐĵĔĬŘņľĬńĔŐĸŃĽň
ŀńĨőĬĴńĨŇħƟĺĵœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ 

ŏėĶŊŗŀĚėńħėŋĦĳŅıŐĸŃėĺŅĴľĺŅĬȮ&ŏĝƞĬȮŏĪėőĬőĸĵňȮLGP' 
+ŏėĶŊŗŀĚĜŅĵĶńĚĽňŐĸŃŏėĶŊŗŀĚŀĭœŀĬŘņȮĪňŗĴňĶŅėŅĩŌĔĸĚ 
+ŏėĶŊŗŀĚėńħĕĬŅħ 

ĽƟĴőŀ +ȮŏėĶŊŗŀĚĕĬĵƟŅĵ 
+ŏėĶŊŗŀĚĪņėĺŅĴĽŃŀŅħ 
+ŏėĶŊŗŀĚėńħĕĬŅħ 
+ŏėĶŊŗŀĚŏėĸŊŀĭįŇĺ 

ĽŅĵıŅĬĸņŏĸňĵĚȮĪňŗĮĶŃĔŀĭħƟĺĵȮŏėĶŊŗŀĚėńħĕĬŅħȮŏėĶŊŗŀĚ
ėńħėŋĦĳŅıŐĸŃėĺŅĴľĺŅĬȮ&ŏĝƞĬŏĪėőĬőĸĵňȮLGPȮ'ȮŏėĶŊŗŀĚ
ĸƟŅĚĪņėĺŅĴĽŃŀŅħȮŏėĶŊŗŀĚŏėĸŊŀĭįŇĺȮŐĸŃŏėĶŊŗŀĚŏĮƙŅŐľƟĚ 

ľĴŅĔ +ŏėĶŊŗŀĚėńħĕĬŅħįĸľĴŅĔ 
+ŏėĶŊŗŀĚĔŃŏĪŅŃŏĮĸŊŀĔľĴŅĔŐľƟĚ 
+ŏĨŅŀĭŐľƟĚ 
+ŏėĶŊŗŀĚįƞŅįĸľĴŅĔ 

+ŏėĶŊŗŀĚėńħĕĬŅħįĸľĴŅĔ 
+ŏėĶŊŗŀĚįƞŅįĸľĴŅĔĽħ 
+ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔľĴŅĔ 
+ŏėĶŊŗŀĚľńŗĬŐĸŃŀĭŐľƟĚľĴŅĔ 

ĕĬŋĬ  +ŏėĶŊŗŀĚĨĶĺěėĺŅĴľĺŅĬ 
+ŏėĶŊŗŀĚĨĶĺěĽŀĭőĶėŏĝŊŘŀĶŅĽĬŇĴĳŅĵŒĬįĸ 

ĴŃĕŅĴ +ŏėĶŊŗŀĚŀĭœĸƞŏĝŊŘŀĶŅ 
+ŏĨŅŀĭĸĴĶƟŀĬ 
+ŏėĶŊŗŀĚĜŅĵĶńĚĽňŀŅľŅĶ 

+ŏėĶŊŗŀĚĨĶĺěėĺŅĴĽŋĔȮħŇĭȮĕŀĚĴŃĕŅĴ 
+ŏėĶŊŗŀĚĨĶĺěŏĝŊŘŀĶŅŒĬİƤĔĴŃĕŅĴ 
+ŏėĶŊŗŀĚŀĭęƞŅŏĝŊŘŀĶŅ 
+ŏėĶŊŗŀĚĨĶĺěĴŀħŐĸŃŐĴĸĚŒĬİƤĔĴŃĕŅĴȮ&œĴƞĨƟŀĚŐĔŃ
ŏĮĸŊŀĔ' 
+ŏėĶŊŗŀĚėńħĕĬŅħ 

ĽńĭĮŃĶħ +ŏėĶŊŗŀĚŏĮƙŅĸĴĪņėĺŅĴĽŃŀŅħ 
+ŏėĶŊŗŀĚėńħįĸħňįĸŏĽňĵ 
+ŏėĶŊŗŀĚėńħĕĬŅħħƟĺĵĬŘņľĬńĔ 
+ĽŅĵıŅĬĸņŏĸňĵĚĭĶĶěŋĔĸƞŀĚ 

+ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔŐĸŃėĺńŗĬĨŅĽńĭĮŃĶħ 
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ŏėĶŊŗŀĚěńĔĶŐĮĶĶŌĮŏĭŊŘŀĚĨƟĬ 
 

įĸœĴƟ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬĮƤěěŋĭńĬ ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶ 

ĸņœĵŀĭŐľƟĚ +ŏėĶŊŗŀĚėĺƟŅĬŏĴĸŖħ 
+ŏėĶŊŗŀĚŐĔŃŏĬŊŘŀ 
+ŏėĶŊŗŀĚŀĭ 
+ŏėĶŊŗŀĚĺńħėĺŅĴĝŊŘĬ 
+ŏėĶŊŗŀĚĭĶĶěŋ 

+ŏėĶŊŗŀĚėĺƟŅĬŏĴĸŖħ 
+ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔĸņœĵĪňŗœĴƞĪņŒľƟŏĬŊŘŀĝŘņ 

ĴŃĕŅĴŐĔŃŏĴĸŖħ +ŏėĶŊŗŀĚĔņěńħĴŀħĴŃĕŅĴħƟĺĵėĸŊŗĬ
ėĺŅĴĩňŗĺŇĪĵŋ 
+ŏėĶŊŗŀĚĔŃŏĪŅŃŏĮĸŊŀĔĴŃĕŅĴ 
+ŏėĶŊŗŀĚĔĶňħĴŃĕŅĴİƤĔȮŐĵĔŏĴĸŖħ 

+ŏėĶŊŗŀĚŀĭęƞŅĴŀħŐĴĸĚ 
+ŏėĶŊŗŀĚĔŃŏĪŅŃŏĮĸŊŀĔĴŃĕŅĴ 
+ŏėĶŊŗŀĚĔĶňħŏĬŊŘŀĴŃĕŅĴ 
+ŏėĶŊŗŀĚėńħŐĵĔĴŃĕŅĴĨŅĴėĺŅĴľĺŅĬ 

 
2.4.3 ĽĶŋĮŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗĨƟŀĚĔŅĶŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬĽĺĬŏĔƞŅŐĸŃĽĺĬŒľĴƞ 
 ěŅĔĔŅĶĽņĶĺěȮĽńĴĳŅļĦƢŏĔļĨĶĔĶȮıĭĺƞŅȮŏĔļĨĶĔĶĪňŗĴňėĺŅĴĨƟŀĚĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶĔĸĝĬŇħĨƞŅĚŕȮĽƞĺĬ
ŒľĠƞŏĮƦĬŏĔļĨĶĔĶŏěƟŅĕŀĚĽĺĬŒľĴƞȮŐĸŃıĭĺƞŅŏĔļĨĶĔĶĪňŗŏĮƦĬŏěƟŅĕŀĚĽĺĬŏĔƞŅĽƞĺĬŒľĠƞěŃěņľĬƞŅĵįĸįĸŇĨŒĬ
ĸńĔļĦŃŏľĴŅĽĺĬŐĸŃěƟŅĚŏľĴŅħŌŐĸĶńĔļŅȮľĶŊŀħŌŐĸĶńĔļŅĬƟŀĵȮėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟŒĬĽĺĬȮěŉĚĴň
ěņĬĺĬĬƟŀĵĨŅĴœĮħƟĺĵȮőħĵĴňėĺŅĴĨƟŀĚĔŅĶľĸńĔŕŏıňĵĚȮőħĶĬĜňħıƞĬĽŅĶĮƚŀĚĔńĬĔņěńħĻńĨĶŌıŊĝȮŏėĶŊŗŀĚĽŌĭĬŘņ
ıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮŐĸŃŏėĶŊŗŀĚěńĔĶĕĬĵƟŅĵįĸįĸŇĨŀŀĔěŅĔĽĺĬȮŀĵƞŅĚœĶĔŖĨŅĴěŅĔĔŅĶĻŉĔļŅĕƟŀĴŌĸĪŋĨŇĵĳŌĴŇ
ıĭĺƞŅįĸįĸŇĨĨƞŀœĶĕŀĚĽĺĬŏĔƞŅĨŗņĔĺƞŅĽĺĬŒľĴƞĮĶŃĴŅĦĶƟŀĵĸŃȮ30-40 ĔŅĶıńĥĬŅĽĺĬŏĔƞŅŒľƟĽŅĴŅĶĩŏıŇŗĴ
įĸįĸŇĨœħƟȮěņŏĮƦĬĨƟŀĚŒĝƟŏėĶŊŗŀĚěńĔĶŒĬĔŅĶĮĶńĭĽĺĬŏĔƞŅŒľƟŏĮƦĬĽĺĬŒľĴƞȮŀńĬěŃŏĮƦĬĔŅĶŏıŇŗĴįĸįĸŇĨĕŀĚĽĺĬŏĔƞŅ
ŒľƟŏıŇŗĴĽŌĚĕŉŘĬȮŏėĶŊŗŀĚěńĔĶĪňŗĴňėĺŅĴĽņėńĠŒĬĔŅĶĮĶńĭĽĺĬŏĔƞŅŒľƟŏĮƦĬĽĺĬŒľĴƞȮėŊŀȮŏėĶŊŗŀĚĜňħıƞĬĽŅĶŏėĴňȮĞŉŗĚœħƟŐĔƞȮ
őħĶĬȮĩńħĴŅėŊŀȮŏėĶŊŗŀĚĨńħŐĨƞĚĔŇŗĚȮŏıŊŗŀĨńħŐĨƞĚĪĶĚıŋƞĴĪňŗĨƟĬĽŌĚȮĪĶĚıŋƞĴľĬŅŐĬƞĬȮŒľƟőĮĶƞĚĭŅĚȮœħƟŐĔƞȮĔĶĶœĔĶĨńħ
ŐĨƞĚĔŇŗĚĬŇĺŏĴĨŇĔĽƢȮŐĸŃŏėĶŊŗŀĚĨńħŐĨƞĚĔŇŗĚĨŇħĶĩŐĪĶĔŏĨŀĶƢŒĬĔĶĦňĪňŗŐĪĶĔŏĨŀĶƢĽŅĴŅĶĩŏĕƟŅĪņĚŅĬŒĬĽĺĬœħƟȮ
ĶŀĚĸĚĴŅėŊŀĶŃĭĭŒľƟĬŘņŐĸŃĶŃĭĭĶŃĭŅĵĬŘņȮœħƟŐĔƞȮŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢȮȮĶĺĴĩŉĚŀŋĮĔĶĦƢŏĔŖĭŏĔňŗĵĺ
ľĶŊŀŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺĨŅĴėĺŅĴŏľĴŅŃĽĴĔńĭĽĳŅıĽĺĬ 
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ĭĪĪňŗȮ3 
ėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŏıŊŗŀĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŏıŊŗŀĔŅĶĽƞĚŀŀĔ 

 
ŏĴŊŗŀœħƟĶŅĵĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŐĨƞĸŃĝĬŇħŒĬĮƤěěŋĭńĬŐĸŃŏėĶŊŗŀĚěńĔĶĔĸ

ĔŅĶŏĔļĨĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶŒĝƟȮŐĸŃĨƟŀĚĔŅĶŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅŒĬĭĪĪňŗȮ3 ŐĸƟĺȮěŃœħƟĬņĶŅĵĔŅĶŏėĶŊŗŀĚěńĔĶĔĸ
ĔŅĶŏĔļĨĶĪňŗœħƟĴŅĺŇŏėĶŅŃľƢėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮőħĵ 

- ħņŏĬŇĬĔŅĶȮĻŉĔļŅȮĶĺĭĶĺĴȮĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨ
įĸœĴƟŏĮƚŅľĴŅĵ 

- ĻŉĔļŅȮĽņĶĺěĕƟŀĴŌĸŏĝŇĚĸŉĔȮěŅĔĔŅĶĽńĴĳŅļĦƢľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵŐĸŃıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮŒĬĮĶŃŏĪĻœĨƟľĺńĬȮĞŉŗĚŏĮƦĬĮĶŃŏĪĻįŌƟĽƞĚŀŀĔįĸœĴƟĪňŗĴňĳŌĴŇŀŅĔŅĻľĶŊŀĽŇĬėƟŅ
ŒĔĸƟŏėňĵĚĔńĭœĪĵȮŐĨƞĴňĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŏľĬŊŀĔĺƞŅœĪĵ 

- ĮĶŃĝŋĴĶŃħĴĽĴŀĚĬńĔĺŇěńĵȮŏıŊŗŀĬņĕƟŀĴŌĸĪňŗœħƟĴŅŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬĴŋĴĴŀĚĕŀĚĬńĔĺŇěńĵ 

- ĮĶŃĝŋĴĶŃħĴĽĴŀĚįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮŏıŊŗŀĬņĕƟŀĴŌĸĪňŗœħƟĴŅŒĝƟŒĬĔŅĶĺŇėĶŅŃľƢ
ėĺŅĴŏĮƦĬœĮœħƟȮ&feasible) ŒĬĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬĴŋĴĴŀĚĕŀĚįŌƟĮĶŃĔŀĭĔŅĶ 
 
ĽŅĴŅĶĩĽĶŋĮįĸĔŅĶħņŏĬŇĬĔŅĶœħƟħńĚĬňŘ 

 

1,/,ȮħņŏĬŇĬĔŅĶȮĻŉĔļŅȮĶĺĭĶĺĴȮĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶ
įĸŇĨįĸœĴƟŏĮƚŅľĴŅĵȮŏıŊŗŀĮĶŃĔŀĭĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅ 
 œħƟħņŏĬŇĬĔŅĶĻŉĔļŅ ĶĺĭĶĺĴȮĕƟŀĴŌĸĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨ
įĸœĴƟŏĮƚŅľĴŅĵŐĨƞĸŃĝĬŇħȮŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶŒĝƟȮŐĸŃĨƟŀĚĔŅĶŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮıĭĺƞŅĴň
ĚŅĬĺŇěńĵŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻȮĔĺƞŅȮ116 ŏĶŊŗŀĚȮĪňŗŏĔňŗĵĺĕƟŀĚȮŏĮƦĬĚŅĬĺŇěńĵĪňŗĴňŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňĪňŗĴňėĺŅĴ
ŏĮƦĬœĮœħƟŒĬĔŅĶĬņĴŅĮĶŃĵŋĔĨƢŐĸŃĨƞŀĵŀħŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵ
ŐĨƞĸŃĝĬŇħĨƞŀœĮȮȮőħĵěņŐĬĔŏĮƦĬȮĚŅĬĺŇěńĵŏĶŊŗŀĚĔŅĶŏĨĶňĵĴıŊŘĬĪňŗŐĸŃŏĨĶňĵĴħŇĬȮ4ȮŏĶŊŗŀĚȮĚŅĬĺŇěńĵŏėĶŊŗŀĚěńĔĶĽņľĶńĭĔŅĶ
ĮĸŌĔȮ1ȮŏĶŊŗŀĚȮŏėĶŊŗŀĚěńĔĶĽņľĶńĭĔŅĶĮƚŀĚĔńĬőĶėŐĸŃŐĴĸĚȮ15ȮŏĶŊŗŀĚȮŏėĶŊŗŀĚěńĔĶĽņľĶńĭĔŅĶŏĔŖĭŏĔňŗĵĺȮ16ȮŏĶŊŗŀĚȮŐĸŃĔŅĶ
ěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮ83ȮŏĶŊŗŀĚȮĨŅĴĳŅėįĬĺĔ,ȮėȮ1 
 

 1,0,ȮĻŉĔļŅŐĸŃĽņĶĺěĕƟŀĴŌĸŏĝŇĚĸŉĔȮőħĵĔŅĶŏĕƟŅıĭŏıŊŗŀĽńĴĳŅļĦƢľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚȮŏĔňŗĵĺĔńĭ
ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮŒĬĮĶŃŏĪĻœĨƟľĺńĬȮĞŉŗĚŏĮƦĬĮĶŃŏĪĻįŌƟĽƞĚŀŀĔįĸœĴƟĪňŗĴňĳŌĴŇŀŅĔŅĻľĶŊŀ
ĽŇĬėƟŅŒĔĸƟŏėňĵĚĔńĭœĪĵȮŐĨƞĴňĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŏľĬŊŀĔĺƞŅœĪĵȮȮŏıŊŗŀĮĶŃĔŀĭĔŅĶĺŇŏėĶŅŃľƢ
ėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŐĨƞĸŃ
ĝĬŇħ 
 ȮěŅĔĔŅĶĽņĶĺěŐĸŃŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸŏĝŇĚĸŉĔȮőħĵĔŅĶŏĕƟŅıĭŏıŊŗŀĽńĴĳŅļĦƢľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮŐĸŃĻŉĔļŅħŌĚŅĬŒĬħƟŅĬĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňĔŅĶŏĔļĨĶȮĪňŗĮĶŃŏĪĻœĨƟľĺńĬȮȮ
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ĞŉŗĚŏĮƦĬĮĶŃŏĪĻįŌƟĽƞĚŀŀĔįĸœĴƟĪňŗĴňĳŌĴŇŀŅĔŅĻľĶŊŀĽŇĬėƟŅŒĔĸƟŏėňĵĚĔńĭœĪĵȮŐĨƞĴňĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŏľĬŊŀĔĺƞŅ
œĪĵȮĶŃľĺƞŅĚĺńĬĪňŗȮ/1+Ȯ/6ȮĽŇĚľŅėĴȮȮ0344 Ȯ 
 ėĦŃįŌƟĺŇěńĵœħƟŏĸŊŀĔĮĶŃŏĪĻĬňŘŏıŊŗŀĻŉĔļŅħŌĚŅĬȮőħĵĴňŏľĨŋįĸĺƞŅŒĬĳŅėŒĨƟĕŀĚœĨƟľĺńĬĴňĽĳŅıĳŌĴŇŀŅĔŅĻŐĭĭŏĕĨ
ĶƟŀĬŏĝƞĬŏħňĵĺĔńĭĮĶŃŏĪĻœĪĵȮĽĳŅııŊŘĬĪňŗĽƞĺĬŒľĠƞĕŀĚĳŅėŒĨƟŏĮƦĬĪňŗĶŅĭȮĴňĔŅĶĪņĔŅĶŏĔļĨĶħƟĺĵıŊĝįĸėĸƟŅĵĮĶŃŏĪĻ
œĪĵȮŐĸŃĳŅėĔĸŅĚĕŀĚĮĶŃŏĪĻĴňŏĪŊŀĔŏĕŅĽŌĚȮĴňĔŅĶĮĸŌĔıŊĝėĸƟŅĵĔńĭĭĶŇŏĺĦĳŅėŏľĬŊŀĕŀĚĮĶŃŏĪĻœĪĵȮĬŀĔěŅĔĬńŘĬ
ĽĳŅıŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴĕŀĚœĨƟľĺńĬĵńĚŒĔĸƟŏėňĵĚĔńĭĮĶŃŏĪĻœĪĵȮŀŅĪŇȮŏĔļĨĶĔĶŏĕƟŅĽŌƞĺńĵįŌƟĽŌĚŀŅĵŋȮıŊŘĬĪňŗ
ŏĔļĨĶĔĶĶĴĴňĕĬŅħŏĸŖĔĸĚȮĨƟĬĪŋĬĔŅĶįĸŇĨĕŀĚŏĔļĨĶĔĶĽŌĚĕŉŘĬȮĮĶŃĽĭĮƤĠľŅŒĬĔŅĶĽƞĚŀŀĔĽŇĬėƟŅŏĔļĨĶľĸńĔŕȮįŌƟĭĶŇőĳė
ĴňėĺŅĴĨƟŀĚĔŅĶĽŇĬėƟŅŏĔļĨĶŀŇĬĪĶňĵƢŏıŇŗĴĕŉŘĬȮĮĶŃĽĭĮƤĠľŅĽĳŅıĳŌĴŇŀŅĔŅĻŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺȮŐĸŃŀĵŌƞŒĬĶŃľĺƞŅĚ
ĔŅĶĮĶńĭĳŅėŏĔļĨĶĔĶĶĴŒľƟŏĮƦĬŏĔļĨĶŀńěĜĶŇĵŃĞŉŗĚěņŏĮƦĬĨƟŀĚŏıŇŗĴėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŒľƟĔńĭŏĔļĨĶĔĶ 

ŒĬĳŅıĶĺĴĕŀĚįĸĔŅĶĻŉĔļŅħŌĚŅĬȮıĭĺƞŅĮĶŃŏĪĻœĨƟľĺńĬĴňőėĶĚĽĶƟŅĚĔŅĶěńħĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸ
ĔŅĶŏĔļĨĶŒĬĶŌĮŐĭĭȮHelix Model ėŊŀĴňėĺŅĴĶƞĺĴĴŊŀĔńĬȮ1ȮİƙŅĵȮœħƟŐĔƞĳŅėĶńģȮĴľŅĺŇĪĵŅĸńĵ/ľĬƞĺĵĚŅĬĺŇěńĵȮŐĸŃ
ĭĶŇļńĪŏŀĔĝĬȮőħĵěńħĪņŏĮƦĬőėĶĚĔŅĶĺŇěńĵŐĸŃıńĥĬŅŒĬĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňȮȮŏıŊŗŀŐĔƟœĕĮƤĠľŅħƟŅĬ
ĔŅĶŏĔļĨĶȮĞŉŗĚĮƤĠľŅħńĚĔĸƞŅĺŀŅěœħƟĶńĭĴŅěŅĔŏĔļĨĶĔĶŒĬĲŅĶƢĴȮľĶŊŀěŅĔĳŅėĶńģȮŀŅĪŇȮĔŅĶŏĨĶňĵĴĶńĭĽĩŅĬĔŅĶĦƢĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚĽĳŅıĳŌĴŇŀŅĔŅĻőĸĔȮĔŅĶŏĨĶňĵĴĶńĭĳńĵıŇĭńĨŇőħĵľĬƞĺĵĚŅĬĳŅėĶńģȮĪńŘĚĬňŘőėĶĚĔŅĶħńĚĔĸƞŅĺĴńĔěŃœħƟĶńĭ
ŏĚŇĬĪŋĬĽĬńĭĽĬŋĬěŅĔĳŅėĶńģȮĴňĴľŅĺŇĪĵŅĸńĵ/ľĬƞĺĵĚŅĬĺŇěńĵȮŏĮƦĬįŌƟĶńĭįŇħĝŀĭȮŐĸŃĴňĭĶŇļńĪŏŀĔĝĬŏĕƟŅĶƞĺĴȮįĸĚŅĬĪňŗ
œħƟŏĮƦĬĕŀĚĶńģĭŅĸȮŐĨƞĭĶŇļńĪŏŀĔĝĬŀŅěĬņįĸĚŅĬœĮįĸŇĨŏıŊŗŀĔŅĶıŅĦŇĝĵƢőħĵĴňĕƟŀĨĔĸĚĔŅĶŐĭƞĚĮƤĬįĸĮĶŃőĵĝĬƢ 

ĮĶŃŏħŖĬĽņėńĠĪňŗıĭėŊŀȮőėĶĚĔŅĶĨƞŅĚŕĴňŏĮƚŅľĴŅĵŒĬĔŅĶĬņŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňœĮĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀ
ŐĔƟœĕĮƤĠľŅħƟŅĬĔŅĶŏĔļĨĶȮőħĵŏĮƦĬėĺŅĴĨƟŀĚĔŅĶŒĝƟěŅĔŏĔļĨĶĔĶȮŐĸŃĴňĳŅėŏŀĔĝĬĞŉŗĚœħƟĶńĭĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĪňŗ
œħƟĶńĭěŅĔĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮŏıŊŗŀŒľƟĳŅėŏŀĔĝĬĽŅĴŅĶĩĸĚĪŋĬıĶƟŀĴĪńŘĚěńħľŅĭŋėĸŅĔĶĪňŗŏĝňŗĵĺĝŅĠŏıŊŗŀĔŅĶįĸŇĨ
ŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢĪňŗĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħœħƟŀĵƞŅĚŐĪƟěĶŇĚȮħńĚĬńŘĬĶŌĮŐĭĭ Helix Model ĽņľĶńĭĔŅĶ
ěńħĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢĔŅĶŏĔļĨĶĕŀĚœĨƟľĺńĬěŉĚĴňőŀĔŅĽĮĶŃĽĭėĺŅĴĽņŏĶŖěĴŅĔ 

ŀňĔŏĮƚŅľĴŅĵĪňŗĴňėĺŅĴĽņėńĠȮėŊŀĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňĔŅĶŏĔļĨĶŏıŊŗŀĶŀĚĶńĭĮƤĠľŅĔŅĶ
ŏĕƟŅĽŌƞĽńĚėĴįŌƟĽŌĚŀŅĵŋĕŀĚŏĔļĨĶĔĶȮĞŉŗĚœĴƞŏıňĵĚŏĜıŅŃŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňŏıŊŗŀĶŀĚĶńĭŏĔļĨĶĔĶĪňŗĽŌĚŀŅĵŋ
ŏĪƞŅĬńŘĬȮŐĨƞĵńĚĶĺĴĩŉĚŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňĔŅĶŏĔļĨĶĪňŗĽŅĴŅĶĩĽĶƟŅĚŐĶĚěŌĚŒěĨƞŀŏĵŅĺĝĬŒľƟĽĬŒěħƟŅĬ
ŏĔļĨĶĔĶĶĴȮŐĸŃŏĨĶňĵĴėĺŅĴıĶƟŀĴĪňŗěŃŏĮƦĬ Young Smart Farmers ŒĬŀĬŅėĨȮĞŉŗĚĪńŘĚŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅŐĸŃ
ĽľĔĶĦƢĔŅĶŏĔļĨĶĭŅĚŐľƞĚĴňĔŇěĔĶĶĴĬņŏėĶŊŗŀĚěńĔĶ/ŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňĔŅĶŏĔļĨĶĴŅŒľƟŏĵŅĺĝĬŒĝƟŏĺĸŅĝƞĺĚĺńĬľĵŋħ
ĴŅŏĶňĵĬĶŌƟŐĸŃĪħĸŀĚȮŏıŊŗŀĽƞĚŏĽĶŇĴŒľƟŏĵŅĺĝĬľńĬĴŅĽĬŒěħƟŅĬĔŅĶŏĔļĨĶȮőėĶĚĔŅĶŏĝƞĬĬňŘěŃĝƞĺĵŐĔƟœĕĮƤĠľŅĔŅĶĕŅħ
ŐėĸĬŏĔļĨĶĔĶĶŋƞĬŒľĴƞœħƟŀĵƞŅĚĴŅĔ 

ŒĬŀňĔŏĮƚŅľĴŅĵľĬŉŗĚȮėŊŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĶńģĭŅĸœĨƟľĺńĬŒĬĔŅĶěńħľŅŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢĶŀĚĶńĭĔŅĶĪņŏĔļĨĶ
ŀŇĬĪĶňĵƢŏıŊŗŀĽŋĕŀĬŅĴńĵĕŀĚĮĶŃĝŅĝĬȮĽņľĶńĭŏĮƚŅľĴŅĵħƟŅĬĬňŘėĺŅĴĨƟŀĚĔŅĶĕŀĚŏĔļĨĶĔĶŀŅěœĴƞĝńħŏěĬȮŐĨƞĶńģĭŅĸœħƟ
ħņŏĬŇĬĬőĵĭŅĵŀĵƞŅĚĝńħŏěĬȮőħĵıĭĺƞŅœĨƟľĺńĬŒľƟėĺŅĴĽņėńĠĔńĭŐĬĺĪŅĚŏĔļĨĶŀŇĬĪĶňĵƢĴŅĔȮĴňľĬƞĺĵĚŅĬȮCouncil of 
Agriculture (COA) œħƟĮĶŃĔŅĻŒĝƟȮıĶĭ,ĽƞĚŏĽĶŇĴŏĔļĨĶŀŇĬĪĶňĵƢȮ&Organic Agriculture Promotion Act) ŏĴŊŗŀĮƖȮ2./6 
ŏıŊŗŀĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬŒľƟŏĔļĨĶĔĶĪņŏĔļĨĶŀŇĬĪĶňĵƢȮŐĸŃĴňőėĶĚĔŅĶěŌĚŒěĨƞŅĚŕȮŏĝƞĬȮĶńģĭŅĸŒľƟŏĚŇĬĽĬńĭĽĬŋĬĔŅĶĕŀ
ŒĭȮCertificate ĔŅĶŏĮƦĬŏĔļĨĶŀŇĬĪĶňĵƢĩŉĚȮ90%ȮĕŀĚėƞŅŒĝƟěƞŅĵȮŐĸŃŒľƟŏĚŇĬŀŋħľĬŋĬŒĬĔŅĶěńħĪņŏĶŊŀĬȮGreen house 
ŐĸŃŏĶŊŀĬĔŅĚĴŋƟĚȮ&Net house) ĶĺĴĪńŘĚŏĚŇĬĽĬńĭĽĬŋĬŒĬĔŅĶěńħĞŊŘŀŏėĶŊŗŀĚěńĔĶĔĸ-ŀŋĮĔĶĦƢŒĬĔŅĶįĸŇĨŀňĔěņĬĺĬľĬŉŗĚȮŏĮƦĬ
ĨƟĬȮĔŅĶœĮĻŉĔļŅħŌĚŅĬėĶńŘĚĬňŘěŉĚœħƟŏľŖĬŏĔļĨĶĔĶŒĝƟŏĶŊŀĬĔŅĚĴŋƟĚėĸŋĴıŊŘĬĪňŗįĸŇĨįĸœĴƟěņĬĺĬĴŅĔȮĞŉŗĚŏĔļĨĶĔĶěņŏĮƦĬĨƟŀĚĴň
ĔŅĶĨĔŐĨƞĚĪĶĚıŋƞĴĕŀĚĨƟĬįĸœĴƟŒľƟĽŀħėĸƟŀĚĔńĭĶŌĮŐĭĭĕŀĚŏĶŊŀĬĔŅĚĴŋƟĚħƟĺĵ ŀĵƞŅĚœĶĔŖĨŅĴőėĶĚĔŅĶĬňŘĵńĚŏıŇŗĚŀĵŌƞŒĬĶŃĵŃ
ŏĶŇŗĴĨƟĬŏĪƞŅĬńŘĬ ŐĨƞėŅħĔŅĶĦƢœħƟĺƞŅěŃĽƞĚįĸĨƞŀėĺŅĴĨƟŀĚĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢĶĺĴĪńŘĚŏĪėőĬőĸĵňŒĬħƟŅĬŏĔļĨĶŀŇĬĪĶňĵƢ
ŏıŇŗĴĕŉŘĬŀĵƞŅĚĴŅĔŒĬŀĬŅėĨ 
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ŒĬħƟŅĬľĬƞĺĵĚŅĬĳŅėŏŀĔĝĬĞŉŗĚŏĮƦĬĽƞĺĬĽņėńĠŒĬőėĶĚĽĶƟŅĚĶŌĮŐĭĭȮHelix ModelȮœħƟœĮħŌĚŅĬĪňŗĭĶŇļńĪȮKulin 
Technology Co.Ltd.ȮĪňŗ ŏĕĨȮDaliao ŏĴŊŀĚȮKaohsiungȮĭĶŇļńĪĬňŘĽŅĴŅĶĩįĸŇĨŏėĶŊŗŀĚěńĔĶĔŅĶŏĔļĨĶœħƟľĸŅĵĮĶŃŏĳĪ
ĨŅĴėĺŅĴĨƟŀĚĔŅĶĽņľĶńĭĔŅĶŐĔƟœĕĮƤĠľŅħƟŅĬĔŅĶŏĔļĨĶĪňŗŏĔļĨĶĔĶľĶŊŀľĬƞĺĵĚŅĬĳŅėĶńģĶƟŀĚĕŀȮ 

ĽņľĶńĭŏĔļĨĶĔĶĶŅĵĵƞŀĵȮıĭĺƞŅĵńĚĴňĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňĔŅĶŏĔļĨĶœĴƞŐıĶƞľĸŅĵĴŅĔĬńĔȮ
ĬŀĔěŅĔŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňħƟŅĬŏĔļĨĶŀŇĬĪĶňĵƢĪňŗĴňĔŅĶŒĝƟŀĵƞŅĚĔĺƟŅĚĕĺŅĚŏĬŊŗŀĚěŅĔŏĔļĨĶĔĶœħƟĶńĭŏĚŇĬŀŋħľĬŋĬěŅĔ
ĶńģĭŅĸȮȮŏľĨŋįĸĽņėńĠėŊŀĔŅĶĪňŗĶńģĭŅĸŀĬŋĠŅĨŒľƟĴňĔŅĶěƟŅĚŐĶĚĚŅĬĨƞŅĚĝŅĨŇŒĬĔŅĶŏĔļĨĶœħƟȮĞŉŗĚŐĶĚĚŅĬĨƞŅĚĝŅĨŇĪňŗŏĕƟŅ
œĮĪņĚŅĬŏĔļĨĶĽƞĺĬŒľĠƞŏĮƦĬŐĶĚĚŅĬŏĺňĵħĬŅĴȮĬŀĔĬńŘĬŏĮƦĬŀŇĬőħĬňŏĞňĵĭƟŅĚȮŐĨƞĴňŐĶĚĚŅĬœĪĵĬƟŀĵȮĔŅĶĪňŗŏĔļĨĶĔĶ
ĽŅĴŅĶĩěƟŅĚŐĶĚĚŅĬĨƞŅĚĝŅĨŇœħƟĪņŒľƟĕŅħŐĶĚěŌĚŒěŒĬĔŅĶĸĚĪŋĬħƟŅĬŏėĶŊŗŀĚěńĔĶŐĸŃŀŋĮĔĶĦƢĔŅĶŏĔļĨĶȮ 

őħĵĽĶŋĮįĸěŅĔĔŅĶĻŉĔļŅħŌĚŅĬĪňŗœĨƟľĺńĬėĶńŘĚĬňŘĴňŐĬĺĪŅĚĪňŗěŃĬņĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭĔŅĶıńĥĬŅħƟŅĬĔŅĶŒĝƟ
ŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňĔŅĶŏĔļĨĶŒĬĮĶŃŏĪĻœĪĵőħĵŏĜıŅŃįĸœĴƟœħƟŏĮƦĬŀĵƞŅĚĴŅĔ ĪńŘĚŒĬĔŅĶěńħĔŅĶĺŇěńĵŐĸŃ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬĶŌĮŐĭĭȮHelix Model ėŊŀĴňėĺŅĴĶƞĺĴĴŊŀĔńĬȮ1ȮİƙŅĵȮœħƟŐĔƞĳŅėĶńģȮĴľŅĺŇĪĵŅĸńĵ/
ľĬƞĺĵĚŅĬĺŇěńĵȮŐĸŃĭĶŇļńĪŏŀĔĝĬȮŐĸŃĔŅĶĽĶƟŅĚŐĶĚěŌĚŒěĨƞŀŏĵŅĺĝĬŒľƟĽĬŒěħƟŅĬŏĔļĨĶĔĶĶĴȮŐĸŃŏĨĶňĵĴėĺŅĴıĶƟŀĴĪňŗ
ěŃŏĮƦĬ Young Smart Farmers ŒĬŀĬŅėĨȮĪňŗĴňėĺŅĴĽņėńĠĨƞŀĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗĶŀĚĶńĭĔŅĶįĸŇĨ
ŏıŊŗŀĽƞĚŀŀĔįĸœĴƟĪňŗĴňĻńĔĵĳŅıĕŀĚœĪĵȮĶŅĵĸŃŏŀňĵħĕŀĚįĸĔŅĶĻŉĔļŅħŌĚŅĬĪňŗĮĶŃŏĪĻœĨƟľĺńĬȮĬņŏĽĬŀŒĬĳŅėįĬĺĔȮėȮ2 

ĔĸƞŅĺőħĵĽĶŋĮȮĔŅĶėńħŏĸŊŀĔŏėĶŊŗŀĚěńĔĶŏĮƚŅľĴŅĵȮœħƟĴŅěŅĔȮĔŅĶĻŉĔļŅĚŅĬĺŇěńĵȮħƟŅĬŏėĶŊŗŀĚěńĔĶĔĸŏĔļĨĶĪńŘĚŒĬ
ŐĸŃĨƞŅĚĮĶŃŏĪĻȮľĸńĚěŅĔĬńŘĬœħƟœĮĽńĴĳŅļĦƢŏĝŇĚĸŉĔŒĬıŊŘĬĪňŗĔńĭŏĔļĨĶĔĶĶŅĵŒľĠƞȮĶĺĴĪńŘĚĔĸŋƞĴĺŇĽŅľĔŇěŏĔļĨĶĔĶȮĸƟĚȮ
įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨŐĸŃįŌƟĽƞĚŀŀĔȮŏıŊŗŀŒľƟĪĶŅĭĩŉĚėĺŅĴĨƟŀĚĔŅĶĕŀĚŏĔļĨĶĔĶŐĸŃįŌƟĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĽņľĶńĭįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔȮĶĺĴĪńŘĚœħƟĽņĶĺěıŊŘĬĪňŗĔŅĶįĸŇĨįĸœĴƟŒĬľĸŅĵ
ěńĚľĺńħȮľĸńĚěŅĔĬńŘĬœħƟĬņĕƟŀĴŌĸĪńŘĚľĴħĴŅĮĶŃĝŋĴ ĶŃħĴĽĴŀĚĶƞĺĴĔńĭįŌƟŏĝňŗĵĺĝŅĠŏĜıŅŃĪŅĚȮŏĔļĨĶĔĶȮįŌƟĮĶŃĔŀĭĔŅĶ
ĶńĭĞŊŘŀȮŐĸŃįŌƟĮĶŃĔŀĭĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮěņĬĺĬȮ40 ėĬ  ŏıŊŗŀŒľƟĪĶŅĭĩŉĚĮƤĠľŅŐĸŃŀŋĮĽĶĶėȮpain point 
ĕŀĚĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŐĨƞĸŃĝĬŇħȮŐĸŃŐĬĺĪŅĚĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŏıŊŗŀıńĥĬŅĔŅĶįĸŇĨįĸœĴƟȮľĸńĚěŅĔ
ĬńŘĬėĦŃįŌƟĺŇěńĵĵńĚœħƟŏħŇĬĪŅĚœĮĻŉĔļŅħŌĚŅĬĪňŗĮĶŃŏĪĻœĨƟľĺńĬ ŏıŊŗŀėƟĬľŅŐĬĺĪŅĚĪňŗěŃĬņĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭĔŅĶıńĥĬŅħƟŅĬ
ĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňĔŅĶŏĔļĨĶĽņľĶńĭįĸœĴƟŒĬĮĶŃŏĪĻœĪĵȮőħĵœħƟıĭĺƞŅĪňŗĮĶŃŏĪĻœĨƟľĺńĬĴňĶŌĮŐĭĭ
ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶħƟĺĵėĺŅĴĶƞĺĴĴŊŀȮ3 İƙŅĵȮœħƟŐĔƞĳŅėĶńģȮĴľŅĺŇĪĵŅĸńĵ-ľĬƞĺĵĚŅĬĺŇěńĵȮŐĸŃ
ĭĶŇļńĪŏŀĔĝĬȮĞŉŗĚĬŀĔěŅĔĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸŐĸƟĺĵńĚĴňĔŅĶĽĶƟŅĚŏĔļĨĶĔĶĶŋƞĬŒľĴƞȮħƟĺĵĔŅĶĽĶƟŅĚŐĶĚěŌĚŒěŒľƟŏĵŅĺĝĬ
ĽĬŒěħƟŅĬŏĔļĨĶĔĶĶĴȮőħĵŒľƟĴňĔŅĶĪħĸŀĚŒĝƟŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňħŇěŇĨŀĸŒĬĔŅĶŏĔļĨĶȮĞŉŗĚ
ŐĬĺĪŅĚŏľĸƞŅĬňŘĽŅĴŅĶĩĬņĴŅĮĶŃĵŋĔĨƢȮœħƟĔńĭĮĶŃŏĪĻœĪĵ 

1,1ȮėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵȮěŅĔ
ĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŒĬĴŋĴĴŀĚĕŀĚĬńĔĺŇěńĵȮ 
ȮȮȮȮȮȮȮľĸńĚěŅĔĪňŗœħƟĶŅĵĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŐĨƞĸŃĝĬŇħŒĬĮƤěěŋĭńĬŐĸŃ
ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶŒĝƟȮŐĸŃĨƟŀĚĔŅĶŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅŒĬĭĪĪňŗȮ1ȮŐĸƟĺȮėĦŃįŌƟĺŇěńĵœħƟěńħ
ĮĶŃĝŋĴĶŃħĴĽĴŀĚěŅĔ ĬńĔĺŇěńĵȮĬńĔĺŇĝŅĔŅĶȮěŅĔľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀŏıŊŗŀĵŊĬĵńĬĝĬŇħŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶŐĸŃ
ĮĶŃŏĴŇĬĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĕŀĚĬńĔĺŇěńĵȮŏıŊŗŀĬņĴŅŒĝƟĮĶŃĔŀĭĔŅĶĺŇŏėĶŅŃľƢėĺŅĴ
ŏĮƦĬœĮœħƟŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ őħĵĴňįŌƟŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮOnline įƞŅĬĶŃĭĭȮȮZOOMȮěņĬĺĬȮ
72 ĪƞŅĬ ŏĴŊŗŀĺńĬĪňŗȮ22 ĴĔĶŅėĴȮ2567  ĶŅĵĸŃŏŀňĵħŒĬĳŅėįĬĺĔȮėȮ3 

ĽŅĴŅĶĩĽĶŋĮįĸĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮĪňŗĬńĔĺŇěńĵȮŐĸŃĬńĔĺŇĝŅĔŅĶȮįŌƟŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮœħƟ
ŐĽħĚėĺŅĴėŇħŏľŖĬŐĸŃĪņĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮőħĵĔŅĶŒľƟėŃŐĬĬȮŒĬȮ3 ĮĶŃŏħŖĬĽņėńĠȮœħƟŐĔƞ 
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1. ĽĩŅĬŃĕŀĚĶŃĭĭ-ŏėĶŊŗŀĚěńĔĶ-ŀŋĮĔĶĦƢĔŅĶŏĔļĨĶĨŅĴĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶıńĥĬŅ 
2. ĻńĔĵĳŅıĕŀĚĬńĔĺŇěńĵœĪĵŒĬĮƤěěŋĭńĬȮĪňŗěŃĽŅĴŅĶĩıńĥĬŅĶŃĭĭŏėĶŊŗŀĚěńĔĶĔĸħńĚĔĸƞŅĺȮŐĸŃ 
3. ĶŃĵŃŏĺĸŅĔŅĶĺŇěńĵıńĥĬŅŒľƟĴňĮĶŃĽŇĪīŇĳŅıȮ 

ĬńĔĺŇěńĵŐĸŃĬńĔĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĺƞŅȮŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵĽƞĺĬŒľĠƞĴňĔŅĶ
ĺŇěńĵŐĸŃıńĥĬŅŐĸƟĺȮŐĨƞĵńĚŀĵŌƞŒĬĕńŘĬĨƟĬŐĭĭȮőħĵŏĜıŅŃŏėĶŊŗŀĚěńĔĶĽņľĶńĭįĸœĴƟĪňŗĴňĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĽŌĚȮŏĝƞĬĪŋŏĶňĵĬŐĸŃ
ĸņœĵȮŐĨƞľŅĔŏĮƦĬįĸœĴƟĪňŗĴňĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĨŗņĸĚȮŏĝƞĬȮĴŃĕŅĴŐĸŃĕĬŋĬȮĬńĔĺŇěńĵŐĸŃĬńĔĺŇĝŅĔŅĶĭŅĚĽƞĺĬěŃŒľƟ
ėĺŅĴŏľŖĬĺƞŅĮƤěěŋĭńĬĵńĚœĴƞĴňŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨȮŐĨƞŀĵŌƞŒĬĶŃľĺƞŅĚĔŅĶĺŇěńĵŐĸŃıńĥĬŅ 

ĽņľĶńĭĻńĔĵĳŅıĕŀĚĬńĔĺŇěńĵœĪĵȮĽƞĺĬŒľĠƞŒľƟėĺŅĴŏľŖĬĺƞŅȮĬńĔĺŇěńĵœĪĵĴňĻńĔĵĳŅıĪňŗĽŅĴŅĶĩĺŇěńĵŐĸŃıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĔĸħńĚĔĸƞŅĺœħƟŒĬĶŃħńĭėƞŀĬĕƟŅĚĽŌĚȮ 

ĽņľĶńĭĶŃĵŃŏĺĸŅȮĪňŗĨƟŀĚŒĝƟŒĬĔŅĶĺŇěńĵȮĽŌĚĽŋħėŊŀȮ3.9 ĮƖȮŐĸŃĨŗņĽŋħėŊŀȮ2.2 ĮƖȮőħĵŏĜĸňŗĵěŃŒĝƟŏĺĸŅŒĬĔŅĶĺŇěńĵȮ
2.7 ĮƖ  ĶŅĵĸŃŏŀňĵħĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮĪňŗĬńĔĺŇěńĵȮŐĸŃĬńĔĺŇĝŅĔŅĶȮįŌƟŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮœħƟŐĽħĚ
ėĺŅĴėŇħŏľŖĬŐĸŃĪņĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮĬņŏĽĬŀŀĵŌƞŒĬĳŅėįĬĺĔȮėȮ4 

ĬŀĔěŅĔĬńŘĬȮŒĬĪňŗĮĶŃĝŋĴĬńĔĺŇĝŅĔŅĶĵńĚœħƟŒľƟėĺŅĴŏľŖĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸ
ĔŅĶŏĔļĨĶĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚŏĔļĨĶĔĶȮĽĶŋĮœħƟħńĚĬňŘ 

- ėĺĶĬņŏĽĬŀėĺŅĴĨƟŀĚĔŅĶĕŀĚŏĔļĨĶĔĶŒľƟĝńħŏěĬȮŏĝƞĬȮĴňȮPain Point ŀŃœĶĭƟŅĚ? ŏĮƦĬĮƤĠľŅĕŀĚ
ŏĔļĨĶĔĶĕĬŅħŒľĠƞľĶŊŀŏĸŖĔ? ıŊŘĬĪňŗĮĶŃŏĳĪŀŃœĶ? ĶŃħńĭėĺŅĴŏĶƞĚħƞĺĬĕŀĚĮƤĠľŅŏĮƦĬŀĵƞŅĚœĶ? 
- ĔƞŀĬĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶȮėĺĶĶŌƟĮƤĠľŅĔƞŀĬĺƞŅĽĳŅııŊŘĬĪňŗŏĮƦĬŀĵƞŅĚœĶ? ľĬƟŅĔĺƟŅĚŏĪƞŅœľĶƞ? 
- ėĺĶŐĭƞĚĮĶŃŏĳĪŏĔļĨĶĔĶŒľƟŏĮƦĬĶŅĵĵƞŀĵŐĸŃĶŅĵŒľĠƞŏıĶŅŃŒĝƟŏėĶŊŗŀĚěńĔĶĨƞŅĚĔńĬ 
- ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶȮėĺĶĽŀħĶńĭĔńĭĮƤĠľŅőĸĔĶƟŀĬ 
- ėĺĶıŇěŅĶĦŅĮĶŃĽŇĪīŇĳŅıĕŀĚįŌƟŒĝƟ-įŌƟėĺĭėŋĴŏėĶŊŗŀĚěńĔĶħƟĺĵ 
- ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĕĬŅħŏĸŖĔŀŅěœĴƞĴňĨĸŅħȮŏĬŊŗŀĚěŅĔĔŅĶŒľƟĭĶŇĔŅĶěŃĴňĸńĔļĦŃŏĮƦĬȮService 

Provider ėŊŀĴňįŌƟĶńĭěƟŅĚĬņŏėĶŊŗŀĚěńĔĶĕĬŅħŒľĠƞœĮĶńĭěƟŅĚŏĔļĨĶĔĶ 
- ŀŋĮĔĶĦƢėĺĶŏĮƦĬŏėĶŊŗŀĚĨƞŀıƞĺĚĔńĭŏėĶŊŗŀĚěńĔĶĪňŗĴňŀĵŌƞŐĸƟĺȮĮĔĨŇŏĔļĨĶĔĶĴňŐĪĶĔŏĨŀĶƢŀĵŌƞŐĸƟĺȮħńĚĬńŘĬ

ŀŋĮĔĶĦƢėĺĶŏĮƦĬŏėĶŊŗŀĚĨƞŀıƞĺĚĕŀĚŐĪĶĔŏĨŀĶƢ      
- ŀŋĮĔĶĦƢȮBlower ŏıŊŗŀŐĔƟĮƤĠľŅĔŅĶįĽĴŏĔĽĶĕŀĚĪŋŏĶňĵĬ ŐĸŃıńĥĬŅȮBlower ĪņėĺŅĴĽŃŀŅħįĸœĴƟ

ħƟĺĵ 
- ėĺĶıńĥĬŅĶĩĔĶŃŏĝƟŅȮŏıŊŗŀŒĝƟŒĬĔŅĶőĵĚĔŇŗĚ 
- ĔŅĶĭƞĴįĸœĴƟȮėĺĶĴňľƟŀĚĭƞĴĪňŗŒĝƟȮEthelene  ŐĨƞĨƟŀĚŏĨĶňĵĴĨńĺľŅĔĽŅĶĮĶŃŏĳĪĬňŘĩŌĔȮBan ĔŖěŃĨƟŀĚ

ĮĶńĭŏĮĸňŗĵĬœħƟ 
- őħĶĬȮĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪȮDrone ĴňėĺŅĴĽņėńĠĴŅĔĽņľĶńĭĔŅĶŏĔļĨĶȮŐĨƞĴňĮƤĠľŅħńĚĬňŘȮ8 

o ĨƟŀĚĕŉŘĬĪŃŏĭňĵĬȮDrone ŏıŊŗŀŒľƟĴňėĬĪňŗĶńĭįŇħĝŀĭĔŅĶŒĝƟȮDrone 
o ĔŅĶĬņŏĕƟŅȮDrone ĪńŘĚĝŋħœĴƞĨƟŀĚŏĽňĵĳŅļňȮŐĨƞįŌƟįĸŇĨȮDrone ĨƞŅĚĝŅĨŇěŃĶŌƟĳŌĴŇĮĶŃŏĪĻĕŀĚœĪĵ

ĞŉŗĚĽƞĚįĸĨƞŀėĺŅĴĴńŗĬėĚȮľŅĔĬņĝŇŘĬĽƞĺĬȮDrone ŏĕƟŅĴŅĮĶŃĔŀĭŏŀĚěŃĮĸŀħĳńĵĴŅĔĔĺƞŅȮŐĨƞįŌƟĬņŏĕƟŅ
ĨƟŀĚŏĽňĵĳŅļňĝŇŘĬĽƞĺĬĪňŗĬņŏĕƟŅĴŅĮĶŃĔŀĭĪŋĔĮĶŃŏĳĪ 
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o ĴňĔġľĴŅĵľƟŅĴŒĝƟȮDrone ŒĬŏĺĸŅĔĸŅĚėŊĬȮŐĨƞŐĴĸĚĻńĨĶŋıŊĝľĸŅĵĝĬŇħĪņĸŅĵıŊĝįĸŒĬŏĺĸŅ
ĔĸŅĚėŊĬ 
- ĔŅĶĸħĬŘņľĬńĔŏėĶŊŗŀĚěńĔĶ 

o ĔŅĶĸħĬŘņľĬńĔȮAir Blast  ŀŅěıńĥĬŅŒľƟĭńĚėńĭħƟĺĵĺŇĪĵŋȮĪņŒľƟĸħĬŘņľĬńĔėĬœħƟȮ60-80 ĔĔ, 
o ĔŅĶĸħĬŘņľĬńĔŏėĶŊŗŀĚĨńħľĠƟŅȮŀŅěŒĝƟĶŃĭĭŏħňĵĺĔńĭľŋƞĬĵĬĨƢħŌħİŋƙĬĪňŗŒĝƟŒĬĭƟŅĬȮŏĮƦĬŏėĶŊŗŀĚĨńħ

ľĠƟŅĪňŗŏėĸŊŗŀĬĪňŗŐĸŃľĸĭľĸňĔĽŇŗĚĔňħĕĺŅĚœħƟŏŀĚȮœĴƞĨƟŀĚŒĝƟėĬĭńĚėńĭ 
o ĔŅĶĸħĬŘņľĬńĔŏėĶŊŗŀĚŒľƟĮŋƜĵȮŀŅěŀŀĔŐĭĭĶŃĭĭĔŅĶŒľƟĮŋƜĵőħĵœĴƞĨƟŀĚŒĝƟĶĩȮŏĝƞĬȮĔŅĶŒľƟĮŋƜĵĪŅĚ

ĬŘņőħĵĔŅĶŏħŇĬĽŅĵȮěŉĚœĴƞĴňĮƤĠľŅĬŘņľĬńĔŏėĶŊŗŀĚěńĔĶĪňŗěŃœĮĔħĪńĭĶŃĭĭĶŅĔ 
- ĔŅĶŒľƟĬŘņ-ĮŋƜĵ 

o Drone ľĺƞŅĬĮŋƜĵȮėĺĶŏĮĸňŗĵĬŏĮƦĬȮDrone ıƞĬĮŋƜĵĴŅĔĔĺƞŅȮŏıŊŗŀŒľƟĮŋƜĵœħƟŏĜıŅŃěŋħ 
o ĔŅĶŒľƟĬŘņıŊĝȮėĺĶĴňĶŃĭĭĨĶĺěĺńħėĺŅĴĨƟŀĚĔŅĶĬŘņĕŀĚıŊĝŏĮƦĬěŋħȮ&Precision ag) ŏıŊŗŀĸħ

ĮƤĠľŅĔŅĶŒľƟĬŘņĪńŘĚŐĮĸĚ 
o ŏėĶŊŗŀĚěńĔĶŒľƟĬŘņėĺĶĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĪņĚŅĬŒľƟĽŀħėĸƟŀĚĔńĭĶŃĭĭĔŅĶėŅĵĬŘņĕŀĚıŊĝ 
o ĮƤƩĴĬŘņĪňŗĬņŏĕƟŅěŅĔĨƞŅĚĮĶŃŏĪĻȮœĴƞŏľĴŅŃĽĴĔńĭĶŃĭĭĔŅĶėŅĵĬŘņĕŀĚıŊĝŒĬĳŌĴŇŀŅĔŅĻĕŀĚ

œĪĵ 
o ĽĳŅıħŇĬĴňėĺŅĴĶƟŀĬĴŅĔĕŉŘĬȮĪņŒľƟĶŃĭĭĶŅĔŏĽňĵľŅĵȮĔŅĶŒľƟĬŘņěŉĚĨƟŀĚĽŀħėĸƟŀĚĔńĭŀŋĦľĳŌĴŇ

ħŇĬ 
- ĔŅĶĨĶĺěĺńħėĺŅĴŀƞŀĬ+ŐĔƞĕŀĚįĸœĴƟ 

o ŏėĶŊŗŀĚĨĶĺěĺńħėĺŅĴŀƞŀĬ+ŐĔƞĕŀĚįĸœĴƟȮėĺĶıńĥĬŅĶŃĭĭȮAI ĪňŗŏĶňĵĬĶŌƟĸńĔļĦŃĕŀĚįĸœĴƟŀƞŀĬ+
ŐĔƞŐĨƞĸŃĝĬŇħ 

o ėĺĶĴňľĬƞĺĵĚŅĬĪňŗŒľƟĭĶŇĔŅĶĮĶŃŏĴŇĬėĺŅĴŀƞŀĬ+ŐĔƞĕŀĚįĸœĴƟȮŏıŊŗŀĸħĨƟĬĪŋĬŏĔļĨĶĔĶ  
-  ĔŅĶĮƚŀĚĔńĬŐĸŃĔņěńħĻńĨĶŌıŊĝ 

o ĔŅĶĔņěńħŐĴĸĚĪňŗŀĵŌƞĳŅĵŒĬįĸȮŏĝƞĬȮħƟĺĚŏěŅŃŏĴĸŖħĴŃĴƞĺĚȮŀŅěŒĝƟŏėĶŊŗŀĚȮX-ray ĨĶĺěħŌ 
o ėĺĶŒĝƟĶŃĭĭȮPrecision Ag ŏıŊŗŀĔņěńħŐĴĸĚȮőħĵœĴƞěņŏĮƦĬĨƟŀĚĔņěńħĪńŘĚŐĮĸĚ 
o Trend ĔŅĶŏĔļĨĶĽĴńĵŒľĴƞıĵŅĵŅĴĸħĔŅĶŒĝƟĽŅĶŏėĴňȮěŉĚėĺĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĪňŗĪħŐĪĬĔŅĶ

ŒĝƟĽŅĶŏėĴň 

1,2ȮėĺŅĴŏĮƦĬœĮœħƟȮ&dc_qg`jc'ȮŒĬĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬĴŋĴĴŀĚĕŀĚįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨ 

ŏıŊŗŀŒľƟœħƟĕƟŀĴŌĸĽņľĶńĭĺŇŏėĶŅŃľƢėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĨŅĴĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶŒľƟ
ıńĥĬŅŒĬĴŋĴĴŀĚĕŀĚįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮěŉĚœħƟħņŏĬŇĬĔŅĶěńħĮĶŃĝŋĴĶŃħĴĽĴŀĚȮŏıŊŗŀĕŀėĺŅĴ
ėŇħŏľŖĬěŅĔįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸŏĔļĨĶȮŏĴŊŗŀĺńĬĪňŗȮ1.ȮĴĔĶŅėĴȮ0345ȮĦȮőĶĚŐĶĴĶŅĴŅĔŅĶƢŏħƟĬȮőħĵįŌƟŏĕƟŅĶƞĺĴ
ŒľƟėĺŅĴėŇħŏľŖĬěņĬĺĬȮ1.ȮȮĪƞŅĬȮĶŅĵĸŃŏŀňĵħŒĬĳŅėįĬĺĔȮėȮ5 

ĔŅĶĮĶŃĝŋĴĶŃħĴĽĴŀĚįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸŏĔļĨĶŒĬėĶńŘĚĬňŘȮŏĮƦĬĔŅĶĕŀėĺŅĴėŇħŏľŖĬĪňŗĴňĨƞŀĔŅĶĺŇěńĵ
ŐĸŃıńĥĬŅȮŐĸŃĵŊĬĵńĬėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĨŅĴĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶŒľƟıńĥĬŅȮıĶƟŀĴĪńŘĚ
ĕŀŒľƟŐĽħĚėĺŅĴėŇħŏľŖĬŏıŇŗĴŏĨŇĴȮȮěŅĔĔŅĶĮĶŃĝŋĴĶŃħĴĽĴŀĚŒĬėĶńŘĚĬňŘįŌƟĮĶŃĔŀĭĔŅĶœħƟŒľƟėĺŅĴėŇħŏľŖĬȮĨŅĴĶŅĵĸŃŏŀňĵħ
ŒĬĳŅėįĬĺĔȮėȮ5-1   
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įŌƟĮĶŃĔŀĭĔŅĶĽƞĺĬŒľĠƞĪňŗŏĕƟŅĶƞĺĴĮĶŃĝŋĴėĶńŘĚĬňŘȮĴŅěŅĔĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮĽĳŅŀŋĨĽŅľĔĶĶĴŐľƞĚ
ĮĶŃŏĪĻœĪĵȮĬŀĔěŅĔĬňŘĵńĚĴňįŌƟįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪńŘĚĶŅĵŒľĠƞŐĸŃĶŅĵŏĸŖĔĕŀĚĮĶŃŏĪĻȮŏĕƟŅĶƞĺĴĔŅĶĮĶŃĝŋĴŒĬ
ėĶńŘĚĬňŘħƟĺĵȮěŅĔĔŅĶĮĶŃĝŋĴĽŅĴŅĶĩĽĶŋĮėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮœħƟħńĚĬňŘ 

įŌƟĮĶŃĔŀĭĔŅĶįĸŇĨĽƞĺĬŒľĠƞĴňėĺŅĴĽĬŒěĶƞĺĴĸĚĪŋĬŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮőħĵŏĜıŅŃŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ
ĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟĪňŗĴňĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĽŌĚȮĽƞĺĬŒĬĔĸŋƞĴįĸœĴƟĪňŗĴňĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĨŗņĬńŘĬȮœĴƞĴňįŌƟĮĶŃĔŀĭĔŅĶĶŅĵŒħ
ĽĬŒěĪňŗěŃĪņĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĨŅĴĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶŒľƟĴňĔŅĶıńĥĬŅȮŀĵƞŅĚœĶĔŖĨŅĴįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸ
ĔŅĶŏĔļĨĶœħƟŒľƟėĺŅĴŏľŖĬĺƞŅȮĕƟŀĴŌĸėĺŅĴĨƟŀĚĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŐĪƟěĶŇĚĕŀĚŏĔļĨĶĔĶȮĴňėĺŅĴěņŏĮƦĬŀĵƞŅĚ
ĵŇŗĚĨƞŀĔŅĶĔŅĶĨńħĽŇĬŒěĸĚĪŋĬĺŇěńĵȮıńĥĬŅȮŐĸŃįĸŇĨȮŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮȮěŉĚŏĽĬŀŒľƟĴňĔŅĶĻŉĔļŅħƟŅĬȮDemand ĕŀĚ
ĨĸŅħŏıŇŗĴŏĨŇĴ 

  ĬŀĔěŅĔĬňŘįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮĵńĚŒľƟėĺŅĴĽĬŒěĪňŗěŃĪņĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶ
ĔŅĶŏĔļĨĶŏıŇŗĴŏĨŇĴěŅĔĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶŒľƟĴňĔŅĶıńĥĬŅȮȮħńĚĬňŘ  

- ŏėĶŊŗŀĚĔŃŏĪŅŃŏĮĸŊŀĔŐĴėėŅŏħŏĴňĵ 
- ŏėĶŊŗŀĚľňĭŀƟŀĵ 
- ĶŃĭĭĶħĬŘņŀńĨőĬĴńĨŇįƞŅĬĴŊŀĩŊŀ 
- ŏėĶŊŗŀĚĵƞŀĵŏĮĸŊŀĔĪŋŏĶňĵĬȮĴŃıĶƟŅĺȮłĸł 
- ŏėĶŊŗŀĚěńĔĶĔĸĨƞŅĚȮŕȮĪňŗĽŅĴŅĶĩȮIntegrate ĶŃĭĭȮIOT/Sensor  
- ĶĩŏŀĬĔĮĶŃĽĚėƢŏėĶŊŗŀĚĵĬĨƢȮEV/Motor 

įŌƟĮĶŃĔŀĭĔŅĶįĸŇĨĽĬŒěĪňŗěŃŏĕƟŅĶƞĺĴĔŅĶĺŇěńĵŏėĶŊŗŀĚěńĔĶĔĸȮħńĚĬňŘ 

- ŏėĶŊŗŀĚėńħŐĵĔħŀĔħŅĺŏĶŊŀĚ 
- -ĶŃĭĭőĞĸƞŅŏĞĸĸƢ 
- ĬņĶĩŏŀĬĔĮĶŃĽĚėƢŏĶŊŗŀĚĵĬĨƢȮEV/Motor ĴŅıƞĺĚŀŋĮĔĶĦƢȮŏĝƞĬȮĨńħŐĨƞĚħŇŗĚ, ıƞĬĵŅ 
- Robot ĪňŗĝƞĺĵŒĬĔŅĶŏĔŖĭŏĔňŗĵĺ-ĔŇěĔĶĶĴŀŊŗĬȮŕ 

įŌƟĮĶŃĔŀĭĔŅĶįĸŇĨĽĬŒěĶƞĺĴĸĚĪŋĬŒĬĔŅĶĺŇěńĵŏėĶŊŗŀĚěńĔĶħńĚĬňŘ 

- Smart Farming 
- Robot ĪňŗĝƞĺĵŒĬĔŅĶŏĔŖĭŏĔňŗĵĺ-ĔŇěĔĶĶĴŀŊŗĬȮŕ 
- ħƟŅĬĔŅĶĨŇħĨńŘĚȮsensor + GPS ĔńĭŏėĶŊŗŀĚěńĔĶȮŏıŊŗŀȮRemote ĴŅŀĵŌƞĭĬĶŃĭĭĔŅĶěńħĔŅĶȮĶĺĭĶĺĴȮ

Data ĮĶŃĴĺĸįĸ 
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ĭĪĪňŗȮ4 
ĽĶŋĮŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗĶŀĚĶńĭĔŅĶįĸŇĨįĸœĴƟĪňŗĴňĻńĔĵĳŅıŏıŊŗŀĽƞĚŀŀĔ 

 
ěŅĔĕƟŀĴŌĸŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŏĔļĨĶĔĶŒĝƟŒĬĔŅĶįĸŇĨŒĬĮƤěěŋĭńĬȮĶĺĴĩŉĚĕƟŀĴŌĸŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗ

ŏĔļĨĶĨƟŀĚĔŅĶŒĝƟȮŐĸŃĨƟŀĚĔŅĶŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅ ĪňŗėĦŃĺŇěńĵœħƟĬņĴŅĺŇŏėĶŅŃľƢėĺŅĴŏĮƦĬœĮœħƟȮŒĬĔŅĶıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŏıŊŗŀĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŏıŊŗŀĔŅĶĽƞĚŀŀĔȮħƟĺĵĔŅĶĻŉĔļŅĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶĽņĶĺě
ĕƟŀĴŌĸŏĝŇĚĸŉĔľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬĮĶŃŏĪĻœĨƟľĺńĬȮĔŅĶĮĶŃĝŋĴĶŃħĴ
ĽĴŀĚĬńĔĺŇěńĵŏıŊŗŀŒľƟœħƟĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬĴŋĴĴŀĚĕŀĚĬńĔĺŇěńĵȮŐĸŃĮĶŃĝŋĴĶŃħĴ
ĽĴŀĚįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮŏıŊŗŀľŅėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶįĸŇĨŐĸŃĶƞĺĴĸĚĪŋĬĺŇěńĵŐĸŃıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬĴŋĴĴŀĚĕŀĚįŌƟĮĶŃĔŀĭĔŅĶȮőħĵœħƟĬņĶŅĵĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗœħƟěŅĔĔŅĶĻŉĔļŅŒĬ
ĕƟŅĚĨƟĬȮĴŅěņŐĬĔŀŀĔŏĮƦĬȮ3 ĔĸŋƞĴȮœħƟŐĔƞ 

 
1. ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĴňŒĝƟĚŅĬŐĸŃěņľĬƞŅĵĪńŗĺœĮȮŀŅěĨƟŀĚĺŇěńĵħƟŅĬĔŅĶĮĶńĭŒĝƟŒľƟĽŀħėĸƟŀĚĔńĭıŊŘĬĪňŗŐĸŃ
ĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 

2. ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĬņŏĕƟŅľĶŊŀĽńŗĚįĸŇĨŏĮƦĬĽƞĺĬŒľĠƞȮėĺĶĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅŏıŇŗĴ 
3. ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĪňŗěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅ 

 
ĞŉŗĚĔŅĶěńħĸņħńĭėĺŅĴĽņėńĠĕŀĚŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬŐĨƞĸŃĔĸŋƞĴĬńŘĬȮŏĶŇŗĴěŅĔĔŅĶŏĶňĵĚĸņħńĭėĺŅĴĽņėńĠ

ĕŀĚŏėĶŊŗŀĚěńĔĶĔĸĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶŒĝƟŐĸŃĨƟŀĚĔŅĶŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮħƟĺĵĴŌĸėƞŅĔŅĶĽƞĚŀŀĔįĸœĴƟŐĸŃĬŘņľĬńĔ
ĕŀĚěņĬĺĬĝĬŇħįĸœĴƟĪňŗĽŅĴŅĶĩŒĝƟĚŅĬĶƞĺĴĔńĬȮŐĸƟĺěŉĚĬņŏŀŅĻńĔĵĳŅıĕŀĚĬńĔĺŇěńĵŐĸŃĻńĔĵĳŅıĕŀĚįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨ
ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬĭĪĪňŗȮ2ȮȮĴŅŏĮĶňĵĭŏĪňĵĭȮőħĵŒĝƟĺŇīňĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏĮĶňĵĭŏĪňĵĭȮ&Benchmarking) ĻńĔĵĳŅı
ĕŀĚĬńĔĺŇěńĵŐĸŃĻńĔĵĳŅıĕŀĚįŌƟĮĶŃĔŀĭĔŅĶŒĬĔŅĶĺŇěńĵŐĸŃįĸŇĨŏıŊŗŀĶŀĚĶńĭėĺŅĴĨƟŀĚĔŅĶŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĕŀĚŏĔļĨĶĔĶȮőħĵŒĝƟĺŇīňȮData Envelopment Analysis (DEA  ) 
 

2,/ȮŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗĴňėĺŅĴĽņėńĠŏĶňĵĚĨŅĴĴŌĸėƞŅĔŅĶĽƞĚŀŀĔįĸœĴƟŐĸŃĬŘņľĬńĔĕŀĚěņĬĺĬ
ĝĬŇħįĸœĴƟĪňŗĽŅĴŅĶĩŒĝƟĚŅĬĶƞĺĴĔńĬ 

 
ěŅĔĕƟŀĴŌĸėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĕŀĚŏĔļĨĶĔĶĪňŗœħƟĻŉĔļŅœĺƟŒĬĭĪĪňŗȮ3 ŐĸŃȮĭĪĪňŗȮ4ȮĽŅĴŅĶĩĬņ

ŏėĶŊŗŀĚěńĔĶŏĮƚŅľĴŅĵŒĬŐĨƞĸŃĔĸŋƞĴĴŅŏĶňĵĚĸņħńĭėĺŅĴĽņėńĠȮĨŅĴĴŌĸėƞŅĔŅĶĽƞĚŀŀĔįĸœĴƟŐĸŃĬŘņľĬńĔĕŀĚěņĬĺĬĝĬŇħ
įĸœĴƟĪňŗĽŅĴŅĶĩŒĝƟĚŅĬĶƞĺĴĔńĬȮĨŅĴĶŅĵĸŃŏŀňĵħŒĬĳŅėįĬĺĔȮĚȮ/ȮħńĚĬňŘȮ 

 
1. ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĴňŒĝƟĚŅĬŐĸŃěņľĬƞŅĵĪńŗĺœĮȮŀŅěĨƟŀĚĺŇěńĵħƟŅĬĔŅĶĮĶńĭŒĝƟŒľƟĽŀħėĸƟŀĚĔńĭıŊŘĬĪňŗŐĸŃ
ĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
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2. ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĬņŏĕƟŅľĶŊŀĽńŗĚįĸŇĨŏĮƦĬĽƞĺĬŒľĠƞȮėĺĶĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅŏıŇŗĴ 

 
2.1 ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬıŊŘĬĪňŗĮĸŌĔ 

 
ŀńĬħńĭĪňŗ  ŏėĶŊŗŀĚěńĔĶĬņŏĕƟŅľĶŊŀ

ĽńŗĚįĸŇĨŏĮƦĬĽƞĺĬŒľĠƞ 
ėĺĶĨƟŀĚĺŇěńĵŐĸŃ
ıńĥĬŅŏıŇŗĴ 

ĝĬŇħįĸœĴƟ ėŋĦĸńĔļĦŃŏĜıŅŃĕŀĚŏėĶŊŗŀĚěńĔĶĪňŗŐĨƞĸŃįĸœĴƟĨƟŀĚĔŅĶ 

1 ŏėĶŊŗŀĚıƞĬĽŅĶŏėĴň 

ĪŋŏĶňĵĬ ŏėĶŊŗŀĚıƞĬĽŅĶŏėĴňĬńŗĚĕńĭŐĭĭ Air Blast ĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴȮ
ŐĸŃıƞĬœħƟĪńŗĺĩŉĚ 

ĴńĚėŋħ ŏėĶŊŗŀĚıƞĬĽŅĶĬńŗĚĕńĭŐĭĭȮAir Blast ıƞĬœħƟĽŌĚŏĔŇĬȮ5 ŏĴĨĶ 
ĴŃıĶƟŅĺŀƞŀĬ ŏėĶŊŗŀĚıƞĬĽŅĶĬńŗĚĕńĭŐĭĭȮAir Blast  
ĴŃĴƞĺĚ ŏėĶŊŗŀĚıƞĬĽŅĶĬńŗĚĕńĭŐĭĭȮAir Blast ĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ 
ĽƟĴőŀ ŏėĶŊŗŀĚıƞĬĽŅĶĬńŗĚĕńĭŐĭĭȮAir Blast  

2 ŏėĶŊŗŀĚĨńħľĠƟŅ 
ĪŋŏĶňĵĬȮĸņœĵ
ĽħȮĴńĚėŋħȮĽƟĴ
őŀ 

ŏėĶŊŗŀĚĨńħľĠƟŅĨŇħĶĩŐĪĶĔŏĨŀĶƢ  ĴňŐĕĬĵŊŗĬŏĕƟŅœĮĨńħȮĴňȮSensor 
ŏıŊŗŀľĸĭľĸňĔĪƞŀĬŘņĕŀĚĶŃĭĭŒľƟĬŘņ 

3 ŏėĶŊŗŀĚĨńħĔŇŗĚ 

ĪŋŏĶňĵĬ ŏėĶŊŗŀĚĨńħĔŇŗĚĨŇħĶĩŐĪĶĔŏĨŀĶƢ ĴňŐĕĬĵŊŗĬœħƟĵŅĺ  ĮĶńĭŀĚĻŅŐĸŃľńĔ
ĴŋĴœħƟ ėĺĭėŋĴœħƟĭĬĔĶŃŏĝƟŅ 

ĴŃĴƞĺĚ 
ŏėĶŊŗŀĚĨńħĔŇŗĚĨŇħĶĩŐĪĶĔŏĨŀĶƢȮĴňŐĕĬĵŊŗĬœħƟĵŅĺ  ĮĶńĭŀĚĻŅŒĬĔŅĶ
Ĩńħ 

ĕĬŋĬ ŏėĶŊŗŀĚĨńħĔŇŗĚȮŐĭĭŒĝƟŐĶĚħńĬĸĴ 

4 
őħĶĬıƞĬĽŅĶ 

ĴŃıĶƟŅĺŀƞŀĬȮ
ĽƟĴőŀȮ
ĽńĭĮŃĶħ  

5 
ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞȮ
ŀƞŀĬȮĕŀĚįĸ 

ĪŋŏĶňĵĬ 
ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞȮŀƞŀĬȮįĸĭĬĨƟĬȮ&œĴƞĨƟŀĚĨńħĴŅĺńħ' 

6 ĶĩĭĶĶĪŋĔ
ŏŀĬĔĮĶŃĽĚėƢĕĬŅħ
ŏĸŖĔ  

ĪŋŏĶňĵĬ ĶĩĭĶĶĪŋĔŏŀĬĔĮĶŃĽĚėƢĕĬŅħŏĸŖĔ ĬŘņľĬńĔŏĭŅȮŏĕƟŅĩŉĚıŊŘĬĪňŗĮĸŌĔȮĴň
ĶŃĭĭĵĔŏĪħƟŅĬĕƟŅĚľĶŊŀĶŃĭĭĸņŏĸňĵĚħŇĬŀŀĔħƟŅĬĕƟŅĚ (ĔĶĦňŒĝƟ
ĕĬħŇĬ'  

ŀńĬħńĭĪňŗ  ŏėĶŊŗŀĚěńĔĶĴňŒĝƟĚŅĬŐĸŃěņľĬƞŅĵĪńŗĺœĮ ŀŅě
ĨƟŀĚĺŇěńĵħƟŅĬĔŅĶĮĶńĭŒĝƟŒľƟĽŀħėĸƟŀĚĔńĭ
ıŊŘĬĪňŗŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ  

ĝĬŇħįĸœĴƟ ėŋĦĸńĔļĦŃŏĜıŅŃĕŀĚ
ŏėĶŊŗŀĚěńĔĶĪňŗŐĨƞĸŃįĸœĴƟĨƟŀĚĔŅĶ 

1 ĶŃĭĭĽŌĭĬŘņ ŒĝƟıĸńĚĚŅĬěŅĔŐĽĚŀŅĪŇĨĵƢ ĪŋŏĶňĵĬȮĸņœĵĽħȮ
ĴńĚėŋħ ĽƟĴőŀȮĴŃĕŅĴ 

 

2 ŏėĶŊŗŀĚħŌħőėĸĬ ĴŃıĶƟŅĺŀƞŀĬ 
 

3 ĶŃĭĭŒľƟĬŘņ ĕĬŋĬȮĽńĭĮŃĶħ 
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ŀńĬħńĭĪňŗ  ŏėĶŊŗŀĚěńĔĶĬņŏĕƟŅľĶŊŀ
ĽńŗĚįĸŇĨŏĮƦĬĽƞĺĬŒľĠƞ 
ėĺĶĨƟŀĚĺŇěńĵŐĸŃ
ıńĥĬŅŏıŇŗĴ 

ĝĬŇħįĸœĴƟ ėŋĦĸńĔļĦŃŏĜıŅŃĕŀĚŏėĶŊŗŀĚěńĔĶĪňŗŐĨƞĸŃįĸœĴƟĨƟŀĚĔŅĶ 

7 
ĶĩĨńħľĠƟŅ  ĴńĚėŋħ ĶĩĨńħľĠƟŅȮ4 ĸƟŀĬńŗĚĕńĭȮŒĝƟĔńĭĽĺĬĪňŗıŊŘĬœĴƞŏĶňĵĭ 

ĕĬŋĬ ĶĩĨńħľĠƟŅȮ4 ĸƟŀĬńŗĚĕńĭȮĬŘņľĬńĔŏĭŅ 
8 ĩŋĚľƞŀįĸ ĴŃĴƞĺĚȮĕĬŋĬ ĩŋĚľƞŀįĸȮĮƚŀĚĔńĬŐĴĸĚȮėŋĦĳŅıħňȮĶŅėŅĩŌĔ 
9 ŏėĶŊŗŀĚŏĕĵƞŅĨƟĬȮŐĸŃ
ĨŅĕƞŅĵĶŀĚŏĔŖĭİƤĔ
ĴŃĕŅĴ 

ĴŃĕŅĴ 

 
 
2.2 ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬőĶĚėńħŐĵĔ 

 
 

ŀńĬħńĭĪňŗ  ŏėĶŊŗŀĚěńĔĶĬņŏĕƟŅľĶŊŀĽńŗĚįĸŇĨŏĮƦĬ
ĽƞĺĬŒľĠƞ ėĺĶĨƟŀĚĺŇěńĵŐĸŃ

ıńĥĬŅŏıŇŗĴ 

ĝĬŇħįĸœĴƟ ėŋĦĸńĔļĦŃŏĜıŅŃĕŀĚŏėĶŊŗŀĚěńĔĶĪňŗŐĨƞĸŃ
įĸœĴƟĨƟŀĚĔŅĶ 

1 ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔ 

ĸņœĵĽħ 
ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔĸņœĵ őħĵœĴƞĪņŒľƟŏĬŊŘŀĝŘņ 

ĴŃıĶƟŅĺŀƞŀĬ ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔŐĸŃĨńħŐĨƞĚĸŌĔĴŃıĶƟŅĺ 
ŒľƟœħƟĨŅĴĶŌĮĪĶĚĪňŗĨƟŀĚĔŅĶ  Ĵň
ĮĶŃĽŇĪīŇĳŅıŐĸŃėĺŅĴŐĴƞĬĵņĽŌĚ 

2 ŏėĶŊŗŀĚėńħĕĬŅħįĸ ľĴŅĔȮĴŃĴƞĺĚ ŏėĶŊŗŀĚėńħĕĬŅħįĸľĴŅĔŐĸŃĴŃĴƞĺĚ 

3 ŏėĶŊŗŀĚŀĭŐľƟĚ  
ľĴŅĔ ŏėĶŊŗŀĚŀĭŐľƟĚ ŏĬŊŘŀľĴŅĔ 

ĴŃĕŅĴ 
ŏėĶŊŗŀĚŀĭŐľƟĚ ĮƚŀĚĔńĬ-ęƞŅŏĝŊŘŀĶŅȮęƞŅĴŀħ
ŐĴĸĚ 

4 ŏėĶŊŗŀĚėĺƟŅĬŏĴĸŖħ  ĸņœĵĽħ  
5 ŏėĶŊŗŀĚĪņėĺŅĴĽŃŀŅħįĸ ĴńĚėŋħ ŏėĶŊŗŀĚĪņėĺŅĴĽŃŀŅħ ĜňħĬŘņŐĸŃȮŏĮƙŅĸĴ 
5 

ĶŃĭĭĽŅĵıŅĬĸņŏĸňĵĚ  
ĴńĚėŋħ ĶŃĭĭĽŅĵıŅĬĸņŏĸňĵĚ ŒĬĔĶŃĭĺĬĔŅĶ

ľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĮĶŃĔŀĭħƟĺĵ
ĔĶŃĭĺĬĔŅĶȮėńħĕĬŅħȮŐĸŃĭĶĶěŋĔĸƞŀĚ 

6 ŏėĶŊŗŀĚįƞŅįĸľĴŅĔĽħ ľĴŅĔ  
7 ŏėĶŊŗŀĚėńħėŋĦĳŅıŐĸŃėĺŅĴ

ľĺŅĬ ĴŃĴƞĺĚ  
8 ŏėĶŊŗŀĚĔĶňħŏĬŊŘŀŐĸŃŐĵĔŏĴĸŖħ 

ĴŃĕŅĴ 
ĴŃĕŅĴ 

 
9 ŏėĶŊŗŀĚĽœĸħƢŏĬŊŘŀĕĬŋĬ ĕĬŋĬ  
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3. ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĪňŗěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅ 
3.1 ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬıŊŘĬĪňŗĮĸŌĔ 

 
ŀńĬħńĭĪňŗ  ŏėĶŊŗŀĚěńĔĶĪňŗ

ěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃ
ıńĥĬŅ 

ĝĬŇħįĸœĴƟ ėŋĦĸńĔļĦŃŏĜıŅŃĕŀĚŏėĶŊŗŀĚěńĔĶĪňŗŐĨƞĸŃįĸœĴƟĨƟŀĚĔŅĶ 

1 ĶĩĔĶŃŏĝƟŅ 

ĪŋŏĶňĵĬ ĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴȮĺŇŗĚĶŃľĺƞŅĚĶƞŀĚ ĽŀħŏĕƟŅœĮŒĨƟĨƟĬœħƟ 
ĸņœĵĽħ ĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ 

ĴńĚėŋħ 
ĶĩĔĶŃŏĝƟŅȮŏėĸŊŗŀĬĵƟŅĵœħƟŏĶŖĺ ĵŊŗĬŏĕƟŅœĮĪņĚŅĬŒĬıŋƞĴĨƟĬœħƟȮ
ŒĝƟĔńĭĽĺĬĪňŗıŊŘĬœĴƞŏĶňĵĭ 

ĴŃĕŅĴ ĶĩĔĶŃŏĝƟŅĪňŗĽŅĴŅĶĩĪņĚŅĬŒĬıŊŘĬĪňŗŏĝŇĚŏĕŅœħƟ  

2 ŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺįĸ 

ĴńĚėŋħ ŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺįĸĴńĚėŋħĪňŗĽŅĴŅĶĩĽŀħŐĪĶĔœĮŒĬıŋƞĴĨƟĬœħƟ 
ĨŇħŏėĶŊŀĚĴŊŀĺńħėĺŅĴŀƞŀĬȮŐĔƞȮěŅĔĽňĕŀĚįĸ 

ĴŃıĶƟŅĺŀƞŀĬ  ľŋƞĬĵĬĨƢŏĔŖĭĴŃıĶƟŅĺ 
ľĴŅĔ ŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺ ĨńħŐĸŃŏĔŖĭĪŃĸŅĵľĴŅĔ 
ĽńĭĮŃĶħ ŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺ ĨńħŐĸŃŏĔŖĭįĸĽńĭĮŃĶħ 

3 ĶĩĨńħľĠƟŅœĶƟėĬĕńĭ  ĪŋŏĶňĵĬȮĴńĚėŋħ ĶĩĨńħľĠƟŅœĶƟėĬĕńĭ ėĺĭėŋĴħƟĺĵĶňőĴĪėŀĬőĪĶĸȮ-ȮGPS 

4 őħĶĬıƞĬĽŅĶŏėĴň  
ĪŋŏĶňĵĬ őħĶĬıƞĬĽŅĶŏėĴňĪňŗĽŅĴŅĶĩĭŇĬĨŗņ ĜňħıƞĬĕŉŘĬħƟŅĬĭĬœħƟ 
ĴŃĕŅĴ őħĶĬıƞĬĽŅĶŏėĴňĪňŗŐĶĚĸĴœĴƞĪņŒľƟħŀĔĶƞĺĚ 

5 őħĶĬĕĬĽƞĚįĸįĸŇĨ ĪŋŏĶňĵĬ őħĶĬĕĬĽƞĚįĸįĸŇĨĪňŗĽŅĴŅĶĩĪņĚŅĬŒĬıŊŘĬĪňŗĪňŗĶĩĕĬĽƞĚŏĕƟŅ
œĴƞœħƟ 

5 őħĶĬĩƞŅĵĳŅı  ĪŋŏĶňĵĬ őħĶĬĩƞŅĵĳŅı ĽņľĶńĭĩƞŅĵĳŅııĶƟŀĴĶŃĭĭĺŇŏėĶŅŃľƢĝĬŇħ
ŐĸŃěņĬĺĬĕŀĚőĶėŐĸŃŐĴĸĚ 

6 
ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞȮ
ŀƞŀĬȮĕŀĚįĸ 

ĴŃĕŅĴ ŏėĶŊŗŀĚĨĶĺěėĺŅĴĽŋĔȮħŇĭȮĕŀĚĴŃĕŅĴ 
ĽƟĴőŀ ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞȮŀƞŀĬȮįĸĭĬĨƟĬ (œĴƞĨƟŀĚĨńħĴŅĺńħ' 
ĕĬŋĬ ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞȮŀƞŀĬȮįĸĭĬĨƟĬ (œĴƞĨƟŀĚĨńħĴŅĺńħ' 

7 ŏėĶŊŗŀĚľƞŀįĸ ĴŃĴƞĺĚ  
8 ŏėĶŊŗŀĚĮĸŌĔ ĽńĭĮŃĶħ ŏėĶŊŗŀĚĮĸŌĔ ĽŅĴŅĶĩĪņĚŅĬœħƟĪŋĔĽĳŅııŊŘĬĪňŗŐĸŃĽĳŅıħŇĬ 

 
3.2 ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟĚŅĬŒĬőĶĚėńħŐĵĔ 

 
ŀńĬħńĭĪňŗ  ŏėĶŊŗŀĚěńĔĶĪňŗěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃ

ıńĥĬŅ 
ĝĬŇħįĸœĴƟ ėŋĦĸńĔļĦŃŏĜıŅŃĕŀĚŏėĶŊŗŀĚěńĔĶĪňŗŐĨƞĸŃ

įĸœĴƟĨƟŀĚĔŅĶ 

1 
ŏėĶŊŗŀĚėńħĕĬŅħįĸ ĪŋŏĶňĵĬ ŏėĶŊŗŀĚėńħĕĬŅħȮįĸĪŋŏĶňĵĬ 

ŏėĶŊŗŀĚėńħĕĬŅħįĸ ĸņœĵĽħ ŏėĶŊŗŀĚėńħĕĬŅħįĸĸņœĵĽħœĺƟĔƟŅĬ 
ŏėĶŊŗŀĚėńħĕĬŅħįĸ ĴŃĕŅĴ ŏėĶŊŗŀĚėńħĕĬŅħȮİƤĔĴŃĕŅĴ 

2 ŏėĶŊŗŀĚėńħėŋĦĳŅıŐĸŃėĺŅĴ
ľĺŅĬ 

ĪŋŏĶňĵĬȮĴŃĕŅĴ ŏėĶŊŗŀĚėńħėŋĦĳŅıŐĸŃėĺŅĴľĺŅĬħƟĺĵ
ŏĪėőĬőĸĵň NIR ľĶŊŀŀŊŗĬŕ 
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ŀńĬħńĭĪňŗ  ŏėĶŊŗŀĚěńĔĶĪňŗěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃ
ıńĥĬŅ 

ĝĬŇħįĸœĴƟ ėŋĦĸńĔļĦŃŏĜıŅŃĕŀĚŏėĶŊŗŀĚěńĔĶĪňŗŐĨƞĸŃ
įĸœĴƟĨƟŀĚĔŅĶ 

3 
ĶŃĭĭĽŅĵıŅĬĸņŏĸňĵĚ ŒĬ
ĔĶŃĭĺĬĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ  

ĪŋŏĶňĵĬ ĶŃĭĭĽŅĵıŅĬĸņŏĸňĵĚ ŒĬĔĶŃĭĺĬĔŅĶľĸńĚ
ĔŅĶŏĔŖĭŏĔňŗĵĺȮĮĶŃĔŀĭħƟĺĵȮĔŅĶėńħŐĵĔȮ
ĝŋĭįĸȮĮƚŅĵĵŅĪňŗĕńŘĺ ŐĸŃĪņŒľƟįĸŐľƟĚȮ&ŏıŊŗŀ
ĸħıŊŘĬĪňŗĔŅĶĪņĚŅĬ' 

ĽƟĴőŀ 

ĶŃĭĭĽŅĵıŅĬĸņŏĸňĵĚ ŒĬĔĶŃĭĺĬĔŅĶľĸńĚ
ĔŅĶŏĔŖĭŏĔňŗĵĺȮĮĶŃĔŀĭħƟĺĵĔĶŃĭĺĬĔŅĶȮ
ėńħĕĬŅħȮėńħėŋĦĳŅıŐĸŃėĺŅĴľĺŅĬ (ŏĝƞĬȮ
ŏĪėőĬőĸĵňȮNIR ) ĸƟŅĚĪņėĺŅĴĽŃŀŅħȮ
ŏėĸŊŀĭįŇĺȮŐĸŃŏĮƙŅŐľƟĚ 

4 ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔ  
ľĴŅĔ ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔįĸľĴŅĔ 
ĴŃĕŅĴ ŏėĶŊŗŀĚĔŃŏĪŅŃŏĮĸŊŀĔȮĴŃĕŅĴ 
ĽńĭĮŃĶħ ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔŐĸŃėĺńŗĬĨŅ ĽńĭĮŃĶħ 

5 ŏėĶŊŗŀĚįĸŇĨįĸœĴƟŐĝƞŐĕŖĚ ĪŋŏĶňĵĬ ŏėĶŊŗŀĚįĸŇĨĪŋŏĶňĵĬŐĝƞŐĕŖĚ (ĮƤěěŋĭńĬœĪĵ
ĬņŏĕƟŅĪŋŏĶňĵĬŐĝƞŐĕŖĚěŅĔŏĺňĵħĬŅĴŏıŊŗŀ
ĽƞĚŀŀĔœĮĵńĚěňĬ' 

6 ŏėĶŊŗŀĚĨĶĺěŏĝŊŘŀĶŅĳŅĵŒĬįĸ 
ĴŃĕŅĴ ŏėĶŊŗŀĚĨĶĺěŏĝŊŘŀĶŅŒĬįĸ ŒĬİƤĔĴŃĕŅĴ 

ĕĬŋĬ 
ŏėĶŊŗŀĚĨĶĺěŏĝŊŘŀĶŅ őĶėŏĝŊŘŀĶŅĽĬŇĴĳŅĵŒĬ
įĸ 

7 ŏėĶŊŗŀĚĨńħľńŗĬŏĬŊŘŀįĸœĴƟ ľĴŅĔ ŏėĶŊŗŀĚľńŗĬŏĬŊŘŀľĴŅĔ 
8 ŏėĶŊŗŀĚĜŅĵĶńĚĽň  ĴŃĴƞĺĚ ŏėĶŊŗŀĚĜŅĵĶńĚĽňȮĪňŗĴňĶŅėŅĩŌĔĸĚ 
8 ŏėĶŊŗŀĚŀĭœŀĬŘņ  ĴŃĴƞĺĚ ŏėĶŊŗŀĚŀĭœŀĬŘņȮĪňŗĴňĶŅėŅĩŌĔĸĚ 
9 ŏėĶŊŗŀĚĨĶĺěŐĴĸĚĳŅĵŒĬįĸ 

ĴŃĕŅĴ 
ŏėĶŊŗŀĚĨĶĺěĴŀħŐĸŃŐĴĸĚȮŒĬİƤĔĴŃĕŅĴ 
(œĴƞĨƟŀĚŐĔŃŏĮĸŊŀĔ' 

10 ŏėĶŊŗŀĚĽŐĔĬœĕƞŐĴĸĚĺńĬĪŀĚĭĬ
įĸœĴƟ ĽƟĴőŀ 

ŏėĶŊŗŀĚĽŐĔĬœĕƞŐĴĸĚĺńĬĪŀĚĭĬįĸĽƟĴőŀ 

11 ŏėĶŊŗŀĚĺńħėĺŅĴľĺŅĬĕŀĚįĸœĴƟ ĕĬŋĬ  
 

2,0ȮĽĶŋĮŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗĶŀĚĶńĭĔŅĶįĸŇĨŏıŊŗŀĽƞĚŀŀĔįĸœĴƟĪňŗĴňĻńĔĵĳŅıĕŀĚœĪĵ 
ĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŏĮƚŅľĴŅĵŒĬĕńŘĬĨŀĬĬňŘȮŏĮƦĬĔŅĶĬņĻńĔĵĳŅıĕŀĚĬńĔĺŇěńĵŐĸŃĻńĔĵĳŅıĕŀĚ

įŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬĭĪĪňŗȮ4ȮĴŅŏĮĶňĵĭŏĪňĵĭĔńĭėĺŅĴĨƟŀĚĔŅĶŒľƟĴňĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶŒĬ
ĕńŘĬĨŀĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵĕŀĚŏĔļĨĶĔĶȮőħĵŒĝƟĺŇīňĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏĮĶňĵĭŏĪňĵĭȮ&Benchmarking) ĻńĔĵĳŅıĕŀĚ
ĬńĔĺŇěńĵŐĸŃĻńĔĵĳŅıĕŀĚįŌƟĮĶŃĔŀĭĔŅĶŒĬĔŅĶĺŇěńĵŐĸŃįĸŇĨŏıŊŗŀĶŀĚĶńĭėĺŅĴĨƟŀĚĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔŅĶŏĔļĨĶĕŀĚ
ŏĔļĨĶĔĶȮőħĵŒĝƟĺŇīňȮData Envelopment Analysis (DEA  ) 

ĔŅĶĺŇŏėĶŅŃľƢȮDEA  ŏĮƦĬĺŇīňŒĬĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıŏĝŇĚĽńĴıńĬīƢȮőħĵĔŅĶŏĮĶňĵĭŏĪňĵĭȮInput-Output ŒĬ
ŐĨƞĸŃľĬƞĺĵĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶȮħƟĺĵĔŅĶŒĝƟŏĪėĬŇėȮLinear Programming ŏıŊŗŀėņĬĺĦľŅĕŀĭŏĕĨĔŅĶįĸŇĨĽŌĚĽŋħȮŐĸŃ
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ĺńħĮĶŃĽŇĪīŇĳŅıħƟĺĵĔŅĶėņĬĺĦĺƞŅŐĨƞĸŃľĬƞĺĵĔŅĶįĸŇĨĽŅĴŅĶĩŒĝƟĻńĔĵĳŅıĕŀĚĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨȮ&Input) 
ŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ ŏıŊŗŀĶŀĚĶńĭėĺŅĴĨƟŀĚĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶĕŀĚŏĔļĨĶĔĶȮ&Output) œħƟħň
ĴŅĔ-ĬƟŀĵŏıňĵĚŒħȮŐĸƟĺŏĮĶňĵĭŏĪňĵĭŐĨƞĸŃľĬƞĺĵĔŅĶįĸŇĨĔńĭľĬƞĺĵĔŅĶįĸŇĨĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħȮĞŉŗĚěŃŀĵŌƞĪňŗŏĽƟĬ
ĕŀĭŏĕĨĔŅĶįĸŇĨĽŌĚĽŋħȮ&Envelope) ĪņŒľƟĽŅĴŅĶĩĨńħĽŇĬŒěœħƟĺƞŅėĺĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŒĬľĬƞĺĵĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶ
ŏĔļĨĶľĬƞĺĵŒħȮőħĵŒĬĔŅĶĻŉĔļŅĬňŘĔņľĬħŒľƟ 

Output: ŏĮƦĬŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶőĶĚėńħŐĵĔįĸįĸŇĨĨƟŀĚĔŅĶŒľƟȮŴĴňĔŅĶıńĥĬŅŵȮŒĬŐĨƞĸŃ
ĝĬŇħĕŀĚįĸœĴƟȮĞŉŗĚŏĮƦĬĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĽńĴĳŅļĦƢŏĔļĨĶĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶėńħŐĵĔįĸįĸŇĨŒĬıŊŘĬĪňŗĔŅĶįĸŇĨįĸœĴƟĪňŗĴň
ĻńĔĵĳŅıĪńŘĚȮ10 ĝĬŇħȮ (ĪńŘĚĬňŘœĴƞĶĺĴŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶĴňŒĝƟĶƞĺĴĔńĬȮŐĸŃŏėĶŊŗŀĚěńĔĶĪňŗĴňŒĝƟŒĬĮƤěěŋĭńĬ'ȮőħĵŐĵĔŏĮƦĬ
ěņĬĺĬĮĶŃŏĳĪĕŀĚŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶŐěƟĚĺƞŅĴňėĺŅĴĨƟŀĚĔŅĶŒľƟĴňĔŅĶıńĥĬŅŒĬŐĨƞĸŃĕńŘĬĨŀĬĔŅĶįĸŇĨȮŐĸƟĺėŌĦħƟĺĵ
ėƞŅŏĜĸňŗĵĨƞŀĮƖĕŀĚĴŌĸėƞŅĔŅĶĽƞĚŀŀĔıŊĝħńĚĔĸƞŅĺȮ&ĪńŘĚĬňŘėƞŅŏĜĸňŗĵĨƞŀĮƖĕŀĚĴŌĸėƞŅĔŅĶĽƞĚŀŀĔŏĮƦĬĴŌĸėƞŅĨŅĴŀńĬħńĭȮľĶŊŀȮ
Ordinal Value ĴňėƞŅĨńŘĚŐĨƞȮ10=ĽŌĚȮĩŉĚȮ1=ĨŗņȮŏıŊŗŀľĸňĔŏĸňŗĵĚĴŌĸėƞŅĔŅĶĽƞĚŀŀĔěĶŇĚȮĞŉŗĚĴŌĸėƞŅĕŀĚĪŋŏĶňĵĬěŃĔĸĭ
ėĺŅĴĽņėńĠĕŀĚĴŌĸėƞŅįĸœĴƟĝĬŇħŀŊŗĬĪńŘĚľĴħ'ȮœħƟŏĮƦĬėƞŅŏĜĸňŗĵĩƞĺĚĬŘņľĬńĔĕŀĚĴŌĸėƞŅĔŅĶĽƞĚŀŀĔįĸœĴƟŐĨƞĸŃĝĬŇħħƟĺĵ
ěņĬĺĬĮĶŃŏĳĪĕŀĚŏėĶŊŗŀĚěńĔĶȮľĶŊŀįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěŏĜĸňŗĵĨƞŀĮƖĪňŗœħƟĶńĭěŅĔĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶĔĸĮĶŃŏĳĪ
ħńĚĔĸƞŅĺ 

Input: ĴňȮ4 ŀĵƞŅĚœħƟŐĔƞȮ1) ĽĩŅĬŃĮƤěěŋĭńĬĕŀĚĔŅĶĺŇěńĵ-ıńĥĬŅŏėĶŊŗŀĚěńĔĶȮ2) ĻńĔĵĳŅıĕŀĚĬńĔĺŇěńĵȮ3) ěņĬĺĬĮƖ
ĪňŗĬńĔĺŇěńĵėŅħĺƞŅĨƟŀĚŒĝƟŒĬĔŅĶĺŇěńĵ-ıńĥĬŅȮŐĸŃȮ4) ĻńĔĵĳŅıĕŀĚįŌƟĮĶŃĔŀĭĔŅĶȮőħĵĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶĨƟŀĚ
ĶƞĺĴĔńĬĨńħĽŇĬŒěŒĬĔŅĶŒĝƟĕňħėĺŅĴĽŅĴŅĶĩĕŀĚŐĨƞĸŃİƙŅĵŏıŊŗŀĔŅĶĺŇěńĵ/ıńĥĬŅŐĸŃįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŐĨƞĸŃ
ĮĶŃŏĳĪȮĽņľĶńĭŒĝƟŒĬŐĨƞĸŃĕńŘĬĨŀĬĕŀĚĔŅĶįĸŇĨĕŀĚįĸœĴƟŐĨƞĸŃĝĬŇħȮĞŉŗĚŏĮƦĬĕƟŀĴŌĸĪňŗœħƟĴŅěŅĔĔŅĶĽńĴĳŅļĦƢĔĸŋƞĴĬńĔĺŇěńĵ
ěņĬĺĬ  72 ĪƞŅĬȮŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨěņĬĺĬȮ30 ĪƞŅĬȮŏĴŊŗŀŏħŊŀĬĴĔĶŅėĴȮ2567 ŐĸƟĺĬņĴŅėņĬĺĦŏĮƦĬėƞŅŏĜĸňŗĵĕŀĚȮ
Input ĪńŘĚȮ4 ŀĵƞŅĚȮĩƞĺĚħƟĺĵĬŘņľĬńĔĕŀĚĴŌĸėƞŅĨŅĴŀńĬħńĭ  (Ordinal Value) ĕŀĚėĺŅĴĽņėńĠĕŀĚįĸœĴƟŐĨƞĸŃĝĬŇħȮ
ŏĝƞĬŏħňĵĺĔńĭŒĬȮOutput 

ŏĴŊŗŀĬņȮOutput ŐĸŃȮInput  ĴŅŏĪňĵĭĔńĬıĭĺƞŅĴňĮĶŃŏĳĪŏėĶŊŗŀĚěńĔĶĪňŗĨĶĚĔńĬěņĬĺĬȮ41 ĮĶŃŏĳĪȮŐĸŃĵńĚŏľĸŊŀ
ŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĨƟŀĚĔŅĶŒľƟĴňĔŅĶıńĥĬŅȮĞŉŗĚœĴƞĴňĬńĔĺŇěńĵŐĸŃ
įŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶŒľƟėĺŅĴĽĬŒěŀňĔȮ16 ĮĶŃŏĳĪȮŀňĔĪńŘĚĴňȮ1 ĮĶŃŏĳĪĪňŗĬńĔĺŇěńĵĬņŏĽĬŀŐĨƞœĴƞĮĶŅĔġŒĬ
ĮĶŃŏĳĪŏėĶŊŗŀĚěńĔĶĪňŗŏĔļĨĶĔĶĨƟŀĚĔŅĶŒľƟĴňĔŅĶıńĥĬŅȮėŊŀȮĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗĶŀĚĶńĭĔŅĶŒĝƟ
ŏėĶŊŗŀĚěńĔĶ Ȯ 

ŏĴŊŗŀĬņĮĶŃŏĳĪŏėĶŊŗŀĚěńĔĶĪňŗĪńŘĚŏĔļĨĶĔĶ/įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨȮĬńĔĺŇěńĵ/įŌƟĮĶŃĔŀĭĔŅĶįĸŇĨ
ŏėĶŊŗŀĚěńĔĶȮĴňėĺŅĴŏľŖĬĨĶĚĔńĬŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅěņĬĺĬȮ41 ĮĶŃŏĳĪĴŅėņĬĺĦľŅĮĶŃĽŇĪīŇĳŅıħƟĺĵĺŇīňȮ
DEA ĶŅĵĸŃŏŀňĵħĨŅĴĳŅėįĬĺĔȮĚȮ2 ŐĸƟĺĬņįĸĴŅŏĮĶňĵĭŏĪňĵĭĔńĭėĺŅĴĵŅĔĚƞŅĵŒĬĔŅĶľŅĞŊŘŀŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶŒĬ
ĨĸŅħ ĪņŒľƟĽŅĴŅĶĩĨńħĽŇĬŒěœħƟĺƞŅėĺĶěŃŏĸŊŀĔĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĮĶŃŏĳĪŒħȮĞŉŗĚœħƟįĸĽĶŋĮ
ħńĚĨƞŀœĮĬňŘ 
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1) ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĴňŒĝƟĚŅĬŐĸŃěŜŅľĬƞŅĵĪńŗĺœĮȮŀŅěĨƟŀĚĺŇěńĵħƟŅĬĔŅĶĮĶńĭŒĝƟŒľƟĽŀħėĸƟŀĚĔńĭıŊŘĬĪňŗŐĸŃĸńĔļĦŃ
ĔŅĶŒĝƟĚŅĬ  

ĳŅıĪňŗȮ4  DEA ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĴňŒĝƟĚŅĬŐĸŃěņľĬƞŅĵĪńŗĺœĮȮŀŅěĨƟŀĚĺŇěńĵħƟŅĬĔŅĶĮĶńĭŒĝƟŒľƟĽŀħėĸƟŀĚĔńĭ
ıŊŘĬĪňŗŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 

 
 
 
 
 
 
 
 
 
 
 

įĸěŅĔĔŅĶĺŇŏėĶŅŃľƢıĭĺƞŅŏėĶŊŗŀĚěńĔĶŒĬĔĸŋƞĴĬňŘĴňŏıňĵĚȮ1 ĮĶŃŏĳĪȮŐĨƞœĴƞĴňĮĶŃŏĳĪŒħĪňŗœħƟĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħ
ěŅĔĚŅĬĺŇěńĵŐĸŃĔŅĶįĸŇĨȮŏĬŊŗŀĚěŅĔĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨœĴƞœħƟŒľƟėĺŅĴĽņėńĠȮŏıĶŅŃĴňěņľĬƞŅĵŀĵŌƞĪńŗĺœĮŒĬ
ĨĸŅħŐĸƟĺȮœħƟŐĔƞȮĶŃĭĭĽŌĭĬŘņŒĝƟıĸńĚĚŅĬěŅĔŐĽĚŀŅĪŇĨĵƢȮŏėĶŊŗŀĚħŌħőėĸĬȮŐĸŃĶŃĭĭŒľƟĬŘņ 

ĶŃĭĭĽŌĭĬŘņŒĝƟıĸńĚĚŅĬěŅĔŐĽĚŀŅĪŇĨĵƢ (DEA = 0.85) : ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅĶŃĭĭĽŌĭĬŘņŒĝƟ
ıĸńĚĚŅĬěŅĔŐĽĚŀŅĪŇĨĵƢȮŒĬĕńŘĬĨŀĬĶŃĭĭĔŅĶŒľƟĬŘņıŊĝȮĕŀĚįĸœĴƟěņĬĺĬ  7 ĝĬŇħȮœħƟŐĔƞȮĪŋŏĶňĵĬȮĸņœĵȮĴńĚėŋħȮĽƟĴőŀȮĕĬŋĬȮ
ĴŃĕŅĴȮŐĸŃĽńĭĮŃĶħȮőħĵĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ32 
ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵŏıňĵĚȮ0,02 ĮƖ 

ŏėĶŊŗŀĚħŌħőėĸĬ (DEA = 0.71) : ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚħŌħőėĸĬȮŒĬĕńŘĬĨŀĬĔŅĶěńħĔŅĶŐĸŃ
ĨńħŐĨƞĚĪĶĚıŋƞĴĕŀĚĴŃıĶƟŅĺȮőħĵĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ
5 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵȮ0,46ȮĮƖ 

ĶŃĭĭŒľƟĬŘņ (DEA=0.15): ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĶŃĭĭĔŅĶŒľƟĬŘņ
ıŊĝĕŀĚįĸœĴƟȮ2 ĝĬŇħȮėŊŀĕĬŋĬȮŐĸŃĽńĭĮŃĶħȮŏıŊŗŀŒľƟĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĔĺƞŅŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟŒĬĮƤěěŋĭńĬȮĞŉŗĚŏĮƦĬĶŃĭĭĽĮĶŇĚ
ŏĔŀĶƢȮľĶŊŀĶŃĭĭĬŘņľĵħȮőħĵŒĝƟŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬ
ĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ5 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅ
őħĵŏĜĸňŗĵ 2.02 ĮƖ 

őħĵĔŅĶŐĕƞĚĕńĬŒĬĨĸŅħȮıĭĺƞŅŏėĶŊŗŀĚěńĔĶĪńŘĚȮ1ȮĮĶŃŏĳĪĴňĔŅĶŒĝƟĚŅĬŐĸŃěņľĬƞŅĵĪńŗĺœĮȮŐĨƞŀŅěĵńĚĨƟŀĚħńħŐĮĸĚ
ŒľƟĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶ  

őħĵĽĶŋĮȮĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨĴňĻńĔĵĳŅııŀŏıňĵĚŒĬĔŅĶĺŇěńĵ/ıńĥĬŅŏıŊŗŀĮĶńĭĮĶŋĚŐĸŃħńħŐĮĸĚ
ŏėĶŊŗŀĚěńĔĶĪńŘĚĽŀĚĮĶŃŏĳĪĬňŘȮŒľƟĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚŏĔļĨĶĔĶőħĵŒĝƟŏĺĸŅœĴƞĴŅĔĬńĔȮħńĚĬńŘĬėĺĶĴňĔŅĶėƟĬľŅĕƟŀĴŌĸ
ŏıŇŗĴŏĨŇĴĩŉĚėĺŅĴĨƟŀĚĔŅĶŒĝƟĚŅĬĕŀĚŏĔļĨĶĔĶŒĬŐĨƞĸŃĝĬŇħĕŀĚįĸœĴƟȮŏıŊŗŀŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮ
őħĵŏĮƦĬĔŅĶĺŇěńĵŐĭĭĨƞŀĵŀħĪňŗĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚŏĔļĨĶĔĶ 
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2) ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĬŜŅŏĕƟŅľĶŊŀĽńŗĚįĸŇĨŏĮƦĬĽƞĺĬŒľĠƞȮėĺĶĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅŏıŇŗĴ  

ĳŅıĪňŗȮ5ȮDEA ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĬņŏĕƟŅľĶŊŀĽńŗĚįĸŇĨŏĮƦĬĽƞĺĬŒľĠƞȮėĺĶĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅŏıŇŗĴ 

 
ŏėĶŊŗŀĚěńĔĶŒĬĔĸŋƞĴĬňŘĴňěņĬĺĬȮ15 ĮĶŃŏĳĪȮŐĨƞĴňŏėĶŊŗŀĚěńĔĶĪňŗĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨĴňĮĶŃĽŇĪīŇĳŅıȮ

ĽŌĚĽŋħȮ&DEA;1)  ĴŅĔĩŉĚȮ4 ĮĶŃŏĳĪȮŐĸŃĽƞĺĬŒľĠƞĔŖĴňėŃŐĬĬĮĶŃĽŇĪīŇĳŅıħňĔĺƞŅȮ0.5 őħĵĪňŗĴňėŃŐĬĬĪňŗĨŗņĔĺƞŅȮ0.5 ŏıňĵĚȮ
2 ĮĶŃŏĳĪȮėŊŀĩŋĚĔĶŃħŅļĽņľĶńĭľƞŀįĸȮŐĸŃŏėĶŊŗŀĚĔĶňħŏĬŊŘŀŐĸŃŐĵĔŏĴĸŖħĴŃĕŅĴĞŉŗĚĴňėŃŐĬĬĮĶŃĽŇĪīŇĳŅıŏĪƞŅĔńĭȮ
0.42  ŐĽħĚĺƞŅĮĶŃĽŇĪīŇĳŅıĕŀĚĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶĪňŗĨƟŀĚĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏıŇŗĴŏĨŇĴěŅĔŏėĶŊŗŀĚěńĔĶĪňŗĬņŏĕƟŅ
ľĶŊŀĽńŗĚįĸŇĨŐĸƟĺŀĵŌƞŒĬĶŃħńĭĪňŗħňĴŅĔľĶŊŀħňŏĮƦĬĽƞĺĬŒľĠƞ  

ŏėĶŊŗŀĚěńĔĶĪňŗœħƟĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħȮ4 ĮĶŃŏĳĪœħƟŐĔƞ 
- ŏėĶŊŗŀĚĨńħľĠƟŅĨŇħĶĩŐĪĶĔŏĨŀĶƢŐĭĭĴňŐĕĬĵŊŗĬŏĕƟŅœĮĨńħȮŐĸŃĴňȮSensor ŏıŊŗŀľĸĭľĸňĔĪƞŀĬŘņŒĬĶŃĭĭŒľƟĬŘņ 

(DEA=1): ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚĨńħľĠƟŅĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶĔņěńħĺńĝıŊĝĕŀĚįĸœĴƟ
ěņĬĺĬ  2 ĝĬŇħȮœħƟŐĔƞȮĪŋŏĶňĵĬȮĸņœĵȮĴńĚėŋħȮŐĸŃĽƟĴőŀȮőħĵĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬ
ĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ68 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃ
ŒĝƟŏĺĸŅőħĵŏĜĸňŗĵȮ 3./0 ĮƖ 

- ŏėĶŊŗŀĚĨńħľĠƟŅȮĬŘņľĬńĔŏĭŅȮŒĝƟĶňőĴĪėĺĭėŋĴȮľĶŊŀȮŒĝƟȮGPS (DEA=1): ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅ
ŏėĶŊŗŀĚĨńħľĠƟŅĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶĔņěńħĺńĝıŊĝĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ/ȮĝĬŇħȮėŊŀȮĪŋŏĶňĵĬȮőħĵĔŅĶıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ10 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅ
ĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵȮ 2.71 ĮƖ 
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- ĶĩĭĶĶĪŋĔĕĬŅħŏĸŖĔȮĬŘņľĬńĔŏĭŅ (DEA=1): ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮĽņľĶńĭ
įĸœĴƟěņĬĺĬŏıňĵĚȮ/ȮĝĬŇħȮėŊŀȮĪŋŏĶňĵĬȮŒĬȮ0ȮĕńŘĬĨŀĬȮėŊŀȮĕńŘĬĨŀĬĔŅĶŒĽƞĮŋƜĵȮĨƟŀĚĔŅĶĶĩĭĶĶĪŋĔĕĬŅħŏĸŖĔȮ
ĬŘņľĬńĔŏĭŅȮĴňĶŃĭĭĵĔŏĪŐĸŃĶŃĭĭĔĶŃěŅĵħŇĬŀŀĔħƟŅĬĕƟŅĚȮŐĸŃŒĬĕńŘĬĨŀĬĔŅĶěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ
ĨƟŀĚĔŅĶĶĩĭĶĶĪŋĔĕĬŅħŏĸŖĔȮĬŘņľĬńĔŏĭŅȮŏĕƟŅĩŉĚıŊŘĬĪňŗĮĸŌĔœħƟȮĞŉŗĚĕńŘĬĨŀĬĪńŘĚĽŀĚŀŅěŏĮƦĬĶĩĮĶŃŏĳĪŏħňĵĺĔńĬœħƟȮ
őħĵĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ0. ľĬƞĺĵȮĬńĔĺŇěńĵ
ŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵȮ0,43ȮĮƖ 

- ŏėĶŊŗŀĚĴŊŀĝƞĺĵŏĔŖĭĴńĚėŋħȮĪňŗĽŅĴŅĶĩĽŀħŐĪĶĔœĮŒĬıŋƞĴĨƟĬœħƟȮŐĸŃĨŇħŏėĶŊŀĚĴŊŀŒĬĔŅĶĺńħėĺŅĴŀƞŀĬȮŐĔƞěŅĔĽň
ĕŀĚįĸĔƞŀĬŏĔŖĭȮ(DEA=1): ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚĴŊŀĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶŏĔŖĭŏĔňŗĵĺ
ĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ/ȮĝĬŇħȮėŊŀȮĴńĚėŋħȮőħĵĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇě
őħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ14 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵ
ŏĜĸňŗĵȮ1,23 ĮƖ 

ĽņľĶńĭŏėĶŊŗŀĚěńĔĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıėƞŀĬĕƟŅĚħňȮ&/,.ȮƑȮDEAȮƑȮ.,3)ȮĴňȮ9ȮĮĶŃŏĳĪȮœħƟŐĔƞ 
- ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔĸņœĵĪňŗœĴƞĪņŒľƟŏĬŊŘŀĝŘņȮ&DEA= 0.98':ȮįŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶ
ŒľƟıńĥĬŅŏėĶŊŗŀĚĴŊŀĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶŐĮĶĶŌĮĕńŘĬĨƟĬĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀȮĸņœĵȮőħĵĔŅĶ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ9 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟ
ėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵȮ2.75 ĮƖ 

- ŏėĶŊŗŀĚĨńħĔŇŗĚĨŇħĶĩŐĪĶĔŏĨŀĶƢĪňŗĴňŐĕĬĵŊŗĬœħƟĵŅĺĮĶńĭŀĚĻŅœħƟȮ&DEA = 0.97': ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟ
ıńĥĬŅŏėĶŊŗŀĚĴŊŀĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶěńħĔŅĶŐĸŃĨńħŐĨƞĚĪĶĚıŋƞĴĕŀĚįĸœĴƟěņĬĺĬȮ2 ĝĬŇħȮėŊŀȮĪŋŏĶňĵĬȮŐĸŃ
ĴŃĴƞĺĚȮőħĵĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ32 ľĬƞĺĵȮ
ĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵȮ2.80 ĮƖ 

- ŏėĶŊŗŀĚıƞĬĽŅĶĬńŗĚĕńĭ ľĶŊŀ Air Blast &DEA= 0.96': ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚĴŊŀĮĶŃŏĳĪĬňŘȮŒĬ
ĕńŘĬĨŀĬĔŅĶĮƚŀĚĔńĬőĶėŐĸŃŐĴĸĚĕŀĚįĸœĴƟěņĬĺĬȮ5 ĝĬŇħȮėŊŀȮĪŋŏĶňĵĬȮĴńĚėŋħȮĴŃıĶƟŅĺȮĴŃĴƞĺĚȮŐĸŃĽƟĴőŀȮőħĵ
ĽƞĺĬŒľĠƞĴňėĺŅĴĨƟŀĚĔŅĶŒľƟĴňĬŘņľĬńĔŏĭŅĔĺƞŅŏħŇĴȮĽŅĴŅĶĩŒĝƟĔńĭĽĺĬĪňŗıŊŘĬœĴƞŏĶňĵĭœħƟȮŀňĔĪńŘĚĴňėĺŅĴĽŅĴŅĶĩĜňħ
ıƞĬœħƟėĶŀĭėĸŋĴŐĸŃĴňėĺŅĴŐĴƞĬĵņŒĬĔŅĶĜňħıƞĬȮľĶŊŀĽŅĴŅĶĩĜňħıƞĬœħƟĽŌĚŏĔŇĬĔĺƞŅȮ5 ŏĴĨĶȮőħĵĔŅĶıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ63 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅ
ĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵȮ2.76 ĮƖ 

- ĶĩĨńħľĠƟŅĪňŗĽŅĴŅĶĩŒĝƟĔńĭĽĺĬĪňŗıŊŘĬœĴƞŏĶňĵĭ &DEA = 0.94': ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚĴŊŀ
ĮĶŃŏĳĪĬňŘŒĬĕńŘĬĨŀĬĔŅĶĔņěńħĺńĝıŊĝĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀȮĴńĚėŋħ  őħĵĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶ
ĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ8 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵȮ2.71 ĮƖ 

- ŏėĶŊŗŀĚėĺƟŅĬŏĴĸŖħȮ&DEA = 0.94': įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚĴŊŀ
ĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶŐĮĶĶŌĮĕńŘĬĨƟĬĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀȮĸņœĵȮőħĵĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶ
ĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ9 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵȮ2.61 ĮƖ 

- ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟŐĸŃŏėĶŊŗŀĚĽńĭĵƞŀĵ &DEA= 0.82': ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚĴŊŀĮĶŃŏĳĪĬňŘȮŒĬ
ĕńŘĬĨŀĬĔŅĶĔņěńħĺńĝıŊĝĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀȮĴńĚėŋħȮőħĵĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟ
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įĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ8 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶ
ĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵȮ2.47 ĮƖ 

- ŏėĶŊŗŀĚĨńħľĠƟŅȮ4 ĸƟŀĬńŗĚĕńĭĪňŗĴňĬŘņľĬńĔŏĭŅĔĺƞŅŏħŇĴ &DEA= 0.76': ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚ
ĨńħľĠƟŅĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶĔņěńħĺńĝıŊĝĕŀĚįĸœĴƟěņĬĺĬȮ3 ĝĬŇħȮœħƟŐĔƞĪŋŏĶňĵĬȮĴńĚėŋħȮŐĸŃĕĬŋĬȮőħĵ
ĨƟŀĚĔŅĶĶĩĨńħľĠƟŅȮ4 ĸƟŀĬńŗĚĕńĭĪňŗĴňĬŘņľĬńĔŏĭŅĔĺƞŅŏħŇĴȮŐĸŃĽŅĴŅĶĩŒĝƟĔńĭĽĺĬĪňŗıŊŘĬœĴƞŏĶňĵĭœħƟȮőħĵĔŅĶıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ20 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅ
ĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵȮ2.68 ĮƖ 

- ŏėĶŊŗŀĚėńħĕĬŅħįĸȮįĸľĴŅĔȮ&DEA= 0.63': ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚĴŊŀĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬ
ĔŅĶěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1ȮĝĬŇħėŊŀȮįĸľĴŅĔȮőħĵĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃ
ŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ5 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵȮ2.33 ĮƖ 

- ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞŀƞŀĬȮįĸĭĬĨƟĬȮœĴƞĨƟŀĚĨńħĴŅĺńħȮ&DEA = 0.62': ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅ
ŏėĶŊŗŀĚĴŊŀĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟěņĬĺĬȮ3 ĝĬŇħœħƟŐĔƞĪŋŏĶňĵĬȮĽƟĴőŀȮŐĸŃĕĬŋĬȮőħĵĔŅĶ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ15 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟ
ėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵȮ3.10 ĮƖ 

ĽņľĶńĭŏėĶŊŗŀĚěńĔĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıėƞŀĬĕƟŅĚĨŗņȮ&DEAȮƐȮ.,3)ȮĴňȮ0ȮĮĶŃŏĳĪȮœħƟŐĔƞ 
- ŏėĶŊŗŀĚĔĶňħŏĬŊŘŀŐĸŃŐĵĔŏĴĸŖħĴŃĕŅĴ &DEA = 0.42': įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶŐĮĶĶŌĮĕńŘĬĨƟĬĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħėŊŀĴŃĕŅĴȮőħĵĔŅĶ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ4 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟ
ėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵȮ2.63 ĮƖ 

- ĩŋĚĔĶŃħŅļĽņľĶńĭľƞŀįĸ &DEAȮ= 0.42': ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŀŋĮĔĶĦƢĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶ
ľƞŀįĸĕŀĚįĸœĴƟěņĬĺĬȮ2 ĝĬŇħȮœħƟŐĔƞĴŃĴƞĺĚȮŐĸŃĕĬŋĬȮőħĵĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬ
ĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ8 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃ
ŒĝƟŏĺĸŅőħĵŏĜĸňŗĵȮ2.48 ĮƖ 

őħĵĪňŗŏėĶŊŗŀĚěńĔĶŒĬĔĸŋƞĴĬňŘĴňĔŅĶĬņŏĕƟŅľĶŊŀĽńŗĚįĸŇĨŏĮƦĬĽƞĺĬŒľĠƞȮĽŇŗĚĪňŗĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨěņŏĮƦĬĨƟŀĚ
ĪņėŊŀĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏıŇŗĴŏĨŇĴŏıŊŗŀŒľƟŏėĶŊŗŀĚěńĔĶœħƟŒĝƟĮĶŃőĵĝĬƢĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚŏĔļĨĶĔĶŐĸŃ
įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨŒĬıŊŘĬĪňŗȮħńĚĬńŘĬěŉĚŏĮƦĬĔŅĶȮŒĝƟėĺŅĴıĵŅĵŅĴŐĸŃĨƟĬĪŋĬĪňŗœĴƞĽŌĚĴŅĔĬńĔŒĬĔŅĶ
ĮĶńĭĮĶŋĚŐĸŃĨƞŀĵŀħŏėĶŊŗŀĚěńĔĶŏľĸƞŅĬňŘȮŐĨƞěŃœħƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěĪňŗħňĽņľĶńĭŏĔļĨĶĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶ
őĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĪňŗĬņŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪŏľĸƞŅĬňŘœĮŒĝƟ  

3) ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĪňŗěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅ 
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ĳŅıĪňŗȮ6ȮDEA ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĪňŗěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅ 

 
ĔŅĶĺŇŏėĶŅŃľƢıĭĺƞŅĴňŏėĶŊŗŀĚěńĔĶĪňŗěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅŏıŊŗŀĶŀĚĶńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚŏĔļĨĶĔĶŐĸŃ

įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨěņĬĺĬĴŅĔĩŉĚȮ21 ĮĶŃŏĳĪȮŐĨƞĴňŏıňĵĚĮĶŃŏĳĪŏħňĵĺĪňŗĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶ
įĸŇĨĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħȮ&DEAȮ= 1,.' œħƟŐĔƞŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĶĩĔĶŃŏĝƟŅȮŐĸŃĴňŏėĶŊŗŀĚěńĔĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıėƞŀĬĕƟŅĚ
ħň  &DEAȮƑ 0.5' ŀňĔȮ9 ĮĶŃŏĳĪȮĽƞĺĬĪňŗŏľĸŊŀŀňĔȮ11 ĮĶŃŏĳĪȮĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŒľƟėĺŅĴŏľŖĬĺƞŅĴň
ĮĶŃĽŇĪīŇĳŅıĬƟŀĵȮ&DEAȮƐ 0.5' ħńĚŐĽħĚŏĮƦĬĶŅĵĸŃŏŀňĵħĨƞŀœĮĬňŘ 

ŏėĶŊŗŀĚěńĔĶĪňŗœħƟĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħȮ/ ĮĶŃŏĳĪœħƟŐĔƞ 
- ĶĩĔĶŃŏĝƟŅȮ&DEA=1.00): ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶěńħĔŅĶŐĸŃ
ĨńħŐĨƞĚĪĶĚıŋƞĴȮŐĸŃĕńŘĬĨŀĬĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟěņĬĺĬ  5 ĝĬŇħȮœħƟŐĔƞȮĪŋŏĶňĵĬȮĸņœĵȮĴńĚėŋħȮĴŃĴƞĺĚŐĸŃ
ĴŃĕŅĴ  őħĵĽƞĺĬŒľĠƞĨƟŀĚĔŅĶĶĩĔĶŃŏĝƟŅĪňŗĴňĬŘņľĬńĔŏĭŅĔĺƞŅŏħŇĴȮĽŅĴŅĶĩŏėĸŊŗŀĬĵƟŅĵœħƟŏĶŖĺȮĽņľĶńĭĴńĚėŋħ
ĨƟŀĚĔŅĶĶĩĔĶŃŏĝƟŅĪňŗĵŊŗĬŏĕƟŅœĮĪņĚŅĬŒĬıŋƞĴĨƟĬœĴƟœħƟȮŐĸŃŒĝƟĔńĭĽĺĬĪňŗıŊŘĬœĴƞŏĶňĵĭȮĽņľĶńĭĴŃĕŅĴĨƟŀĚĔŅĶĶĩ
ĔĶŃŏĝƟŅĪňŗĪņĚŅĬŒĬıŊŘĬĪňŗĸŅħŏĝŇĚŏĕŅœħƟħƟĺĵ ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěĽŌĚȮ
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őħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃ 100 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵ
ŏĜĸňŗĵ  2.82 ĮƖ 

ŏėĶŊŗŀĚěńĔĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıėƞŀĬĕƟŅĚħňȮ&/,.ȮƑȮDEAȮƑȮ.,3)ȮĴňȮ9ȮĮĶŃŏĳĪȮœħƟŐĔƞ 
- őħĶĬŏĔļĨĶ (DEA=0.87): ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶĮƚŀĚĔńĬőĶė
ŐĸŃŐĴĸĚȮěņĬĺĬ  5 ĝĬŇħȮœħƟŐĔƞȮĪŋŏĶňĵĬȮĴŃıĶƟŅĺȮĽƟĴőŀȮĴŃĕŅĴȮŐĸŃĽńĭĮŃĶħȮĪńŘĚĬňŘŏĔļĨĶĔĶĭŅĚıŊŘĬĪňŗĵńĚĴň
ėĺŅĴĨƟŀĚĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺįĸœĴƟħƟĺĵȮőħĵĽƞĺĬŒľĠƞĨƟŀĚĔŅĶőħĶĬĽņľĶńĭĜňħıƞĬȮŐĨƞĽņľĶńĭĪŋŏĶňĵĬĵńĚ
ĨƟŀĚĔŅĶőħĶĬĽņľĶńĭĩƞŅĵĳŅıĺŇŏėĶŅŃľƢĔŅĶĶŃĭŅħĕŀĚőĶėŐĴĸĚȮŐĸŃőħĶĬĪňŗĽŅĴŅĶĩĭŇĬĨŗņȮĜňħıƞĬĕŉŘĬħƟŅĬĭĬ
œħƟȮĶĺĴĪńŘĚőħĶĬŒĝƟŏĮƦĬŏėĶŊŗŀĚĕĬĵƟŅĵŒĬıŊŘĬĪňŗĪňŗĶĩĕĬĽƞĚŏĕƟŅœĴƞœħƟȮĽņľĶńĭĴŃĕŅĴĨƟŀĚĔŅĶőħĶĬĪňŗŐĶĚĸĴœĴƞĪņŒľƟ
ħŀĔĶƞĺĚ ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ59 ľĬƞĺĵȮ
ĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ  2.71 ĮƖ 

- ľŋƞĬĵĬĨƢŏĔŖĭĴŃıĶƟŅĺȮ&DEA=0.81): ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶ
ŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀĴŃıĶƟŅĺ  őħĵŏĮƦĬľŋƞĬĵĬĨƢĽņľĶńĭĮƖĬĨƟĬĴŃıĶƟŅĺŐĸŃŏĔŖĭĴŃıĶƟŅĺ
œħƟ ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ7 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟ
ėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ  3.58 ĮƖ 

- ŏėĶŊŗŀĚľńŗĬŐĸŃŀĭŐľƟĚľĴŅĔ (DEA=0.66): ŏĔļĨĶĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶőĶĚėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀįĸ
ľĴŅĔ őħĵŏĮƦĬŏėĶŊŗŀĚŀĭľĴŅĔŐľƟĚȮŀĵƞŅĚœĶĔŖĨŅĴĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬŏıŇŗĴŏĨŇĴĺƞŅȮėĺĶıńĥĬŅŒľƟŏĮƦĬŏėĶŊŗŀĚľńŗĬ
ŐĸŃŀĭľĴŅĔŐľƟĚ ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ10 
ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 2.52 ĮƖ 

- ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔľĴŅĔ (DEA=0.63): ŏĔļĨĶĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶőĶĚėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀįĸ
ľĴŅĔ  ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ5 ľĬƞĺĵȮ
ĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 2.47 ĮƖ 

- ŏėĶŊŗŀĚįƞŅįĸľĴŅĔĽħ (DEA=0.63): ŏĔļĨĶĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶőĶĚėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀįĸľĴŅĔ ĔŅĶ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ5 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟ
ėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 2.40 ĮƖ 

- ŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺľĴŅĔ (DEA=0.58): ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶ
ŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀľĴŅĔȮőħĵĨƟŀĚĔŅĶŒľƟĴňėĺŅĴĽŅĴŅĶĩĪńŘĚĨńħŐĸŃŏĔŖĭĪŃĸŅĵľĴŅĔ 
ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ10 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟ
ėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 3.15 ĮƖ 

- ŏėĶŊŗŀĚŀĭęƞŅĴŀħŐĴĸĚȮĴŃĕŅĴ (DEA=0.51): įŌƟĮĶŃĔŀĭĔŅĶőĶĚėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀĴŃĕŅĴ ĔŅĶ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ4 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟ
ėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 2.90 ĮƖ 

- ŏėĶŊŗŀĚėńħŐĵĔĴŃĕŅĴĨŅĴėĺŅĴľĺŅĬ (DEA=0.50):ȮįŌƟĮĶŃĔŀĭĔŅĶőĶĚėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶŐĮĶĶŌĮĕńŘĬĨƟĬĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀĴŃĕŅĴ ĔŅĶıńĥĬŅ
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ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ4 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅ
ĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 3.06 ĮƖ 

- ŏėĶŊŗŀĚĨĶĺěŏĝŊŘŀĶŅĳŅĵŒĬįĸŒĬİƤĔĴŃĕŅĴ (DEA=0.50): įŌƟĮĶŃĔŀĭĔŅĶőĶĚėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘŒĬĕńŘĬĨŀĬĔŅĶěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀĴŃĕŅĴ 
ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ4 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟ
ėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 3.06 ĮƖ 

ŏėĶŊŗŀĚěńĔĶĪňŗĴňĮĶŃĽŇĪīŇĳŅıėƞŀĬĕƟŅĚĨŗņȮ&DEAȮƐȮ.,3)ȮĴňȮ/2ȮĮĶŃŏĳĪȮœħƟŐĔƞ 
- ŀŋĮĔĶĦƢŏėĶŊŗŀĚĴŊŀȮĪňŗĝƞĺĵŒĬĔŅĶľƞŀįĸ (DEA=0.49): ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŀŋĮĔĶĦƢĮĶŃŏĳĪĬňŘȮŒĬ
ĕńŘĬĨŀĬĔŅĶľƞŀįĸĕŀĚįĸœĴƟěņĬĺĬȮ2 ĝĬŇħȮėŊŀĴŃĴƞĺĚŐĸŃĽƟĴőŀ ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟ
įĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ9 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶ
ĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 2.45 ĮƖ 

- ŏėĶŊŗŀĚŏĕĵƞŅĨƟĬŐĸŃĨŅĕƞŅĵĶŀĚŏĔŖĭ (DEA=0.47): ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬ
ĕńŘĬĨŀĬĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀĴŃĕŅĴ ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟ
įĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ4 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶ
ĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 3.26 ĮƖ 

- ŏėĶŊŗŀĚĨĶĺěĴŀħŐĸŃŐĴĸĚŒĬİƤĔĴŃĕŅĴȮ&œĴƞĨƟŀĚŐĔŃŏĮĸŊŀĔ' (DEA=0.46): įŌƟĮĶŃĔŀĭĔŅĶőĶĚėńħŐĵĔįĸįĸŇĨ
ĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŀŋĮĔĶĦƢĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 
ĝĬŇħȮėŊŀĴŃĕŅĴ ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ4 
ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 2.81 ĮƖ 

- ŏėĶŊŗŀĚĔŃŏĪŅŃŏĮĸŊŀĔĴŃĕŅĴ (DEA=0.43):ȮįŌƟĮĶŃĔŀĭĔŅĶőĶĚėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶěńħĔŅĶŐĮĶĶŌĮĕńŘĬĨƟĬĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀĴŃĕŅĴ ĔŅĶıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ4 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅ
ĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 2.64 ĮƖ 

- ŏėĶŊŗŀĚėńħĕĬŅħįĸȮİƤĔĴŃĕŅĴ (DEA=0.43): įŌƟĮĶŃĔŀĭĔŅĶőĶĚėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀĴŃĕŅĴ ĔŅĶ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ4 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟ
ėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 2.45 ĮƖ 

- ŏėĶŊŗŀĚŀĭęƞŅŏĝŊŘŀĶŅ (DEA=0.42): įŌƟĮĶŃĔŀĭĔŅĶőĶĚėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶ
ĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀĴŃĕŅĴ ĔŅĶıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ4 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅ
ĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 2.82 ĮƖ 

- ŏėĶŊŗŀĚĽŐĔĬœĕƞŐĴĸĚĺńĬĪŀĚĭĬįĸœĴƟ (DEA=0.39): ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŀŋĮĔĶĦƢĮĶŃŏĳĪĬňŘȮŒĬ
ĕńŘĬĨŀĬĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħȮėŊŀĽƟĴőŀ ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚ
ŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ3 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟ
ŏĺĸŅőħĵŏĜĸňŗĵ 3.16 ĮƖ 

- ŏėĶŊŗŀĚĨĶĺěĽŀĭőĶėŏĝŊŘŀĶŅĽĬŇĴĳŅĵŒĬįĸ (DEA=0.27): įŌƟĮĶŃĔŀĭĔŅĶőĶĚėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟ
ıńĥĬŅŀŋĮĔĶĦƢĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħȮėŊŀĕĬŋĬ ĔŅĶıńĥĬŅ
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ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ2 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅ
ĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 3.00 ĮƖ 

- ŏėĶŊŗŀĚĨĶĺěėĺŅĴľĺŅĬ (DEA=0.24): ŏĔļĨĶĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶőĶĚėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟ
ıńĥĬŅŀŋĮĔĶĦƢĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺŐĸŃĔŅĶŐĮĶĶŌĮŏĭŊŘŀĚĨƟĬĕŀĚįĸœĴƟěņĬĺĬȮ2 
ĝĬŇħȮėŊŀĕĬŋĬŐĸŃĴŃĕŅĴ ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖ
ĸŃȮ2 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 2.86 ĮƖ 

- ŏėĶŊŗŀĚĨńħĔŇŗĚŐĭĭŒĝƟŐĶĚħńĬĸĴ (DEA=0.22): ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬ
ĕńŘĬĨŀĬěńħĔŅĶŐĸŃĨńħŐĨƞĚĪĶĚıŋƞĴĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħȮėŊŀĕĬŋĬ ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟ
įĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ2 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶ
ĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 2.77 ĮƖ 

- ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔŐĸŃėĺńŗĬĨŅĽńĭĮŃĶħ (DEA=0.13): įŌƟĮĶŃĔŀĭĔŅĶőĶĚėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟ
ıńĥĬŅŀŋĮĔĶĦƢĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟěņĬĺĬŏıňĵĚȮ1 ĝĬŇħȮėŊŀĽńĭĮŃĶħȮ
ĞŉŗĚĮƤěěŋĭńĬŒĝƟŐĶĚĚŅĬĮŀĔŏĮĸŊŀĔŐĸŃėĺńŗĬĨŅħƟĺĵĴňħ ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚ
ŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ1 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟ
ŏĺĸŅőħĵŏĜĸňŗĵ 2.75 ĮƖ 

- ŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺĽńĭĮŃĶħ (DEA=0.11): ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬ
ĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħȮėŊŀĽńĭĮŃĶħȮőħĵŏĔļĨĶĔĶĨƟŀĚĔŅĶŒľƟıńĥĬŅĪńŘĚŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺŐĸŃŏĔŖĭįĸ
ĽńĭĮŃĶħħƟĺĵȮŐĨƞĬńĔĺŇěńĵĬņŏĽĬŀŏıňĵĚŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺĽńĭĮŃĶħőħĵĵńĚœĴƞĶĺĴŏėĶŊŗŀĚŏĔŖĭįĸĽńĭĮŃĶħ  ĔŅĶ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ1 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟ
ėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 3.14 ĮƖ 

- ŏėĶŊŗŀĚĮĸŌĔĪňŗĽŅĴŅĶĩĪņĚŅĬœħƟĪŋĔĽĳŅııŊŘĬĪňŗ-ĽĳŅıħŇĬ (DEA=0.10): ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬĔŅĶĮĸŌĔĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħȮėŊŀĽńĭĮŃĶħ ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘ
ěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ1 ľĬƞĺĵȮĬńĔĺŇěńĵŒľƟėĺŅĴŏľŖĬĺƞŅĔŅĶĺŇěńĵ/ıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒĝƟŏĺĸŅőħĵŏĜĸňŗĵ 2.93 ĮƖ 

ĽĶŋĮĺƞŅŏėĶŊŗŀĚěńĔĶŒĬĔĸŋƞĴĬňŘȮĴňŏĜıŅŃĶĩĔĶŃŏĝƟŅŐĸŃőħĶĬĔŅĶŏĔļĨĶŏĪƞŅĬńŘĬĪňŗĴňŐĬĺőĬƟĴėĺŅĴĨƟŀĚĔŅĶĽŌĚȮĽņľĶńĭ
ŒĝƟŒĬįĸœĴƟľĸŅĵĝĬŇħȮŐĨƞŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪŀŊŗĬŕĵńĚĴňėĺŅĴĨƟŀĚĔŅĶĬƟŀĵȮŐĸŃŏĮƦĬėĺŅĴĨƟŀĚĔŅĶŒĝƟŒĬįĸœĴƟĪňŗœĴƞĴňĴŌĸėƞŅ
ĔŅĶĽƞĚŀŀĔĴŅĔĬńĔȮŏėĶŊŗŀĚěńĔĶŒĬĔĸŋƞĴĬňŘĽƞĺĬŒľĠƞěŉĚœĴƞĴňĔŅĶĬņŏĕƟŅľĶŊŀĽńŗĚįĸŇĨȮħńĚĬńŘĬĔŅĶŏĶŇŗĴĨƟĬĺŇěńĵŐĸŃıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶŒĬĔĸŋƞĴĬňŘěŉĚĴňĨƟĬĪŋĬėƞŀĬĕƟŅĚĽŌĚȮŐĸŃœħƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěœĴƞĴŅĔȮěŉĚŀŅěĽƞĚįĸŒľƟĴňĬńĔĺŇěńĵŐĸŃ
įŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŒľƟėĺŅĴĽĬŒěĬƟŀĵȮŀĵƞŅĚœĶĔŖĨŅĴŏĔļĨĶĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĵńĚĴňėĺŅĴ
ĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶŒĬĔĸŋƞĴĬňŘȮŀňĔĪńŘĚŏĮƦĬįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔĽŌĚȮěŉĚěņŏĮƦĬĪňŗĳŅėĶńģěŃĨƟŀĚĽƞĚŏĽĶŇĴŐĸŃ
ĽĬńĭĽĬŋĬŒľƟĴňĔŅĶĺŇěńĵĪňŗĨĶĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚŏĔļĨĶĔĶŒĬıŊŘĬĪňŗ  

ĬŀĔěŅĔĬňŘŏėĶŊŗŀĚěńĔĶĪňŗĔĸƞŅĺĴŅĕƟŅĚĭĬĬňŘȮĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĵńĚœħƟĬņŏĽĬŀŏėĶŊŗŀĚěńĔĶ
ŐĸŃŀŋĮĔĶĦƢĽņľĶńĭĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶȮĕŀĚįĸœĴƟĪńŘĚȮ10 ĝĬŇħȮĞŉŗĚŀĵŌƞŒĬ
ĔĸŋƞĴĕŀĚŏėĶŊŗŀĚěńĔĶĪňŗěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅȮŀĵƞŅĚœĶĔŖĨŅĴŒĬĔŅĶĽńĴĳŅļĦƢŏĔļĨĶĔĶœĴƞıĭĺƞŅĴňįŌƟŒħĨƟŀĚĔŅĶŒľƟĴň
ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮĪńŘĚĬňŘŀŅěŏĮƦĬŏıĶŅŃŏĔļĨĶĔĶĪňŗœĮĽńĴĳŅļĦƢĪŋĔĶŅĵĸƟĺĬœħƟĮĸŌĔįĸœĴƟěĬĽŅĴŅĶĩŏĔŖĭ
įĸįĸŇĨœħƟŐĸƟĺȮěŉĚĵńĚœĴƞĴňėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚěńĔĶȮĮĶŃŏĳĪħńĚĔĸƞŅĺ 
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4) ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĪňŗœĴƞĴňĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŒľƟėĺŅĴĽĬŒěŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅ 
ŏĔļĨĶĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĪňŗŒľƟĽńĴĳŅļĦƢĩŉĚėĺŅĴĨƟŀĚĔŅĶŒľƟĴňĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶȮ

ĵńĚĔĸƞŅĺĩŉĚŏėĶŊŗŀĚěńĔĶľĶŊŀŀŋĮĔĶĦƢĔŅĶŏĔļĨĶŀňĔȮ16 ĮĶŃŏĳĪĪňŗĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸœĴƞœħƟŒľƟ
ėĺŅĴŏľŖĬĩŉĚĻńĔĵĳŅıĕŀĚŏėĶŊŗŀĚěńĔĶŏľĸƞŅĬňŘȮŐĵĔĨŅĴĔĸŋƞĴŐĸŃŏĶňĵĚĨŅĴĸņħńĭĕŀĚįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇě 
ĶŅĵĸŃŏŀňĵħŒĬĳŅėįĬĺĔȮĚȮ3Ȯ ħńĚĬňŘ 

o ŏėĶŊŗŀĚěńĔĶĬņŏĕƟŅľĶŊŀĽńŗĚįĸŇĨŏĮƦĬĽƞĺĬŒľĠƞ ėĺĶĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅŏıŇŗĴ ŐĨƞœĴƞĴňĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶ
įĸŇĨŒľƟėĺŅĴĽĬŒěŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅ 

ĳŅıĪňŗȮ7ȮįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇě ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĪňŗěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅ 

 
ŏėĶŊŗŀĚěńĔĶĬņŏĕƟŅľĶŊŀĽńŗĚįĸŇĨŏĮƦĬĽƞĺĬŒľĠƞȮėĺĶĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅŏıŇŗĴȮŐĨƞœĴƞĴňĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŒľƟ

ėĺŅĴĽĬŒěŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĴňȮ3ȮĮĶŃŏĳĪȮœħƟŐĔƞ 
- ŏėĶŊŗŀĚĪņėĺŅĴĽŃŀŅħįĸȮ+ĜňħĬŘņŐĸŃȮŏĮƙŅĸĴ: įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħėŊŀȮĴńĚėŋħȮĔŅĶıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ9 ľĬƞĺĵ 

- ŏėĶŊŗŀĚėńħĕĬŅħįĸȮįĸĴŃĴƞĺĚ: įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶ
ĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħėŊŀȮĴŃĴƞĺĚȮĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪ
ĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ6 ľĬƞĺĵ 

- ŏėĶŊŗŀĚĽœĸħƢŏĬŊŘŀĕĬŋĬ: įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬ
ĕńŘĬĨŀĬěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħėŊŀĕĬŋĬȮĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟ
įĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ4 ľĬƞĺĵ 

- ŏėĶŊŗŀĚĨńħŐĨƞĚĸŌĔĴŃıĶƟŅĺȮ+ŒľƟœħƟĨŅĴĶŌĮĪĶĚĪňŗĨƟŀĚĔŅĶ: įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶ
ŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħėŊŀĴŃıĶƟŅĺȮĔŅĶ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ3 ľĬƞĺĵ 

- ŏėĶŊŗŀĚĨńħŐĨƞĚĸŌĔĴŃıĶƟŅĺȮ+ĴňĮĶŃĽŇĪīŇĳŅıŐĸŃėĺŅĴŐĴƞĬĵņĽŌĚ: įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴ
ĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħėŊŀĴŃıĶƟŅĺȮ
ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ3 ľĬƞĺĵ 
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őħĵŏĜĸňĵŐĸƟĺŏėĶŊŗŀĚěńĔĶĪńŘĚȮ3ȮĮĶŃŏĳĪĬňŘŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěŏıňĵĚĮƖĸŃȮ3ȮľĬƞĺĵȮěŉĚŀŅěŏĮƦĬĽŅŏľĨŋĪňŗ
ĪņŒľƟœĴƞĴňĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŒľƟėĺŅĴĽĬŒěȮŏĬŊŗŀĚěŅĔœĴƞėŋƟĴėƞŅĨƞŀĔŅĶĸĚĪŋĬŏıŊŗŀĺŇěńĵŐĸŃıńĥĬŅ 

o ŏėĶŊŗŀĚěńĔĶĪňŗěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅ ŐĨƞœĴƞĴňĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŒľƟėĺŅĴĽĬŒěŒĬĔŅĶĺŇěńĵ
ŐĸŃıńĥĬŅ 

ĳŅıĪňŗȮ8ȮįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇě ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĪňŗěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅ 

 
ŏėĶŊŗŀĚěńĔĶĪňŗěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅŐĨƞœĴƞĴňĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŒľƟėĺŅĴĽĬŒěŒĬĔŅĶĺŇěńĵŐĸŃ
ıńĥĬŅĴňȮ//ȮĮĶŃŏĳĪȮœħƟŐĔƞ 
- ŏėĶŊŗŀĚėńħėŋĦĳŅıŐĸŃėĺŅĴľĺŅĬŏĪėőĬőĸĵňȮNIR: įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟ 3 ĝĬŇħȮœħƟŐĔƞȮĪŋŏĶňĵĬȮĴŃĴƞĺĚȮŐĸŃ
ĴŃĕŅĴ ĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃ 24 ľĬƞĺĵ 

- ŏėĶŊŗŀĚĜŅĵĶńĚĽňĪňŗĴňĶŅėŅĩŌĔĸĚ: įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶ
ĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟ 2 ĝĬŇħȮœħƟŐĔƞȮĪŋŏĶňĵĬȮŐĸŃĴŃĴƞĺĚȮĔŅĶıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ16 ľĬƞĺĵ  

- ĶŃĭĭĽŅĵıŅĬĸņŏĸňĵĚȮŒĬĔĶŃĭĺĬĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĮĶŃĔŀĭħƟĺĵĔĶŃĭĺĬĔŅĶȮėńħŐĵĔȮĝŋĭįĸȮĮƚŅĵĵŅ
ĪňŗĕńŘĺȮŐĸŃĪņŒľƟŐľƟĚ: įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬ
ĕńŘĬĨŀĬěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħėŊŀȮĪŋŏĶňĵĬȮĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟ
įĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ10 ľĬƞĺĵ 

- ŏėĶŊŗŀĚėńħĕĬŅħįĸȮįĸĪŋŏĶňĵĬ: įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶ
ĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħėŊŀȮĪŋŏĶňĵĬȮĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪ
ĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ10 ľĬƞĺĵ 

- ŏėĶŊŗŀĚįĸŇĨįĸœĴƟŐĝƞŐĕŖĚ:  įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮ
ŒĬĕńŘĬĨŀĬŐĮĶĶŌĮĕńŘĬĨƟĬĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħėŊŀȮĪŋŏĶňĵĬȮĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬ
ĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ10 ľĬƞĺĵ 
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- ĶŃĭĭĽŅĵıŅĬĸņŏĸňĵĚȮŒĬĔĶŃĭĺĬĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĮĶŃĔŀĭħƟĺĵĔĶŃĭĺĬĔŅĶȮŏėĶŊŗŀĚėńħĕĬŅħįĸȮ
ŐĸŃĭĶĶěŋĔĸƞŀĚ: įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬ
ĕńŘĬĨŀĬŐĮĶĶŌĮĕńŘĬĨƟĬĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħėŊŀȮĴńĚėŋħȮĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚ
ŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ9 ľĬƞĺĵ 

- ŏėĶŊŗŀĚĨĶĺěėĺŅĴĽŋĔȮħŇĭȮĕŀĚĴŃĕŅĴ: įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħėŊŀȮĴŃĕŅĴȮĔŅĶıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ8 ľĬƞĺĵ 

- ĶŃĭĭĽŅĵıŅĬĸņŏĸňĵĚȮŒĬĔĶŃĭĺĬĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĮĶŃĔŀĭħƟĺĵĔĶŃĭĺĬĔŅĶȮŏėĶŊŗŀĚėńħĕĬŅħįĸȮėńħ
ėŋĦĳŅıŐĸŃėĺŅĴľĺŅĬȮ&ŏĝƞĬȮŏĪėőĬőĸĵňȮNIR ) ĸƟŅĚŏėĶŊŗŀĚĪņėĺŅĴĽŃŀŅħįĸȮŏėĸŊŀĭįŇĺȮŐĸŃŏĮƙŅŐľƟĚ: 
įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħėŊŀȮĽƟĴőŀȮĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵ
ŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ7 ľĬƞĺĵ 

- ŏėĶŊŗŀĚŀĭœŀĬŘņĪňŗĴňĶŅėŅĩŌĔĸĚ: įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅŏėĶŊŗŀĚěńĔĶ
ĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħėŊŀȮĴŃĴƞĺĚȮĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪ
ĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ6 ľĬƞĺĵ 

- ŏėĶŊŗŀĚėńħĕĬŅħįĸįĸĸņœĵĽħœĺƟĔƟŅĬ: įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħėŊŀĸņœĵȮĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶ
ĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ5 ľĬƞĺĵ 

- ľŋƞĬĵĬĨƢŏĔŖĭĴŃıĶƟŅĺĪňŗĽŅĴŅĶĩĺńħėĺŅĴŐĔƞȮŀƞŀĬȮĕŀĚįĸȮĭĬĨƟĬȮ: ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŒľƟıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘȮŒĬĕńŘĬĨŀĬŏėĶŊŗŀĚěńĔĶĽņľĶńĭĔŅĶŏĔŖĭŏĔňŗĵĺĕŀĚįĸœĴƟŏıňĵĚȮ1 ĝĬŇħėŊŀĴŃıĶƟŅĺȮĔŅĶıńĥĬŅ
ŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĬňŘěŃŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěőħĵŏĜĸňŗĵĮĶŃĴŅĦĮƖĸŃȮ3 ľĬƞĺĵ 

ŏėĶŊŗŀĚěńĔĶĪńŘĚȮ//ȮĮĶŃŏĳĪĬňŘŒľƟįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěėƞŀĬĕƟŅĚĽŌĚȮŐĨƞĨƟŀĚŒĝƟŏĪėőĬőĸĵňŒĬĔŅĶĺŇěńĵĽŌĚȮěŉĚŀŅě
ŏĮƦĬĽŅŏľĨŋĪňŗĪņŒľƟœĴƞĴňĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŒľƟėĺŅĴĽĬŒěȮŏĬŊŗŀĚěŅĔœĴƞėŋƟĴėƞŅĨƞŀĔŅĶĸĚĪŋĬŏıŊŗŀĺŇěńĵŐĸŃ
ıńĥĬŅ 

ĽĶŋĮœħƟĺƞŅŏėĶŊŗŀĚěńĔĶŐĸŃŀŋĮĔĶĦƢŒĬĔĸŋƞĴĬňŘĽƞĺĬŒľĠƞŏĮƦĬėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨ
ĪňŗĨƟŀĚĔŅĶŒľƟĴňĔŅĶıńĥĬŅȮŐĸŃĽƞĺĬŒľĠƞŏĮƦĬŏėĶŊŗŀĚěńĔĶĪňŗěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅȮĞŉŗĚĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨ
ŏėĶŊŗŀĚěńĔĶĔĸŀŅěœĴƞĴňėĺŅĴŏĝňŗĵĺĝŅĠŏĔňŗĵĺĔńĭŏėĶŊŗŀĚěńĔĶŒĬőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨȮľĶŊŀŀŅěŏľŖĬĺƞŅĴňįĸĨŀĭŐĪĬĪŅĚ
ŏĻĶļģĔŇěĨŗņȮěŉĚœĴƞœħƟŒľƟėĺŅĴŏľŖĬŒĬŏĶŊŗŀĚĻńĔĵĳŅıĕŀĚĨĬŏŀĚŏıŊŗŀįĸŇĨŒľƟœħƟĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĮĶŃĔŀĭĔŅĶ 

 
ŒĬĳŅıĶĺĴĕŀĚĔŅĶĺŇŏėĶŅŃľƢĞŉŗĚœħƟĬņĮĶŃŏĳĪŏėĶŊŗŀĚěńĔĶĪňŗĪńŘĚŏĔļĨĶĔĶ/įŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨȮŐĸŃ
ĬńĔĺŇěńĵ/įŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶȮĴňėĺŅĴŏľŖĬĨĶĚĔńĬŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅěņĬĺĬ 41 ĮĶŃŏĳĪĴŅľŅ
ĮĶŃĽŇĪīŇĳŅıħƟĺĵĺŇīň DEA ŐĸƟĺĬņįĸĔŅĶĺŇŏėĶŅŃľƢĴŅŏĮĶňĵĭŏĪňĵĭĔńĭėĺŅĴĵŅĔĚƞŅĵŒĬĔŅĶľŅĞŊŘŀŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶŒĬ
ĨĸŅħ 

 ĽŅĴŅĶĩĽĶŋĮŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŏĮƚŅľĴŅĵĪňŗĴňėĺŅĴĽņėńĠĨƞŀĔŅĶįĸŇĨŏıŊŗŀĽƞĚŀŀĔįĸœĴƟĪňŗĴňĻńĔĵĳŅı
ĕŀĚœĪĵőħĵěņŐĬĔŀŀĔŏĮƦĬȮ3 ĔĸŋƞĴœħƟŐĔƞ 
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ĔĸŋƞĴĪňŗȮ1 ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĴňŒĝƟĚŅĬŐĸŃěņľĬƞŅĵĪńŗĺœĮȮĨƟŀĚĺŇěńĵħƟŅĬĔŅĶĮĶńĭŒĝƟŒľƟĽŀħėĸƟŀĚĔńĭıŊŘĬĪňŗŐĸŃ
ĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 

ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŏĮƚŅľĴŅĵŒĬĔĸŋƞĴĬňŘȮœħƟŐĔƞȮ 
ŏėĶŊŗŀĚĽŌĭĬŘņħƟĺĵıĸńĚŐĽĚŀŅĪŇĨĵƢȮĞŉŗĚŒĝƟĔńĭįĸœĴƟŏĔŊŀĭĪŋĔĝĬŇħȮŏėĶŊŗŀĚħŌħőėĸĬĞŉŗĚŒĝƟĔńĭĴŃıĶƟŅĺ ŐĸŃĶŃĭĭŒľƟ

ĬŘņȮŏėĶŊŗŀĚěńĔĶŐĸŃĶŃĭĭĪńŘĚȮ1 ĮĶŃŏĳĪŏĮƦĬŏėĶŊŗŀĚěńĔĶĪňŗĴňŒĝƟĚŅĬŐĸŃěņľĬƞŅĵĪńŗĺœĮȮŐĨƞŀŅěĨƟŀĚĴňĔŅĶĺŇěńĵŏıŇŗĴŏĨŇĴȮ
ŏıŊŗŀŒľƟŏĔļĨĶĔĶœħƟŒĝƟŀĵƞŅĚĽŀħėĸƟŀĚĔńĭıŊŘĬĪňŗŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ  ĞŉŗĚĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸ
ĔŅĶŏĔļĨĶĴňĻńĔĵĳŅııŀŏıňĵĚŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮŏıŊŗŀĮĶńĭĮĶŋĚŐĸŃħńħŐĮĸĚŏėĶŊŗŀĚěńĔĶĪńŘĚĽŅĴĮĶŃŏĳĪȮŒľƟĨĶĚĔńĭ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚŏĔļĨĶĔĶőħĵŒĝƟŏĺĸŅŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅœĴƞĴŅĔĬńĔȮ 

 
ĔĸŋƞĴĪňŗȮ2  ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĬņŏĕƟŅľĶŊŀĽńŗĚįĸŇĨŏĮƦĬĽƞĺĬŒľĠƞȮėĺĶĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅŏıŇŗĴ 
ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŏĮƚŅľĴŅĵŒĬĔĸŋƞĴĬňŘĴňĪńŘĚĽŇŘĬȮ15 ĮĶŃŏĳĪȮĨŅĴĶŅĵĸŃŏŀňĵħŒĬĳŅėįĬĺĔȮĚȮ0ȮȮĪńŘĚĬńŘĬĴň

ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮ4 ĮĶŃŏĳĪȮĪňŗĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨĴňĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĽŌĚȮŒĬĔŅĶĪņ
ŏėĶŊŗŀĚěńĔĶŒľƟœħƟĮĶŃĽŇĪīŇĳŅıĨŅĴĪňŗŏĔļĨĶĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĨƟŀĚĔŅĶȮĞŉŗĚœħƟŐĔƞȮŏėĶŊŗŀĚĨńħľĠƟŅ
ĨŇħŐĪĶĔŏĨŀĶƢĴňŐĕĬĵŊŗĬœĮĨńħȮĴňȮSensor ľĸĭĪƞŀĬŘņȮȮŏėĶŊŗŀĚĨńħľĠƟŅȮĬŘņľĬńĔŏĭŅȮŒĝƟĶňőĴĪėĺĭėŋĴȮľĶŊŀȮŒĝƟȮGPSȮ
ĶĩĭĶĶĪŋĔĕĬŅħŏĸŖĔĪňŗĴňĬŘņľĬńĔŏĭŅȮŐĸŃ ėĶŊŗŀĚĴŊŀĝƞĺĵŏĔŖĭĴńĚėŋħȮĪňŗĽŅĴŅĶĩĽŀħŐĪĶĔœĮŒĬıŋƞĴĨƟĬœħƟȮŐĸŃĨŇħŏėĶŊŀĚ
ĴŊŀŒĬĔŅĶĺńħėĺŅĴŀƞŀĬȮŐĔƞěŅĔĽňĕŀĚįĸĔƞŀĬŏĔŖĭȮĽƞĺĬŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬĔĸŋƞĴĬňŘěņĬĺĬȮ9 ĮĶŃŏĳĪȮĞŉŗĚŏĮƦĬ
ĽƞĺĬŒľĠƞĕŀĚĔĸŋƞĴȮıĭĺƞŅĪňŗĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨĴňĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅėƞŀĬĕƟŅĚħňȮĴňŏėĶŊŗŀĚěńĔĶĔĸ
ŏıňĵĚȮ2 ĮĶŃŏĳĪŒĬĔĸŋƞĴĬňŘȮĪňŗĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨĴňĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅėƞŀĬĕƟŅĚĨŗņ 

ȮȮ 
ĔĸŋƞĴĪňŗȮ3  ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĪňŗěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅ 
ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŏĮƚŅľĴŅĵŒĬĔĸŋƞĴĬňŘĴňĪńŘĚĽŇŘĬȮ23 ĮĶŃŏĳĪȮĨŅĴĶŅĵĸŃŏŀňĵħŒĬĳŅėįĬĺĔȮĚȮ0   

ĶĩĔĶŃŏĝƟŅŏĮƦĬŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŏĔļĨĶŏıňĵĚĮĶŃŏĳĪŏħňĵĺȮĪňŗĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨĴňĻńĔĵĳŅıŒĬĔŅĶ
ĺŇěńĵŐĸŃıńĥĬŅėƞŀĬĕƟŅĚħňȮĽƞĺĬĪňŗŏľĸŊŀŀňĔȮ22 ĮĶŃŏĳĪȮĬńŘĬȮĪňŏėĶŊŗŀĚěńĔĶěņĬĺĬȮ13 ĮĶŃŏĳĪĪňŗĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶ
įĸŇĨĵńĚĴňĻńĔĵĳŅıĨŗņŒĬĔŅĶĪņŏėĶŊŗŀĚěńĔĶŒľƟœħƟĮĶŃĽŇĪīŇĳŅıĨŅĴĪňŗŏĔļĨĶĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨ
ĨƟŀĚĔŅĶȮ 

ĔĸŋƞĴĪňŗȮ4 ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĪňŗœĴƞĴňĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŒľƟėĺŅĴĽĬŒěŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮ 
ŐĨƞěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅ 

ĬŀĔěŅĔĬňŘĵńĚĴňĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĪňŗœĴƞĴňĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŒľƟėĺŅĴĽĬŒěŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮȮĞŉŗĚ
ĮĶŃĔŀĭħƟĺĵŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮ/4ȮĮĶŃŏĳĪȮĶŅĵĸŃŏŀňĵħŒĬĳŅėįĬĺĔ ĚȮ3 ȮĞŉŗĚŏėĶŊŗŀĚěńĔĶŏľĸƞŅĬňŘĽƞĺĬŒľĠƞŏĮƦĬ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨȮŐĨƞĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸœĴƞœħƟŒľƟ
ėĺŅĴĽņėńĠȮĞŉŗĚŀŅěŏľŖĬĺƞŅĴňįĸĨŀĭŐĪĬĪŅĚŏĻĶļģĔŇěĨŗņȮľĶŊŀĨƟŀĚŒĝƟŏĪėőĬőĸĵňĝńŘĬĽŌĚŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮŏĮƦĬ
ŏėĶŊŗŀĚěńĔĶŀňĔĔĸŋƞĴľĬŉŗĚĪňŗĳŅėĶńģěņŏĮƦĬěŃĨƟŀĚŒľƟĔŅĶĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬŒľƟĴňĔŅĶĺŇěńĵ 
 
 
 
 



75 
 

ĭĪĪňŗȮ5 
ŐįĬıńĥĬŅĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĶŀĚĶńĭĔŅĶįĸŇĨŏıŊŗŀĽƞĚŀŀĔįĸœĴƟĪňŗĴňĻńĔĵĳŅıĕŀĚœĪĵ 

ěŅĔĔŅĶĻŉĔļŅĽĩŅĬĳŅıĔŅĶįĸŇĨȮĮƤĠľŅȮŀŋĮĽĶĶėŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵȮĨĸŀħěĬŏėĶŊŗŀĚěńĔĶĔĸ
ĔŅĶŏĔļĨĶĪňŗŏĔļĨĶĔĶŒĝƟŀĵŌƞŒĬĮƤěěŋĭńĬŐĸŃĨƟŀĚĔŅĶŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶ
ıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒľƟœħƟĨŅĴĪňŗŏĔļĨĶĔĶŐĸŃįŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĨƟŀĚĔŅĶȮőħĵıŇěŅĶĦŅ
ėĺŅĴŏĮƦĬœĮœħƟěŅĔȮĻńĔĵĳŅıŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĕŀĚĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮŏıŊŗŀ
œħƟĴŅĞŉŗĚŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŏĮƚŅľĴŅĵȮĪňŗĴňėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŒľƟœħƟĮĶŃĽŇĪīŇĳŅıĨŅĴĪňŗŏĔļĨĶĔĶ
ŐĸŃįŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħŐĵĔįĸįĸŇĨĨƟŀĚĔŅĶȮŒĬĭĪĪňŗȮ4 ĽŅĴŅĶĩĽĶŋĮŐįĬıńĥĬŅĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸ
ĔŅĶŏĔļĨĶĶŀĚĶńĭĔŅĶįĸŇĨŏıŊŗŀĽƞĚŀŀĔįĸœĴƟĪňŗĴňĻńĔĵĳŅıĕŀĚœĪĵȮœħƟħńĚĬňŘ 

ŐįĬĔŅĶıńĥĬŅĪňŗȮ1 ĽĬńĭĽĬŋĬĔŅĶĺŇěńĵŏıŊŗŀĔŅĶĮĶńĭŒĝƟŒľƟĽŀħėĸƟŀĚĔńĭıŊŘĬĪňŗŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬőħĵŏĬƟĬ
ĔŅĶŒľƟĪŋĬĺŇěńĵŒĬĶŃħńĭŀŅĝňĺĻŉĔļŅȮľĶŊŀįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŒĬĪƟŀĚĩŇŗĬȮŒĬĸńĔļĦŃĮĶŃĵŋĔĨƢ
ŐĸŃħńħŐĮĸĚȮĮĶŃĔŀĭħƟĺĵȮŏėĶŊŗŀĚěńĔĶĔĸŒĬĔĸŋƞĴĪňŗȮ1 ħńĚĬňŘ 

 

ŐįĬĔŅĶıńĥĬŅĪňŗȮ0ȮĽĬńĭĽĬŋĬĔŅĶĺŇěńĵŏıŊŗŀıńĥĬŅĨƞŀĵŀħŒľƟĴňĽĴĶĶĩĬŃĨĶĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ŏĔļĨĶĔĶȮĮĶŃĔŀĭħƟĺĵȮŏėĶŊŗŀĚěńĔĶŒĬĔĸŋƞĴĪňŗȮ2ȮħńĚĬňŘȮ 

ĸņħńĭĪňŗ ŏėĶŊŗŀĚěńĔĶŏĮƚŅľĴŅĵ ĮĶŃŏħŖĬĺŇěńĵ 
1 ĶŃĭĭĽŌĭĬŘņȮŒĝƟıĸńĚĚŅĬěŅĔŐĽĚŀŅĪŇĨĵƢ ĺŇěńĵĶŃĭĭĔŅĶŏĝŊŗŀĴĨƞŀŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŏħŇĴŏĕƟŅĔńĭĶŃĭĭĨƟĬ

ĔņŏĬŇħıĸńĚĚŅĬĪňŗŏĮƦĬĶŃĭĭıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ 
2 ŏėĶŊŗŀĚħŌħőėĸĬ ĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚħŌħőėĸĬľĶŊŀŏĶŊŀħŌħŏĸĬŒľƟĴň

ĮĶŃĽŇĪīŇĳŅıĽŌĚĕŉŘĬŐĸŃŒĝƟĚŅĬœħƟŏľĴŅŃĽĴĔńĭıŊŘĬĪňŗĪňŗĴňőėĸĬ
ŏľĬňĵĺȮĸńĔļĦŃėĸŀĚĔĺƟŅĚŐĸŃĬŘņĨŊŘĬȮŐĔƟœĕĮƤĠľŅĨŃĔŀĬĨŇħ
ŒĭıńħĮƤƩĴ 

3 ĶŃĭĭŒľƟĬŘņ ĺŇěńĵŐĸŃıńĥĬŅĶŌĮŐĭĭĔŅĶĨŇħĨńŘĚĶŃĭĭĬŘņŒľƟĮĸŀħĳńĵěŅĔ
ĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 

ĸņħńĭĪňŗ ŏėĶŊŗŀĚěńĔĶŏĮƚŅľĴŅĵ ĮĶŃŏħŖĬĺŇěńĵŐĸŃıńĥĬŅ 
1 ŏėĶŊŗŀĚŏĔŖĭĴńĚėŋħȮ ŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺįĸĴńĚėŋħĪňŗĽŅĴŅĶĩŐĪĶĔŒĬıŋƞĴĨƟĬœħƟȮĨŇħ

ŏėĶŊŀĚĺńħŀƞŀĬ-ŐĔƞěŅĔĽňįĸ 
2 ĶĩĭĶĶĪŋĔĕĬŅħŏĸŖĔ ĬŘņľĬńĔŏĭŅ  ĶĩĭĶĶĪŋĔŏŀĬĔĮĶŃĽĚėƢĕĬŅħŏĸŖĔȮĬŘņľĬńĔŏĭŅȮŏĕƟŅĩŉĚıŊŘĬĪňŗ

ĮĸŌĔȮĴňĶŃĭĭĵĔŏĪħƟŅĬĕƟŅĚľĶŊŀĶŃĭĭĸņŏĸňĵĚħŇĬŀŀĔħƟŅĬĕƟŅĚȮ
&ĔĶĦňŒĝƟĕĬħŇĬ' 

3 ŏėĶŊŗŀĚĨńħľĠƟŅ ĬŘņľĬńĔŏĭŅȮŒĝƟĶňőĴĪėĺĭėŋĴȮ
ľĶŊŀȮŒĝƟȮGPS 

ĶĩĨńħľĠƟŅœĶƟėĬĕńĭ ĬŘņľĬńĔŏĭŅȮėĺĭėŋĴħƟĺĵĶňőĴĪėŀĬőĪĶĸȮ
-ȮGPS 

4 ŏėĶŊŗŀĚĨńħľĠƟŅĨŇħŐĪĶĔŏĨŀĶƢ ŏėĶŊŗŀĚĨńħľĠƟŅĨŇħĶĩŐĪĶĔŏĨŀĶƢȮȮĴňŐĕĬĵŊŗĬŏĕƟŅœĮĨńħŐĸŃĴňȮ
Sensor ŏıŊŗŀľĸĭľĸňĔĪƞŀĬŘņĕŀĚĶŃĭĭŒľƟĬŘņ 

5 ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔĸņœĵ ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔĸņœĵĪňŗœĴƞĪņŒľƟŏĬŊŘŀĝŘņ 
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ŐįĬĔŅĶıńĥĬŅĪňŗȮ3ȮĔŅĶĽĬńĭĽĬŋĬĪŋĬĺŇěńĵœĮıĶƟŀĴĔńĭĔŅĶĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀĔńĭįŌƟĮĶŃĔŀĭĔŅĶőĶĚĚŅĬėńħ
ŐĵĔ-ĺŇĽŅľĔŇěĝŋĴĝĬ-ĨĸŅħėƟŅĽƞĚȮŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶŒĬĔĸŋƞĴĬňŘȮĮĶŃĔŀĭħƟĺĵȮŏėĶŊŗŀĚěńĔĶŒĬĔĸŋƞĴĪňŗȮ3 
ŐĸŃȮĔĸŋƞĴĪňŗȮ4 ħńĚĬňŘȮȮ 

ŏėĶŊŗŀĚěńĔĶŒĬĔĸŋƞĴĪňŗȮ1ȮŏėĶŊŗŀĚěńĔĶĪňŗěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅ 

ĸņħńĭĪňŗ ŏėĶŊŗŀĚěńĔĶŏĮƚŅľĴŅĵ ĮĶŃŏħŖĬĺŇěńĵŐĸŃıńĥĬŅ 
6 ŏėĶŊŗŀĚĨńħĔŇŗĚĨŇħŐĪĶĔŏĨŀĶƢĴňŐĕĬĵŊŗĬœħƟĵŅĺȮ
ĮĶńĭŀĚĻŅœħƟ 

ŏėĶŊŗŀĚĨńħĔŇŗĚĨŇħĶĩŐĪĶĔŏĨŀĶƢȮĴňŐĕĬĵŊŗĬœħƟĵŅĺȮĮĶńĭŀĚĻŅŐĸŃ
ľńĔĴŋĴœħƟȮĽŅĴŅĶĩėĺĭėŋĴœħƟĭĬĔĶŃŏĝƟŅȮ 

7 ŏėĶŊŗŀĚıƞĬĽŅĶĬńŗĚĕńĭ (Air Blast) ŏėĶŊŗŀĚıƞĬĽŅĶŏėĴňĬńŗĚĕńĭŐĭĭȮAir Blast ĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴȮ
ŐĸŃıƞĬœħƟĪńŗĺĩŉĚȮŐĸŃıƞĬœħƟĽŌĚŏĔŇĬȮ3ȮŏĴĨĶ 

8 ŏėĶŊŗŀĚėĺƟŅĬŏĴĸŖħĸņœĵĽħ ŏėĶŊŗŀĚėĺƟŅĬŏĴĸŖħĸņœĵĽħ 
9 ĶĩĨńħľĠƟŅĪňŗĽŅĴŅĶĩŒĝƟĔńĭĽĺĬĪňŗıŊŘĬœĴƞŏĶňĵĭ ĶĩĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭȮĪňŗĴňĬŘņľĬńĔŏĭŅȮĽŅĴŅĶĩŒĝƟĚŅĬŒĬĽĺĬ

ĪňŗıŊŘĬœĴƞŏĶňĵĭȮ 
10 ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟŐĸŃŏėĶŊŗŀĚĽńĭĵƞŀĵ ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟőėĬĨƟĬŐĸŃŏėĶŊŗŀĚĽńĭĵƞŀĵĔŇŗĚœĴƟ 
11 ĶĩĨńħľĠƟŅ  ĶĩĨńħľĠƟŅ 4 ĸƟŀĬńŗĚĕńĭĪňŗĴňĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ 
12 ŏėĶŊŗŀĚėńħĕĬŅħįĸľĴŅĔ ŏėĶŊŗŀĚėńħĕĬŅħįĸľĴŅĔĽħŐĸŃľĴŅĔŐľƟĚ 
13 ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞ ŀƞŀĬȮĕŀĚįĸ ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞȮŀƞŀĬȮĕŀĚįĸœĴƟĭĬĨƟĬȮ&œĴƞĨƟŀĚĨńħĸĚĴŅĺńħ' 
14 ĩŋĚĔĶŃħŅļĽņľĶńĭľƞŀįĸ ĩŋĚľƞŀįĸȮĮƚŀĚĔńĬŐĴĸĚȮėŋĦĳŅıħňȮĶŅėŅĩŌĔ 
15 ŏėĶŊŗŀĚĔĶňħŏĬŊŘŀŐĸŃŐĵĔŏĴĸŖħĴŃĕŅĴ ŏėĶŊŗŀĚĔĶňħŏĬŊŘŀŐĸŃŐĵĔŏĴĸŖħĴŃĕŅĴ 

ĸņħńĭĪňŗ ŏėĶŊŗŀĚěńĔĶŏĮƚŅľĴŅĵ ĮĶŃŏħŖĬĺŇěńĵŐĸŃıńĥĬŅ 
1 
ĶĩĔĶŃŏĝƟŅ 

ĶĩĔĶŃŏĝƟŅĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ ŏėĸŊŗŀĬĵƟŅĵœħƟŏĶŖĺȮĽŅĴŅĶĩĺŇŗĚ
ĶŃľĺƞŅĚĶƞŀĚȮĽŅĴŅĶĩĵŊŗĬŏĕƟŅœĮĪņĚŅĬŒĬıŋƞĴĨƟĬœħƟȮĪņĚŅĬœħƟħňŒĬ
ĽĺĬĪňŗıŊŘĬœĴƞŏĶňĵĭŐĸŃŒĬıŊŘĬĪňŗŏĝŇĚŏĕŅ 

2 

őħĶĬŏĔļĨĶ 

- őħĶĬıƞĬĽŅĶŏėĴňĪňŗĽŅĴŅĶĩĭŇĬĨŗņȮĜňħıƞĬĕŉŘĬħƟŅĬĭĬœħƟȮ 
- őħĶĬıƞĬĽŅĶŏėĴňĪňŗŐĶĚĸĴœĴƞĪņŒľƟħŀĔĶƞĺĚ 
- őħĶĬĕĬĽƞĚįĸįĸŇĨĪňŗĽŅĴŅĶĩĪņĚŅĬŒĬıŊŘĬĪňŗĪňŗĶĩĕĬĽƞĚŏĕƟŅ
œĴƞœħƟ 
- őħĶĬĩƞŅĵĳŅıȮĽņľĶńĭĩƞŅĵĳŅııĶƟŀĴĶŃĭĭĺŇŏėĶŅŃľƢĝĬŇħ
ŐĸŃěņĬĺĬĕŀĚőĶėŐĸŃŐĴĸĚ 

3 ľŋƞĬĵĬĨƢŏĔŖĭĴŃıĶƟŅĺ ľŋƞĬĵĬĨƢŏĔŖĭĴŃıĶƟŅĺ 
4 ŏėĶŊŗŀĚľńŗĬŐĸŃŀĭŐľƟĚľĴŅĔ ŏėĶŊŗŀĚľńŗĬŐĸŃŀĭŐľƟĚľĴŅĔ 
5 ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔľĴŅĔ ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔľĴŅĔ 
6 ŏėĶŊŗŀĚįƞŅįĸľĴŅĔĽħ ŏėĶŊŗŀĚįƞŅįĸľĴŅĔĽħ 
7 ŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺľĴŅĔ ŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺȮĨńħŐĸŃŏĔŖĭĪŃĸŅĵľĴŅĔ 
8 ŏėĶŊŗŀĚŀĭęƞŅĴŀħŐĴĸĚŒĬİƤĔĴŃĕŅĴ  ŏėĶŊŗŀĚŀĭęƞŅĴŀħŐĴĸĚŒĬİƤĔĴŃĕŅĴ 
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ĔĸŋƞĴĪňŗȮ4 ĔĸŋƞĴŏėĶŊŗŀĚěńĔĶĪňŗœĴƞĴňĬńĔĺŇěńĵŐĸŃįŌƟĮĶŃĔŀĭĔŅĶįĸŇĨŒľƟėĺŅĴĽĬŒěŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮ 
ŐĨƞěņŏĮƦĬĨƟŀĚĺŇěńĵŐĸŃıńĥĬŅ 

ĸņħńĭĪňŗ ŏėĶŊŗŀĚěńĔĶŏĮƚŅľĴŅĵ ĮĶŃŏħŖĬĺŇěńĵŐĸŃıńĥĬŅ 
9 
ŏėĶŊŗŀĚėńħŐĵĔĴŃĕŅĴĨŅĴėĺŅĴľĺŅĬ 

ŏėĶŊŗŀĚėńħėŋĦĳŅıŐĸŃėĺŅĴľĺŅĬĕŀĚĴŃĕŅĴħƟĺĵŏĪėőĬőĸĵňȮNIR 
ľĶŊŀŏĪėőĬőĸĵňŀŊŗĬ 

10 ŏėĶŊŗŀĚĨĶĺěŏĝŊŘŀĶŅĳŅĵŒĬįĸŒĬİƤĔĴŃĕŅĴ ŏėĶŊŗŀĚĨĶĺěŏĝŊŘŀĶŅĳŅĵŒĬįĸŒĬİƤĔĴŃĕŅĴ 
11 ŀŋĮĔĶĦƢŏėĶŊŗŀĚĴŊŀ ĪňŗĝƞĺĵŒĬĔŅĶľƞŀįĸ ŀŋĮĔĶĦƢŏėĶŊŗŀĚĴŊŀȮĪňŗĝƞĺĵŒĬĔŅĶľƞŀįĸ 
12 ŏėĶŊŗŀĚŏĕĵƞŅĨƟĬȮŐĸŃĨŅĕƞŅĵĶŀĚŏĔŖĭİƤĔ

ĴŃĕŅĴ 
ŏėĶŊŗŀĚŏĕĵƞŅĨƟĬȮŐĸŃĨŅĕƞŅĵĶŀĚĶńĭĔŅĶŏĔŖĭŏĔňŗĵĺİƤĔĴŃĕŅĴ 

13 ŏėĶŊŗŀĚĨĶĺěŐĴĸĚĳŅĵŒĬİƤĔĴŃĕŅĴ ŏėĶŊŗŀĚĨĶĺěĴŀħŐĸŃŐĴĸĚŒĬİƤĔĴŃĕŅĴȮ&œĴƞĨƟŀĚŐĔŃŏĮĸŊŀĔ' 
14 ŏėĶŊŗŀĚĔŃŏĪŅŃŏĮĸŊŀĔĴŃĕŅĴ ŏėĶŊŗŀĚĔŃŏĪŅŃŏĮĸŊŀĔĴŃĕŅĴ 
15 ŏėĶŊŗŀĚėńħĕĬŅħįĸ İƤĔĴŃĕŅĴ ŏėĶŊŗŀĚėńħĕĬŅħįĸ İƤĔĴŃĕŅĴ 
16 ŏėĶŊŗŀĚŀĭęƞŅŏĝŊŘŀĶŅ ŏėĶŊŗŀĚŀĭęƞŅŏĝŊŘŀĶŅŒĬİƤĔĴŃĕŅĴ 
17 ŏėĶŊŗŀĚĽŐĔĬœĕƞŐĴĸĚĺńĬĪŀĚĭĬįĸœĴƟ ŏėĶŊŗŀĚĽŐĔĬœĕƞŐĴĸĚĺńĬĪŀĚĭĬįĸĽƟĴőŀ 
18 ŏėĶŊŗŀĚĨĶĺěĽŀĭőĶėŏĝŊŘŀĶŅĽĬŇĴĳŅĵŒĬįĸ ŏėĶŊŗŀĚĨĶĺěĽŀĭőĶėŏĝŊŘŀĶŅĽĬŇĴĳŅĵŒĬįĸĕĬŋĬ 
19 ŏėĶŊŗŀĚĺńħėĺŅĴľĺŅĬ ėĺŅĴľĺŅĬħƟĺĵŏĪėőĬőĸĵňȮNIR ľĶŊŀŏĪėőĬőĸĵňŀŊŗĬ 
20 ŏėĶŊŗŀĚĨńħĔŇŗĚŐĭĭŒĝƟŐĶĚĸĴ ŏėĶŊŗŀĚĨńħĔŇŗĚŐĭĭŒĝƟŐĶĚĸĴ 
21 ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔŐĸŃėĺńŗĬĨŅĽńĭĮŃĶħ ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔŐĸŃėĺńŗĬĨŅĽńĭĮŃĶħ 
22 ŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺĽńĭĮŃĶħ ŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺĽńĭĮŃĶħ 
23 ŏėĶŊŗŀĚĮĸŌĔĪňŗĽŅĴŅĶĩĪņĚŅĬœħƟĪŋĔĽĳŅı

ıŊŘĬĪňŗŐĸŃĽĳŅıħŇĬ 
ŏėĶŊŗŀĚĮĸŌĔĽńĭĮŃĶħĪňŗĽŅĴŅĶĩĪņĚŅĬœħƟĪŋĔĽĳŅııŊŘĬĪňŗŐĸŃĽĳŅı
ħŇĬ 

ĸņħńĭĪňŗ ŏėĶŊŗŀĚěńĔĶŏĮƚŅľĴŅĵ ĮĶŃŏħŖĬĺŇěńĵŐĸŃıńĥĬŅ 
1 ŏėĶŊŗŀĚėńħėŋĦĳŅıŐĸŃėĺŅĴľĺŅĬĕŀĚįĸœĴƟȮħƟĺĵ
ŏĪėőĬőĸĵňȮNIR 

ŏėĶŊŗŀĚėńħėŋĦĳŅıŐĸŃėĺŅĴľĺŅĬĕŀĚįĸœĴƟȮħƟĺĵ
ŏĪėőĬőĸĵňȮNIRȮľĶŊŀŏĪėőĬőĸĵňŀŊŗĬ 

2 ŏėĶŊŗŀĚĜŅĵĶńĚĽňįĸœĴƟ ŏėĶŊŗŀĚĜŅĵĶńĚĽňĪňŗĴňĶŅėŅĩŌĔĸĚ 
3 ĶŃĭĭĽŅĵıŅĬĸņŏĸňĵĚ ŒĬĔĶŃĭĺĬĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺĮĶŃĔŀĭħƟĺĵĔĶŃĭĺĬĔŅĶȮėńħŐĵĔȮĝŋĭ
įĸȮĮƚŅĵĵŅĪňŗĕńŘĺ ŐĸŃĪņŒľƟŐľƟĚ 

ĶŃĭĭĽŅĵıŅĬĸņŏĸňĵĚȮŒĬĔĶŃĭĺĬĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ
ĮĶŃĔŀĭħƟĺĵĔĶŃĭĺĬĔŅĶȮėńħŐĵĔȮĝŋĭįĸȮĮƚŅĵĵŅĪňŗĕńŘĺȮ
ŐĸŃĪņŒľƟŐľƟĚȮ&ŏıŊŗŀĸħıŊŘĬĪňŗĔŅĶĪņĚŅĬ'ȮŒĬőĶĚėńħŐĵĔ
ĪŋŏĶňĵĬ 

4 ŏėĶŊŗŀĚėńħĕĬŅħįĸįĸĪŋŏĶňĵĬ ŏėĶŊŗŀĚėńħĕĬŅħįĸįĸĪŋŏĶňĵĬ 
5 ŏėĶŊŗŀĚįĸŇĨįĸœĴƟŐĝƞŐĕŖĚ ŏėĶŊŗŀĚįĸŇĨįĸœĴƟŐĝƞŐĕŖĚ 
6 ĶŃĭĭĽŅĵıŅĬĸņŏĸňĵĚ ŒĬĔĶŃĭĺĬĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺĮĶŃĔŀĭħƟĺĵĔĶŃĭĺĬĔŅĶȮŏėĶŊŗŀĚėńħ
ĕĬŅħįĸ ŐĸŃĭĶĶěŋĔĸƞŀĚ 

ĶŃĭĭĽŅĵıŅĬĸņŏĸňĵĚȮŒĬĔĶŃĭĺĬĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ
ĮĶŃĔŀĭħƟĺĵĔĶŃĭĺĬĔŅĶȮŏėĶŊŗŀĚėńħĕĬŅħįĸȮŐĸŃĭĶĶěŋ
ĔĸƞŀĚȮŒĬőĶĚėńħĭĶĶěŋȮ 
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ľĬƞĺĵĽĬńĭĽĬŋĬĪŋĬĺŇěńĵěņŏĮƦĬĨƟŀĚĶŃĭŋľńĺĕƟŀĚŅĬĺŇěńĵŒľƟĝńħŏěĬĨĶĚĔńĭŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŏĮƚŅľĴŅĵĪňŗ

œħƟĻŉĔļŅœĺƟŒĬőėĶĚĔŅĶĬňŘȮŏıŊŗŀŒľƟŐįĬıńĥĬŅĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĶŀĚĶńĭĔŅĶįĸŇĨŏıŊŗŀĽƞĚŀŀĔ
įĸœĴƟĪňŗĴňĻńĔĵĳŅıĕŀĚœĪĵȮŏĔŇħįĸĽńĴķĪīŇśȮėĺĶĽĬńĭĽĬŋĬŏĚŇĬĪŋĬĽņľĶńĭĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮ
ĪňŗĽŅĴŅĶĩĽĬńĭĽĬŋĬŏĔļĨĶĔĶŒĬĔŅĶįĸŇĨįĸœĴƟŐĸŃįŌƟĮĶŃĔŀĭĔŅĶėńħŐĵĔįĸįĸŇĨȮŒľƟĽŅĴŅĶĩĵĔĶŃħńĭĮĶŃĽŇĪīŇĳŅı
ĔŅĶįĸŇĨıĶƟŀĴĔńĭėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĔŅĶįĸŇĨŒľƟħňĕŉŘĬȮĨĸŀħěĬŏıŇŗĴĴŌĸėƞŅĔŅĶĽƞĚŀŀĔįĸœĴƟœĪĵŒĬĨĸŅħőĸĔœħƟ
ŀĵƞŅĚŐĪƟěĶŇĚ 

ŀĵƞŅĚœĶĔŖĨŅĴĵńĚœĴƞėĺĶĴňĔŅĶĽƞĚŏĽĶŇĴĔŅĶŒĝƟŐĸŃŏįĵŐıĶƞŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗœħƟĶńĭŏĚŇĬĪŋĬŒĬĪņĔŅĶ
ĺŇěńĵŐĸŃıńĥĬŅěĬĔĺƞŅěŃĴňĔŅĶĪħĽŀĭĔŅĶŒĝƟĚŅĬŀĵƞŅĚĴńŗĬŒěŐĸŃŏĮƦĬĪňŗĵŀĴĶńĭĕŀĚįŌƟŒĝƟ 
 

ĪńŘĚĬňŘœħƟĬņŏĽĬŀįĸĔŅĶĻŉĔļŅĨƞŀĪňŗĮĶŃĝŋĴȮįŌƟŏĝňŗĵĺĝŅĠȮĬńĔĺŇĝŅĔŅĶȮįŌƟĽƞĚŀŀĔȮįŌƟĮĶŃĔŀĭĔŅĶȮĔĸŋƞĴįŌƟŏĔňŗĵĺĕƟŀĚ
ŒĬŐĨƞĸŃĳŅėĽƞĺĬȮŐĸŃįŌƟĪňŗĴňĽƞĺĬœħƟŏĽňĵȮ&Key Player) ěņĬĺĬȮ110 ėĬȮŏĴŊŗŀĺńĬŀńĚėŅĶĪňŗȮ23 ŏĴļŅĵĬȮ2567 Ħ,Ȯ
ľƟŀĚĭŀĸĶŌĴȮ2  őĶĚŐĶĴĶŅĴŅĔŅĶƢŏħƟĬȮ ĶŅĵĸŃŏŀňĵħĨŅĴȮĳŅėįĬĺĔȮĚȮ4 
 

 

 

 

ĸņħńĭĪňŗ ŏėĶŊŗŀĚěńĔĶŏĮƚŅľĴŅĵ ĮĶŃŏħŖĬĺŇěńĵŐĸŃıńĥĬŅ 
7 ŏėĶŊŗŀĚĪņėĺŅĴĽŃŀŅħįĸȮ+ĜňħĬŘņŐĸŃȮŏĮƙŅĸĴ ŏėĶŊŗŀĚĪņėĺŅĴĽŃŀŅħįĸȮ+ĜňħĬŘņŐĸŃȮŏĮƙŅĸĴȮȮŒĬőĶĚėńħ

ŐĵĔĴńĚėŋħ 
8 ŏėĶŊŗŀĚĨĶĺěėĺŅĴĽŋĔȮħŇĭȮĕŀĚĴŃĕŅĴ ŏėĶŊŗŀĚĨĶĺěėĺŅĴĽŋĔȮħŇĭȮĕŀĚĴŃĕŅĴȮľĸńĚŏĔŖĭŏĔňŗĵĺ 
9 ĶŃĭĭĽŅĵıŅĬĸņŏĸňĵĚ ŒĬĔĶŃĭĺĬĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺĮĶŃĔŀĭħƟĺĵĔĶŃĭĺĬĔŅĶȮŏėĶŊŗŀĚėńħ
ĕĬŅħįĸ ėńħėŋĦĳŅıŐĸŃėĺŅĴľĺŅĬȮ&ŏĝƞĬȮ
ŏĪėőĬőĸĵňȮNIR ) ĸƟŅĚŏėĶŊŗŀĚĪņėĺŅĴĽŃŀŅħįĸȮ
ŏėĸŊŀĭįŇĺ ŐĸŃŏĮƙŅŐľƟĚ 

ĶŃĭĭĽŅĵıŅĬĸņŏĸňĵĚȮŒĬĔĶŃĭĺĬĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ
ĮĶŃĔŀĭħƟĺĵĔĶŃĭĺĬĔŅĶȮŏėĶŊŗŀĚėńħĕĬŅħįĸȮėńħ
ėŋĦĳŅıŐĸŃėĺŅĴľĺŅĬȮ&ŏĝƞĬȮŏĪėőĬőĸĵňȮNIR ) ĸƟŅĚ
ŏėĶŊŗŀĚĪņėĺŅĴĽŃŀŅħįĸȮŏėĸŊŀĭįŇĺȮŐĸŃŏĮƙŅŐľƟĚȮŒĬőĶĚ
ėńħŐĵĔĽƟĴőŀ 

10 ŏėĶŊŗŀĚŀĭœŀĬŘņ ŏėĶŊŗŀĚŀĭœŀĬŘņĴŃĴƞĺĚĪňŗĴňĶŅėŅĩŌĔĸĚ 
11 ŏėĶŊŗŀĚėńħĕĬŅħįĸȮįĸĴŃĴƞĺĚ ŏėĶŊŗŀĚėńħĕĬŅħįĸȮįĸĴŃĴƞĺĚ 
12 ŏėĶŊŗŀĚėńħĕĬŅħįĸįĸĸņœĵĽħœĺƟĔƟŅĬ ŏėĶŊŗŀĚėńħĕĬŅħįĸįĸĸņœĵĽħœĺƟĔƟŅĬ 
13 ŏėĶŊŗŀĚĽœĸħƢŏĬŊŘŀĕĬŋĬ ŏėĶŊŗŀĚĽœĸħƢŏĬŊŘŀĕĬŋĬ 
14 ľŋƞĬĵĬĨƢŏĔŖĭĴŃıĶƟŅĺĪňŗĽŅĴŅĶĩĺńħėĺŅĴŐĔƞȮŀƞŀĬȮ

ĕŀĚįĸȮĭĬĨƟĬ  
ľŋƞĬĵĬĨƢŏĔŖĭĴŃıĶƟŅĺĪňŗĽŅĴŅĶĩĺńħėĺŅĴŐĔƞȮŀƞŀĬȮĕŀĚįĸȮ
ĭĬĨƟĬ 

15 ŏėĶŊŗŀĚĨńħŐĨƞĚĸŌĔĴŃıĶƟŅĺȮ+ŒľƟœħƟĨŅĴĶŌĮĪĶĚĪňŗ
ĨƟŀĚĔŅĶ 

ŏėĶŊŗŀĚĨńħŐĨƞĚĸŌĔĴŃıĶƟŅĺȮ+ŒľƟœħƟĨŅĴĶŌĮĪĶĚĪňŗĨƟŀĚĔŅĶ 

16 ŏėĶŊŗŀĚĨńħŐĨƞĚĸŌĔĴŃıĶƟŅĺȮ+ĴňĮĶŃĽŇĪīŇĳŅıŐĸŃ
ėĺŅĴŐĴƞĬĵņĽŌĚ 

ŏėĶŊŗŀĚĨńħŐĨƞĚĸŌĔĴŃıĶƟŅĺȮ+ĴňĮĶŃĽŇĪīŇĳŅıŐĸŃėĺŅĴ
ŐĴƞĬĵņĽŌĚ 
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https://catalog.customs.go.th/dataset/?tags=%E0%B8%AA%E0%B8%96%E0%B8%B4%E0%B8%95%E
0%B8%B4%E0%B8%99%E0%B8%B3%E0%B9%80%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B8%A
A%E0%B8%B4%E0%B8%99%E0%B8%84%E0%B9%89%E0%B8%B2 
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ĳŅėįĬĺĔȮĔȮȮ 
ĔŅĶėńħŏĸŊŀĔĝĬŇħĕŀĚįĸœĴƟŏĮƚŅľĴŅĵĽņľĶńĭĔŅĶěńħĪņŐįĬıńĥĬŅĔŅĶĵĔĶŃħńĭĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔ 

ĳŅėįĬĺĔȮĔȮ1ȮȮĔŅĶěńħĪņħńĝĬňĝňŘĺńħĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔĕŀĚįĸœĴƟȮ&Revealed Comparative 
Advantage - RCA) 

PA?ȮŏĮƦĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĮĶŇĴŅĦȮĪňŗĬņĴŅŒĝƟŒĬĔŅĶĔņľĬħĶŅĵĔŅĶįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔȮőħĵŒĝƟ
ĨńĺĝňŘĺńħȮ&Glbga_rmp'ȮĪňŗŏĶňĵĔĺƞŅȮĨńĺĝňŘĺńħėĺŅĴœħƟŏĮĶňĵĭőħĵŏĮĶňĵĭŏĪňĵĭȮ&Pctc_jcbȮAmkn_p_rgtcȮ?bt_lr_ec'Ȯ
ĨńĺĝňŘĺńħĪňŗœħƟĬňŘȮĴŅěŅĔŐĬĺėŇħĪňŗĺƞŅŒĬĨĸŅħőĸĔĴňĔŅĶŐĕƞĚĕńĬŏĽĶňĶŃľĺƞŅĚĮĶŃŏĪĻįŌƟĽƞĚŀŀĔȮĞŉŗĚĮĶŃŏĪĻĪňŗĽŅĴŅĶĩĽƞĚŀŀĔœħƟ
ĵƞŀĴĴňėĺŅĴœħƟŏĮĶňĵĭŏľĬŊŀĮĶŃŏĪĻĪňŗœĴƞĽŅĴŅĶĩĽƞĚŀŀĔœħƟľĶŊŀĽƞĚŀŀĔœħƟŒĬĮĶŇĴŅĦĬƟŀĵȮŏĬŊŗŀĚěŅĔĮĶŃŏĪĻįŌƟĽƞĚŀŀĔĴň
ěņĬĺĬĴŅĔȮĨĸŀħěĬĔŅĶŐĕƞĚĕńĬĴňėĺŅĴĞńĭĞƟŀĬȮĶĺĴĩŉĚĽĩŅĬŃĪŅĚŏĻĶļģĔŇěŒĬŐĨƞĸŃĮĶŃŏĪĻĬńŘĬĴňėĺŅĴŐĨĔĨƞŅĚĔńĬȮ
ĪņŒľƟŐĨƞĸŃĮĶŃŏĪĻĨƞŅĚĔŖĴňĽƞĺĬŒĬĔŅĶĔņľĬħėĺŅĴœħƟŏĮĶňĵĭȮħńĚĬńŘĬȮěŉĚœħƟĴňĔŅĶĬņĕƟŀĴŌĸĔŅĶėƟŅĶŃľĺƞŅĚĮĶŃŏĪĻĴŅŒĝƟŒĬ
ĔŅĶĺńħėĺŅĴœħƟŏĮĶňĵĭŒĬĔŅĶĽƞĚŀŀĔĽŇĬėƟŅŐĨƞĸŃĝĬŇħĶŃľĺƞŅĚĮĶŃŏĪĻĨƞŅĚŕȮĞŉŗĚŒĬĶŃĵŃŐĶĔȮ@_j_qq_Ȯ&/743'ȮœħƟŏĽĬŀ
ŐĬĺĪŅĚŒĬĔŅĶėņĬĺĦĨńĺĝňŘĺńħȮPctc_jcbȮAmkn_p_rgtcȮ?bt_lr_ecȮ&PA?'ȮœĺƟħńĚĬňŘ 

Ὑὅὃ

ὢ
ὢ

ὢ
ὢ

 

ĨńĺĝňŘĺńħĬňŘĶŃĭŋĺƞŅȮPctc_jcbȮAmkn_p_rgtcȮ?bt_lr_ecȮĕŀĚĮĶŃŏĪĻȮ?ȮŒĬĔŅĶĽƞĚŀŀĔĽŇĬėƟŅȮhȮĺńħœħƟěŅĔĔŅĶ
ĬņĽńħĽƞĺĬĕŀĚĔŅĶĽƞĚŀŀĔĽŇĬėƟŅȮhȮěŅĔĮĶŃŏĪĻȮ?Ȯ&ľĶŊŀȮ8Ȯ'ȮĨƞŀĵŀħĶĺĴĕŀĚĔŅĶĽƞĚŀŀĔĽŇĬėƟŅȮhȮĕŀĚőĸĔȮ&ľĶŊŀȮ8 Ȯ
ŏĮĶňĵĭŏĪňĵĭĔńĭľĶŊŀľŅĶħƟĺĵĽńħĽƞĺĬĕŀĚĔŅĶĽƞĚŀŀĔĽŇĬėƟŅĪŋĔĝĬŇħĕŀĚȮ?Ȯ&ľĶŊŀȮ8 ȮĨƞŀĵŀħĶĺĴĔŅĶĽƞĚŀŀĔĽŇĬėƟŅĪŋĔ
ĝĬŇħĕŀĚőĸĔȮ&ľĶŊŀȮ8Ȯ'ȮĩƟŅȮPA?ȮĴňėƞŅĴŅĔĔĺƞŅȮ/ȮŐĽħĚĺƞŅĮĶŃŏĪĻȮ?ȮĴňėĺŅĴœħƟŏĮĶňĵĭőħĵŏĮĶňĵĭŏĪňĵĭŒĬĔŅĶĽƞĚŀŀĔ
ĽŇĬėƟŅȮhȮŐĨƞĩƟŅȮPA?ȮĴňėƞŅĬƟŀĵĔĺƞŅȮ/ȮŐĽħĚĺƞŅĮĶŃŏĪĻȮ?ȮĴňėĺŅĴŏĽňĵŏĮĶňĵĭőħĵŏĮĶňĵĭŏĪňĵĭŒĬĔŅĶĽƞĚŀŀĔĽŇĬėƟŅȮhȮĽŌƞ
ĨĸŅħőĸĔ 

ĬńĭĨńŘĚŐĨƞĪňŗœħƟĴňĔŅĶŐĬŃĬņȮPA?ȮŏıŊŗŀĺńħėĺŅĴœħƟŏĮĶňĵĭőħĵŏĮĶňĵĭŏĪňĵĭŒĬħƟŅĬĔŅĶĽƞĚŀŀĔŏĮƦĬĨƟĬĴŅȮĬńĔĺŇěńĵ
ĪŅĚŏĻĶļģĔŇěĶŃľĺƞŅĚĮĶŃŏĪĻěņĬĺĬĴŅĔĔŖœħƟŒĝƟĨńĺĝňŘĺńħĬňŘŒĬĔŅĶĺŇŏėĶŅŃľƢĳŅėŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻĨƞŅĚŕȮŒĬ
ĕĦŃŏħňĵĺĔńĬȮĔŖĴňĬńĔĺŇěńĵĭŅĚĽƞĺĬĪňŗĝňŘŒľƟŏľŖĬěŋħŀƞŀĬĕŀĚĽŌĨĶĪňŗŒĝƟĺńħȮPA?ȮőħĵŏĜıŅŃŒĬĮĶŃŏħŖĬĪňŗĺƞŅėƞŅĕŀĚȮPA?ȮĪňŗœħƟ
ěŅĔĽŌĨĶĬňŘĴňėƞŅĨńŘĚŐĨƞȮ.ȮěĬĩŉĚȮƌȮěŉĚœĴƞŀŅěĬņėƞŅĪňŗœħƟěŅĔėņĬĺĦĕŀĚŐĨƞĸŃĮĶŃŏĪĻĴŅŏĮĶňĵĭŏĪňĵĭĔńĬœħƟȮŐĸŃŐĴƟŐĨƞŒĬ
ĮĶŃŏĪĻŏħňĵĺĔńĬŒĬŏĺĸŅĪňŗĨƞŅĚĔńĬĔŖœĴƞĽŅĴŅĶĩĬņĴŅŏĮĶňĵĭŏĪňĵĭĔńĬœħƟŏĝƞĬĔńĬȮĪńŘĚĬňŘĬńĔĺŇěńĵĪńŗĺőĸĔĵńĚėĚŒľƟėĺŅĴĽĬŒěĔńĭ
ėĺŅĴœħƟŏĮĶňĵĭőħĵŏĮĶňĵĭŏĪňĵĭȮěŉĚœħƟĴňĔŅĶıńĥĬŅĽŌĨĶĪňŗŒĝƟĺńħȮőħĵıĵŅĵŅĴŐĔƟœĕěŋħŀƞŀĬĕŀĚĨńĺĝňŘĺńħŏħŇĴ 

Q_lgb_qȮ_lbȮQfglȮ&0.//'ȮœħƟĻŉĔļŅĔŅĶıńĥĬŅĨńĺĝňŘĺńħȮPA?ȮŐĸŃœħƟĽĶŋĮĺƞŅȮWsȮcrȮ_j,Ȯ&0..7'ȮėŊŀĔĸŋƞĴ
ĬńĔĺŇěńĵĪňŗœħƟĬņŏĽĬŀĽŌĨĶĨńĺĝňŘĺńħėĺŅĴœħƟŏĮĶňĵĭőħĵŏĮĶňĵĭŏĪňĵĭĪňŗœħƟŐĔƟœĕěŋħŀƞŀĬĕŀĚȮPA?ȮŏħŇĴȮQ_lgb_qȮ_lbȮQfglȮ
&0.//'ȮœħƟĶŅĵĚŅĬĽĶŋĮĺƞŅŒĬŏĝŇĚŐĬĺėŇħȮ&amlacnr'ȮĔŅĶĽƞĚŀŀĔĽŇĬėƟŅĭŅĚĝĬŇħŀŅěŏĔŇħĕŉŘĬŒĬŏĺĸŅŒħŏĺĸŅľĬŉŗĚőħĵĪňŗœĴƞĴň
ėĺŅĴœħƟŏĮĶňĵĭľĶŊŀŏĽňĵŏĮĶňĵĭȮŏĶňĵĔěŋħĬňŘĺƞŅȮamkn_p_rgtc+_bt_lr_ec+lcsrp_jȮnmglrȮħńĚĬńŘĬĪňŗěŋħĬňŘȮėƞŅėĺŅĴ
œħƟŏĮĶňĵĭőħĵŏĮĶňĵĭŏĪňĵĭěŃŏĪƞŅĔńĭȮ/ȮȮĩƟŅȮ8ᴂȮėŊŀĔŅĶĽƞĚŀŀĔĽŇĬėƟŅȮhȮĕŀĚĮĶŃŏĪĻȮ?ȮĪňŗěŋħȮamkn_p_rgtc+
_bt_lr_ec+lcsrp_jȮnmglrȮĔŖěŃıĭĺƞŅ 

ὢᴂ
ὢ
ὢ
ὢ

ρ 
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ľĶŊŀŀňĔĬńĵľĬŉŗĚ ὢᴂ =  

ėĺŅĴœħƟŏĮĶňĵĭȮ&ľĶŊŀŏĽňĵŏĮĶňĵĭ'ȮőħĵŏĮĶňĵĭŏĪňĵĭĔŖėŊŀįĸĨƞŅĚĶŃľĺƞŅĚĔŅĶĽƞĚŀŀĔěĶŇĚĔńĭĔŅĶĽƞĚŀŀĔĪňŗěŋħĞŉŗĚœĴƞ
ĴňėĺŅĴœħƟŏĮĶňĵĭŏĽňĵŏĮĶňĵĭȮŐĨƞŐĪĬĪňŗěŃŒľƟįĸĕŀĚĨńĺĝňŘĺńħĬňŘĽŅĴŅĶĩĴňėƞŅĨńŘĚŐĨƞȮ.ȮĩŉĚȮƌȮWsȮcrȮ_j,Ȯ&0..7'ȮœħƟȮ
lmpk_jgxcȮėƞŅėĺŅĴœħƟŏĮĶňĵĭȮ&ľĶŊŀŏĽňĵŏĮĶňĵĭ'ȮőħĵŏĮĶňĵĭŏĪňĵĭħƟĺĵĔŅĶĬņĵŀħĶĺĴĔŅĶĽƞĚŀŀĔĽŇĬėƟŅĪŋĔĝĬŇħĕŀĚőĸĔ
ĴŅľŅĶįĸĨƞŅĚĶŃľĺƞŅĚĔŅĶĽƞĚŀŀĔěĶŇĚĔńĭĔŅĶĽƞĚŀŀĔĪňŗěŋħĞŉŗĚœĴƞĴňėĺŅĴœħƟŏĮĶňĵĭŏĽňĵŏĮĶňĵĭȮŐĸŃŏĶňĵĔĨńĺĝňŘĺńħĬňŘĺƞŅȮ
Lmpk_jgxcbȮpctc_jcbȮamkn_p_rgtcȮ_bt_lr_ecȮ&LPA?'ȮĞŉŗĚĴňėƞŅħńĚĬňŘ 

NRCA = 
Ў

 =   

őħĵĪňŗ ὢ  ėŊŀ ĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĽŇĬėƟŅȮjȮĕŀĚĮĶŃŏĪĻ AȮ 

ὢ ėŊŀ ĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĪńŘĚľĴħĕŀĚĮĶŃŏĪĻȮ? 
ὢ  ėŊŀ ĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĽŇĬėƟŅȮhȮĕŀĚőĸĔ 
ὢ  ėŊŀ ĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĪńŘĚľĴħĕŀĚőĸĔ 

ħƟĺĵĶŌĮŐĭĭĕŀĚĨńĺĝňŘĺńħŏĝƞĬĬňŘȮėƞŅȮLPA?ȮěŃŏĪƞŅĔńĭȮ.ȮŏĴŊŗŀĔŅĶĽƞĚŀŀĔěĶŇĚŏĪƞŅĔńĭĔŅĶĽƞĚŀŀĔĪňŗěŋħĞŉŗĚœĴƞĴňėĺŅĴ
œħƟŏĮĶňĵĭŏĽňĵŏĮĶňĵĭȮŐĨƞŒĬĔĶĦňĪňŗĔŅĶĽƞĚŀŀĔěĶŇĚœĴƞŏĪƞŅĔńĭĔŅĶĽƞĚŀŀĔĪňŗěŋħĞŉŗĚœĴƞĴňėĺŅĴœħƟŏĮĶňĵĭŏĽňĵŏĮĶňĵĭȮėƞŅĕŀĚȮ
LPA?ȮěŃŀĵŌƞĶŃľĺƞŅĚȮ+.,03ȮĩŉĚȮ.,03ȮĔŅĶȮlmpk_jgxcȮĬňŘĪņŒľƟėƞŅĕŀĚȮLPA?ȮĽŅĴŅĶĩŏĮĶňĵĭŏĪňĵĭœħƟĶŃľĺƞŅĚĮĶŃŏĪĻ
ĨƞŅĚŕȮŐĸŃŏĮĶňĵĭŏĪňĵĭĨƞŅĚŏĺĸŅĔńĬœħƟȮėƞŅĶĺĴĕŀĚȮLPA?ȮĕŀĚĪŋĔĮĶŃŏĪĻŒĬŏĺĸŅŏħňĵĺĔńĬŐĸŃĽŇĬėƟŅĝĬŇħŏħňĵĺĔńĬěŃ
ŏĪƞŅĔńĭȮ.ȮĞŉŗĚŀīŇĭŅĵœħƟĺƞŅĔŅĶŐĕƞĚĕńĬŒĬĨĸŅħőĸĔĴňĸńĔļĦŃȮxcpm+qskȮĔĸƞŅĺėŊŀŏĴŊŗŀĮĶŃŏĪĻľĬŉŗĚœħƟŏĮĶňĵĭȮĔŖĨƟŀĚĴň
ĮĶŃŏĪĻŀŊŗĬĪňŗŐĕƞĚĕńĬŒĬĨĸŅħőĸĔŏĽňĵŏĮĶňĵĭȮĪňŗĽņėńĠėŊŀĽƞĺĬħňĪňŗĔĸƞŅĺĕƟŅĚĨƟĬœĴƞĩŌĔĔĶŃĪĭŐĴƟěŃŏĮƦĬĔŅĶėņĬĺĦŒĬĶŃħńĭ
ĳŅėŏĻĶļģĔŇěĪňŗĵƞŀĵĸĚĴŅȮŏĝƞĬȮėņĬĺĦŏĜıŅŃĔĸŋƞĴĽŇĬėƟŅįĸœĴƟȮľĶŊŀėņĬĺĦŏĜıŅŃĔŅĶŐĕƞĚĕńĬŒĬĳŌĴŇĳŅėŒħĳŌĴŇĳŅėľĬŉŗĚ 

ŒĬĶŃĵŃĪňŗįƞŅĬĴŅĮĶŃŏĪĻœĪĵœħƟĽƞĚŀŀĔįĸœĴƟľĸŅĵĝĬŇħœĮĽŌƞĨĸŅħőĸĔȮįĸœĴƟěŅĔœĪĵĨƟŀĚŐĕƞĚĕńĬĔńĭįĸœĴƟĝĬŇħ
ŏħňĵĺĔńĬľĶŊŀįĸœĴƟĝĬŇħĪňŗĪħŐĪĬĔńĬœħƟȮįĸœĴƟĝĬŇħŒħĽŅĴŅĶĩĽƞĚŀŀĔœħƟěŅĔĔŅĶĪňŗĴňėĺŅĴœħƟŏĮĶňĵĭȮįĸœĴƟĝĬŇħĬńŘĬĔŖĴň
ĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔĨƞŀœĮȮěŉĚœħƟėņĬĺĦľŅėĺŅĴœħƟŏĮĶňĵĭħƟĺĵĔŅĶŏĮĶňĵĭŏĪňĵĭĴŌĸėƞŅĔŅĶĽƞĚŀŀĔįĸœĴƟŐĨƞĸŃĝĬŇħľĶŊŀ
ŐĨƞĸŃĮĶŃŏĳĪȮ&ĔĸŋƞĴĕŀĚĝĬŇħ'ȮĕŀĚœĪĵŒĬĝƞĺĚĮƖȮı,Ļ,Ȯ034.ȮůȮ0342ȮĔńĭĔŅĶĽƞĚŀŀĔįĸœĴƟĝĬŇħŏħňĵĺĔńĬŒĬĝƞĺĚŏĺĸŅ
ħńĚĔĸƞŅĺĕŀĚĮĶŃŏĪĻŀŊŗĬȮŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢĔŅĶŐĕƞĚĕńĬȮőħĵŒĝƟĨńĺĝňŘĺńħȮLmpk_jgxcbȮpctc_jcbȮamkn_p_rgtcȮ
_bt_lr_ecȮ&LPA?'ȮŏĮƦĬĨńĺĺńħėĺŅĴœħƟŏĮĶňĵĭőħĵŏĮĶňĵĭŏĪňĵĭȮľŅĔėƞŅĕŀĚȮLPA?ȮĕŀĚįĸœĴƟĝĬŇħŒħĴňėƞŅŏĮƦĬĭĺĔŐĸŃ
ĴŅĔĔĺƞŅȮ.ȮŐĽħĚĺƞŅįĸœĴƟĝĬŇħĬńŘĬĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔȮĽĴėĺĶĪňŗěŃĴňŐįĬıńĥĬŅĻńĔĵĳŅıĔŅĶĽƞĚŀŀĔįĸœĴƟĝĬŇħĬňŘ
ŏıŊŗŀŒľƟĽŅĴŅĶĩĽƞĚŀŀĔœħƟĨƞŀŏĬŊŗŀĚŐĸŃĔĶŃěŅĵœĮĽŌƞĨĸŅħĨƞŅĚŕĔĺƟŅĚĕĺŅĚĕŉŘĬŏıŊŗŀėĺŅĴĴńŗĬėĚŒĬĔŅĶĽƞĚŀŀĔĨƞŀœĮȮ
ŏĬŊŗŀĚěŅĔĔŅĶȮlmpk_jgxcȮėƞŅĨńĺĝňŘĺńħȮœħƟŒĝƟĴŌĸėƞŅĕŀĚĔŅĶĽƞĚŀŀĔĶĺĴĕŀĚįĸœĴƟĪńŘĚőĸĔȮĪņŒľƟėƞŅĪňŗėņĬĺĦœħƟĴňėƞŅĬƟŀĵĴŅĔȮ
ěŉĚœħƟėŌĦėƞŅĪňŗœħƟħƟĺĵȮ/.*...ȮĪŋĔĨńĺŏıŊŗŀŒľƟĽŅĴŅĶĩŀƞŅĬėƞŅœħƟĚƞŅĵĕŉŘĬȮĽņľĶńĭĔŅĶėņĬĺĦĨńĺĝňŘĺńħĬňŘœħƟŒĝƟĴŌĸėƞŅĶĺĴĕŀĚĔŅĶ
ĽƞĚŀŀĔįĸœĴƟĪńŘĚőĸĔȮĪňŗŏįĵŐıĶƞőħĵȮSLamkrp_bcȮĞŉŗĚŏĮƦĬĕƟŀĴŌĸĴŌĸėƞŅĔŅĶĬņŏĕƟŅ+ĽƞĚŀŀĔĪňŗĭńĬĪŉĔőħĵŒĝƟĶŃĭĭȮFQȮ0..5 

įĸĔŅĶėņĬĺĦȮLPA?ȮĕŀĚįĸœĴƟĪňŗœĪĵĽƞĚŀŀĔĽĶŋĮœħƟħńĚľńĺĕƟŀȮ/,/ȮĨŅĴĪňŗĔĸƞŅĺœĺƟŐĸƟĺŒĬŏŀĔĽŅĶŀƟŅĚŀŇĚ 
 
ĔĶĴĻŋĸĔŅĔĶ8ȮĕƟŀĴŌĸĔŅĶĽƞĚŀŀĔĕŀĚĻŋĸĔŅĔĶ,ȮŏĕƟŅĩŉĚœħƟěŅĔȮ

frrnq8--a_r_jme,asqrmkq,em,rf-b_r_qcr-=r_eq;#C.#@6#??#C.#@6#74#C.#@6#@2#C.#@6#73#C
.#@6#@2#C.#@6#77#C.#@6#@1#C.#@7#6.#C.#@6#60#C.#@7#67#C.#@6#@0#C.#@6#?
?#C.#@6#@2#C.#@6#77#C.#@6#62#C.#@7#67#C.#@6#@0 



82 
 

ĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚıŅĦŇĝĵƢ8 ĕƟŀĴŌĸĔŅĶėƟŅĶŃľĺƞŅĚĮĶŃŏĪĻ,ȮŏĕƟŅĩŉĚœħƟěŅĔ 
https://tradereport.moc.go.th/TradeThai.aspx#:~:text 

 
BALASSA, B. /743,ȮTrade liberalisation and "revealed" comparative advantage. The Manchester 
school of economic and social studies, 11, 77+/01, 

J.M. Finger, M.E. Kreinin. &/757',ȮA measure of Export Similarity and Its Possible Uses. The Economic 
Journal, 1979(89): 905-912. 

Pei-Zhi Wang, Xiao-Jing Liu. (2015). Comparative Analysis of Export Similarity Index between China 
and EU, International Conference on Management Science and Management Innovation (MSMI 
2015) ŏĕƟŅĩŉĚœħƟěŅĔȮhttps://www.atlantis-press.com/article/25836042.pdf 

Sanidas, Elias and Shin, Yousun (0.//',ȮComparison of Revealed Comparative Advantage Indices with 
Application to Trade Tendencies of East Asian Countries. Seoul Journal of Economics, 02, January. 

UN Comtrade. Avalaible at: https://comtradeplus.un.org/ 

UN Statistics Division. Coversion Table. Available at: https://unstats.un.org/unsd/classifications/Econ 

Yu, R., Cai, J. & Leung, P. (0..7),ȮThe normalized revealed comparative advantage index. Annals of 
Regional Science, 21, 045+060, 
 
 



83 
 

ĳŅėįĬĺĔȮĔȮȮ 
ĔŅĶėńħŏĸŊŀĔĝĬŇħĕŀĚįĸœĴƟŏĮƚŅľĴŅĵĽņľĶńĭĔŅĶěńħĪņŐįĬıńĥĬŅĔŅĶĵĔĶŃħńĭĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔ 

ĳŅėįĬĺĔȮĔȮ1ȮȮĔŅĶěńħĪņħńĝĬňĝňŘĺńħĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔĕŀĚįĸœĴƟȮ&Revealed Comparative 
Advantage - RCA) 

ȮĺƞŅľŅĔėƞŅȮLPA?ȮĕŀĚĔŅĶĽƞĚŀŀĔįĸœĴƟĝĬŇħŒħĴňėƞŅŏĮƦĬĭĺĔľĶŊŀĴňėƞŅĴŅĔĔĺƞŅȮ.ȮŐĽħĚĺƞŅĔŅĶĽƞĚŀŀĔįĸœĴƟ
ĝĬŇħĬńŘĬĴňėĺŅĴœħƟŏĮĶňĵĭőħĵŏĮĶňĵĭŏĪňĵĭŐĸŃŀĵŌƞŒĬŏĔĦĤƢĪňŗŏĮƦĬįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔȮěŉĚĽĶŋĮœħƟĺƞŅĴňįĸœĴƟ
ĕŀĚœĪĵȮ5ȮĮĶŃŏĳĪĪňŗŏĮƦĬįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔȮĞŉŗĚœħƟŐĔƞ 

(1) ĪŋŏĶňĵĬĽħȮĶľńĽȮ.6/.4.ȮĪňŗĴňėƞŅȮNRCA ŏĪƞŅĔńĭȮ011,./ȮŒĬĮƖȮı,Ļ,Ȯ0342ȮŐĸŃėƞŅŏĮƦĬĭĺĔĪŋĔĮƖĪňŗįƞŅĬ
ĴŅ 

įĸœĴƟĽħŀŊŗĬŕȮĶľńĽȮ.6/.7.ȮĞŉŗĚĴňėƞŅȮNRCA ŏĪƞŅĔńĭȮ22,0.ȮŒĬĮƖȮı,Ļ,Ȯ0342ȮŐĸŃŏĮƦĬĭĺĔĪŋĔĮƖĪňŗįƞŅĬĴŅȮ
ŏĬŊŗŀĚěŅĔĶľńĽĬňŘŏĮƦĬĔĸŋƞĴįĸœĴƟȮěŉĚœħƟŒĝƟĕƟŀĴŌĸĕŀĚĔĶĴĻŋĸĔŅĔĶŏıŊŗŀħŌĶŅĵĸŃŏŀňĵħĝĬŇħįĸœĴƟȮıĭĺƞŅȮįĸœĴƟĪňŗĴň
ĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĽŌĚȮŐĽħĚėĺŅĴĨƟŀĚĔŅĶĪňŗĽŌĚŒĬĨĸŅħőĸĔȮœħƟŐĔƞȮĸņœĵȮĕĬŋĬȮĴŃĕŅĴȮ 
(2) İĶńŗĚȮĴŃĴƞĺĚȮĴńĚėŋħȮĽħ-ŐľƟĚȮĶľńĽȮ.6.23.ȮĴňėƞŅȮNRCA ĪňŗœħƟěŅĔĔŅĶėņĬĺĦȮŏĪƞŅĔńĭȮ14,.6ȮŒĬĮƖȮı,Ļ,Ȯ

0342ȮŐĸŃŏĮƦĬĭĺĔĪŋĔĮƖĪňŗįƞŅĬĴŅ įĸœĴƟĪňŗĴňĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĽŌĚŒĬĮĶŃŏĳĪĬňŘȮœħƟŐĔƞȮĴŃĴƞĺĚȮĴńĚėŋħ 
ĴŃıĶƟŅĺįĸĪńŘĚĔŃĸŅȮĶľńĽȮ.6.//7ȮĞŉŗĚėƞŅȮNRCA ŏĪƞŅĔńĭȮ/7,20ȮŒĬĮƖȮı,Ļ,Ȯ0342ȮŐĸŃŏĮƦĬĭĺĔĪŋĔĮƖĪňŗįƞŅĬĴŅȮ
ĬŀĔěŅĔĴŃıĶƟŅĺĪńŘĚĔŃĸŅŐĸƟĺȮĴŃıĶƟŅĺŀƞŀĬĔŖĴňĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĽŌĚŏĝƞĬĔńĬ 
(3) įĸœĴƟŐľƟĚŀŊŗĬȮĶľńĽȮ.6/12.ȮĞŉŗĚėƞŅȮNRCA ŏĪƞŅĔńĭȮ/4,/2ȮŒĬĮƖȮı,Ļ,Ȯ0342ȮŐĸŃŏĮƦĬĭĺĔĪŋĔĮƖĪňŗįƞŅĬĴŅȮ

įĸœĴƟĪňŗĴňĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĽŌĚŒĬĮĶŃŏĳĪĬňŘȮĽņľĶńĭœĪĵœħƟŐĔƞȮĸņœĵŀĭŐľƟĚȮĴŃĕŅĴŀĭŐľƟĚȮĪŋŏĶňĵĬŀĭŐľƟĚ 
įĸœĴƟŀŊŗĬ ŐĝƞŏĵŖĬěĬŐĕŖĚȮĶľńĽȮ.6//7.ȮĞŉŗĚėƞŅȮNRCA ŏĪƞŅĔńĭȮ/2,11ȮŒĬĮƖȮı,Ļ,Ȯ0342ȮŐĸŃŏĮƦĬĭĺĔĪŋĔĮƖĪňŗįƞŅĬ
ĴŅȮįĸœĴƟĪňŗĴňĴŌĸėƞŅĔŅĶĽƞĚŀŀĔĽŌĚŒĬĮĶŃŏĳĪĬňŘȮœħƟŐĔƞȮĪŋŏĶňĵĬŐĝƞŏĵŖĬěĬŐĕŖĚȮĴŃĴƞĺĚŐĝƞŏĵŖĬěĬŐĕŖĚ 
(4) ĩńŗĺŀĵƞŅĚŀŊŗĬ (ĶĺĴľĴŅĔ'ȮĶľńĽȮ.6.07.ȮĞŉŗĚėƞŅȮNRCA ŏĪƞŅĔńĭȮ3,40ȮŒĬĮƖȮı,Ļ,Ȯ0342ȮŐĸŃŏĮƦĬĭĺĔĪŋĔĮƖ

ĪňŗįƞŅĬĴŅȮĽņľĶńĭœĪĵįĸœĴƟĳŅĵŒĨƟĶľńĽĬňŘėŊŀľĴŅĔŐľƟĚŐĸŃľĴŅĔĽħ 
ŀĬŉŗĚȮĔŅĶĻŉĔļŅėĶńŘĚĬňŘĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪńŘĚĮĶŃŏĳĪįĸœĴƟĽħŐĸŃįĸœĴƟŐĮĶĶŌĮĕńŘĬĨƟĬȮœħƟŐĔƞȮįĸœĴƟŐľƟĚȮŐĝƞŏĵŖĬěĬŐĕŖĚȮĨƟĴ-ĬŉŗĚĽŋĔȮŐĝƞĬŘņŏĔĸŊŀ
ľĶŊŀĪŜŅœĺƟœĴƞŒľƟŏĽňĵĝńŗĺėĶŅĺ ŐĨƞěŃœĴƞĶĺĴĩŉĚįĸœĴƟĪňŗĮĶŋĚŐĨƞĚ-ĪņœĺƟœĴƞŒľƟŏĽňĵőħĵĺŇīňŀŊŗĬŕȮŀŅĪŇȮĔŅĶŒĝƟĬŘņĨŅĸȮįĸœĴƟĔĺĬȮįĸœĴƟħŀĚȮ
įĸœĴƟĭĶĶěŋĔĶŃĮƜŀĚȮĬŘņįĸœĴƟȮŐĵĴȮŐĸŃįĸœĴƟĪňŗĬņĴŅĮĶŋĚŐĨƞĚįĽĴĶĺĴĔńĬ 

 
ĳŅėįĬĺĔȮĔȮ2ȮȮĔŅĶĺŇŏėĶŅŃľƢĔĸŋƞĴįĸœĴƟĕŀĚœĪĵĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔœĮĵńĚĨĸŅħőĸĔħƟĺĵĺŇīňȮDendogram 

ĔŅĶĺŇŏėĶŅŃľƢĻńĔĵĳŅıĔŅĶĽƞĚŀŀĔįĸœĴƟĕŀĚœĪĵœĮĽŌƞĨĸŅħőĸĔȮŒĬĕńŘĬĨŀĬĬňŘĪņħƟĺĵĔŅĶĬņĕƟŀĴŌĸĔŅĶĽƞĚŀŀĔ
įĸœĴƟĕŀĚœĪĵĴŅěńħĔĸŋƞĴħƟĺĵĺŇīňȮBclbmep_kȮħƟĺĵőĮĶŐĔĶĴȮQNQQȮĞŉŗĚĽŅĴŅĶĩěńħĔĸŋƞĴĮĶŃŏĳĪįĸœĴƟĪňŗĴňĴŌĸėƞŅŐĸŃ
ėĺŅĴŐĮĶĮĶĺĬŒĔĸƟŏėňĵĚĔńĬŏĮƦĬĔĸŋƞĴŏħňĵĺĔńĬȮŐĸŃŐĵĔĔĸŋƞĴĪňŗŐĨĔĨƞŅĚŀŀĔŏĮƦĬĔĸŋƞĴŕȮľĸńĚěŅĔĬńŘĬĺńħĶŃĵŃľƞŅĚĕŀĚŐĨƞ
ĸŃĔĸŋƞĴħƟĺĵĺŇīňėĦŇĨĻŅĽĨĶƢȮőħĵĶŃĵŃľƞŅĚĕŀĚĔĸŋƞĴĨƞŅĚŕȮěŃŐĽħĚħƟĺĵėĺŅĴĽŌĚĕŀĚĔĸŋƞĴȮěŉĚĽŅĴŅĶĩĭƞĚĭŀĔĩŉĚėĺŅĴ
ŐĨĔĨƞŅĚĶŃľĺƞŅĚĔĸŋƞĴĨŅĴĸņħńĭĝńŘĬœħƟŀĵƞŅĚĝńħŏěĬ ȮħƟĺĵĔŅĶŏĶňĵĚĸņħńĭėĺŅĴĽŌĚĕŀĚĔĸŋƞĴěŅĔĔĸŋƞĴĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶ
ĽƞĚŀŀĔĬƟŀĵħƟŅĬĭĬĕŀĚŐįĬĳŅıȮĸĚĽŌƞĔĸŋƞĴĪňŗĴňĻńĔĵĳŅıĽŌĚĔĺƞŅħƟŅĬĸƞŅĚĕŀĚŐįĬĳŅıȮ 

ĔŅĶĺŇŏėĶŅŃľƢŐįĬĳŅıȮBclbpmep_kȮőħĵıŇěŅĶĦŅĔĸŋƞĴĮĶŃŏĳĪįĸœĴƟĪňŗĴňėĺŅĴĽŌĚŐĨĔĨƞŅĚĔńĬȮĪņŒľƟĽŅĴŅĶĩ
ĨńħĽŇĬŒěŏĸŊŀĔĔĸŋƞĴĕŀĚĮĶŃŏĳĪįĸœĴƟĪňŗŏľĴŅŃĽĴĨƞŀĔŅĶĺŇŏėĶŅŃľƢĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔœħƟĝńħŏěĬ 
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įĸĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŐįĬĳŅıȮBclbmep_kȮħńĚĔĸƞŅĺȮŐĽħĚŒľƟŏľŖĬĶŌĮŐĭĭĔŅĶĽƞĚŀŀĔįĸœĴƟĕŀĚœĪĵœĮĽŌƞ
ĨĸŅħőĸĔĪňŗŀŅěŐĵĔŀŀĔœħƟŏĮƦĬȮ1ȮĔĸŋƞĴȮőħĵįĸœĴƟĪňŗœĪĵĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔĴňŏıňĵĚȮ0ȮĔĸŋƞĴȮħńĚŐĽħĚŒĬħƟŅĬĸƞŅĚĕŀĚ
ŐįĬĳŅıȮĔĸŋƞĴĸƞŅĚĽŋħȮ&ŒĬĺĚĔĸĴĽňŐħĚ'ȮŏĮƦĬĔĸŋƞĴĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔĽŌĚȮĴňěņĬĺĬįĸœĴƟȮ5ȮĮĶŃŏĳĪȮĨĶĚĔńĭįĸ
ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵĺŇīňĔŅĶĪŅĚŏĻĶļģĻŅĽĨĶƢŒĬĕƟŀȮ.ȮŐĸŃĵńĚŐĵĔĔĸŋƞĴĪňŗĴňĻńĔĵĳŅıĶŀĚȮ&ŒĬĺĚĔĸĴĽňĬŘņŏĚŇĬ'ȮĴňěņĬĺĬįĸœĴƟ
ŏıňĵĚȮ3ȮĮĶŃŏĳĪȮěŉĚœħƟĔĸŋƞĴįĸœĴƟĪňŗĴňĻńĔĵĳŅıĽŌĚŐĸŃĻńĔĵĳŅıĶŀĚȮĶĺĴĔńĬȮ/0ȮĮĶŃŏĳĪȮěŅĔěņĬĺĬĕŀĚįĸœĴƟĪńŘĚľĴħȮ
33ȮĮĶŃŏĳĪȮħńĚĳŅėįĬĺĔȮĔȮ0Ȯ+Ȯ/Ȯ 
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ĳŅėįĬĺĔȮĔȮ2 - 1 įĸĔŅĶĺŇŏėĶŅŃľƢĻńĔĵĳŅıĔŅĶĽƞĚŀŀĔįĸœĴƟĕŀĚœĪĵœĮĽŌƞĨĸŅħőĸĔħƟĺĵĺŇīňȮDendogram 
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ĳŅėįĬĺĔȮĔȮ3  ĺŇŏėĶŅŃľƢĔŅĶŐĕƞĚĕńĬĔńĭĮĶŃŏĪĻȮASEAN ħƟĺĵȮDendogram ŐĸŃȮExport Similarity 
Index 

ĳŅėįĬĺĔȮĔȮ3 - 1ȮȮĔŅĶĺŇŏėĶŅŃľƢįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔĕŀĚĕŀĚĔĸŋƞĴȮASEAN 7ȮĮĶŃŏĪĻħƟĺĵĺŇīňĪŅĚĽĩŇĨŇȮ

&Dendogram) 

ŏĝƞĬŏħňĵĺĔńĭĺŇīňĔŅĶľŅįĸœĴƟĕŀĚœĪĵĪňŗĴňĻńĔĵĳŅıĔŅĶĽƞĚŀŀĔœĮĽŌƞĨĸŅħőĸĔĪňŗĬņŏĽĬŀĕƟŅĚĨƟĬȮŒĝƟĕƟŀĴŌĸȮ
HS2007 ĕŀĚȮUNcomtrade ĝƞĺĚȮ/.ȮĮƖȮ&ıĻ,Ȯ0333+0342'ȮěńħĔĸŋƞĴŏıŊŗŀľŅįĸœĴƟĪňŗĴňĻńĔĵĳŅııńĥĬŅœĮĽŌƞĔŅĶĽƞĚŀŀĔȮĪńŘĚ
ĕŀĚœĪĵŐĸŃĕŀĚ ASEANȮŀňĔȮ9 ĮĶŃŏĪĻ2ȮŐĸƟĺĬņĴŅŏĮĶňĵĭŏĪňĵĭĔńĬȮŏıŊŗŀľŅĮĶŃŏĳĪĕŀĚįĸœĴƟĪňŗœĪĵĴňőŀĔŅĽıńĥĬŅœĮĽŌƞ
ĔŅĶĽƞĚŀŀĔŐĸŃĴňĔŅĶŐĕƞĚĕńĬĔńĭĔĸŋƞĴĮĶŃŏĪĻ ASEANȮĬƟŀĵȮ 

įĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔĕŀĚĔĸŋƞĴ ASEANȮ9 ĮĶŃŏĪĻȮŒĝƟĔŅĶĺŇŏėĶŅŃľƢħƟĺĵȮDendrogram 
ŏĝƞĬŏħňĵĺĔńĭĕŀĚœĪĵȮŐĽħĚħńĚȮĳŅėįĬĺĔȮĔȮ3 - 2ȮőħĵŏĶňĵĚĸņħńĭĔĸŋƞĴįĸœĴƟȮĔĸŋƞĴĪňŗĴňĻńĔĵĳŅıĽŌĚĔĺƞŅěŃŀĵŌƞħƟŅĬĸƞŅĚĕŀĚ
ĳŅı 

ĽĶŋĮįĸĔŅĶĺŇŏėĶŅŃľƢįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔĕŀĚĔĸŋƞĴ ASEANȮ9 ĮĶŃŏĪĻ ħƟĺĵȮDendogram œħƟħńĚĬňŘ 

Á įĸœĴƟœĪĵĪňŗŀŅěıńĥĬŅĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔœħƟőħĵœĴƞĨƟŀĚŐĕƞĚĕńĬĔńĭĮĶŃŏĪĻŏıŊŗŀĬĭƟŅĬȮĴň
ěņĬĺĬŏıňĵĚȮ3 ĮĶŃŏĳĪȮœħƟŐĔƞȮ080540-ŏĔĶĮĲĶŋƟĨȮĶĺĴĩŉĚĽƟĴőŀ ĽħľĶŊŀŐľƟĚȮ080430-ĽńĭĮŃĶħȮĽħľĶŊŀŐľƟĚȮŐĸŃȮ
080620-ŀĚŋƞĬȮŐľƟĚȮȮ 

Á įĸœĴƟĪňŗœĪĵĴňŐĬĺőĬƟĴŒĬĔŅĶŐĕƞĚĕńĬħňĕŉŘĬľĶŊŀėĚĪňŗȮ1ȮĮĶŃŏĳĪȮœħƟŐĔƞȮ.6.23.+İĶńŗĚȮĴŃĴƞĺĚŐĸŃ
ĴńĚėŋħȮĽħľĶŊŀŐľƟĚȮ.6.07.+įĸľĴŅĔȮĽħľĶŊŀŐľƟĚȮěŃŏŀŅŏĮĸŊŀĔŀŀĔľĶŊŀœĴƞĔŖĨŅĴȮŐĸŃȮ.6/12.+įĸœĴƟŐľƟĚȮŀŊŗĬŕȮ 

Á įĸœĴƟĪňŗĴňŐĬĺőĬƟĴĔŅĶŐĕƞĚĕńĬĔńĭĮĶŃŏĪĻŏıŊŗŀĬĭƟŅĬĽŌĚĕňŘĬȮ2ȮĮĶŃŏĳĪȮœħƟŐĔƞȮ081090+įĸœĴƟĽħ
ŀŊŗĬŕȮȮ.6/.4.+ĪŋŏĶňĵĬĽħȮȮ.6//7.+įĸœĴƟŐĝƞŏĵŖĬěĬŐĕŖĚȮȮŐĸŃ.6.//7+ĴŃıĶƟŅĺȮŀŊŗĬŕĬŀĔěŅĔĪņŒľƟŐľƟĚȮ 
  

 
2 ĕƟŀĴŌĸĕŀĚĲƕĸŇĮĮƕĬĽƢŒĬȮUNcomtrade ŏĮƦĬȮHS2002 ĞŉŗĚĴňįĸœĴƟĭŅĚĔĸŋƞĴĵńĚœĴƞœħƟŐĵĔĮĶŃŏĳĪĵƞŀĵȮěŉĚĮĶńĭŒľƟĨĶĚĔńĭȮHS2007ȮħƟĺĵĔŅĶŒĝƟĽńħĽƞĺĬĕŀĚįĸœĴƟ
ĮĶŃŏĳĪĵƞŀĵěŅĔĕƟŀĴŌĸ HS2007ȮŒĬĔŅĶĬņŏĕƟŅĕŀĚĨĸŅħőĸĔěŅĔĲƕĸŇĮĮƕĬĽƢ  
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ĳŅėįĬĺĔȮĔȮ3 - 2ȮȮįĸĔŅĶĺŇŏėĶŅŃľƢįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔĕŀĚĕŀĚĔĸŋƞĴȮASEAN 7ȮĮĶŃŏĪĻħƟĺĵĺŇīňĪŅĚ

ĽĩŇĨŇȮ&Dendogram) 
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ĳŅėįĬĺĔȮĔȮ4ȮȮĔŅĶĺŇŏėĶŅŃľƢįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔĕŀĚĕŀĚĔĸŋƞĴȮASEAN 7ȮĮĶŃŏĪĻħƟĺĵĺŇīňĪŅĚ

ŏĻĶļģĻŅĽĨĶƢőħĵĔŅĶėņĬĺĦľŅȮExport Similarity Index (ESI) 
Export Similarity Index ľĶŊŀȮESI &ŀƟŅĚěŅĔȮPei-Zhi WangȮŐĸŃ Xiao-Jing Liu*Ȯ2015:ȮP.223) ĬņŏĽĬŀėĶńŘĚŐĶĔőħĵȮFingerȮ& Kreinin 

&/757' ŏĮƦĬĔŅĶėņĬĺĦľŅħńĝĬňėĺŅĴėĸƟŅĵėĸŉĚĕŀĚĽŇĬėƟŅĽƞĚŀŀĔĶŃľĺƞŅĚĽŀĚĮĶŃŏĪĻœĮĵńĚĨĸŅħőĸĔľĶŊŀĨĸŅħĪňŗĽŅĴ 
ĴňĺŇīňĔŅĶėņĬĺĦȮėŊŀ 

ὛὭὮȟὯ άὭὲ
ὼ

ὼὭὯ
 ȟ
ὼ

ὼὮὯ
vȮ/.. 

 
ĽŌĨĶ Export Similarity Index ľĶŊŀȮESI ĬňŘěŃĮĶŃĴŅĦėĺŅĴėĸƟŅĵėĸŉĚĔńĬŒĬĔŅĶĽƞĚŀŀĔȮ&S) ĽņľĶńĭĽŇĬėƟŅȮl ĕŀĚĮĶŃŏĪĻȮi ŐĸŃ

ĮĶŃŏĪĻȮj œĮĵńĚĨĸŅħȮk őħĵȮS ĴňėƞŅĶŃľĺƞŅĚȮ0+/.. ľŅĔėƞŅȮS ĽŌĚĴŅĔȮŐĽħĚĺƞŅĔŅĶŐĕƞĚĕńĬŒĬĔŅĶĽƞĚŀŀĔĽŇĬėƟŅȮl ĶŃľĺƞŅĚĽŀĚĮĶŃŏĪĻĔŖĽŌĚ
ĴŅĔȮŐĸŃŒĬĪŅĚĔĸńĭĔńĬȮĩƟŅȮS ĴňėƞŅŒĔĸƟŏėňĵĚĔńĭȮ.ȮŐĽħĚĺƞŅĪńŘĚĽŀĚĮĶŃŏĪĻĴňĔŅĶŐĕƞĚĕńĬĔńĬĬƟŀĵ 
ĔŅĶĺŇŏėĶŅŃľƢľŅįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔĕŀĚĕŀĚĔĸŋƞĴ ASEANȮ9 ĮĶŃŏĪĻħƟĺĵȮExport Similarity IndexȮ(ESI)ȮıĭĺƞŅȮėĺŅĴėĸƟŅĵėĸŉĚ
ŒĬĔŅĶĽƞĚŀŀĔįĸœĴƟœĪĵŏĜıŅŃĪňŗĴňĻńĔĵĳŅıĬņŐĸŃĻńĔĵĳŅıĶŀĚěņĬĺĬȮ/0ȮĮĶŃŏĳĪȮŏĮĶňĵĭŏĪňĵĭĔńĭĔŅĶĽƞĚŀŀĔįĸœĴƟĮĶŃŏĳĪŏħňĵĺĔńĬ
ĕŀĚȮASEAN őħĵŒĝƟŐįĬĳŌĴŇŐĪƞĚŏĮĶňĵĭŏĪňĵĭėƞŅŏĜĸňŗĵȮESI ĶŃľĺƞŅĚĝƞĺĚȮ3ȮĮƖŐĶĔȮ&ıĻ,Ȯ0333+0337'ȮŐĸŃĝƞĺĚȮ3ȮĮƖľĸńĚȮ&ıĻ,034.+0342'Ȯ
ŏıŊŗŀŒľƟŏľŖĬŐĬĺőĬƟĴĕŀĚĔŅĶŐĕƞĚĕńĬȮŐĽħĚŒĬĳŅėįĬĺĔȮĔȮ4 - 1Ȯ 
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ĳŅėįĬĺĔȮĔȮ4 - 1  ĔŅĶŏĮĶňĵĭŏĪňĵĭėƞŅėĺŅĴėĸƟŅĵėĸŉĚȮ&ESI) ĕŀĚĔŅĶĽƞĚŀŀĔįĸœĴƟœĪĵŐĸŃĮĶŃŏĪĻŒĬĔĸŋƞĴȮ
ASEAN 

 
ľĴŅĵŏľĨŋ8ȮQȮĴňėƞŅĶŃľĺƞŅĚȮ.+/..ȮľŅĔėƞŅȮQȮĽŌĚĴŅĔȮŐĽħĚĺƞŅĔŅĶŐĕƞĚĕńĬŒĬĔŅĶĽƞĚŀŀĔĽŌĚĴŅĔȮľŅĔȮQȮĴňėƞŅŒĔĸƟŏėňĵĚĔńĭȮ.Ȯ
ŐĽħĚĺƞŅĴňĔŅĶŐĕƞĚĕńĬĔńĬĬƟŀĵ 

ěŅĔĔŅĶŏĮĶňĵĭŏĪňĵĭėƞŅėĺŅĴėĸƟŅĵėĸŉĚȮ(ESI) ĕŀĚĔŅĶĽƞĚŀŀĔįĸœĴƟœĪĵŐĸŃĮĶŃŏĪĻŒĬĔĸŋƞĴȮASEANȮħńĚ
ĳŅėįĬĺĔȮĔȮ4 - 1ȮŐĽħĚŒľƟŏľŖĬįĸœĴƟœĪĵĪňŗŀŅěıńĥĬŅĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔœħƟȮŏĬŊŗŀĚěŅĔĵńĚĴňĔŅĶŐĕƞĚĕńĬĬƟŀĵĔńĭ
ĮĶŃŏĪĻŏıŊŗŀĬĭƟŅĬȮĴňěņĬĺĬŏıňĵĚȮ3 ĮĶŃŏĳĪȮœħƟŐĔƞȮ080540-ŏĔĶĮĲĶŋƟĨȮĶĺĴĩŉĚĽƟĴőŀĽħľĶŊŀŐľƟĚȮȮ080620-ŀĚŋƞĬŐľƟĚȮ
ŐĸŃȮ080430-ĽńĭĮŃĶħĽħľĶŊŀŐľƟĚȮŀňĔĪńŘĚĵńĚıĭĺƞŅĺƞŅįĸœĴƟĪńŘĚȮ1ȮĮĶŃŏĳĪĬňŘœĴƞœħƟŏĮƦĬįĸœĴƟĝńŘĬĬņŒĬĔŅĶĽƞĚŀŀĔĕŀĚ
ĮĶŃŏĪĻŏıŊŗŀĬĭƟŅĬ 

ŐĨƞĽņľĶńĭȮ080132-ŏĴĸŖħĴŃĴƞĺĚľŇĴıŅĬĨƢŏŀŅŏĮĸŊŀĔŀŀĔ ŐĸŃȮ080300-ĔĸƟĺĵĽħľĶŊŀŐľƟĚȮŏĶŇŗĴĴňĔŅĶŐĕƞĚĕńĬ
ĴŅĔĔĺƞŅȮ1ȮĮĶŃŏĳĪŐĶĔȮŐĸŃěŅĔĔŅĶĺŇŏėĶŅŃľƢȮDendogram ĕŀĚȮASEAN ıĭĺƞŅįĸœĴƟĪńŘĚĽŀĚĝĬŇħĬňŘŏĮƦĬěŋħŐĕŖĚŒĬĔŅĶ
ĽƞĚŀŀĔĕŀĚĮĶŃŏĪĻŏıŊŗŀĬĭƟŅĬȮĔĸƞŅĺėŊŀȮ080132-ŏĴĸŖħĴŃĴƞĺĚľŇĴıŅĬĨƢŏŀŅŏĮĸŊŀĔŀŀĔȮŏĮƦĬįĸœĴƟĽƞĚŀŀĔľĸńĔĕŀĚ
ŏĺňĵħĬŅĴȮŐĸŃȮ080300-ĔĸƟĺĵĽħľĶŊŀŐľƟĚȮŏĮƦĬįĸœĴƟĽƞĚŀŀĔľĸńĔĕŀĚĲƕĸŇĮĮƕĬĽƢȮħńĚĬńŘĬĔŅĶıńĥĬŅĻńĔĵĳŅıįĸœĴƟ
ĽƞĚŀŀĔĪńŘĚȮ0ȮĮĶŃŏĳĪĬňŘěņŏĮƦĬĨƟŀĚĻŉĔļŅĩŉĚĝĬŇħĪňŗŏľĴŅŃĽĴŏıŊŗŀľĸňĔŏĸňŗĵĚĔŅĶŐĕƞĚĕńĬĨƞŀœĮȮ 

  

0.0 2.0 4.0 6.0 8.0 10.0 12.0

.6.40.+ŀĚŋƞĬȮŐľƟĚ

.6.32.+ŏĔĶĮĲĶŋƟĨȮĶĺĴĩŉĚĽƟĴőŀȮȮĽħľĶŊŀŐľƟĚ

.6.21.+ĽńĭĮŃĶħȮĽħľĶŊŀŐľƟĚ

.6./10+ŏĴĸŖħĴŃĴƞĺĚľŇĴıŅĬĨƢȮŏŀŅŏĮĸŊŀĔŀŀĔȮȮ

.6.1..+ĔĸƟĺĵȮĽħľĶŊŀŐľƟĚ

.6//7.+įĸœĴƟŐĸŃĸŌĔĬńĪŀŊŗĬŕȮħŇĭľĶŊŀĪŜŅŒľƟĽŋĔőħĵĔŅĶĬŉŗĚľĶŊŀĨƟĴ

.6/12.+įĸœĴƟŐľƟĚȮŀŊŗĬŕ

.6/.4.+ĪŋŏĶňĵĬȮĽħ

.6.//7+ĴŃıĶƟŅĺȮŀŊŗĬŕȮȮĬŀĔěŅĔĪŜŅŒľƟŐľƟĚ

.6.07.+įĸľĴŅĔȮĽħľĶŊŀŐľƟĚȮěŃŏŀŅŏĮĸŊŀĔŀŀĔľĶŊŀœĴƞĔŖĨŅĴ

.6.23.+İĶńŗĚȮĴŃĴƞĺĚŐĸŃĴńĚėŋħȮĽħľĶŊŀŐľƟĚȮ

.6/.7.+įĸœĴƟĽħȮŀŊŗĬŕ

ESI ŒĬĔŅĶĽƞĚŀŀĔįĸœĴƟĪňŗĴňĻńĔĵĳŅıĕŀĚœĪĵŐĸŃįĸœĴƟĮĶŃĳĪŏħňĵĺĔńĬĕŀĚȮASEAN
ŏĮĶňĵĭŏĪňĵĭĝƞĺĚȮ3ȮĮƖŐĶĔȮ&ıĻ,0333+0337'ȮŐĸŃȮĝƞĺĚȮ3ȮĮƖľĸńĚȮ&ıĻ,034.+0342'

ėƞŅŏĜĸňŗĵȮESI 5 ĮƖľĸńĚȮ&ıĻ,034.+0342'
ėƞŅŏĜĸňŗĵȮESI 5 ĮƖŐĶĔȮ&ıĻ,0333+0337'
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ŒĬĔĸŋƞĴįĸœĴƟĪňŗœĪĵĴňĻńĔĵĳŅıĬņŒĬĔŅĶĽƞĚŀŀĔȮĨƟŀĚıŉĚĶŃĺńĚĔŅĶĽƞĚŀŀĔįĸœĴƟȮ2ȮĮĶŃŏĳĪȮœħƟŐĔƞȮ081090+
įĸœĴƟĽħŀŊŗĬŕ (ĝĬŇħĪňŗĽņėńĠĕŀĚœĪĵœħƟŐĔƞȮĸņœĵȮĕĬŋĬȮĴŃĕŅĴ)ȮȮ.6/.4.+ĪŋŏĶňĵĬȮĽħȮȮ.6//7.+įĸœĴƟŐĝƞŏĵŖĬěĬ
ŐĕŖĚȮŐĸŃȮȮ.6.//7+ĴŃıĶƟŅĺŀŊŗĬŕĬŀĔěŅĔĪņŒľƟŐľƟĚȮĞŉŗĚĴňŐĬĺőĬƟĴĔŅĶŐĕƞĚĕńĬĔńĭĮĶŃŏĪĻŏıŊŗŀĬĭƟŅĬĽŌĚĕňŘĬĨŅĴ
ĸņħńĭ ěŉĚěņŏĮƦĬěŃĨƟŀĚĻŉĔļŅĨƞŀœĮŏıŊŗŀĶŃĭŋĝĬŇħĕŀĚįĸœĴƟŒĬĔĸŋƞĴĬňŘŒľƟĝńħŏěĬŏıŊŗŀĸħĔŅĶŐĕƞĚĕńĬȮ 

ĽƞĺĬįĸœĴƟĪňŗŏľĸŊŀŀňĔȮ1ȮĮĶŃŏĳĪȮœħƟŐĔƞȮ.6.23.+İĶńŗĚȮĴŃĴƞĺĚŐĸŃĴńĚėŋħȮĽħľĶŊŀŐľƟĚȮȮ.6.07.+įĸľĴŅĔ
ĽħľĶŊŀŐľƟĚěŃŏŀŅŏĮĸŊŀĔŀŀĔľĶŊŀœĴƞĔŖĨŅĴȮȮŐĸŃȮ.6/12.+įĸœĴƟŐľƟĚŀŊŗĬŕȮœĪĵĴňŐĬĺőĬƟĴŒĬĔŅĶŐĕƞĚĕńĬħňĕŉŘĬľĶŊŀ
ėĚĪňŗȮ 
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ĳŅėįĬĺĔȮĔȮ5  ĔŅĶĶŃĭŋĝĬŇħĕŀĚįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔĔŅĶĶŃĭŋĝĬŇħĕŀĚįĸœĴƟĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶĽƞĚŀŀĔ 

ĳŅėįĬĺĔȮĔȮ5 - 1  ĨŅĶŅĚĮĶŃŏĳĪįĸœĴƟĪňŗĴňĻńĔĵĳŅıĽŌĚȮĨŅĴıŇĔńħȮHS2017 8 ľĸńĔŐĸŃȮ11 ľĸńĔ 

ĮĶŃŏĳĪįĸœĴƟĪňŗĴňĻńĔĵĳŅıĽŌĚ 
HS2017Ȯ
&HS6ľĸńĔ' 

ĝĬŇħŐĸŃĮĶŃŏĳĪįĸœĴƟ 
&HSȮ8 ľĸńĔ' 

% ĽńħĽƞĺĬ
ĔŅĶĽƞĚŀŀĔ 

% ŀńĨĶŅŏĨŇĭőĨĨƞŀĮƖȮ
&ėƞŅŏĜĸňŗĵŏėĸŊŗŀĬĪňŗȮ2 ĮƖ' 

ĴŌĸėƞŅŏĜĸňŗĵĨƞŀĮƖ 
(ĸƟŅĬĭŅĪ' 

080112 08011200-ĴŃıĶƟŅĺ ĪńŘĚĔŃĸŅ (ŏŀĬőħėŅĶƢĮ' 1.3% 46.4% 1,631 

080119 08011910-ĴŃıĶƟŅĺŀƞŀĬ 2.8% 29.0% 3,389 
  08011990-ĴŃıĶƟŅĺ ŀŊŗĬ ŕȮĬŀĔěŅĔȮ&ĴŃıĶƟŅĺ

ŐľƟĚȮĴŃıĶƟŅĺĪńŘĚĔŃĸŅȮĴŃıĶƟŅĺŀƞŀĬ' 
0.3% -8.5% 407 

080280 08028000-įĸľĴŅĔŐľƟĚ 2.1% 30.8% 2,600 
080450 08045010-İĶńŗĚ 0.1% -4.6% 175 
  080450201-ĴŃĴƞĺĚĽħ 1.6% 13.5% 2,018 
  080450202-ĴŃĴƞĺĚŀĭŐľƟĚ 0.6% 26.0% 776 
  08045030-ĴńĚėŋħ 10.4% 29.7% 12,706 
081060 08106000-ĪŋŏĶňĵĬ Ľħ 44.4% 49.5% 54,517 
081090 08109030-ŏĚŅŃ Ľħ 0.2% 5.3% 212 
  08109050-ĕĬŋĬ (ĶĺĴĩŉĚěņĮŅħŃŐĸŃĬńĚėŅ'ȮĽħ 0.4% 5.7% 532 
  08109060-ĴŃĕŅĴȮĽħ 0.4% -0.7% 500 
  08109010-ĸņœĵȮĴŅĨŅėŌĝĝŇĚ Ľħ 16.1% 1.5% 19,795 
081190 081190002-ĪŋŏĶňĵĬ ŐĝƞŏĵŖĬěĬŐĕŖĚ 4.6% 32.2% 5,697 
  081190006-ĴŃĴƞĺĚ ŐĝƞŏĵŖĬěĬŐĕŖĚ 0.3% 5.7% 370 
081340 08134090-ĪŋŏĶňĵĬŀĭŐľƟĚ 0.5% 0.5% 671 
  08134020-ĴŃĕŅĴȮŀĭŐľƟĚ 0.6% 3.1% 740 
  08134010-ĸņœĵȮŀĭŐľƟĚ 7.3% -12.5% 8,976 
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ĳŅėįĬĺĔȮĔȮ5 - 2  ĨŅĶŅĚĮĶŃŏĳĪįĸœĴƟĪňŗĴňĻńĔĵĳŅıĶŀĚȮĨŅĴıŇĔńħȮHS2017 8 ľĸńĔŐĸŃȮ11 ľĸńĔ 

ĮĶŃŏĳĪįĸœĴƟĪňŗĴňĻńĔĵĳŅıĶŀĚ 

FQ0./5 ĝĬŇħŐĸŃĮĶŃŏĳĪįĸœĴƟ #ȮĽńħĽƞĺĬ
ĔŅĶĽƞĚŀŀĔ 

#ȮŀńĨĶŅŏĨŇĭőĨĨƞŀĮƖȮ
&ėƞŅŏĜĸňŗĵŏėĸŊŗŀĬĪňŗȮ0ȮĮƖ' 

ĴŌĸėƞŅŏĜĸňŗĵĨƞŀĮƖȮ
&ĸƟŅĬĭŅĪ' 

.6./10 .6./10..+ŏĴĸŖħĴŃĴƞĺĚľŇĴıŅĬĨƢ ŏŀŅŏĮĸŊŀĔ
ŀŀĔ 

.,1# +/0,1# 2/0 

.6.17. .6.17./.+ĔĸƟĺĵŏĸŖĭĴŊŀĬŅĚȮĽħ .,1# +/7,4# 143 
  .6.17.7./+ĔĸƟĺĵľŀĴĽħ .,/# 1,3# /07 
  .6.17.7.1+ĔĸƟĺĵȮŀŊŗĬŕȮ&ĬŀĔěŅĔȮĔĸƟĺĵľŀĴȮ

ĔĸƟĺĵŏĸŖĭĴŊŀĬŅĚ'ȮĽħȮŐľƟĚ 
.,/# +6,1# /55 

.6.21. .6.21...+ĽńĭĮŃĶħĽħ .,0# 3,/# 070 

.6.32. .6.32...+ĽƟĴőŀ .,4# /3,/# 476 

.6.40. .6.40...+ŀĚŋƞĬ ŐľƟĚ .,0# 41,3# 07/ 
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ĳŅėįĬĺĔȮĔȮ6  ĶŅĵĸŃŏŀňĵħĔŅĶĮĶŃĝŋĴĶŃħĴĽĴŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŒĬĔŅĶĽƞĚŀŀĔįĸœĴƟĶŅĵĸŃŏŀňĵħĔŅĶĮĶŃĝŋĴ
ĶŃħĴĽĴŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŒĬĔŅĶĽƞĚŀŀĔįĸœĴƟ 

œħƟħņŏĬŇĬĔŅĶěńħĮĶŃĝŋĴĶŃħĴĽĴŀĚįŌƟŏĝňŗĵĺĝŅĠŐĸŃĬńĔĺŇĝŅĔŅĶĪŅĚħƟŅĬįĸœĴƟȮįŌƟĽƞĚŀŀĔŐĸŃįŌƟĮĶŃĔŀĭĔŅĶĪňŗĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŒĬĔŅĶĽƞĚŀŀĔįĸœĴƟȮ
ŏıŊŗŀŒľƟėĺŅĴŏľŖĬĨƞŀĝĬŇħŐĸŃĮĶŃŏĳĪĕŀĚįĸœĴƟĪňŗįƞŅĬĔŅĶėńħŏĸŊŀĔħƟĺĵĺŇīňŒĬľńĺĕƟŀȮ.ȮľńĺĕƟŀȮ. ŐĸŃľńĺĕƟŀȮ.ȮĕƟŅĚĨƟĬȮįƞŅĬĶŃĭĭĔŅĶĮĶŃĝŋĴŀŀĬœĸĬƢȮŏĴŊŗŀĺńĬ
ıķľńĽĭħňĪňŗȮ1.ȮĴňĬŅėĴȮ0344ȮŏĺĸŅȮ7,..ȮůȮ/0,..ȮĬȮĴňįŌƟŏĕƟŅĶƞĺĴĔŅĶĮĶŃĝŋĴėĶńŘĚĬňŘȮěņĬĺĬȮ2.ȮĪƞŅĬȮŐĭƞĚŏĮƦĬįŌƟŐĪĬľĬƞĺĵĚŅĬĳŅėĶńģȮ17 ĪƞŅĬȮįŌƟŏĝňŗĵĺĝŅĠȮ8 
ĪƞŅĬȮȮŐĸŃįŌƟĮĶŃĔŀĭĔŅĶ-įŌƟŐĪĬĳŅėŏŀĔĝĬȮ15 ĪƞŅĬȮĶŅĵĸŃŏŀňĵħįŌƟŏĕƟŅĶƞĺĴĮĶŃĝŋĴħńĚĳŅėįĬĺĔȮĔȮ6 - 1ȮŐĸŃĳŅėįĬĺĔȮĔȮ6 - 2 

ĳŅėįĬĺĔȮĔȮ6 - 1  įŌƟĶƞĺĴĮĶŃĝŋĴĶŃħĴĽĴŀĚįŌƟŏĝňŗĵĺĝŅĠŐĸŃĬńĔĺŇĝŅĔŅĶĪŅĚħƟŅĬįĸœĴƟȮįŌƟĽƞĚŀŀĔŐĸŃįŌƟĮĶŃĔŀĭĔŅĶĪňŗ
ĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŒĬĔŅĶĽƞĚŀŀĔįĸœĴƟ 

įŌƟŐĪĬľĬƞĺĵĚŅĬĳŅėĶńģ 
Īňŗ ĝŊŗŀ+ĽĔŋĸ ľĬƞĺĵĚŅĬ 
/ ĬŅĚĽŅĺŐĨĚőĴȮĶŅĝŀńėėň ĔĶĴĔŅĶėƟŅĨƞŅĚĮĶŃŏĪĻ 
0 ėŋĦŀŇĽĶňĵƢȮģŅĔŌĶķĪīŅ ĔĶĴĔŅĶėƟŅĨƞŅĚĮĶŃŏĪĻ 
1 ĬŅĚĽŅĵıĶȮĜńĬĪĺĻŇĬĔŋĸ ĔĶĴĽƞĚŏĽĶŇĴĔŅĶėƟŅĶŃľĺƞŅĚĮĶŃŏĪĻ 
2 ħĶ,ĮŅĶŇĝŅĨŇȮıěĬĻŇĸĮƝ ĽĩŅĭńĬĺŇěńĵıŊĝĽĺĬȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ 
3 ıŇĴıƢĬĳńĽȮĻĶňŀŇŗĬŐĔƟĺ ĔĶĴĔŅĶėƟŅĨƞŅĚĮĶŃŏĪĻ 
4 ĬŅĵīĚĝńĵȮœĪĶĬƟŀĵ ĽĩŅĭńĬĺŇěńĵıŊĝĽĺĬ 
5 ĬŅĚĻŋŋĳĸńĔļĦƢȮŀĶŇĵĳŌĝńĵ ĻŌĬĵƢĺŇěńĵıŊĝĽĺĬĨĶńĚȮĽĩŅĭńĬĺŇěńĵıŊĝĽĺĬȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ 
6 ĬŅĚěńĬĪŇĴŅĳĶĦƢȮĻĶňĴĚėĸ ĔĶĴĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶ 
7 ĬŅĵĻŇĶŇĝńĵȮĽŅīŋĺŇěŅĶĦƢ ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ 
/. ĪńĻĬŅȮėŇħĽĶƟŅĚ ĔĶĴĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶ 
// ĬŅĚĽŋĺŇĽŅĽƢȮĔńĬĨŀĬńĬĨıĶ ĽņĬńĔĚŅĬŏĔļĨĶěńĚľĺńħĝĸĭŋĶň 
/0 ĬŅĚĽŅĺĺĶĶĦĺŇĸńĵȮĽŇĪīŇĭŋĶň ĽņĬńĔĚŅĬŏĔļĨĶěńĚľĺńħĝĸĭŋĶň 
/1 ĽńĠĠŅĦňȮĻĶňėĝŅ ĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝ 
/2 ŀŋĶŅıĶȮľĬŌĬŅĶĩ ĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝ 
/3 ĺĶńĠĠŅȮĴŅĸň ĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ 
/4 ĺƞŅĪňŗȮĶ,ŀ,ĬńģĝńĵȮŐĵƟĴıŇĔŋĸĽĔŋĸ ĔĶĴĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶ 
/5 ĬŅĚĽŅĺĴĸĬŇĳŅȮĻĶňĴŅĨĶĳŇĶĴĵƢ ĽņĬńĔĺŇěńĵıńĥĬŅĔŅĶŀŅĶńĔĕŅıŊĝȮĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ 
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įŌƟŏĝňŗĵĺĝŅĠ 
Īňŗ ĝŊŗŀ+ĽĔŋĸ ĨņŐľĬƞĚ ľĬƞĺĵĚŅĬ 
/ īňĶĺŋĥŇȮĝŋĨŇĬńĬĪĔŋĸ ĬńĔĺŇĝŅĔŅĶŏĔļĨĶĝņĬŅĠĔŅĶ ĽĩŅĭńĬĺŇěńĵıŊĝĽĺĬȮ 

ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ 
0 ħĶ,ıňĶıĚļƢȮŐĽĚĺĬŅĚėƢĔŌĸ ĬńĔĺŇěńĵĝņĬŅĠĔŅĶ ĻŌĬĵƢŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮėĦŃ

ŏĔļĨĶĔņŐıĚŐĽĬȮ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ 

1 ĬŅĚĽŅĺĪŇıĵŅȮœĔĶĪŀĚ įŌƟŀņĬĺĵĔŅĶĻŌĬĵƢĺŇěńĵıŊĝĽĺĬĝŋĴıĶ ĻŌĬĵƢĺŇěńĵıŊĝĽĺĬĝŋĴıĶȮ 
ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ 

2 ĬŅĵĪĺňĻńĔħŇśȮŐĽĚŀŋħĴ ĬńĔĺŇĝŅĔŅĶŏĔļĨĶĝņĬŅĠĔŅĶıŇŏĻļ ĽĩŅĭńĬĺŇěńĵıŊĝĽĺĬȮ 
ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ 

3 ėŋĦŀĶĪńĵȮŏŀŊŘŀĨĶŃĔŌĸȮ įŌƟŏĝňŗĵĺĝŅĠıŇŏĻļ ĕƟŅĶŅĝĔŅĶĭņĬŅĠ 
4 ħĶ,ěĶŇĚŐĪƟȮĻŇĶŇıŅĦŇĝ ĬńĔĺŇĝŅĔŅĶħƟŅĬĔŅĶŏĔļĨĶ ĕƟŅĶŅĝĔŅĶĭņĬŅĠ 
5 ĳŅĦŋȮĽƟĴŏĔĸňŘĵĚ ĬńĔĺŇŏėĶŅŃľƢŀŅĺŋőĽȮ0 ĽņĬńĔĚŅĬıńĥĬŅĔŅĶĺŇěńĵĔŅĶŏĔļĨĶȮ

&ŀĚėƢĔŅĶĴľŅĝĬ' 
6 ĶĻ,ħĶ,ıĶŏıŖĠȮĺĶĽŇĪīŅ įŌƟŀņĬĺĵĔŅĶĻŌĬĵƢĺŇěńĵĮĶŃĝŅėĴ

ŏĻĶļģĔŇěŀŅŏĞňĵĬ 
ĽĩŅĭńĬĭńĦĤŇĨıńĥĬĭĶŇľŅĶĻŅĽĨĶƢ 

 

įŌƟĮĶŃĔŀĭĔŅĶ-įŌƟŐĪĬĳŅėŏŀĔĝĬ 

Īňŗ ĝŊŗŀ+ĽĔŋĸ ľĬƞĺĵĚŅĬ 

/ ĬŅĵĪĺňĔŇěȮěĨŋĶŏěĶŇĠėŋĦ ĽĳŅŀŋĨĽŅľĔĶĶĴŐľƞĚĮĶŃŏĪĻœĪĵ 
0 įĻ,ħĶ,ĽŋĬĪĶȮȮıŇıŇīŐĽĚěńĬĪĶƢ ĽĴŅėĴıŊĝĽĺĬŐľƞĚĮĶŃŏĪĻœĪĵ 
1 ĬŅĵĳŅĦŋĻńĔħŇśȮȮĽŅĵıŅĬŇĝ ĽĴŅėĴĪŋŏĶňĵĬœĪĵ 
2 ĬŅĵĺŋĥŇĝńĵȮȮėŋĦŏěĨĬƢ ĽĴŅėĴĪŋŏĶňĵĬœĪĵ 
3 ĬŅĵīňĻŇļĢƢȮőĨĺŇĶŇĵŃŏĺĝ ĭĶŇļńĪȮĨŀĚŐĮħįńĔįĸœĴƟȮěņĔńħ 
4 ĬŅĵĺňĶŃĝńĵȮĮĶŃĪńĔļƢĺŇĶŇĵŅ T,Q,ȮDpcqfam 

5 ĬŅĚĽŅĺĮĳŅĺňȮĽŋīŅĺŇĺńĥĬƢ ĭĶŇļńĪȮĽĺŇĲĪƢȮěņĔńħ 
6 ėŋĦĺŇœĸȮŀĨŇĝŅĨĔŅĶ ĭĶŇļńĪœĝĬƢőĲĶƢĪŀŇĬŏĨŀĶƢ 
7 ėŋĦĵŌȮŏěňĵĶĵŊĬĵĚıĚĻƢ ILPȮEpmsn 

/. ĬŅĵĔķļġŅȮĮŌŐħĚ ĽĴŅėĴĔŅĶėƟŅįŌƟĮĶŃĔŀĭĔŅĶįĸœĴƟœĪĵĳŅėŏľĬŊŀ 
// ĬŅĵĩŇĚŏľĺĵȮŐĞƞĨŇĚ ĽĴŅėĴĔŅĶėƟŅįŌƟĮĶŃĔŀĭĔŅĶįĸœĴƟœĪĵĳŅėŏľĬŊŀ 
/0 ĬŅĵŀĚŀŅěȮĶńĨĬĻŇĶŇĴĬĨĶň ľŀĔŅĶėƟŅœĪĵŐĸŃĽĳŅľŀĔŅĶėƟŅŐľƞĚĮĶŃŏĪĻœĪĵ 
/1 ĬŅĚĽŅĺĺĶŅĳĶĦƢȮőĴĶŅȮ ľŀĔŅĶėƟŅœĪĵŐĸŃĽĳŅľŀĔŅĶėƟŅŐľƞĚĮĶŃŏĪĻœĪĵ 
/2 ĬŅĚĬĚĬŋĝȮĵĔĵƞŀĚĽĔŋĸ ĽĴŅėĴĔŅĶėƟŅĬĺńĨĔĶĶĴŏıŊŗŀĔŅĶŏĔļĨĶœĪĵ 
/3 ĬŅĵĴĬĨĶňȮĻĶňĬŇĸ ĽĴŅėĴĝŅĺĽĺĬĴŃĴƞĺĚœĪĵ 
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ĳŅėįĬĺĔȮĔȮ6 - 2  ĳŅıĔŅĶĮĶŃĝŋĴĶŃħĴĽĴŀĚŀŀĬœĸĬƢȮŏĴŊŗŀȮ30 ĴňĬŅėĴȮ2567 

 

ŒĬĔŅĶĬňŘœħƟĽĶŋĮĕƟŀėŇħŏľŖĬĕŀĚįŌƟŏĕƟŅĶƞĺĴĮĶŃĝŋĴĶŃħĴĽĴŀĚŏıŊŗŀĮĶŃĔŀĭĔŅĶėńħŏĸŊŀĔĝĬŇħĕŀĚįĸœĴƟŏĮƚŅľĴŅĵ
őħĵĶĺĴįŌƟĶƞĺĴĮĶŃĝŋĴŏľŖĬħƟĺĵĔńĭĝĬŇħĕŀĚįĸœĴƟŏĮƚŅľĴŅĵĪňŗœħƟĪņĔŅĶėńħŏĸŊŀĔĴŅœĺƟȮŐĸŃœħƟŒľƟĕƟŀėŇħŏľŖĬŒĬĔŅĶĺŇěńĵȮ
ıńĥĬŅȮŐĸŃŐĔƟœĕĮƤĠľŅŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶĽƞĚŀŀĔŐĸŃĔŅĶŐĕƞĚĕńĬœĺƟĴňĶŅĵĸŃŏŀňĵħħńĚĬňŘ 

(1) őŀĔŅĽĪŅĚĔŅĶĨĸŅħĨƞŅĚĮĶŃŏĪĻŐĸŃĴŅĨĶĔŅĶĶŀĚĶńĭ 
Á ĸņœĵ: įŌƟĽƞĚŀŀĔŏľŖĬĺƞŅĨƞŅĚĮĶŃŏĪĻĵńĚĴňėĺŅĴĨƟŀĚĔŅĶĸņœĵěŅĔœĪĵ 

Á ĴŃıĶƟŅĺŀƞŀĬ: ĔŅĶĽƞĚŀŀĔĕĵŅĵĨńĺŏĶŖĺĴŅĔȮĔŅĶĕĬĽƞĚœĴƞĴňĮƤĠľŅŏıĶŅŃŏĮĸŊŀĔľĬŅ 

Á ĴŃĴƞĺĚĬŘņħŀĔœĴƟ: ĴňėĺŅĴőħħŏħƞĬŒĬŏĶŊŗŀĚĶĽĝŅħȮĽƞĺĬŏĕňĵĺŏĽĺĵŐĸŃĪŀĚħņĔŖĴňőŀĔŅĽŏĕƟŅĽŌƞĨĸŅħ
œħƟ 

Á ĕĬŋĬ: ĔŖĴňėĺŅĴĨƟŀĚĔŅĶĞŊŘŀĽŌĚȮĕĦŃĬňŘĔņĸńĚĕŀȮGI ĕĬŋĬŒĬĝĸĭŋĶň 

Á ĽƟĴőŀ: ŏĮĸŊŀĔľĬŅĽƞĚœĔĸœħƟȮĨĸŅħŒĬěňĬĔņĸńĚŏĨŇĭőĨ 

Á ľĴŅĔ: ĪŅĚĳŅėŒĨƟȮŏĔļĨĶĔĶĔņĸńĚĕĵŅĵıŊŘĬĪňŗŏıŅŃĮĸŌĔŏıĶŅŃŀŇĬŏħňĵŏĕƟŅĴŅľŅĞŊŘŀȮĪŅĚ
ĽľĶńģŀŏĴĶŇĔŅĔŖĬņŏĕƟŅŏıŊŗŀŏĮƦĬĺńĨĩŋħŇĭŒĬĔŅĶĪņŏėĶŊŗŀĚĽņŀŅĚȮĪņĵŅȮŐĸŃĪņĽňĵƟŀĴ 

Á ĴŃĕŅĴľĺŅĬ: ĪňŗĪŅĬĽħŏĮƦĬĪňŗĬŇĵĴĔńĬŒĬĠňŗĮŋƙĬȮěňĬȮŀŇĬŏħňĵȮŐĨƞĴŃĕŅĴěŅĔœĪĵĴŃĕŅĴĪńŘĚİƤĔŏĴŊŗŀ
ŐĔŃİƤĔŀŀĔěŃĕŉŘĬĶŅȮĪņŒľƟĕŅĵœĴƞœħƟȮŐĨƞĴŃĕŅĴŀĭŐľƟĚĪňŗŐĔŃŏĮĸŊŀĔŐĸŃŏĴĸŖħŀŀĔŐĸƟĺĪňŗĨƟĬĪŅĚȮĨĸŅħĠňŗĮŋƙĬœĴƞėƞŀĵ
ŏĮƦĬĪňŗĬŇĵĴȮĨƟŀĚľŅĪŅĚŐĔƟœĕȮĴŃĕŅĴŐĔƞĬĪňŗŏıĝĶĭŌĶĦƢĔŖœħƟȮGI ŐĸƟĺ 

Á ĪŋŏĶňĵĬĽħŐĸŃŐĝƞŐĕŖĚ: ėĚĵńĚėĶŀĚĨĸŅħœĮŀňĔľĸŅĵĮƖŏıĶŅŃįŌƟĭĶŇőĳėĶŌƟěńĔĪŋŏĶňĵĬœĪĵħň 

Á ĴńĚėŋħ: ĴňıŊŘĬĪňŗĮĸŌĔŏħňĵĺĔńĬĔńĭĪŋŏĶňĵĬȮŐĸŃĴňŐĬĺőĬƟĴĺƞŅįŌƟĮĸŌĔőėƞĬĴńĚėŋħŏıŊŗŀĴŅĮĸŌĔĪŋŏĶňĵĬŐĪĬ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚĪņŒľƟįĸįĸŇĨĴńĚėŋħĸħĬƟŀĵĸĚȮĳŅėĶńģėĺĶĴňĬőĵĭŅĵĶńĔļŅıŊŘĬĪňŗĮĸŌĔĴńĚėŋħŐĸŃĴňĴŅĨĶĔŅĶŐĔƟœĕĮƤĠľŅĪňŗ
ĝńħŏěĬȮ 

Á ŀĚŋƞĬ: œĪĵĽƞĚŀŀĔŀĚŋƞĬŐľƟĚœĮěňĬŏĮƦĬľĸńĔȮĴňĪńŘĚĬņŏĕƟŅŐĸŃĮĸŌĔŏŀĚŒĬœĪĵȮŐľĸƞĚĮĸŌĔŒľĠƞŀĵŌƞŐĩĭ



96 
 

ĽŋőĕĪńĵȮŒĝƟĽŅĶŏėĴňĔņěńħĻńĨĶŌıŊĝĽŌĚȮŀŋĞŏĭĔŇĽĩŅĬĨƟŀĚĔŅĶŏěĶěŅŏĮƕħĨĸŅħŀĚŋƞĬĔńĭœĪĵȮŐĸŃŀĚŋƞĬœĴƞŒĝƞįĸœĴƟħńŘĚŏħŇĴĕŀĚŏĕĨ
ĶƟŀĬěŉĚŏĮƦĬįĸœĴƟĪňŗĕĵŅĵĨĸŅħĔŅĶĽƞĚŀŀĔœħƟĵŅĔ 

(2) ĔŅĶıńĥĬŅėŋĦĳŅıŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶĕĵŅĵĨĸŅħ 
Á ŒĬĔŅĶĽƞĚŀŀĔȮėŋĦĳŅıĕŀĚįĸœĴƟŏĮƦĬĽŇŗĚĽņėńĠȮľŅĔėŋĦĳŅıħňȮĔŖĽŅĴŅĶĩŏĕƟŅĽŌƞĨĸŅħœħƟőħĵœĴƞĴň

ĮƤĠľŅŀŋĮĽĶĶėȮŐĸŃěŃŏıŇŗĴėŋĦėƞŅĕŀĚįĸœĴƟěŅĔĮĶŃŏĪĻœĪĵȮĪņŒľƟįŌƟĭĶŇőĳėĮĶŃĪńĭŒěŐĸŃŏěŅŃěĚĪňŗěŃĞŊŘŀįĸœĴƟěŅĔ
ĮĶŃŏĪĻœĪĵȮěŃĝƞĺĵŒĬħƟŅĬĔŅĶĕĵŅĵĨĸŅħœħƟȮľŅĔĴňįĸœĴƟėŋĦĳŅıħňěņĬĺĬĴŅĔȮįŌƟĽƞĚŀŀĔĵƞŀĴľŅĨĸŅħœħƟĚƞŅĵ 

Á ĔŅĶŐĔƟœĕĮƤĠľŅŏĶŊŗŀĚőĶėŒĬįĸœĴƟ: ĪňŗįƞŅĬĴŅȮŏĔļĨĶĔĶŐĸŃįŌƟĽƞĚŀŀĔĨƞŅĚĔŖŐĔƟĮƤĠľŅĔńĬŏŀĚȮŐĨƞŒĬ
ľĸŅĵĔĶĦňŀŅěŐĔƟœĕœĴƞĩŌĔĨƟŀĚȮĕŅħĶŃĭĭĽĬńĭĽĬŋĬȮľĬƞĺĵĚŅĬĪňŗĴňľĬƟŅĪňŗĶńĭįŇħĝŀĭėĺĶŒľƟĔŅĶĽĬńĭĽĬŋĬĪńŘĚŏĝŇĚŀĚėƢ
ėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶȮŏėĶŊŗŀĚěńĔĶŏėĶŊŗŀĚĴŊŀȮŐĸŃŏĝŇĚĶŃĭĭ 

Á őĶėŒĬĴŃĴƞĺĚ:ȮľĸŅĵĮĶŃŏĪĻȮőħĵŏĜıŅŃĠňŗĮŋƙĬȮŀŀĽŏĨĶŏĸňĵȮĬŇĺĞňŐĸĬħƢȮŒľƟĬņŏĕƟŅĴŃĴƞĺĚĬŘņħŀĔœĴƟ
ĪňŗįƞŅĬĔŅĶŀĭœŀĬŘņœħƟȮĴŃĴƞĺĚĬŘņħŀĔœĴƟĽňĪŀĚĴňėĺŅĴőħħŏħƞĬŒĬĔŅĶĽƞĚŀŀĔŏıĶŅŃŏĬŊŘŀœĴƞĴňŏĽňŘĵĬȮĴňĔĸŇŗĬŐĸŃĶĽĪňŗĨĸŅħ
ĨƟŀĚĔŅĶȮŐĨƞěņŏĮƦĬĨƟŀĚĴňĔŅĶıńĥĬŅŐĸŃĺŇěńĵŏıŊŗŀŐĔƟĮƤĠľŅȮAnthracnose ŏĬŊŘŀŒĬĴňőıĶĚħņȮŐĸŃĮƤĠľŅĨƞŀĴĬŘņĴńĬ 

Á ĔŅĶĨĶĺěĽŀĭėŋĦĳŅıĪŋŏĶňĵĬ:ȮįŌƟĬņŏĕƟŅŒĬĨƞŅĚĮĶŃŏĪĻŒľƟėĺŅĴĽĬŒěĨĶĺěĽŀĭĕńŘĬĨŀĬĔŅĶįĸŇĨŒĬ
ĽĺĬȮĶĺĴĪńŘĚĔŅĶŒĝƟĮŋƜĵȮĔŅĶŒĝƟĽŅĶŏėĴňĶńĔļŅőĶėıŊĝȮŐĸŃŒĬĕńŘĬĨŀĬĔƞŀĬĕĬĪŋŏĶňĵĬĕŉŘĬĨŌƟėŀĬŏĪĬŏĬŀĶƢŏıŊŗŀĽƞĚŀŀĔȮįŌƟ
ĽƞĚŀŀĔĞŉŗĚĽƞĺĬŒľĠƞėŊŀĸƟĚĝŅĺěňĬěŃĝŋĭĽŅĶĮƚŀĚĔńĬŏĝŊŘŀĶŅŐĨƞĸŃįĸȮŐĨƞĮƤĠľŅėŊŀȮįŌƟĽƞĚŀŀĔŐĨƞĸŃĶŅĵŒĝƟĽŅĶĮƚŀĚĔńĬŏĝŊŘŀĶŅ
ĪňŗĴňĽƞĺĬĮĶŃĔŀĭŐĨĔĨƞŅĚĔńĬŐĸŃœĴƞœħƟĴŅĨĶģŅĬȮĭŅĚĮĶŃŏĪĻıĭĺƞŅĴňĽŅĶĨĔėƟŅĚȮĭńĚėńĭŒľƟĪņȮtreatment ŏıŊŗŀŐĔƟœĕħƟĺĵ
ĺŇīňĔŅĶĪňŗĴňĨƟĬĪŋĬĽŌĚĴŅĔȮėĺĶěŃœħƟĴňĔŅĶŐĬŃĬņĽŅĶĪňŗĴňĽŌĨĶĕŀĚĽƞĺĬįĽĴĪňŗŏľĴŅŃĽĴȮĴňĴŅĨĶģŅĬȮ 

Á ĴńĚėŋħŏĬŊŘŀŐĔƟĺ-ĵŅĚœľĸ:ȮėĺĶĴňĔŅĶıńĥĬŅŏėĶŊŗŀĚĴŊŀŏıŊŗŀĨĶĺěŒľƟıĭĴńĚėŋħŏĬŊŘŀŐĔƟĺ-ĵŅĚœľĸĨńŘĚŐĨƞĪňŗ
ĽĩŅĬĪňŗĶńĭĞŊŘŀȮ&ĸƟĚ' 

Á ĕŅħŀĚėƢėĺŅĴĶŌƟŏĶŊŗŀĚĔŅĶėĺĭėŋĴŀŋĦľĳŌĴŇŒĬĨŌƟėŀĬŏĪĬŏĬŀĶƢŏıŊŗŀĵŊħŀŅĵŋŐĸŃĶńĔļŅėŋĦĳŅıįĸœĴƟ
ĶŃľĺƞŅĚĔŅĶĕĬĽƞĚĪňŗĩŌĔĨƟŀĚĝńħŏěĬ 

(3) ĔŅĶĕĬĽƞĚŏĮƦĬĮƤěěńĵĽņėńĠĪňŗĽŋħĕŀĚĔŅĶŐĕƞĚĕńĬŒĬĔŅĶĽƞĚŀŀĔįĸœĴƟ 
Á ĔŅĶĕĬĽƞĚŏĮƦĬĮƤěěńĵĽņėńĠĪňŗĽŋħĕŀĚŏĚŊŗŀĬœĕĔŅĶĽƞĚŀŀĔįĸœĴƟĞŉŗĚŏĮƦĬĽŇĬėƟŅŏĬƞŅŏĽňĵĚƞŅĵȮ&perishable 

crops) ľŅĔĶŃĵŃŏĺĸŅĔŅĶĕĬĽƞĚĬŅĬěŃĽƞĚįĸŒľƟįĸœĴƟŏĽňĵľŅĵľĶŊŀĶŃĵŃŏĺĸŅĔŅĶĺŅĚŒĬĨĸŅħĽńŘĬȮĮƤěěńĵŀŊŗĬĬńĭĺƞŅŏĮƦĬĶŀĚ 

Á įĸœĴƟĽħĪňŗœĪĵĽƞĚŀŀĔĵńĚėĚĴŋƞĚĽŌƞĨĸŅħŒĬŏŀŏĝňĵŏıĶŅŃĶŃĵŃŏĺĸŅŒĬĔŅĶĕĬĽƞĚĽńŘĬȮľŅĔĽƞĚĪŅĚœĔĸįŌƟ
ĽƞĚŀŀĔěŃŏĸňŗĵĚĽŌĚȮĳŅėĶńģėĺĶĽƞĚŏĽĶŇĴĔŅĶĺŇěńĵŐĸŃıńĥĬŅĪňŗěŃĝƞĺĵŒľƟĴňĔŅĶĶńĔļŅĽĳŅıėĺŅĴĽħĕŀĚįĸœĴƟŒľƟœħƟĬŅĬŒĬ
ĶŃľĺƞŅĚĕĬĽƞĚŏıŊŗŀĔŅĶĽƞĚŀŀĔœĮĮĶŃŏĪĻĪňŗœĔĸĴŅĔĕŉŘĬȮŐĸŃįĸœĴƟĪňŗĴňĔŅĶŐĮĶĶŌĮŏĭŊŘŀĚĨƟĬľĶŊŀįĸœĴƟĪňŗĴňĔŅĶŏĔŖĭĶńĔļŅŏıŊŗŀ
œĴƞŒľƟŏĬƞŅŏĽňĵȮŏĝƞĬȮŐĝƞŏĵŖĬěĬŐĕŖĚ 

Á ĪŅĚŏĸŊŀĔŒĬĔŅĶĕĬĽƞĚįĸœĴƟĽħĴňĪŅĚŏĶŊŀȮĪŅĚĶĩȮĪŅĚĶĩœĲȮŐĸŃĪŅĚŏėĶŊŗŀĚĭŇĬŏĮƦĬĪŅĚŏĸŊŀĔĽŋħĪƟŅĵ
ŏıĶŅŃĨƟĬĪŋĬĽŌĚȮĔŅĶĕĬĽƞĚœĮĮĶŃŏĪĻŏıŊŗŀĬĭƟŅĬŐĸŃěňĬȮįŌƟĽƞĚŀŀĔěŃŏĸŊŀĔĔŅĶĕĬĽƞĚĪŅĚĶĩĭĶĶĪŋĔŏıĶŅŃėŅħľĴŅĵ
ŏĺĸŅœħƟŐĴƞĬĵņŐĸŃĽŃħĺĔȮĔŅĶĕĬĽƞĚĪŋŏĶňĵĬœĮěňĬŏĶŇŗĴŒĝƟĶĩœĲŐĨƞĵńĚĴňėĺŅĴœĴƞĽŃħĺĔŐĸŃėƞŅīĶĶĴŏĬňĵĴĔŅĶŏĮĸňŗĵĬ
ľńĺĸŅĔĵńĚĽŌĚȮĶŀĭĔŅĶŏĮĸňŗĵĬĨŌƟĕĬĽƞĚŐĨƞĸŃĶŀĭĝƟŅȮĔŅĶĕĬĽƞĚħƟĺĵĶĩœĲœĮěňĬĵńĚŏĮƦĬŏĶŊŗŀĚŒľĴƞȮĔŅĶĽƞĚœĮŐįƞĬħŇĬŒľĠƞ
ĪŅĚŏĶŊŀěŉĚĵńĚėĚŏĮƦĬĪŅĚŏĸŊŀĔĽņėńĠȮ 

Á ĔŅĶĕĬĽƞĚįĸœĴƟĪŅĚĶĩĭĶĶĪŋĔœĮĴĦĤĸĵŌĬŅĬĕŀĚěňĬįƞŅĬĭƞŀŏĨŖĬĴňȮ0ȮĪŅĚėŊŀħƞŅĬŏĝňĵĚĕŀĚĭƞŀľŅĬ
ľĶŊŀľĬŀĚėŅĵįƞŅĬŏĺňĵĚěńĬĪĶƢœĮĭƞŀľŅĬȮĽƞĺĬĪŅĚĶĩœĲėŊŀľĬŀĚėŅĵ+ŏĺňĵĚěńĬĪĶƢ+ĭƞŀľŅĬ 

Á ĮĶŃŏħŖĬĪŅĚħƟŅĬőĸěŇĽĨŇĔĽƢĪňŗŀŅěĕĵŅĵĨĸŅħŒĬěňĬœħƟėŊŀĔŅĶŏěĶěŅŒľƟěňĬĵŀĴĶńĭĔŅĶĕĬĽƞĚįĸœĴƟ
őħĵŏĜıŅŃĪŋŏĶňĵĬȮŏĕƟŅĽŌƞěňĬœħƟőħĵœĴƞěņŏĮƦĬĨƟŀĚĕĬĴŅħƟĺĵĨŌƟėŀĬŏĪĬŏĬŀĶƢȮŏıŊŗŀŒľƟįŌƟėƟŅĽƞĚĶŅĵĵƞŀĵĕŀĚěňĬĽŅĴŅĶĩĴŅ
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ĶńĭĽŇĬėƟŅĪňŗĽĩŅĬňĕĬĩƞŅĵĽŇĬėƟŅĨŅĴĝŅĵŐħĬěňĬĔńĭĮĶŃŏĪĻŏıŊŗŀĬĭƟŅĬȮĪŋŏĶňĵĬěŃĩŉĚĴŊŀįŌƟĭĶŇőĳėœħƟŏĶŖĺĕŉŘĬ 

Á ĽņľĶńĭįĸœĴƟĪňŗĽŅĴŅĶĩěņľĬƞŅĵŒĬĶŅėŅĽŌĚŐĸŃĵńĚŏĮƦĬĪňŗĬŇĵĴȮŏĝƞĬȮĴŃĴƞĺĚĬŘņħŀĔœĴƟŒĬĠňŗĮŋƙĬŐĸŃ
ĽŅīŅĶĦĶńģŏĔŅľĸňȮįŌƟĽƞĚŀŀĔěŃĽƞĚŀŀĔĪŅĚŏėĶŊŗŀĚĭŇĬ 

Á ĔŅĶŏěĶěŅŏĮƕħĨĸŅħŐĸŃĨƞŀĶŀĚŏĚŊŗŀĬœĕĔŅĶĬņŏĕƟŅŏıŊŗŀĕĵŅĵȮŐĸĔŏĮĸňŗĵĬȮŐĸŃĮĔĮƚŀĚĨĸŅħ 

Á ĳŅėĶńģėĺĶŏěĶěŅĸħŀŋĮĽĶĶėĔŅĶėƟŅȮőħĵĴňĭŅĚĮĶŃŏĪĻĵńĚėĚŏĔŖĭĳŅļňĻŋĸĔŅĔĶěŅĔĔŅĶĬņŏĕƟŅ
įĸœĴƟěŅĔœĪĵŐĨƞœħƟĵĔŏĺƟĬĳŅļňĻŋĸĔŅĔĶĔńĭįĸœĴƟĝĬŇħŏħňĵĺĔńĬĪňŗĬņŏĕƟŅěŅĔĮĶŃŏĪĻŀŊŗĬȮŏĝƞĬȮĽŅīŅĶĦĶńģŏĔŅľĸňŏĔŖĭ
ĳŅļňĔŅĶĬņŏĕƟŅĴŃĴƞĺĚěŅĔœĪĵĶƟŀĵĸŃȮ023ȮŐĨƞĵĔŏĺƟĬĳŅļňĽņľĶńĭĴŃĴƞĺĚĪňŗĴŅěŅĔŏĮĶŌȮŀŇĬŏħňĵȮŏĴŖĔĞŇőĔȮ 

Á ĭŅĚĮĶŃŏĪĻȮėĺĶŏěĶěŅŐĭĭŐĸĔŏĮĸňŗĵĬĶŅĵĔŅĶĽŇĬėƟŅȮŏĝƞĬȮŀŋĞŏĭĔŇĽĩŅĬȮĨƟŀĚĔŅĶŏěĶěŅŏĮƕħ
ĨĸŅħĔńĭœĪĵȮŏıĶŅŃĨƟŀĚĔŅĶĬņŏĕƟŅįĸœĴƟěŅĔœĪĵŐĨƞŒĬĕĦŃŏħňĵĺĔńĬĔŖŀĵŅĔěŃŒľƟœĪĵŏĮƕħĨĸŅħŒľƟĴňĔŅĶĬņŏĕƟŅįĸœĴƟěŅĔ
ŀŋĞŏĭĔŇĽĩŅĬȮŏĝƞĬȮŀĚŋƞĬȮŏĮƦĬĔŅĶĨŀĭŐĪĬħƟĺĵȮĞŉŗĚĔŅĶŏěĶěŅŏĮƕħĨĸŅħįĸœĴƟĔŖĨƟŀĚŏĝŊŗŀĴőĵĚĔńĭĔŅĶŏěĶěŅĪŅĚħƟŅĬĔńĔĔńĬ
ıŊĝŐĸŃĽŋĕŀĬŅĴńĵħƟĺĵ 

Á ŒĬĔŅĶĕĬĽƞĚįĸœĴƟĪŅĚĭĔĞŉŗĚĨƟŀĚįƞŅĬĮĶŃŏĪĻŀŊŗĬĔƞŀĬĩŉĚĮĶŃŏĪĻŏĮƚŅľĴŅĵȮĴňėĺŅĴŏĮƦĬœĮœħƟĪňŗěŃĴň
ĔŅĶĸńĔĸŀĭĬņįĸœĴƟěŅĔĮĶŃŏĪĻŀŊŗĬĴŅĽĺĴĽŇĪīŇĺƞŅŏĮƦĬįĸœĴƟěŅĔœĪĵȮĳŅėĶńģėĺĶŏĨĶňĵĴĔĸœĔŏıŊŗŀĮĔĮƚŀĚĨĸŅħ 

ĭĪĪňŗ 1 ĔŅĶĕĬĽƞĚĪŅĚĭĔĪňŗĨƟŀĚįƞŅĬĽĩŅĬňĕĬĽƞĚŒĬľĸŅĵĮĶŃŏĪĻĪņŒľƟŏıŇŗĴĕńŘĬĨŀĬĔŅĶĕĬĽƞĚȮĳŅėĶńģŀŅě
ĶŇŏĶŇŗĴĕŀŏěĶěŅŏıŊŗŀĔņľĬħŏĕĨŏĻĶļģĔŇěıŇŏĻļŒĬıŊŘĬĪňŗĪňŗĨƟŀĚĕĬĽƞĚįƞŅĬĔŖěŃĸħĕńŘĬĨŀĬŒĬĔŅĶĬņŏĕƟŅœħƟȮĸħĨƟĬĪŋĬĸħĸĚȮ
ŐĸŃĔŅĶŏĽňĵėƞŅīĶĶĴŏĬňĵĴŀŅěĸħĸĚœħƟŏĝƞĬĔńĬ 

Á ĳŅėĶńģėĺĶĨƟŀĚĪĶŅĭŐĸŃĨŇħĨŅĴėĺŅĴŏėĸŊŗŀĬœľĺŒĬĕƟŀĔņľĬħľĶŊŀĔġĶŃŏĭňĵĭĕŀĚĮĶŃŏĪĻ
ĬņŏĕƟŅȮĶĺĴĪńŘĚĔġĶŃŏĭňĵĭŏĔňŗĵĺĔńĭėŋĦĳŅıĴŅĨĶģŅĬŏıŊŗŀěŃœħƟŐěƟĚŒľƟįŌƟĽƞĚŀŀĔœĪĵĪĶŅĭŐĸŃĮĢŇĭńĨŇĨŅĴȮľĶŊŀŒĝƟĕƟŀĴŌĸ
ĬńŘĬŏıŊŗŀŒĝƟŒĬĔŅĶŏěĶěŅŏĮƕħĨĸŅħľŅĔŏľŖĬĺƞŅĔġĶŃŏĭňĵĭĬńŘĬŏĮƦĬŀŋĮĽĶĶėĔŅĶėƟŅįĸœĴƟœĪĵ 

(4) ŒĝƟŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺŏıŊŗŀĶńĔļŅėŋĦĳŅıĕŀĚįĸœĴƟ 
Á ĳŅėĶńģėĺĶĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬŒľƟŏĔļĨĶĔĶŐĸŃįŌƟĶńĭĞŊŘŀ-ĶĺĭĶĺĴįĸįĸŇĨĮĶńĭĮĶŋĚĕńŘĬĨŀĬĮĢŇĭńĨŇ

ŒĬĕĭĺĬĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĪňŗĩŌĔĨƟŀĚȮŏĝƞĬ 

o ĔŅĶĮƚŀĚĔńĬőĶėŒĬįĸœĴƟȮŏĝƞĬȮőĶėȮAnthracnose ħƟĺĵĺŇīňȮHot Dip ľĶŊŀȮĔŅĶ
ĮƚŀĚĔńĬŏĝŊŘŀĶŅħƟĺĵĽŅĶŏėĴňĪňŗĔņľĬħŏĮƦĬĴŅĨĶģŅĬȮŏĮƦĬĨƟĬȮ 

(1) ĔŅĶėĺĭėŋĴŐĸŃĶńĔļŅŀŋĦľĳŌĴŇŏıŊŗŀĵŊħŀŅĵŋľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺŒĬĝƞĺĚľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ
ŐĸŃĨĸŀħĔŅĶĕĬĽƞĚȮȮŏĝƞĬȮĔŅĶĪņȮPre-cooling ľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĪńĬĪňȮŐĸŃĔŅĶėĺĭėŋĴŀŋĦľĳŌĴŇŒĬĔŅĶ
ŏĔŖĭĶńĔļŅŐĸŃĔŅĶĕĬĽƞĚȮ&Cold Chain Management) 

o ĔŅĶŒĝƟĽŅĶŏėĴňŐĸŃŏĪėőĬőĸĵňŒĬĔŅĶėĺĭėŋĴȮĮƚŀĚĔńĬȮŐĸŃĔņěńħŐĴĸĚĨŅĴ
ĴŅĨĶģŅĬĕŀĚĮĶŃŏĪĻĮĸŅĵĪŅĚ 

(5) ĔŅĶŐĕƞĚĕńĬĔńĭĮĶŃŏĪĻŏıŊŗŀĬĭƟŅĬĨƟŀĚĨŇħĨŅĴŐĸŃŏİƚŅĶŃĺńĚŀĵƞŅĚŒĔĸƟĝŇħ 
Á ľĸŅĵĮĶŃŏĪĻŒĬŀŇĬőħěňĬĔņĸńĚěŃŏĮƦĬėŌƞŐĕƞĚĽņėńĠŒĬĔŅĶĽƞĚŀŀĔįĸœĴƟœĮĨĸŅħőĸĔȮ 

Á ŏĴňĵĬĴŅĶƢœħƟĬņŏĕƟŅĴŃıĶƟŅĺĬŘņľŀĴľĸŅĵŐĽĬĨƟĬŏıŊŗŀĮĸŌĔŏĔŖĭįĸĽƞĚŀŀĔȮŐĸŃĬņŏĕƟŅĨƟĬĔĸƟŅĸņœĵœĮ
ĮĸŌĔĬńĭĸƟŅĬĨƟĬŏĝƞĬĔńĬ 

Á ĔŅĶĽƞĚŀŀĔĪŋŏĶňĵĬœĮěňĬěŃĨƟŀĚıĭĔńĭĔŅĶŐĕƞĚĕńĬȮŏıĶŅŃŏĺňĵħĬŅĴȮĴŅŏĸŏĞňĵȮŏĔŅŃœľľĸņȮĨƞŅĚĔŖ
 

3 ĂÚÜòÉÉùÛòÚÿÂóìæöĂÖ­âöÂóäÿÂĆÛáóêö âñâ¬èÈëÕ (08045020 001) âòÈÅùÕëÕ (08045030 000, 08045030 001, 08045030 501) ĀæñâòÈÅùÕ

ĀË¬ÿãĆÚÉÚĀÃĆÈ (08119000 004, 08119000 501) ĂÚîòÖäóä­îãæñ24 áóãĂÖ­ AKFTA ØòĈÈÚöĈ ÂäñØäèÈßóÔõËã°ăÕ­ÛääÉùĂÚĀÝÚÂóäÛäõìóäÉòÕÂóä

Ýæăâ­ Üö2567 ĂÚâóÖäóÂóäÿßõćâÜäñëõØÙõáóßØóÈÂóäÅ­ó āÕãâîÛìâóãĂì­ÂäâÿÉäÉóÂóäÅ­óÿÜõÕÂóäÿÉäÉóæÕáóêöÃîÈëõÚÅ­óÝæăâ­ÕòÈÂæ¬óè 
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ĮĸŌĔĪŋŏĶňĵĬŐĸƟĺŏĝƞĬĔńĬȮ 

Á ĴňĽńĠĠŅĦĺƞŅěŃĴňĪŋŏĶňĵĬěŅĔĮĶŃŏĪĻŀŊŗĬŏĕƟŅŐĕƞĚĕńĬĽŌĚĕŉŘĬŒĬĨĸŅħěňĬŒĬĝƞĺĚŏĺĸŅŀńĬŒĔĸƟĬňŘ 

(6) ıńĥĬŅĽŅĵıńĬīŋƢŏıŊŗŀĔŅĶĽƞĚŀŀĔŏıŇŗĴŏĨŇĴ 
Á ėĺĶĴňĔŅĶıńĥĬŅľĶŊŀėńħŏĸŊŀĔĽŅĵıńĬīŋƢįĸœĴƟĪňŗŐĕƞĚĕńĬœħƟŏıŇŗĴŏĨŇĴ 

(7) ĔŅĶĮĶŃĝŅĽńĴıńĬīƢĽƞĚŏĽĶŇĴĔŅĶĕŅĵĨƟŀĚŏĬƟĬėŋĦĳŅıĪňŗőħħŏħƞĬ 
Á ŒĬħƟŅĬĪŋŏĶňĵĬȮĨĸŅħěňĬŏĮƦĬĨĸŅħĪňŗěŃĴňĔŅĶŐĕƞĚĕńĬĽŌĚĕŉŘĬŒĬŀĬŅėĨŏıĶŅŃĮĶŃŏĪĻĨƞŅĚŕŏĶŇŗĴĽƞĚ

ĪŋŏĶňĵĬœĮěňĬĴŅĔĕŉŘĬȮŐĨƞĽŇŗĚĪňŗœĪĵėĺĶĪņėŊŀĪņŒľƟĪŋŏĶňĵĬœĪĵŏĮƦĬĪŋŏĶňĵĬȮpremium ĴňėŋĦĳŅıĽŌĚőħĵœĴƞĔĶŃĪĭĶŅėŅȮĔŖěŃ
ĪņŒľƟĪŋŏĶňĵĬœĪĵŀĵŌƞŒĬģŅĬŃĪňŗěŃŐĕƞĚĕńĬœħƟ 

Á ŒĬĔŅĶĽƞĚŏĽĶŇĴĔŅĶĕŅĵŏıŊŗŀĕĵŅĵĨĸŅħȮėĺĶŒĝƟĔĸĵŋĪīĔŅĶĨĸŅħĪňŗěŃĪņŒľƟįŌƟĭĶŇőĳėİƤĚŒěĺƞŅįĸœĴƟ
œĪĵĴňėŋĦĳŅıĽŌĚȮħńĚĬńŘĬȮŏĴŊŗŀįŌƟĭĶŇőĳėĨƟŀĚĔŅĶĞŊŘŀįĸœĴƟĪňŗĴňėŋĦĳŅıȮĔŖěŃĬŉĔĩŉĚįĸœĴƟœĪĵĪńĬĪň 

(8) ĶŃĭĭĔŅĶĭĶŇľŅĶěńħĔŅĶįĸœĴƟŏıŊŗŀĴŋƞĚŏĬƟĬĔŅĶĕĵŅĵĨĸŅħĽƞĚŀŀĔ 
Á įĸœĴƟĕŀĚŐĨƞĸŃĮĶŃŏĪĻŐĴƟĝĬŇħŏħňĵĺĔńĬĔŖŀŀĔĽŌƞĨĸŅħŒĬŏĺĸŅĨƞŅĚĔńĬĨŅĴķħŌĔŅĸĕŀĚŐĨƞĸŃĮĶŃŏĪĻȮ

įŌƟĽƞĚŀŀĔėĺĶœħƟĪĶŅĭĕƟŀĴŌĸŒĬŏĶŊŗŀĚĬňŘŏıŊŗŀĔŅĶĭĶŇľŅĶĔŅĶŐĕƞĚĕńĬȮŐĴƟŒĬĮĶŃŏĪĻœĪĵŏŀĚȮĮĶŇĴŅĦįĸįĸŇĨįĸœĴƟŐĨƞĸŃĝĬŇħ
ŒĬŐĨƞĸŃıŊŘĬĪňŗĔŖĵńĚŏĮƦĬĕƟŀĴŌĸĪňŗľŅĵŅĔȮœĴƞĴňĔŅĶĶĺĭĶĺĴŐĸŃŏĮƕħŏįĵĕƟŀĴŌĸŏıŊŗŀĬņĴŅŒĝƟŒĬĪŅĚĔŅĶėƟŅȮėĺĶĴňĔŅĶĭĶŇľŅĶ
ěńħĔŅĶŏĶŊŗŀĚĕƟŀĴŌĸŏľĸƞŅĬňŘŏıŊŗŀŒľƟįŌƟĽƞĚŀŀĔĴŋƞĚľŅĨĸŅħœħƟŀĵƞŅĚĴńŗĬŒěȮŐĸŃŐĔƟĮƤĠľŅįĸœĴƟĳŅĵŒĬĸƟĬĨĸŅħěĬĶŅėŅĨĔœħƟ
ŏĝƞĬĔńĬȮ 

Á ĭŅĚĮĶŃŏĪĻŒľƟĽŇĪīŇĮĶŃőĵĝĬƢŐĔƞœĪĵĮƖĨƞŀĮƖȮŏĝƞĬȮĠňŗĮŋƙĬŒĬĮƖĬňŘŒľƟĽŇĪīŇĮĶŃőĵĝĬƢĪŅĚĳŅļňĻŋĸĔŅĔĶ
ŒľƟŐĔƞĔŅĶĬņŏĕƟŅĔĸƟĺĵŐĸŃĽńĭĮŃĶħěŅĔœĪĵěņĬĺĬȮ1..ȮĨńĬȮŐĨƞĵńĚœĴƞĴňįŌƟĽƞĚŀŀĔĴŅĵŊŗĬĕŀŒĝƟĽŇĪīŇěŅĔĔĶĴĔŅĶėƟŅ
ĨƞŅĚĮĶŃŏĪĻȮěŉĚėĺĶĨƟŀĚıńĥĬŅĶŃĭĭĔŅĶŏįĵŐıĶƞĕƟŀĴŌĸŒľƟĽńĴķĪīŇśįĸȮ 
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ĳŅėȮįĬĺĔȮĕ, ĕƟŀĴŌĸĽĩŅĬĳŅıĔŅĶįĸŇĨȮĮƤĠľŅȮŐĸŃŀŋĮĽĶĶė 

ĕƟŀĴŌĸĽĩŅĬĳŅıĔŅĶįĸŇĨȮĮƤĠľŅȮŐĸŃŀŋĮĽĶĶėŒĬĔŅĶįĸŇĨȮŐĸŃŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟ
ŏĮƚŅľĴŅĵŒĬĮƤěěŋĭńĬȮŐĸŃėĺŅĴĨƟŀĚĔŅĶŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮĪňŗœħƟěŅĔĔŅĶŏĕƟŅıĭŏıŊŗŀ
ĽńĴĳŅļĦƢŏĔļĨĶĔĶįŌƟįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵȮĸƟĚȮĽĴŅėĴȮŐĸŃľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚŒĬıŊŘĬĪňŗ 
 

ĳŅėȮįĬĺĔȮĕȮ1 ĶŅĵĝŊŗŀŏĔļĨĶĔĶįŌƟįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵȮĸƟĚȮĽĴŅėĴŐĸŃľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚ 

œħƟħņŏĬŇĬĔŅĶĽńĴĳŅļĦƢŏĝŇĚĸŉĔŏĔļĨĶĔĶįŌƟįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵȮĸƟĚȮĽĴŅėĴȮŐĸŃľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚŒĬıŊŘĬĪňŗȮ
ěņĬĺĬȮ46 ĶŅĵȮŏıŊŗŀŒľƟĪĶŅĭĕƟŀĴŌĸŏĔňŗĵĺĔńĭĽĩŅĬĳŅıĔŅĶįĸŇĨȮĮƤĠľŅȮŐĸŃŀŋĮĽĶĶėŒĬĔŅĶįĸŇĨȮŐĸŃŏėĶŊŗŀĚěńĔĶĔĸ
ĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬĮƤěěŋĭńĬȮŐĸŃėĺŅĴĨƟŀĚĔŅĶŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ 

 
ĸņ 
ħńĭ 

ĮĶŃŏĳĪ ĝŊŗŀ+ĬŅĴĽĔŋĸ ĨņŐľĬƞĚ 
ĝŊŗŀĽĺĬ-ĽĴŅėĴ-
ĔŇěĔŅĶ 

ĺńĬĪňŗ ěńĚľĺńħ 
ıŊĝ
ŏĮƚŅľĴŅĵ 

/ ŏĔļĨĶĔĶĶŅĵ
ŒľĠƞ 

ĬŅĵœıĭŌĸĵƢȮĺŅĬŇĝĻĶň ŏěƟŅĕŀĚĽĺĬ ĽĺĬėŋĦœıĭŌĸĵƢ 02+4+0344 ěńĬĪĭŋĶň ĪŋŏĶňĵĬ 

0 ŏĔļĨĶĔĶĶŅĵ
ŒľĠƞ 

ĬŅĵĬŇīŇĳńĪĶƢȮĪŀĚŀƞŀĬȮ ŏěƟŅĕŀĚĽĺĬ ĽĺĬĸŋĚŐĔĸŃ /+5+0344 ĶŃĵŀĚ ĪŋŏĶňĵĬ 

1 ĽĴŅėĴ ĬŅĵĳŅĦŋĺńĝĶƢȮœľĴŐĔƟĺȮȮ ĬŅĵĔĽĴŅėĴ ĽĴŅėĴ
įŌƟĮĶŃĔŀĭĔŅĶ
ĽƞĚŀŀĔĪŋŏĶňĵĬ+ĴńĚėŋħ 

02+4+0344 ěńĬĪĭŋĶň ĪŋŏĶňĵĬ 

2 ĽĴŅėĴ ĬŅĵĺŋĥŇĝńĵȮėŋĦŏěĨĬƢȮȮ ĬŅĵĔĽĴŅėĴ ĽĴŅėĴĪŋŏĶňĵĬœĪĵ 0+5+0344 ěńĬĪĭŋĶň ĪŋŏĶňĵĬ 
3 ĸƟĚ-ŏĔļĨĶĔĶ
ĶŅĵŒľĠƞ 

ĬŅĵŀŋħĴȮĺĶńĠƣŌĶńģ Ľĺ,-ŏěƟŅĕŀĚ ĽĺĬŀŋħĴĪĶńıĵƢ 0+5+0344 ěńĬĪĭŋĶň ĪŋŏĶňĵĬ 

4 ŏĔļĨĶĔĶĶŅĵ
ŒľĠƞ 

ĬŅĵĬĶŇĬĪĶƢȮěńĬĪĶƢŏĶŊŀĚ ŏěƟŅĕŀĚĽĺĬ ĽĺĬěńĬĪĶƢŏĶŊŀĚ 03+4+0344 ěńĬĪĭŋĶň ĴńĚėŋħ 

5 ŏĔļĨĶĔĶĶŅĵ
ŒľĠƞ 

ĬŅĵŏħƞĬȮľĸŇĺŀńŚĚ ŏěƟŅĕŀĚĽĺĬ + 05+4+0344 ěńĬĪĭŋĶň ĴńĚėŋħ 

6 ŏĔļĨĶĔĶĶŅĵ
ŒľĠƞ 

ĬŅĵĽŇĪīŇĻńĔħŇśȮĽĬĽĶƟŀĵ ŏěƟŅĕŀĚĽĺĬ + 05+4+0344 ěńĬĪĭŋĶň ĴńĚėŋħ 

7 įŌƟĽƞĚŀŀĔ ĬŅĚĮĳŅĺňȮȮĽŋīŅĺŇĺńĥƢ ĔĶĶĴĔŅĶ
įŌƟěńħĔŅĶ 

ĭĶŇļńĪȮȮĽĺŇĲĪƢȮȮ
ěņĔńħ 

7+4+0344 ĬėĶĮģĴ ĴŃĴƞĺĚ 

/. įŌƟĽƞĚŀŀĔ ĬŅĚıŇĴŒěȮĴńĽĞŌőĴőĨƟ ĔĶĶĴĔŅĶ
įŌƟěńħĔŅĶ 

ĭĶŇļńĪȮıňȮŏėȮĽĵŅĴȮ
ěņĔńħ 

0+4+0344 ĔĶŋĚŏĪı ĴŃĴƞĺĚ 

// įŌƟĽƞĚŀŀĔ ĬŅĵĺňĶŃĝńĵȮĮĶŃĪńĔļƢ
ĺŇĶŇĵŃ 

ĔĶĶĴĔŅĶ
įŌƟěńħĔŅĶ 

ĭĶŇļńĪȮĺňŏŀĽȮŏĲĶŖĝőĔ 6+4+0344 ĬėĶĮģĴ ĴŃĴƞĺĚ 

/0 ŏĔļĨĶĔĶĶŅĵ
ŒľĠƞ 

ĬŅĵĮĶŅőĴĪĵƢ ŏěƟŅĕŀĚĽĺĬ + 7+4+0344 ĬėĶĶŅĝĽňĴŅ ĴŃĴƞĺĚ 

/1 ŏĔļĨĶĔĶĶŅĵ
ŒľĠƞ 

ĬŅĵĴĬĨĶňȮĻĶňĬŇĸ ŏěƟŅĕŀĚĽĺĬ + 7+4+0344 ĬėĶĶŅĝĽňĴŅ ĴŃĴƞĺĚ 

/2 ĸƟĚ-ŏĔļĨĶĔĶ
ĶŅĵŒľĠƞ 

ėŋĦĻńĔħŇśĝńĵȮȮěńĬĪĶƢ
ŐĔƟĺ,ȮȮ 

ŏěƟŅĕŀĚ ĸƟĚĽƟĴőŀěńĬĪĶƢŐħĚ 6+5+0344 ıŇěŇĨĶ ĽƟĴőŀ 
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ĸņ 
ħńĭ 

ĮĶŃŏĳĪ ĝŊŗŀ+ĬŅĴĽĔŋĸ ĨņŐľĬƞĚ 
ĝŊŗŀĽĺĬ-ĽĴŅėĴ-
ĔŇěĔŅĶ 

ĺńĬĪňŗ ěńĚľĺńħ 
ıŊĝ
ŏĮƚŅľĴŅĵ 

/3 ŏĔļĨĶĔĶĶŅĵ
ŒľĠƞ 

ĬŅĵŐĸȮȮőıīŇśĺńħ,ȮȮ ŏěƟŅĕŀĚĽĺĬ-
ĮĶŃīŅĬ 

ĺŇĽŅľĔŇěŏıŊŗŀĔŅĶŐĮĶ
ĶŌĮŀĬŋĶńĔļƢĽƟĴőŀıńĬīŋƢ
ĪƞŅĕƞŀĵ 

6+5+0344 ıŇěŇĨĶ ĽƟĴőŀ 

/4 ĸƟĚ-ŏĔļĨĶĔĶ
ĶŅĵŒľĠƞ 

ĬŅĵĽĴĝŅĨŇȮĺĶĶĦėņ ŏěƟŅĕŀĚ + 1/+5+0344 ŏĝňĵĚĶŅĵ ĽńĭĮŃĶħ 

/5 įŌƟĽƞĚŀŀĔ ĬŅĚĺŇĶŅĺĶĶĦȮĭŋħĝńĵȮȮ ŏěƟŅĕŀĚ + 1.+5+0344 ĔĶŋĚŏĪı ĽńĭĮŃĶħ 
/6 įŌƟĽƞĚŀŀĔ ĬŅĵĜĸŅħ ŏěƟŅĕŀĚ  04+4+0344 ěńĬĪĭŋĶň ľĴŅĔ 
/7 ŏĔļĨĶĔĶĶŅĵ
ŒľĠƞ 

ĬŅĵĽĴěŇĨĶȮıĶľĴĴŃ
ŏĽĬ 

ĮĶŃīŅĬ ĔĸŋƞĴŏĔļĨĶĔĶŐĮĸĚ
ŒľĠƞĮĸŌĔĕĬŋĬ 

05+5+0344 ĝĸĭŋĶň ĕĬŋĬ 

0. ŏĔļĨĶĔĶĶŅĵ
ŒľĠƞ 

ĬŅĵŀĳŇĬńĬĪƢȮĪņŏĬŅĺƢ ĮĶŃĝŅĽńĴıńĬīƢ ĔĸŋƞĴŏĔļĨĶĔĶŐĮĸĚ
ŒľĠƞĮĸŌĔĕĬŋĬ 

05+5+0344 ĝĸĭŋĶň ĕĬŋĬ 

0/ ŏĔļĨĶĔĶĶŅĵ
ŒľĠƞ 

ĬŅĚĔķļĦŅȮıĶľĴ
ěńĬĪĶƢ 

ŏĸĕŅĬŋĔŅĶ ĔĸŋƞĴŏĔļĨĶĔĶŐĮĸĚ
ŒľĠƞĮĸŌĔĕĬŋĬ 

05+5+0344 ĝĸĭŋĶň ĕĬŋĬ 

00 ŏěƟŅľĬƟŅĪňŗ
ĳŅėĶńģ 

ėŋĦīńĠĠĳńĽĶƢȮěĚ
ĝńĵıńĥĬƢ 

ŏěƟŅľĬƟŅĪňŗ ŏĔļĨĶĨņĭĸľĬŀĚ
ŏľňĵĚȮȮ 

05+5+0344 ĝĸĭŋĶň ĕĬŋĬ 

01 ŏĔļĨĶĔĶĶŅĵ
ŒľĠƞ 

ĔĸŋƞĴŏĔļĨĶĔĶŐĮĸĚ
ŒľĠƞ 

ŏĔļĨĶĔĶ ĺŇĽŅľĔŇěĔĸŋƞĴŐĮĸĚ
ŒľĠƞĴŃĕŅĴ 

0/+5+0344 ŏıĶĝĭŌĶĦƢ ĴŃĕŅĴ 

02 įŌƟĽƞĚŀŀĔ ĬŅĵĔķļġŅȮĮŌŐħĚ ĬŅĵĔĽĴŅėĴ ĽĴŅėĴĔŅĶėƟŅ
įŌƟĮĶŃĔŀĭĔŅĶįĸœĴƟ
œĪĵĳŅėŏľĬŊŀ 

0+4+0344 ĸņıŌĬ ĸņœĵ 

03 įŌƟĽƞĚŀŀĔ ĬŅĵĩŇĚŏľĺƞĵȮŐĞƞĨŇĚ ŀŋĮĬŅĵĔ ĽĴŅėĴĔŅĶėƟŅ
įŌƟĮĶŃĔŀĭĔŅĶ
įĸœĴƟœĪĵĳŅėŏľĬŊŀ 

0+4+0344 ĸņıŌĬ ĸņœĵ 

04 įŌƟĽƞĚŀŀĔ ėŋĦĮƕĵĺĶĶĦƢȮėĴĕņ ŏĸĕŅĬŋĔŅĶ ĽĴŅėĴĔŅĶėƟŅ
įŌƟĮĶŃĔŀĭĔŅĶ
įĸœĴƟœĪĵĳŅėŏľĬŊŀ 

0+4+0344 ĸņıŌĬ ĸņœĵ 

05 įŌƟĽƞĚŀŀĔ ėŋĦĮŅĶŇĜńĨĶȮıńĺĮĶňĵ
ĺńĥĬŅ 

ŏľĶńĠĠŇĔ ĽĴŅėĴĔŅĶėƟŅ
įŌƟĮĶŃĔŀĭĔŅĶ
įĸœĴƟœĪĵĳŅėŏľĬŊŀ 

0+4+0344 ĸņıŌĬ ĸņœĵ 

06 įŌƟĽƞĚŀŀĔ ĬŅĵĺŇŏĝňĵĶȮĝŋĴĳŇĺńĨŇ ĮĶŃĝŅĽńĴıńĬīƢ ĽĴŅėĴĔŅĶėƟŅ
įŌƟĮĶŃĔŀĭĔŅĶ
įĸœĴƟœĪĵĳŅėŏľĬŊŀ 

0+4+0344 ĸņıŌĬ ĸņœĵ 

07 įŌƟĽƞĚŀŀĔ ėŋĦěĶĶěŇĶŅȮĨńĬėņ ĔĶĶĴĔŅĶ ĽĴŅėĴĔŅĶėƟŅ
įŌƟĮĶŃĔŀĭĔŅĶ
įĸœĴƟœĪĵĳŅėŏľĬŊŀ 

0+4+0344 ĸņıŌĬ ĸņœĵ 

1. įŌƟĽƞĚŀŀĔ ĬŅĚĔŋĸĬŅĢĵƢȮĔŀĚĴĦňȮȮ ĔĶĶĴĔŅĶ ĽĴŅėĴįŌƟėƟŅŐĸŃ
ĽƞĚŀŀĔįĸœĴƟœĪĵ 

0+4+0344 ĔĶŋĚŏĪı ĴŃıĶƟŅĺŀƞŀĬ 

1/ įŌƟĽƞĚŀŀĔ ėŋĦĺŅĽĬŅ ŏěƟŅĕŀĚ ĭĶŇļńĪĺŅĽĬŅȮ///Ȯ
ĴŃıĶƟŅĺŀƞŀĬěņĔńħ 

7+7+0344 ĽĴŋĪĶĽŅėĶ ĴŃıĶƟŅĺŀƞŀĬ 

10 įŌƟĽƞĚŀŀĔ ėŋĦĮĶŃĵŌĶȮĺŇĽŋĪīŇ
œıĻŅĸ 

ĮĶŃīŅĬ ĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬ
įŌƟįĸŇĨįĸœĴƟ

7+7+0344 ĶŅĝĭŋĶňȮȮ ĴŃıĶƟŅĺŀƞŀĬ 
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ĸņ 
ħńĭ 

ĮĶŃŏĳĪ ĝŊŗŀ+ĬŅĴĽĔŋĸ ĨņŐľĬƞĚ 
ĝŊŗŀĽĺĬ-ĽĴŅėĴ-
ĔŇěĔŅĶ 

ĺńĬĪňŗ ěńĚľĺńħ 
ıŊĝ
ŏĮƚŅľĴŅĵ 

ĮĸŀħĳńĵĽŅĶıŇļ
ŏıŊŗŀĽƞĚŀŀĔȮ 
ě,ĶŅĝĭŋĶňȮȮ 

11 ŏĔļĨĶĔĶ ħĶ,ĽĴĭńĨŇȮĝĬŃĽŇĪīŇś ĮĶŃīŅĬ ĽĴŅėĴĔŅĶėƟŅ
ĽƞĚŏĽĶŇĴĔŅĶĮĸŌĔ
ŐĸŃĽƞĚŀŀĔľĴŅĔ
ıĸŌ 

/4+7+0344 ıńĪĸŋĚ ľĴŅĔ 

12 ŏĔļĨĶĔĶ ĽĴŅĝŇĔ ĽĴŅĝŇĔ ĔĸŋƞĴŏĔļĨĶĔĶĭƟŅĬ
ĮƙŅŒĽŀŀĔ 

/4+7+0344 ıńĪĸŋĚ ľĴŅĔ 

13 ĸƟĚ-ŏĔļĨĶĔĶ
ĶŅĵŒľĠƞ 

ĬŅĵĝńĵıĶȮĭŋĠĴŅ ŏěƟŅĕŀĚ /35ȮĴ,/ȮĨ,ȮŏĕŅĵƞŅȮ
ŀ,ĻĶňĭĶĶıĨȮıńĪĸŋĚ 

/4+7+0344 ıńĪĸŋĚ ľĴŅĔ 

14 ŏĔļĨĶĔĶ ĬŅĵĽņŏĶŇĚȮĴŅĔėĚ įŌƟŒľĠƞĭƟŅĬ Ĵ,0ȮĨ,ȮŐıĶĩľŅȮŀ,
ėĺĬĕĬŋĬȮıńĪĸŋĚ 

/5+7+0344 ıńĪĸŋĚ ľĴŅĔ 

15 ĸƟĚ-įŌƟĽƞĚŀŀĔ ĬŅĚıĶĶĦĺħňȮěŇĨ
ŀņĬĺĵ 

ŏěƟŅĕŀĚ ĭĶŇļńĪȮĺħňĔŅĶėƟŅȮ /5+7+0344 ĬėĶĻĶňīĶĶĴĶŅĝ ľĴŅĔ 

16 ĳŅėĶńģ ĬŅĚŀŋĭĸĶńĨĬƢȮıƞĺĚ
ĳŇĠőĠ 

ıŅĦŇĝĵƢěńĚľĺńħ
ŏĝňĵĚĶŅĵȮ 

ĽņĬńĔĚŅĬŏĔļĨĶ
ěńĚľĺńħŏĝňĵĚĶŅĵ 

06+7+0344 ŏĝňĵĚĶŅĵ ĽńĭĮŃĶħ 

17 ĸƟĚ ėŋĦĜĸŅħȮīŇĕŅĺ ŏěƟŅĕŀĚ ĺńĚĳŌŐĸ 06+7+0344 ŏĝňĵĚĶŅĵ ĽńĭĮŃĶħ 
2. ĸƟĚ-ŏĔļĨĶĔĶ
ĶŅĵŒľĠƞ-įŌƟ
ĽƞĚŀŀĔ 

ėŋĦěńĬĪĶƢľĸƟŅȮĮƕĬĨŅ
ĽŊĭ 

ŏěƟŅĕŀĚ ĭĶŇļńĪŏĭĽŏĨŀĶƢ
ĲŌƚħĽƢěņĔńħ 

06+7+0344 ŏĝňĵĚĶŅĵ ĽńĭĮŃĶħ 

2/ ĳŅėĶńģ ĬŅĵħŋěŏħňŗĵĺȮĺĚĻƢ
ĳńĔħŇśȮ 

ŏĔļĨĶěńĚľĺńħ
ŏĝňĵĚĶŅĵ 

ĽņĬńĔĚŅĬŏĔļĨĶ
ěńĚľĺńħŏĝňĵĚĶŅĵ 

07+7+0344 ŏĝňĵĚĶŅĵ ĽńĭĮŃĶħ 

20 ĸƟĚ-ŏĔļĨĶĔĶ
ĶŅĵŒľĠƞ 

ĬŅĵĽĴĝŅĨŇȮĺĶĶĦėņ ĮĶŃīŅĬĔĸŋƞĴ
ŐĮĸĚŒľĠƞ
ĽńĭĮŃĶħĳŌŐĸ 

ĔĸŋƞĴŐĮĸĚŒľĠƞ
ĽńĭĮŃĶħĳŌŐĸ 

07+7+0344 ŏĝňĵĚĶŅĵ ĽńĭĮŃĶħ 

21 ŏĔļĨĶĔĶ ėŋĦĺńĝĶŇĬĪĶƢ ŏěƟŅĕŀĚ ĽĺĬĴŃıĶƟŅĺ
ŀŇĬĪĶňĵƢ 

5+/.+44 ĝŋĴıĶ ĴŃıĶƟŅĺ 

22 ŏĔļĨĶĔĶ ĽĴŅĝŇĔĽĴŅėĴ
ĝŅĺĽĺĬĴŃıĶƟŅĺ
ĝŋĴıĶ 

ĔĸŋƞĴŏĔļĨĶĔĶ  5+/.+44 ĝŋĴıĶ ĴŃıĶƟŅĺ 

23 ĸƟĚ œĔƞȮĴňħňĝŋĴıĶ ŏěƟŅĕŀĚ ĸƟĚĶńĭĞŊŘŀľĴŅĔ 6+/.+44 ĝŋĴıĶ ľĴŅĔ 
24 ĸƟĚ ŏěƠĪŀĚ ŏěƟŅĕŀĚ ĸƟĚĶńĭĞŊŘŀľĴŅĔ

  
6+/.+44 ĝŋĴıĶ ľĴŅĔ 
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ĳŅėȮįĬĺĔȮĕ+2ȮŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŏĔļĨĶĔĶŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬĮƤěěŋĭńĬȮěņŐĬĔĨŅĴĔĶŃĭĺĬĔŅĶ
įĸŇĨĕŀĚįĸœĴƟŏĮƚŅľĴŅĵŐĨƞĸŃĝĬŇħ ĪňŗœħƟěŅĔĔŅĶĽńĴĳŅļĦƢŏĝŇĚĸŉĔŏĔļĨĶĔĶįŌƟįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵȮĸƟĚȮĽĴŅėĴȮŐĸŃ

ľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚŒĬıŊŘĬĪňŗȮ 

ŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŏĔļĨĶĔĶŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬĮƤěěŋĭńĬȮĴňŀĵŌƞĮĶŃĴŅĦȮ80 ĝĬŇħȮĽŅĴŅĶĩ
ěņŐĬĔĨŅĴĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚįĸœĴƟŏĮƚŅľĴŅĵŐĨƞĸŃĝĬŇħȮœħƟħńĚĬňŘ 

ĪŋŏĶňĵĬ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

   
ĔŅĶŏĨĶňĵĴıŊŘĬĪňŗȮŐĸŃŏĨĶňĵĴħŇĬ ŐĮĸĚĕĬŅħŏĸŖĔȮ&œĴƞŏĔŇĬȮ0.œĶƞ'  
ĶĩŐĭėőŁ ĶĩŐĭėőŁ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗ

ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

ĶĩŐĪĶĔŏĨŀĶƢ ĶĩŐĪĶĔŏĨŀĶƢ  

œĩĶŃŏĭŇħħŇĬħŅĬ ŒĭĴňħħńĬħŇĬ  

œĩěŅĬȮ1ȮįŅĸ ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ  

œĩěŅĬȮ5ȮįŅĸ   

ŒĭĴňħħńĬħŇĬ   

ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ   

 ŐĮĸĚĕĬŅħŒľĠƞȮ&ŏĔŇĬȮ0.œĶƞ'  

 ĶĩŐĭėőŁ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

 ĶĩŐĪĶĔŏĨŀĶƢ  

 œĩĶŃŏĭŇħħŇĬħŅĬ  

 œĩěŅĬȮ1ȮįŅĸ  

 œĩěŅĬȮ5ȮįŅĸ  

 ŒĭĴňħħńĬħŇĬ  

 ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ  

   

ĔŅĶĮĸŌĔ   

ĶĩŐĭėőŁ ĶĩŐĭėőŁ  

ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ  

ĽĺƞŅĬŏěŅŃħŇĬ ĽĺƞŅĬŏěŅŃħŇĬ  

   

ĔŅĶŒľƟĬŘņ   

ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ  

ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ 

ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ  
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ĪŋŏĶňĵĬ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ĶŃĭĭĬŘņľĵħ ĶŃĭĭĬŘņľĵħ  

ĶŃĭĭĨńŘĚŏĺĸŅėĺĭėŋĴŀńĨőĬĴńĨŇ ĶŃĭĭĨńŘĚŏĺĸŅėĺĭėŋĴŀńĨőĬĴńĨŇ  

ĶŃĭĭėĺĭėŋĴįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ ĶŃĭĭėĺĭėŋĴįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ  

   

ĔŅĶŒľƟĮŋƜĵ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĪňŗĽŅĴŅĶĩĜňħıƞĬœħƟ
ėĶŀĭėĸŋĴȮŐĸŃĴňėĺŅĴŐĴƞĬĵņŒĬĔŅĶĜňħ
ıƞĬ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ĶĩĭĶĶĪŋĔĕĬŅħŏĸŖĔȮĬŘņľĬńĔŏĭŅȮĴňĶŃĭĭ
ĵĔŏĪȮŐĸŃĶŃĭĭĔĶŃěŅĵħŇĬŀŀĔħƟŅĬĕƟŅĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ  

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ   

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ   

őħĶĬŏĔļĨĶĽņľĶńĭľĺƞŅĬĮŋƜĵ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ ĶĩĭĶĶĪŋĔĕĬŅħŏĸŖĔȮĬŘņľĬńĔŏĭŅȮĴňĶŃĭĭ
ĵĔŏĪȮŐĸŃĶŃĭĭĔĶŃěŅĵħŇĬŀŀĔħƟŅĬĕƟŅĚ 

 ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ ŏėĶŊŗŀĚŒĽƞĮŋƜĵŐĭĭŐĴƞĬĵņĔŉŗĚŀńĨőĬĴńĨŇĨŅĴ
ŐĬĺĮĸŅĵĪĶĚıŋƞĴ 

 ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ  

   

ĔŅĶěńħĔŅĶĪĶĚıŋƞĴŐĸŃĔŅĶĨńħŐĨƞĚ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏĸŊŗŀĵĴŊŀ ŏĸŊŗŀĵĴŊŀ  

ŏĸŊŗŀĵĵĬĨƢ ŏĸŊŗŀĵĵĬĨƢ  

ŏėĶŊŗŀĚĨńħĔŇŗĚŒĝƟŐĶĚħńĬĸĴ   

ĶĩĔĶŃŏĝƟŅ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏĸŊŗŀĵĴŊŀ ĶĩĔĶŃŏĝƟŅȮĪňŗĴňĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ 

 ŏĸŊŗŀĵĵĬĨƢ ŏėĶŊŗŀĚĨńħĔŇŗĚĨŇħĶĩŐĪĶĔŏĨŀĶƢŐĭĭĴňŐĕĬ
ĵŊŗĬœħƟĵŅĺŐĸŃĽŅĴŅĶĩĮĶńĭŀĚĻŅŒĬĔŅĶ
Ĩńħ 
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ĪŋŏĶňĵĬ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

   

ĔŅĶĔņěńħĺńĝıŊĝ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ  

ŏėĶŊŗŀĚĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭ   

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĬŀĬĨŇħ
ĪƟŅĵŐĪĶĔŏĨŀĶƢ 

  

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

  

ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

  

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭ ŏėĶŊŗŀĚĨńħľĠƟŅȮĪňŗĴňĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ 

 ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĬŀĬĨŇħ
ĪƟŅĵŐĪĶĔŏĨŀĶƢ 

ŏėĶŊŗŀĚĨńħľĠƟŅȮĪňŗŒĝƟĶňőĴĪėĺĭėŋĴȮľĶŊŀȮŒĝƟȮ
GPS 

 ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

 

 ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢȮŐĸŃĴňȮSensor ŏıŊŗŀľĸĭľĸňĔ
ĪƞŀĬŘņŒĬĶŃĭĭŒľƟĬŘņ 

ĔŅĶĮƚŀĚĔńĬőĶėŐĸŃŐĴĸĚ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĪňŗĽŅĴŅĶĩĜňħıƞĬœħƟ
ėĶŀĭėĸŋĴȮŐĸŃĴňėĺŅĴŐĴƞĬĵņŒĬĔŅĶĜňħ
ıƞĬ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ őħĶĬŏĔļĨĶĽņľĶńĭĩƞŅĵĳŅı 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬĪňŗĽŅĴŅĶĩĭŇĬ
ĨŗņŐĸŃĜňħıƞĬĕŉŘĬħƟŅĬĭĬœħƟ 

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟŐľƟĚ  

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ ŏėĶŊŗŀĚĸƞŀŐĴĸĚŐĽĚȮblack light  

ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟŐľƟĚ   

ŏėĶŊŗŀĚĸƞŀŐĴĸĚŐĽĚȮblack light   

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ   
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ĪŋŏĶňĵĬ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚıƞĬĽŅĶĪňŗĽŅĴŅĶĩĜňħıƞĬœħƟ
ėĶŀĭėĸŋĴȮŐĸŃĴňėĺŅĴŐĴƞĬĵņŒĬĔŅĶĜňħ
ıƞĬ 

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽȮĪňŗĴňĬŘņľĬńĔ
ŏĭŅĸĚĔĺƞŅŏħŇĴ 

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

őħĶĬŏĔļĨĶĽņľĶńĭĩƞŅĵĳŅı 

 ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟŐľƟĚ  

 ŏėĶŊŗŀĚĸƞŀŐĴĸĚŐĽĚȮblack light  

 őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬĪňŗĽŅĴŅĶĩĭŇĬ
ĨŗņŐĸŃĜňħıƞĬĕŉŘĬħƟŅĬĭĬœħƟ 

   

ĔŅĶőĵĚįĸ   

ŏėĶŊŗŀĚĴŊŀįŌĔŏĝŊŀĔőĵĚĔŇŗĚ ŏėĶŊŗŀĚĴŊŀįŌĔŏĝŊŀĔőĵĚĔŇŗĚ  

   

ĔŅĶŏĔŖĭŏĔňŗĵĺ   

ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞȮŀƞŀĬ ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞȮŀƞŀĬ ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞȮŀƞŀĬȮįĸĭĬĨƟĬȮ&œĴƞ
ĨƟŀĚĨńħĴŅĺńħ' 

ĶĩĔĶŃŏĝƟŅ  ĶĩĭĶĶĪŋĔĕĬŅħŏĸŖĔĴňĶŃĭĭĵĔŏĪȮŐĸŃ
ĶŃĭĭĔĶŃěŅĵħŇĬŀŀĔħƟŅĬĕƟŅĚ 

   

ĔŅĶěńħĔŅĶľĸńĚŏĔŖĭŏĔňŗĵĺ   

ŏėĶŊŗŀĚĕĬĵƟŅĵ ŏėĶŊŗŀĚĕĬĵƟŅĵ ĶŃĭĭĽŅĵıŅĬĸņŏĸňĵĚȮŒĬĔĶŃĭĺĬĔŅĶ
ľĸńĚĔĺĶŏĔŖĭŏĔňŗĵĺȮĨńŘĚŐĨƞĕńŘĬĨŀĬĔŅĶėńħ
ŐĵĔȮĝŋĭįĸȮĮƚŅĵĵŅĪňŗĕńŘĺȮŐĸŃĪņŒľƟŐľƟĚ 

ĽŅĵıŅĬĸņŏĸňĵĚ ĽŅĵıŅĬĸņŏĸňĵĚ  

ŏėĶŊŗŀĚŏĮƙŅĸĴĪņėĺŅĴĽŃŀŅħ ŏėĶŊŗŀĚŏĮƙŅĸĴĪņėĺŅĴĽŃŀŅħ  

ŏėĶŊŗŀĚėńħĕĬŅħ ŏėĶŊŗŀĚėńħĕĬŅħ  

ŏėĶŊŗŀĚĝńŗĚĬŘņľĬńĔ ŏėĶŊŗŀĚĝńŗĚĬŘņľĬńĔ  

   

 

ĸņŒĵ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 
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ĸņŒĵ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ĔŅĶŏĨĶňĵĴıŊŘĬĪňŗȮŐĸŃŏĨĶňĵĴħŇĬ ŐĮĸĚĕĬŅħŏĸŖĔȮ&œĴƞŏĔŇĬȮ0.œĶƞ'  

ĶĩŐĭėőŁ ĶĩŐĭėőŁ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

ĶĩŐĪĶĔŏĨŀĶƢ ĶĩŐĪĶĔŏĨŀĶƢ  

œĩĶŃŏĭŇħħŇĬħŅĬ ŒĭĴňħħńĬħŇĬ  

œĩěŅĬȮ1ȮįŅĸ ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ  

œĩěŅĬȮ5ȮįŅĸ   

ŒĭĴňħħńĬħŇĬ   

ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ   

 ŐĮĸĚĕĬŅħŒľĠƞȮ&ŏĔŇĬȮ0.œĶƞ'  

 ĶĩŐĭėőŁ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

 ĶĩŐĪĶĔŏĨŀĶƢ  

 œĩĶŃŏĭŇħħŇĬħŅĬ  

 œĩěŅĬȮ1ȮįŅĸ  

 œĩěŅĬȮ5ȮįŅĸ  

 ŒĭĴňħħńĬħŇĬ  

 ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ  

   

ĔŅĶĮĸŌĔ   

ĶĩŐĭėőŁ ĶĩŐĭėőŁ  

ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ  

ĽĺƞŅĬŏěŅŃħŇĬ ĽĺƞŅĬŏěŅŃħŇĬ  

   

ĔŅĶŒľƟĬŘņ   

ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ  

ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ 

ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭŒľƟĬŘņĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

ĶŃĭĭĬŘņľĵħ ĶŃĭĭĬŘņľĵħ  

ĶŃĭĭĨńŘĚŏĺĸŅėĺĭėŋĴŀńĨőĬĴńĨŇ ĶŃĭĭĨńŘĚŏĺĸŅėĺĭėŋĴŀńĨőĬĴńĨŇ  

ĶŃĭĭėĺĭėŋĴįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ ĶŃĭĭėĺĭėŋĴįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ  

   

ĔŅĶŒľƟĮŋƜĵ ŐĮĸĚĕĬŅħŏĸŖĔ  
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ĸņŒĵ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ  

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ   

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ   

őħĶĬŏĔļĨĶĽņľĶńĭľĺƞŅĬĮŋƜĵ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

 ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ  

 ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ  

 ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ  

   

ĔŅĶěńħĔŅĶĪĶĚıŋƞĴŐĸŃĔŅĶĨńħŐĨƞĚ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏĸŊŗŀĵĴŊŀ ŏĸŊŗŀĵĴŊŀ ĬĺńĨĔĶĶĴĔŅĶĨńħŐĨƞĚĔŇŗĚŒľƟĨƟĬŏĨňŘĵ 

ŏĸŊŗŀĵĵĬĨƢ ŏĸŊŗŀĵĵĬĨƢ  

ŏėĶŊŗŀĚĨńħĔŇŗĚŒĝƟŐĶĚħńĬĸĴ   

ĶĩĔĶŃŏĝƟŅ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏĸŊŗŀĵĴŊŀ ĬĺńĨĔĶĶĴĔŅĶĨńħŐĨƞĚĔŇŗĚŒľƟĨƟĬŏĨňŘĵ 

 ŏĸŊŗŀĵĵĬĨƢ ŏėĶŊŗŀĚĨńħĔŇŗĚĨŇħĶĩŐĪĶĔŏĨŀĶƢŐĭĭĴňŐĕĬ
ĵŊŗĬœħƟĵŅĺŐĸŃĽŅĴŅĶĩĮĶńĭŀĚĻŅŒĬĔŅĶ
Ĩńħ 

 ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵľĸńĚħńħŐĮĸĚ  

   

ĔŅĶĔņěńħĺńĝıŊĝ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ  

ŏėĶŊŗŀĚĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭ   
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ĸņŒĵ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĬŀĬĨŇħ
ĪƟŅĵŐĪĶĔŏĨŀĶƢ 

  

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

  

ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

  

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĬŀĬĨŇħ
ĪƟŅĵŐĪĶĔŏĨŀĶƢ 

ŏėĶŊŗŀĚĨńħľĠƟŅȮĪňŗĴňĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ 

 ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

ŏėĶŊŗŀĚĨńħľĠƟŅȮĪňŗŒĝƟĶňőĴĪėĺĭėŋĴȮľĶŊŀȮŒĝƟȮ
GPS 

 ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢȮŐĸŃĴňȮSensor ŏıŊŗŀľĸĭľĸňĔ
ĪƞŀĬŘņŒĬĶŃĭĭŒľƟĬŘņ 

ĔŅĶĮƚŀĚĔńĬőĶėŐĸŃŐĴĸĚ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟŐľƟĚ  

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ ŏėĶŊŗŀĚĸƞŀŐĴĸĚŐĽĚȮblack light  

ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟŐľƟĚ   

ŏėĶŊŗŀĚĸƞŀŐĴĸĚŐĽĚȮblack light   

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

 

 ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟŐľƟĚ  

 ŏėĶŊŗŀĚĸƞŀŐĴĸĚŐĽĚȮblack light  

 őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ  
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ĸņŒĵ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ĔŅĶėŘņĵńĬĔŇŗĚ   

 œĴƟœįƞ ĬĺńĨĔĶĶĴĔŅĶėŘņĵńĬ 

   

ĔŅĶŏĔŖĭŏĔňŗĵĺ   

ĶĩĔĶŃŏĝƟŅ ĶĩĔĶŃŏĝƟŅ ĶĩĔĶŃŏĝƟŅȮĪňŗĴňĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ 

   

ĔŅĶěńħĔŅĶľĸńĚŏĔŖĭŏĔňŗĵĺ   

ŏėĶŊŗŀĚĕĬĵƟŅĵ ŏėĶŊŗŀĚĕĬĵƟŅĵ  

ĽŅĵıŅĬĸņŏĸňĵĚ   

ŏėĶŊŗŀĚŏĮƙŅĸĴĪņėĺŅĴĽŃŀŅħ   

ŏėĶŊŗŀĚĮĸŇħĕńŘĺ ŏėĶŊŗŀĚĮĸŇħĕńŘĺ  

ŏėĶŊŗŀĚėńħĕĬŅħ ŏėĶŊŗŀĚėńħĕĬŅħ ŏėĶŊŗŀĚėńħĕĬŅħ 

ŏėĶŊŗŀĚĝńŗĚĬŘņľĬńĔ   

ľƟŀĚŀĭŐľƟĚŏĨŅŏįŅĔņĴŃĩńĬ ľƟŀĚŀĭŐľƟĚŏĨŅŏįŅĔņĴŃĩńĬ  

ľƟŀĚŀĭŐľƟĚŐĬĺĨńŘĚ ľƟŀĚŀĭŐľƟĚŐĬĺĨńŘĚ  

ŐĮĶĶŌĮŏĬŊŘŀĽņŒĵŀĭŐľƟĚ   

   

ŏėĶŊŗŀĚėĺƟŅĬŏĴĸŖħ ŏėĶŊŗŀĚėĺƟŅĬŏĴĸŖħ ŏėĶŊŗŀĚėĺƟŅĬŏĴĸŖħ 

ŏėĶŊŗŀĚŀĭ ŏėĶŊŗŀĚŀĭ ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔ 

ŏėĶŊŗŀĚĺńħėĺŅĴĝŊŘĬ ŏėĶŊŗŀĚĺńħėĺŅĴĝŊŘĬ  

ŏėĶŊŗŀĚŐĔŃŏĬŊŘŀ ŏėĶŊŗŀĚŐĔŃŏĬŊŘŀ  

ŏėĶŊŗŀĚĭĶĶěŋ ŏėĶŊŗŀĚĭĶĶěŋ  

ŏėĶŊŗŀĚĶńħĔĸƞŀĚ ŏėĶŊŗŀĚĶńħĔĸƞŀĚ  

 

ĴńĚėŋħ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ĔŅĶŏĨĶňĵĴıŊŘĬĪňŗȮŐĸŃŏĨĶňĵĴħŇĬ ŐĮĸĚĕĬŅħŏĸŖĔȮ&œĴƞŏĔŇĬȮ0.œĶƞ'  

ĶĩŐĭėőŁ ĶĩŐĭėőŁ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

ĶĩŐĪĶĔŏĨŀĶƢ ĶĩŐĪĶĔŏĨŀĶƢ  

œĩĶŃŏĭŇħħŇĬħŅĬ ŒĭĴňħħńĬħŇĬ  

œĩěŅĬȮ1ȮįŅĸ ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ  

œĩěŅĬȮ5ȮįŅĸ   

ŒĭĴňħħńĬħŇĬ   

ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ   



110 
 

ĴńĚėŋħ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

 ŐĮĸĚĕĬŅħŒľĠƞȮ&ŏĔŇĬȮ0.œĶƞ'  

 ĶĩŐĭėőŁ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

 ĶĩŐĪĶĔŏĨŀĶƢ  

 œĩĶŃŏĭŇħħŇĬħŅĬ  

 œĩěŅĬȮ1ȮįŅĸ  

 œĩěŅĬȮ5ȮįŅĸ  

 ŒĭĴňħħńĬħŇĬ  

 ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ  

   

ĔŅĶĮĸŌĔ   

ĶĩŐĭėőŁ ĶĩŐĭėőŁ  

ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ  

ĽĺƞŅĬŏěŅŃħŇĬ ĽĺƞŅĬŏěŅŃħŇĬ  

   

ĔŅĶŒľƟĬŘņ   

ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ  

ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ 

ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭŒľƟĬŘņĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

ĶŃĭĭĬŘņľĵħ ĶŃĭĭĬŘņľĵħ  

ĶŃĭĭĨńŘĚŏĺĸŅėĺĭėŋĴŀńĨőĬĴńĨŇ ĶŃĭĭĨńŘĚŏĺĸŅėĺĭėŋĴŀńĨőĬĴńĨŇ  

ĶŃĭĭėĺĭėŋĴįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ ĶŃĭĭėĺĭėŋĴįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ  

   

ĔŅĶŒľƟĮŋƜĵ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ  

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ  

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ   

őħĶĬŏĔļĨĶĽņľĶńĭľĺƞŅĬĮŋƜĵ   
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ĴńĚėŋħ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

 ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ  

 ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ  

 ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ  

 őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ  

   

ĔŅĶěńħĔŅĶĪĶĚıŋƞĴŐĸŃĔŅĶĨńħŐĨƞĚ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏĸŊŗŀĵĴŊŀ ŏĸŊŗŀĵĴŊŀ ĬĺńĨĔĶĶĴĔŅĶĨńħŐĨƞĚĔŇŗĚŒľƟĨƟĬŏĨňŘĵ 

ŏĸŊŗŀĵĵĬĨƢ ŏĸŊŗŀĵĵĬĨƢ  

ĔĶĶœĔĶĨńħĔŇŗĚ   

ŏėĶŊŗŀĚĨńħĔŇŗĚŒĝƟŐĶĚħńĬĸĴ   

ĶĩĔĶŃŏĝƟŅ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏĸŊŗŀĵĴŊŀ ĬĺńĨĔĶĶĴĔŅĶĨńħŐĨƞĚĔŇŗĚŒľƟĨƟĬŏĨňŘĵ 

 ŏĸŊŗŀĵĵĬĨƢ ŏėĶŊŗŀĚĨńħĔŇŗĚĨŇħĶĩŐĪĶĔŏĨŀĶƢŐĭĭĴňŐĕĬ
ĵŊŗĬœħƟĵŅĺŐĸŃĽŅĴŅĶĩĮĶńĭŀĚĻŅŒĬĔŅĶ
Ĩńħ 

 ŏėĶŊŗŀĚĨńħĔŇŗĚœĴƟ  

 ĔĶĶœĔĶĨńħĔŇŗĚ  

 ĶĩĔĶŃŏĝƟŅ  

   

   

ĔŅĶĔņěńħĺńĝıŊĝ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ  

ŏėĶŊŗŀĚĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭ   

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĬŀĬĨŇħ
ĪƟŅĵŐĪĶĔŏĨŀĶƢ 
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ĴńĚėŋħ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

  

ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

  

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĬŀĬĨŇħ
ĪƟŅĵŐĪĶĔŏĨŀĶƢ 

ŏėĶŊŗŀĚĨńħľĠƟŅȮĪňŗĴňĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ 

 ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

ŏėĶŊŗŀĚĨńħľĠƟŅȮĪňŗŒĝƟĶňőĴĪėĺĭėŋĴȮľĶŊŀȮŒĝƟȮ
GPS 

 ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢȮŐĸŃĴňȮSensor ŏıŊŗŀľĸĭľĸňĔ
ĪƞŀĬŘņŒĬĶŃĭĭŒľƟĬŘņ 

  ŏėĶŊŗŀĚĨńħľĠƟŅĨŇħŐĪĶĔŏĨŀĶƢȮĴňŐĕĬĵŊŗĬ
ŐĸŃȮSensor ŏıŊŗŀľĸĭľĸňĔĪƞŀĬŘņŒĬ
ĶŃĭĭŒľƟĬŘņ 

ĔŅĶĮƚŀĚĔńĬőĶėŐĸŃŐĴĸĚ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟŐľƟĚ  

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ   

ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟŐľƟĚ   

ŏėĶŊŗŀĚĸƞŀŐĴĸĚŐĽĚȮblack light   

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽĪňŗıƞĬœħƟĽŌĚ
ŏĔŇĬȮ3ȮŏĴĨĶ 

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

 

 ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟŐľƟĚ ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟŐľƟĚ 

 őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ  

  ŏėĶŊŗŀĚĽńĭĵƞŀĵ 
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ĴńĚėŋħ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

   

ĔŅĶŏĔŖĭŏĔňŗĵĺ   

ĶĩĔĶŃŏĝƟŅ ĶĩĔĶŃŏĝƟŅ ĶĩĔĶŃŏĝƟŅȮĪňŗĴňĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ
ŏėĸŊŗŀĬĵƟŅĵŏĶŖĺȮŐĸŃĵŊŗĬŏĕƟŅĪĶĚıŋƞĴœħƟ 

 œĴƟěņĮŅ ŏėĶŊŗŀĚĝƞĺĵŏĔŖĭįĸįĸŇĨĽŀħŏĕƟŅĪĶĚıŋƞĴœħƟȮ
ĨŇħŏėĶŊŗŀĚĺŇŏėĶŅŃľƢĽňįĸ 

   

ĔŅĶěńħĔŅĶľĸńĚŏĔŖĭŏĔňŗĵĺ   

ŏėĶŊŗŀĚĕĬĵƟŅĵ   

ĽŅĵıŅĬĸņŏĸňĵĚ ĽŅĵıŅĬĸņŏĸňĵĚ ĽŅĵıŅĬĸņŏĸňĵĚıĶƟŀĴŏėĶŊŗŀĚėńħĕĬŅħ
ŐĸŃĭĶĶěŋĔĸƞŀĚ 

ŏėĶŊŗŀĚŏĮƙŅĸĴĪņėĺŅĴĽŃŀŅħ ŏėĶŊŗŀĚŏĮƙŅĸĴĪņėĺŅĴĽŃŀŅħ ŏėĶŊŗŀĚŏĮƙŅĸĴœĸƞŐĴĸĚĪņėĺŅĴĽŃŀŅħ 

ŏėĶŊŗŀĚėńħĕĬŅħ ŏėĶŊŗŀĚėńħĕĬŅħ ŏėĶŊŗŀĚėńħĕĬŅħ 

ŏėĶŊŗŀĚȮwax įŇĺ   
 

ĴŃĴƞĺĚ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

   

ĔŅĶŏĨĶňĵĴıŊŘĬĪňŗȮŐĸŃŏĨĶňĵĴħŇĬ ŐĮĸĚĕĬŅħŏĸŖĔȮ&œĴƞŏĔŇĬȮ0.œĶƞ'  

ĶĩŐĭėőŁ ĶĩŐĭėőŁ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

ĶĩŐĪĶĔŏĨŀĶƢ ĶĩŐĪĶĔŏĨŀĶƢ  

œĩĶŃŏĭŇħħŇĬħŅĬ ŒĭĴňħħńĬħŇĬ  

œĩěŅĬȮ1ȮįŅĸ ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ  

œĩěŅĬȮ5ȮįŅĸ   

ŒĭĴňħħńĬħŇĬ   

ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ   

 ŐĮĸĚĕĬŅħŒľĠƞȮ&ŏĔŇĬȮ0.œĶƞ'  

 ĶĩŐĭėőŁ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

 ĶĩŐĪĶĔŏĨŀĶƢ  

 œĩĶŃŏĭŇħħŇĬħŅĬ  

 œĩěŅĬȮ1ȮįŅĸ  

 œĩěŅĬȮ5ȮįŅĸ  
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ĴŃĴƞĺĚ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

 ŒĭĴňħħńĬħŇĬ  

 ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ  

   

ĔŅĶĮĸŌĔ   

ĶĩŐĭėőŁ ĶĩŐĭėőŁ  

ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ  

ĽĺƞŅĬŏěŅŃħŇĬ ĽĺƞŅĬŏěŅŃħŇĬ  

   

ĔŅĶŒľƟĬŘņ   

ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭŒľƟĬŘņĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ  

ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ  

ĶŃĭĭĬŘņľĵħ ĶŃĭĭĬŘņľĵħ  

ĶŃĭĭĨńŘĚŏĺĸŅėĺĭėŋĴŀńĨőĬĴńĨŇ ĶŃĭĭĨńŘĚŏĺĸŅėĺĭėŋĴŀńĨőĬĴńĨŇ  

ĶŃĭĭėĺĭėŋĴįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ ĶŃĭĭėĺĭėŋĴįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ  

ĔŅĶŒľƟĮŋƜĵ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ  

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ   

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ   

őħĶĬŏĔļĨĶĽņľĶńĭľĺƞŅĬĮŋƜĵ   

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

 ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ  

 ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ  

 ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ  
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ĴŃĴƞĺĚ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

 őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ  

   

ĔŅĶěńħĔŅĶĪĶĚıŋƞĴŐĸŃĔŅĶĨńħŐĨƞĚ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏĸŊŗŀĵĴŊŀ ŏĸŊŗŀĵĴŊŀ ĬĺńĨĔĶĶĴĔŅĶĨńħŐĨƞĚĔŇŗĚŒľƟĨƟĬŏĨňŘĵ 

ŏĸŊŗŀĵĵĬĨƢ ŏĸŊŗŀĵĵĬĨƢ  

ĔĶĶœĔĶĨńħĔŇŗĚ ĭńĬœħŀĸŌĴŇŏĬňĵĴ  

ŏėĶŊŗŀĚĨńħĔŇŗĚŒĝƟŐĶĚħńĬĸĴ ĔĶĶœĔĶĨńħĔŇŗĚ  

ĶĩĔĶŃŏĝƟŅ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏĸŊŗŀĵĴŊŀ ĬĺńĨĔĶĶĴĔŅĶĨńħŐĨƞĚĔŇŗĚŒľƟĨƟĬŏĨňŘĵ 

 ŏĸŊŗŀĵĵĬĨƢ ŏėĶŊŗŀĚĨńħĔŇŗĚĨŇħĶĩŐĪĶĔŏĨŀĶƢŐĭĭĴňŐĕĬ
ĵŊŗĬœħƟĵŅĺŐĸŃĽŅĴŅĶĩĮĶńĭŀĚĻŅŒĬĔŅĶ
Ĩńħ 

 ĭńĬœħŀĸŌĴŇŏĬňĵĴ  

 ĔĶĶœĔĶĨńħĔŇŗĚ  

 ŏėĶŊŗŀĚĨńħĔŇŗĚœĴƟ  

 ĶĩĔĶŃŏĝƟŅ  

   

ĔŅĶĔņěńħĺńĝıŊĝ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ  

ŏėĶŊŗŀĚĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭ   

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĬŀĬĨŇħ
ĪƟŅĵŐĪĶĔŏĨŀĶƢ 

  

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

  

ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

  

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĬŀĬĨŇħ
ĪƟŅĵŐĪĶĔŏĨŀĶƢ 

 

 ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 
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ĴŃĴƞĺĚ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

 ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

 

 ŏėĶŊŗŀĚĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭ  

   

ĔŅĶĮƚŀĚĔńĬőĶėŐĸŃŐĴĸĚ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ   

ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟŐľƟĚ   

ŏėĶŊŗŀĚĸƞŀŐĴĸĚŐĽĚȮblack light   

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽĬńŗĚĕńĭ 

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

 

   

ĔŅĶľƞŀįĸ   

ĩŋĚľƞŀįĸĨŇħœĴƟĽŀĵ ĩŋĚľƞŀįĸĨŇħœĴƟĽŀĵ ŏėĶŊŗŀĚěńĔĶĝƞĺĵŒĬĔŅĶľƞŀįĸ 

   

ĔŅĶŏĔŖĭŏĔňŗĵĺ   

ĶĩĔĶŃŏĝƟŅ ĶĩĔĶŃŏĝƟŅ ĶĩĔĶŃŏĝƟŅȮĪňŗĴňĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ
ŏėĸŊŗŀĬĵƟŅĵŏĶŖĺȮŐĸŃĵŊŗĬŏĕƟŅĪĶĚıŋƞĴœħƟ 

ĨŃĔĶƟŀĴňŒĭĴňħĨńħĕńŘĺ ĨŃĔĶƟŀĴňŒĭĴňħĨńħĕńŘĺ ŏėĶŊŗŀĚĝƞĺĵŏĔŖĭįĸįĸŇĨĽŀħŏĕƟŅĪĶĚıŋƞĴœħƟȮ
ĨŇħŏėĶŊŗŀĚĺŇŏėĶŅŃľƢĽňįĸ 

ĔĶĶœĔĶĝĬŇħľĬňĭĕńŘĺĴňĔƟŅĬĮĶńĭėĺŅĴĵŅĺ
œħƟ 

ĔĶĶœĔĶĝĬŇħľĬňĭĕńŘĺĴňĔƟŅĬĮĶńĭėĺŅĴĵŅĺ
œħƟ 

ŏėĶŊŗŀĚěńĔĶĝƞĺĵŒĬĔŅĶŏĔŖĭŏĔňŗĵĺ 

ĔĶĶœĔĶĨńħĔŇŗĚ ĔĶĶœĔĶĨńħĔŇŗĚ  

ŏėĶŊŗŀĚĨĶĺěėĺŅĴŀƞŀĬȮŐĔƞ ŏėĶŊŗŀĚĨĶĺěėĺŅĴŀƞŀĬȮŐĔƞ  

ŏėĶŊŗŀĚĨĶĺěėĺŅĴľĺŅĬ (NIR) ŏėĶŊŗŀĚĨĶĺěėĺŅĴľĺŅĬ (NIR)  
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ĴŃĴƞĺĚ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ĔŅĶěńħĔŅĶľĸńĚŏĔŖĭŏĔňŗĵĺ   

ŏėĶŊŗŀĚĕĬĵƟŅĵ   

ĽŅĵıŅĬĸņŏĸňĵĚ ĽŅĵıŅĬĸņŏĸňĵĚ  

ŏėĶŊŗŀĚĸƟŅĚĪņėĺŅĴĽŃŀŅħ ŏėĶŊŗŀĚĸƟŅĚĪņėĺŅĴĽŃŀŅħ  
ŏėĶŊŗŀĚŐĝƞĬŘņĶƟŀĬ ŏėĶŊŗŀĚŐĝƞĬŘņĶƟŀĬ  
ŏėĶŊŗŀĚŀĭœŀĬŘņ ŏėĶŊŗŀĚŀĭœŀĬŘņ  
ŏėĶŊŗŀĚŏĮƙŅĸĴĪņėĺŅĴĽŃŀŅħ   

ŏėĶŊŗŀĚĨĶĺěėĺŅĴľĺŅĬȮ(NIR) ŏėĶŊŗŀĚĨĶĺěėĺŅĴľĺŅĬ (NIR)  
ŏėĶŊŗŀĚėńħĕĬŅħ ŏėĶŊŗŀĚėńħĕĬŅħ ŏėĶŊŗŀĚėńħĕĬŅħȮŒĬĶŃħńĭĔĸŋƞĴŏĔļĨĶĔĶ

ľĶŊŀĽľĔĶĦƢ 

ŏėĶŊŗŀĚȮwax įŇĺ   
ŏėĶŊŗŀĚėńħŐĵĔĬŘņľĬńĔŐĸŃĽňŀńĨőĬĴńĨŇ ŏėĶŊŗŀĚėńħŐĵĔĬŘņľĬńĔŐĸŃĽňŀńĨőĬĴńĨŇ  
   

 

ĽƟĴőŀ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

   

ĔŅĶŏĨĶňĵĴıŊŘĬĪňŗȮŐĸŃŏĨĶňĵĴħŇĬ ŐĮĸĚĕĬŅħŏĸŖĔȮ&œĴƞŏĔŇĬȮ0.œĶƞ'  

ĶĩŐĭėőŁ ĶĩŐĭėőŁ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

ĶĩŐĪĶĔŏĨŀĶƢ ĶĩŐĪĶĔŏĨŀĶƢ  

œĩĶŃŏĭŇħħŇĬħŅĬ ŒĭĴňħħńĬħŇĬ  

œĩěŅĬȮ1ȮįŅĸ ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ  

œĩěŅĬȮ5ȮįŅĸ   

ŒĭĴňħħńĬħŇĬ   

ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ   

 ŐĮĸĚĕĬŅħŒľĠƞȮ&ŏĔŇĬȮ0.œĶƞ'  

 ĶĩŐĭėőŁ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

 ĶĩŐĪĶĔŏĨŀĶƢ  

 œĩĶŃŏĭŇħħŇĬħŅĬ  

 œĩěŅĬȮ1ȮįŅĸ  

 œĩěŅĬȮ5ȮįŅĸ  

 ŒĭĴňħħńĬħŇĬ  
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ĽƟĴőŀ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

 ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ  

   

ĔŅĶĮĸŌĔ   

ĶĩŐĭėőŁ ĶĩŐĭėőŁ  

ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ  

ĽĺƞŅĬŏěŅŃħŇĬ ĽĺƞŅĬŏěŅŃħŇĬ  

   

ĔŅĶŒľƟĬŘņ   

ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭŒľƟĬŘņĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ  ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ 

ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ  

ĶŃĭĭĬŘņľĵħ ĶŃĭĭĬŘņľĵħ  

ĶŃĭĭĨńŘĚŏĺĸŅėĺĭėŋĴŀńĨőĬĴńĨŇ ĶŃĭĭĨńŘĚŏĺĸŅėĺĭėŋĴŀńĨőĬĴńĨŇ  

ĶŃĭĭėĺĭėŋĴįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ ĶŃĭĭėĺĭėŋĴįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ  

   

ĔŅĶŒľƟĮŋƜĵ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ  

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ   

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ   

őħĶĬŏĔļĨĶĽņľĶńĭľĺƞŅĬĮŋƜĵ   

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

 ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ  
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ĽƟĴőŀ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

   

   

ĔŅĶěńħĔŅĶĪĶĚıŋƞĴŐĸŃĔŅĶĨńħŐĨƞĚ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏĸŊŗŀĵĴŊŀ ŏĸŊŗŀĵĴŊŀ ĬĺńĨĔĶĶĴĔŅĶĨńħŐĨƞĚĔŇŗĚŒľƟĨƟĬŏĨňŘĵ 

ŏĸŊŗŀĵĵĬĨƢ ŏĸŊŗŀĵĵĬĨƢ  

ĔĶĶœĔĶĨńħĔŇŗĚ ĔĶĶœĔĶĨńħĔŇŗĚ  

ŏėĶŊŗŀĚĨńħĔŇŗĚŒĝƟŐĶĚħńĬĸĴ   

ĶĩĔĶŃŏĝƟŅ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏĸŊŗŀĵĴŊŀ ĬĺńĨĔĶĶĴĔŅĶĨńħŐĨƞĚĔŇŗĚŒľƟĨƟĬŏĨňŘĵ 

 ŏĸŊŗŀĵĵĬĨƢ ŏėĶŊŗŀĚĨńħĔŇŗĚĨŇħĶĩŐĪĶĔŏĨŀĶƢŐĭĭĴňŐĕĬ
ĵŊŗĬœħƟĵŅĺŐĸŃĽŅĴŅĶĩĮĶńĭŀĚĻŅŒĬĔŅĶ
Ĩńħ 

 ĔĶĶœĔĶĨńħĔŇŗĚ  

 ŏėĶŊŗŀĚĨńħĔŇŗĚœĴƟ  

   

ĔŅĶĔņěńħĺńĝıŊĝ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ ŏėĶŊŗŀĚĨńħľĠƟŅĪňŗĪńĬĽĴńĵ 

ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ   

ŏėĶŊŗŀĚĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭ   

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĬŀĬĨŇħ
ĪƟŅĵŐĪĶĔŏĨŀĶƢ 

  

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

  

ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

  

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ ŏėĶŊŗŀĚĨńħľĠƟŅĪňŗĪńĬĽĴńĵ 

 ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ  

   

ĔŅĶĮƚŀĚĔńĬőĶėŐĸŃŐĴĸĚ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚĽŐĔĬœĕƞŐĴĸĚĺńĬĪŀĚĭĬįĸœĴƟ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ  
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ĽƟĴőŀ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ   

ŏėĶŊŗŀĚŏĮƙŅŒĭœĴƟŐľƟĚ   

ŏėĶŊŗŀĚĸƞŀŐĴĸĚŐĽĚȮblack light   

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚĽŐĔĬœĕƞŐĴĸĚĺńĬĪŀĚĭĬįĸœĴƟ 

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽĬńŗĚĕńĭ 

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ 
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ĽƟĴőŀ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ĔŅĶľƞŀįĸ   

ĩŋĚľƞŀįĸĨŇħœĴƟĽŀĵ ĩŋĚľƞŀįĸĨŇħœĴƟĽŀĵ ŏėĶŊŗŀĚěńĔĶĝƞĺĵŒĬĔŅĶľƞŀįĸ 

   

ĔŅĶŏĔŖĭŏĔňŗĵĺ   

ĶĩĔĶŃŏĝƟŅ ĶĩĔĶŃŏĝƟŅ ĶĩĔĶŃŏĝƟŅȮĪňŗĴňĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ
ŏėĸŊŗŀĬĵƟŅĵŏĶŖĺȮŐĸŃĵŊŗĬŏĕƟŅĪĶĚıŋƞĴœħƟ 

ĔĶĶœĔĶĨńħĔŇŗĚ ĔĶĶœĔĶĨńħĔŇŗĚ  

ŏėĶŊŗŀĚĨĶĺěėĺŅĴŀƞŀĬȮŐĔƞ ŏėĶŊŗŀĚĨĶĺěėĺŅĴŀƞŀĬȮŐĔƞ ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞȮŀƞŀĬȮįĸĭĬĨƟĬȮ&œĴƞ
ĨƟŀĚĨńħĴŅĺńħ' 

   

ĔŅĶěńħĔŅĶľĸńĚŏĔŖĭŏĔňŗĵĺ   

ŏėĶŊŗŀĚĕĬĵƟŅĵ   

ĽŅĵıŅĬĸņŏĸňĵĚ  ĽŅĵıŅĬĸņŏĸňĵĚĪňŗĮĶŃĔŀĭħƟĺĵȮŏėĶŊŗŀĚ
ėńħĕĬŅħȮŏėĶŊŗŀĚĸƟŅĚĪņėĺŅĴĽŃŀŅħȮ
ŏėĶŊŗŀĚŏėĸŊŀĭįŇĺȮŐĸŃŏėĶŊŗŀĚŏĮƙŅŐľƟĚ 

ŏėĶŊŗŀĚĸƟŅĚĪņėĺŅĴĽŃŀŅħ ŏėĶŊŗŀĚĸƟŅĚĪņėĺŅĴĽŃŀŅħ  
ŏėĶŊŗŀĚėńħĕĬŅħ ŏėĶŊŗŀĚėńħĕĬŅħ  

ŏėĶŊŗŀĚŏėĸŊŀĭįŇĺ   
   

 

ĴŃıĶƟŅĺ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

   

ĔŅĶŏĨĶňĵĴıŊŘĬĪňŗȮŐĸŃŏĨĶňĵĴħŇĬ ŐĮĸĚĕĬŅħŏĸŖĔȮ&œĴƞŏĔŇĬȮ0.œĶƞ'  

ĶĩŐĭėőŁ  ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

ĶĩŐĪĶĔŏĨŀĶƢ ĶĩŐĪĶĔŏĨŀĶƢ  

œĩĶŃŏĭŇħħŇĬħŅĬ   

œĩěŅĬȮ1ȮįŅĸ   

œĩěŅĬȮ5ȮįŅĸ   

ŒĭĴňħħńĬħŇĬ   

ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ   

 ŐĮĸĚĕĬŅħŒľĠƞȮ&ŏĔŇĬȮ0.œĶƞ'  

 ĶĩŐĪĶĔŏĨŀĶƢ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 
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ĴŃıĶƟŅĺ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

   

ĔŅĶĮĸŌĔ   

ĶĩŐĭėőŁ ĶĩŐĭėőŁ  

ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ  

ĽĺƞŅĬŏěŅŃħŇĬ   

   

ĔŅĶŒľƟĬŘņ   

ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ  

ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ  

ĶŃĭĭĽĮĶŇĚŏĔĸŀĶƢ ĶŃĭĭĽĮĶŇĚŏĔĸŀĶƢ  

ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ  

ĶŃĭĭĬŘņľĵħ   

ĶŃĭĭĨńŘĚŏĺĸŅėĺĭėŋĴŀńĨőĬĴńĨŇ   

ĶŃĭĭėĺĭėŋĴįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ   

   

ĔŅĶŒľƟĮŋƜĵ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚıƞĬĽŅĶĪňŗĽŅĴŅĶĩĜňħıƞĬœħƟ
ėĶŀĭėĸŋĴȮŐĸŃĴňėĺŅĴŐĴƞĬĵņŒĬĔŅĶĜňħ
ıƞĬ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ  ĶĩĭĶĶĪŋĔĕĬŅħŏĸŖĔȮĬŘņľĬńĔŏĭŅȮĴňĶŃĭĭ
ĵĔŏĪȮŐĸŃĶŃĭĭĔĶŃěŅĵħŇĬŀŀĔħƟŅĬĕƟŅĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

  

ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ   

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ   

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ   

őħĶĬŏĔļĨĶĽņľĶńĭľĺƞŅĬĮŋƜĵ   

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ĶĩĭĶĶĪŋĔĕĬŅħŏĸŖĔȮĬŘņľĬńĔŏĭŅȮĴňĶŃĭĭ
ĵĔŏĪȮŐĸŃĶŃĭĭĔĶŃěŅĵħŇĬŀŀĔħƟŅĬĕƟŅĚ 

 őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ ŏėĶŊŗŀĚŒĽƞĮŋƜĵŐĭĭŐĴƞĬĵņĔŉŗĚŀńĨőĬĴńĨŇĨŅĴ
ŐĬĺĮĸŅĵĪĶĚıŋƞĴ 
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ĴŃıĶƟŅĺ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

   

ĔŅĶěńħĔŅĶĪĶĚıŋƞĴŐĸŃĔŅĶĨńħŐĨƞĚ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏĸŊŗŀĵĴŊŀ   

ŏĸŊŗŀĵĵĬĨƢ ŏĸŊŗŀĵĵĬĨƢ  

ŏėĶŊŗŀĚĨńħĔŇŗĚ ŏėĶŊŗŀĚĨńħĔŇŗĚ  

   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏĸŊŗŀĵĵĬĨƢ ĶĩĔĶŃŏĝƟŅȮĪňŗĴňĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ 

 ŏėĶŊŗŀĚĨńħĔŇŗĚ ŏėĶŊŗŀĚĨńħĔŇŗĚĨŇħĶĩŐĪĶĔŏĨŀĶƢŐĭĭĴňŐĕĬ
ĵŊŗĬœħƟĵŅĺŐĸŃĽŅĴŅĶĩĮĶńĭŀĚĻŅŒĬĔŅĶ
Ĩńħ 

   

ĔŅĶĔņěńħĺńĝıŊĝ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ  

ŏėĶŊŗŀĚĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭ   

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĬŀĬĨŇħ
ĪƟŅĵŐĪĶĔŏĨŀĶƢ 

  

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

  

ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

  

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚıƞĬĵŅ ŏėĶŊŗŀĚĨńħľĠƟŅȮĪňŗĴňĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴ 

 ěŅĬıĶĺĬĨŇħĪƟŅĵŐĪĶĔŏĨŀĶƢ ŏėĶŊŗŀĚĨńħľĠƟŅȮĪňŗŒĝƟĶňőĴĪėĺĭėŋĴȮľĶŊŀȮŒĝƟȮ
GPS 

 ěŀĭľĴŋĬĨŇħĪƟŅĵŐĪĶĔŏĨŀĶƢ  

  ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢȮŐĸŃĴňȮSensor ŏıŊŗŀľĸĭľĸňĔ
ĪƞŀĬŘņŒĬĶŃĭĭŒľƟĬŘņ 

ĔŅĶĮƚŀĚĔńĬőĶėŐĸŃŐĴĸĚ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĪňŗĽŅĴŅĶĩĜňħıƞĬœħƟ
ėĶŀĭėĸŋĴȮŐĸŃĴňėĺŅĴŐĴƞĬĵņŒĬĔŅĶĜňħ
ıƞĬ 
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ĴŃıĶƟŅĺ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ őħĶĬŏĔļĨĶĽņľĶńĭĩƞŅĵĳŅı 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬĪňŗĽŅĴŅĶĩĭŇĬ
ĨŗņŐĸŃĜňħıƞĬĕŉŘĬħƟŅĬĭĬœħƟ 

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ   

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ   

   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚıƞĬĽŅĶĪňŗĽŅĴŅĶĩĜňħıƞĬœħƟ
ėĶŀĭėĸŋĴȮŐĸŃĴňėĺŅĴŐĴƞĬĵņŒĬĔŅĶĜňħ
ıƞĬ 

 őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽȮĪňŗĴňĬŘņľĬńĔ
ŏĭŅĸĚĔĺƞŅŏħŇĴ 

   

ĔŅĶŏĔŖĭŏĔňŗĵĺ   

ŏėĶŊŗŀĚĮƖĬĨƟĬĴŃıĶƟŅĺ ŏėĶŊŗŀĚĮƖĬĨƟĬĴŃıĶƟŅĺ  

ŏėĶŊŗŀĚĸņŏĸňĵĚĪŃĸŅĵĴŃıĶƟŅĺŐĭĭĽŅĔ
ħŉĚħƟĺĵĶĩŐĪĶĔŏĨŀĶƢ 

ŏėĶŊŗŀĚĸņŏĸňĵĚĪŃĸŅĵĴŃıĶƟŅĺŐĭĭĽŅĔ
ħŉĚħƟĺĵĶĩŐĪĶĔŏĨŀĶƢ 

 

ŏĶŊŀĕĬĴŃıĶƟŅĺ ŏĶŊŀĕĬĴŃıĶƟŅĺ  
   

   

ĔŅĶěńħĔŅĶľĸńĚŏĔŖĭŏĔňŗĵĺ   

ŏėĶŊŗŀĚĸņŏĸňĵĚĪŃĸŅĵĴŃıĶƟŅĺ ŏėĶŊŗŀĚĸņŏĸňĵĚĪŃĸŅĵĴŃıĶƟŅĺ  

ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔ ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔ  

ŏėĶŊŗŀĚŏěŅŃŏĮƕħİŅĴŃıĶƟŅĺĽħ ŏėĶŊŗŀĚŏěŅŃŏĮƕħİŅĴŃıĶƟŅĺĽħ  

ŏėĶŊŗŀĚĔńħĶƞŀĚ ŏėĶŊŗŀĚĔńħĶƞŀĚ  

ŏėĶŊŗŀĚŏĮƕħİŅĴŃıĶƟŅĺĽħ ŏėĶŊŗŀĚŏĮƕħİŅĴŃıĶƟŅĺĽħ  

ŏėĶŊŗŀĚŏěňĵĶįŇĺĴŃıĶƟŅĺ ŏėĶŊŗŀĚŏěňĵĶįŇĺĴŃıĶƟŅĺ  

ŏėĶŊŗŀĚěŅĬ ŏėĶŊŗŀĚěŅĬ  
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ĴŃĕŅĴ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

   

ĔŅĶŏĨĶňĵĴıŊŘĬĪňŗȮŐĸŃŏĨĶňĵĴħŇĬ ŐĮĸĚĕĬŅħŏĸŖĔȮ&œĴƞŏĔŇĬȮ0.œĶƞ'  

ĶĩŐĭėőŁ  ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

ĶĩŐĪĶĔŏĨŀĶƢ ĶĩŐĪĶĔŏĨŀĶƢ  

œĩĶŃŏĭŇħħŇĬħŅĬ   

œĩěŅĬȮ1ȮįŅĸ ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ  

œĩěŅĬȮ5ȮįŅĸ   

ŒĭĴňħħńĬħŇĬ   

ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ   

 ŐĮĸĚĕĬŅħŒľĠƞȮ&ŏĔŇĬȮ0.œĶƞ'  

  ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

 ĶĩŐĪĶĔŏĨŀĶƢ  

   

   

   

   

 ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ  

   

ĔŅĶĮĸŌĔ   

ĶĩŐĭėőŁ   

ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ  

ĽĺƞŅĬŏěŅŃħŇĬ ĽĺƞŅĬŏěŅŃħŇĬ  

   

ĔŅĶŒľƟĬŘņ   

ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ  

ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ 

ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ  

ĶŃĭĭĬŘņľĵħ ĶŃĭĭĬŘņľĵħ  

ĶŃĭĭĨńŘĚŏĺĸŅėĺĭėŋĴŀńĨőĬĴńĨŇ ĶŃĭĭĨńŘĚŏĺĸŅėĺĭėŋĴŀńĨőĬĴńĨŇ  

ĶŃĭĭėĺĭėŋĴįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ ĶŃĭĭėĺĭėŋĴįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ  

   

ĔŅĶŒľƟĮŋƜĵ ŐĮĸĚĕĬŅħŏĸŖĔ  
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ĴŃĕŅĴ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĪňŗĽŅĴŅĶĩĜňħıƞĬœħƟ
ėĶŀĭėĸŋĴȮŐĸŃĴňėĺŅĴŐĴƞĬĵņŒĬĔŅĶĜňħ
ıƞĬ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ  

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ   

őħĶĬŏĔļĨĶĽņľĶńĭľĺƞŅĬĮŋƜĵ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ   

ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

 ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ  

   

ĔŅĶěńħĔŅĶĪĶĚıŋƞĴŐĸŃĔŅĶĨńħŐĨƞĚ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏĸŊŗŀĵĴŊŀ   

ŏĸŊŗŀĵĵĬĨƢ ŏĸŊŗŀĵĵĬĨƢ  

ŏėĶŊŗŀĚĨńħĔŇŗĚ ŏėĶŊŗŀĚĨńħĔŇŗĚ  

ŏėĶŊŗŀĚĨńħĔŇŗĚŒĝƟŐĶĚħńĬĸĴ   

ĶĩĔĶŃŏĝƟŅ   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏĸŊŗŀĵĴŊŀ ĶĩĔĶŃŏĝƟŅȮĪňŗĴňĬŘņľĬńĔŏĭŅĸĚĔĺƞŅŏħŇĴȮ
ĪņĚŅĬıŊŘĬĪňŗĸŅħĝńĬœħƟ 

 ŏĸŊŗŀĵĵĬĨƢ  

   

ĔŅĶĔņěńħĺńĝıŊĝ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ  

ŏėĶŊŗŀĚĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭ ŏėĶŊŗŀĚĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭ  
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ĴŃĕŅĴ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĬŀĬĨŇħ
ĪƟŅĵŐĪĶĔŏĨŀĶƢ 

  

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

  

ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

  

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭ  

   

   

   

ĔŅĶĮƚŀĚĔńĬőĶėŐĸŃŐĴĸĚ ŐĮĸĚĕĬŅħŏĸŖĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĪňŗĽŅĴŅĶĩĜňħıƞĬœħƟ
ėĶŀĭėĸŋĴȮŐĸŃĴňėĺŅĴŐĴƞĬĵņŒĬĔŅĶĜňħ
ıƞĬ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ   

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ   

   

 ŐĮĸĚĕĬŅħŒľĠƞ  

 ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĪňŗĽŅĴŅĶĩĜňħıƞĬœħƟ
ėĶŀĭėĸŋĴȮŐĸŃĴňėĺŅĴŐĴƞĬĵņŒĬĔŅĶĜňħ
ıƞĬ 

 ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ 

 ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  
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ĴŃĕŅĴ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

   

ĔŅĶŏĔŖĭŏĔňŗĵĺ   

  ŏėĶŊŗŀĚŏĕĵƞŅĨƟĬŐĸŃĨŅĕƞŅĵĶŀĚŏĔŖĭ 

  ŏėĶŊŗŀĚĨĶĺěėĺŅĴĽŋĔȮħŇĭȮĕŀĚĴŃĕŅĴĭĬ
ĨƟĬ 

   

   

   

   

   

   

   

   

   

ĔŅĶěńħĔŅĶľĸńĚŏĔŖĭŏĔňŗĵĺ   

ŏėĶŊŗŀĚĕĬĵƟŅĵ   

ŏėĶŊŗŀĚŀĭĴŃĕŅĴœĸƞŏĝŊŘŀĶŅ ŏėĶŊŗŀĚŀĭĴŃĕŅĴœĸƞŏĝŊŘŀĶŅ ŏėĶŊŗŀĚĨĶĺěŏĝŊŘŀĶŅŒĬİƤĔ 

ŏĨŅŀĭĸĴĶƟŀĬ ŏĨŅŀĭĸĴĶƟŀĬ ŏėĶŊŗŀĚŀĭęƞŅŏĝŊŘŀĶŅ 

ŏėĶŊŗŀĚĜŅĵĶńĚĽňŀŅľŅĶ ŏėĶŊŗŀĚĜŅĵĶńĚĽňŀŅľŅĶ ŏėĶŊŗŀĚĨĶĺěĴŀħŐĸŃŐĴĸĚŒĬİƤĔȮ&œĴƞĨƟŀĚ
ŐĔŃŏĮĸŊŀĔ' 

  ŏėĶŊŗŀĚŀĭęƞŅĴŀħŐĴĸĚ 

ŐĮĶĶŌĮ  ŏėĶŊŗŀĚėńħĕĬŅħ 

ŏėĶŊŗŀĚĔņěńħĴŀħĴŃĕŅĴħƟĺĵėĸŊŗĬėĺŅĴĩňŗ
ĺŇĪĵŋ 

ŏėĶŊŗŀĚĔņěńħĴŀħħƟĺĵėĸŊŗĬėĺŅĴĩňŗĺŇĪĵŋ ŏėĶŊŗŀĚĔŃŏĪŅŃŏĮĸŊŀĔ 

ŏėĶŊŗŀĚĔŃŏĪŅŃŏĮĸŊŀĔĴŃĕŅĴ ŏėĶŊŗŀĚĔŃŏĪŅŃŏĮĸŊŀĔ ŏėĶŊŗŀĚĔĶňħŏĬŊŘŀŐĵĔŏĴĸŖħ 

ŏėĶŊŗŀĚĔĶňħĴŃĕŅĴİƤĔȮŐĵĔŏĴĸŖħ ŏėĶŊŗŀĚĔĶňħŏĬŊŘŀŐĵĔŏĴĸŖħ ŏėĶŊŗŀĚėńħŐĵĔĨŅĴėĺŅĴľĺŅĬ 

   

 
 

ĽńĭĮŃĶħ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

   

ĔŅĶŏĨĶňĵĴıŊŘĬĪňŗȮŐĸŃŏĨĶňĵĴħŇĬ   

ĶĩŐĪĶĔŏĨŀĶƢ ĶĩŐĪĶĔŏĨŀĶƢ  

œĩĶŃŏĭŇħħŇĬħŅĬ ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ  
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ĽńĭĮŃĶħ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

œĩěŅĬȮ1ȮįŅĸ   

œĩěŅĬȮ5ȮįŅĸ   

ŒĭĴňħħńĬħŇĬ   

ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ   

   

ĔŅĶĮĸŌĔ   

ŏėĶŊŗŀĚĮĸŌĔĨŇħĪƟŅĵŐĪĶĔŏĨŀĶƢ ŏėĶŊŗŀĚĮĸŌĔĨŇħĪƟŅĵŐĪĶĔŏĨŀĶƢ ŏėĶŊŗŀĚĮĸŌĔĪňŗĽŅĴŅĶĩĪņĚŅĬœħƟĪŋĔĽĳŅı
ıŊŘĬĪňŗŐĸŃĽĳŅıħŇĬ 

   

ĔŅĶŒľƟĬŘņ   

ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ ŐľĸƞĚĬŘņŐĸŃĶŃĭĭŒľƟĬŘņ 

ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ  

ĶŃĭĭĽĮĶŇĚŏĔĸŀĶƢ ĶŃĭĭĽĮĶŇĚŏĔĸŀĶƢ  

ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ  

ĶŃĭĭĬŘņľĵħ ĶŃĭĭĬŘņľĵħ  

ĶŃĭĭĨńŘĚŏĺĸŅėĺĭėŋĴŀńĨőĬĴńĨŇ   

ĶŃĭĭėĺĭėŋĴįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ   

   

ĔŅĶŒľƟĮŋƜĵ   

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ   

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ   

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ   

őħĶĬŏĔļĨĶĽņľĶńĭľĺƞŅĬĮŋƜĵ őħĶĬŏĔļĨĶĽņľĶńĭľĺƞŅĬĮŋƜĵ  

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ  

   

ĔŅĶĔņěńħĺńĝıŊĝ   

ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ  

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 
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ĽńĭĮŃĶħ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

   

ĔŅĶĮƚŀĚĔńĬőĶėŐĸŃŐĴĸĚ   

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ  

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ  

   

   

ĔŅĶŏĔŖĭŏĔňŗĵĺ   

ŏėĶŊŗŀĚĸņŏĸňĵĚ ŏėĶŊŗŀĚĸņŏĸňĵĚ ŏėĶŊŗŀĚŏĔŖĭŏĔňŗĵĺĽńĭĮŃĶħ 

ĴňħĨńħ ĴňħĨńħ  

   

ĔŅĶěńħĔŅĶľĸńĚŏĔŖĭŏĔňŗĵĺ   

ĽŅĵıŅĬĸņŏĸňĵĚĭĶĶěŋĔĸƞŀĚ ĽŅĵıŅĬĸņŏĸňĵĚĭĶĶěŋĔĸƞŀĚ ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔŐĸŃėĺńŗĬĨŅĽńĭĮŃĶħ 

ŏėĶŊŗŀĚŏĮƙŅĸĴĪņėĺŅĴĽŃŀŅħ ŀŋőĴĚėƢĸĴĪņėĺŅĴĽŃŀŅħ  

ŏėĶŊŗŀĚėńħĕĬŅħħƟĺĵĬŘņľĬńĔ ŏėĶŊŗŀĚėńħĕĬŅħħƟĺĵĬŘņľĬńĔ  

ŏėĶŊŗŀĚėńħįĸħňįĸŏĽňĵ ŏėĶŊŗŀĚėńħįĸħňįĸŏĽňĵ  

ŏėĶŊŗŀĚŏėĸŊŀĭŐĺŖĔĞƢ ŏėĶŊŗŀĚŏėĸŊŀĭŐĺŖĔĞƢ  

 

 

 

ľĴŅĔ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

   

ĔŅĶŏĨĶňĵĴıŊŘĬĪňŗȮŐĸŃŏĨĶňĵĴħŇĬ   

ĶĩŐĪĶĔŏĨŀĶƢ ĶĩŐĪĶĔŏĨŀĶƢ  

œĩĶŃŏĭŇħħŇĬħŅĬ ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ  

œĩěŅĬȮ1ȮįŅĸ   

œĩěŅĬȮ5ȮįŅĸ   

ŒĭĴňħħńĬħŇĬ   

   

ĔŅĶĮĸŌĔ   
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ľĴŅĔ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ  

ĽĺƞŅĬŏěŅŃħŇĬ ĽĺƞŅĬŏěŅŃħŇĬ  

   

ĔŅĶŒľƟĬŘņ   

ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ  

ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ  

ĶŃĭĭĽĮĶŇĚŏĔĸŀĶƢ ĶŃĭĭĽĮĶŇĚŏĔĸŀĶƢ  

ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ ĶŃĭĭĬŘņľĵħ  

ĶŃĭĭĬŘņľĵħ   

ĶŃĭĭĨńŘĚŏĺĸŅėĺĭėŋĴŀńĨőĬĴńĨŇ   

ĶŃĭĭėĺĭėŋĴįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ   

   

ĔŅĶŒľƟĮŋƜĵ   

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ   

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

  

ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ   

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ   

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ   

őħĶĬŏĔļĨĶĽņľĶńĭľĺƞŅĬĮŋƜĵ   

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ   

   

ĔŅĶĔņěńħĺńĝıŊĝ   

ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ  

ŏėĶŊŗŀĚĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭ   

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĬŀĬĨŇħ
ĪƟŅĵŐĪĶĔŏĨŀĶƢ 

  

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 
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ľĴŅĔ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

  

   

ĔŅĶĮƚŀĚĔńĬőĶėŐĸŃŐĴĸĚ   

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ   

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ   

   

ĔŅĶŏĔŖĭŏĔňŗĵĺ   

ĴňħĨńħĪŃĸŅĵľĴŅĔ ĴňħĨńħĪŃĸŅĵľĴŅĔ ŏėĶŊŗŀĚĮƖĬĨƟĬľĴŅĔ 

   
ĔŅĶěńħĔŅĶľĸńĚŏĔŖĭŏĔňŗĵĺ   

ŏėĶŊŗŀĚĸņŏĸňĵĚĪŃĸŅĵľĴŅĔ ŏėĶŊŗŀĚĸņŏĸňĵĚĪŃĸŅĵľĴŅĔ  

ŏėĶŊŗŀĚėńħĕĬŅħįĸľĴŅĔ ŏėĶŊŗŀĚėńħĕĬŅħįĸľĴŅĔ ŏėĶŊŗŀĚėńħĕĬŅħįĸľĴŅĔ 

ŏėĶŊŗŀĚĔŃŏĪŅŃŏĮĸŊŀĔľĴŅĔŐľƟĚ ŏėĶŊŗŀĚĔŃŏĪŅŃŏĮĸŊŀĔľĴŅĔŐľƟĚ ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔľĴŅĔŐľƟĚ 

ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔľĴŅĔŐľƟĚ ŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔľĴŅĔŐľƟĚ ŏėĶŊŗŀĚľńŗĬŏĬŊŘŀľĴŅĔ 

ŏĨŅŀĭŐľƟĚ ŏĨŅŀĭŐľƟĚ ŏĨŅŀĭŐľƟĚ 

ŏėĶŊŗŀĚįƞŅįĸľĴŅĔ ŏėĶŊŗŀĚįƞŅįĸľĴŅĔ ŏėĶŊŗŀĚįƞŅįĸľĴŅĔ 

 
 

ĕĬŋĬ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

   

ĔŅĶŏĨĶňĵĴıŊŘĬĪňŗȮŐĸŃŏĨĶňĵĴħŇĬ   

ĶĩŐĪĶĔŏĨŀĶƢ ĶĩŐĪĶĔŏĨŀĶƢ ĔŅĶŀŀĔŐĭĭȮĺŅĚįńĚȮĶŃĭĭĔŅĶĮĸŌĔĪňŗ
ĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶ 

œĩĶŃŏĭŇħħŇĬħŅĬ ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ  

œĩěŅĬȮ1ȮįŅĸ   

œĩěŅĬȮ5ȮįŅĸ   

ŒĭĴňħħńĬħŇĬ   
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ĕĬŋĬ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ŏėĶŊŗŀĚĨĶĺěĽĳŅıħŇĬ   

ĔŅĶĮĸŌĔ   

ĶĩĕŋħĪƟŅĵŐĪĶĔŏĨŀĶƢ   

ĽĺƞŅĬŏěŅŃħŇĬ ĽĺƞŅĬŏěŅŃħŇĬ  

ĔŅĶŒľƟĬŘņ   

ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ ŏėĶŊŗŀĚĽŌĭĬŘņœĲĲƚŅŐĸŃĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ ŐľĸƞĚĬŘņȮĶŃĭĭŒľƟĬŘņ 

ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ ŏėĶŊŗŀĚĽŌĭĬŘņıĸńĚŐĽĚŀŅĪŇĨĵƢ  

ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ ĶŃĭĭĴŇĬŇĽĮĶŇĚŏĔĸŀĶƢ  

ĶŃĭĭĬŘņľĵħ ĶŃĭĭĬŘņľĵħ  

ĶŃĭĭĨńŘĚŏĺĸŅėĺĭėŋĴŀńĨőĬĴńĨŇ   

ĶŃĭĭėĺĭėŋĴįƞŅĬŀŇĬŏĨŀĶƢŏĬĪ   

   

ĔŅĶŒľƟĮŋƜĵ   

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

ĶŃĭĭŒĽƞĮŋƜĵœĮŒĬĶŃĭĭŒľƟĬŘņ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵŒĝƟŐĶĚėĬ  

ŏėĶŊŗŀĚľĺƞŅĬĮŋƜĵĨŇħŐĪĶĔŏĨŀĶƢ   

őħĶĬŏĔļĨĶĽņľĶńĭľĺƞŅĬĮŋƜĵ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ   

ĔŅĶěńħĔŅĶĪĶĚıŋƞĴŐĸŃĔŅĶĨńħŐĨƞĚ   

ŏĸŊŗŀĵĴŊŀ ŏĸŊŗŀĵĴŊŀ ŏėĶŊŗŀĚĨńħĔŇŗĚĨŇħĶĩŐĪĶĔŏĨŀĶƢŐĭĭĴňŐĕĬ
ĵŊŗĬœħƟĵŅĺŐĸŃĽŅĴŅĶĩĮĶńĭŀĚĻŅŒĬĔŅĶ
Ĩńħ 

ŏĸŊŗŀĵĵĬĨƢ ŏĸŊŗŀĵĵĬĨƢ  

ŏėĶŊŗŀĚĨńħĔŇŗĚŒĝƟŐĶĚħńĬĸĴ ŏėĶŊŗŀĚĨńħĔŇŗĚ  

ĶĩĔĶŃŏĝƟŅ   

   

ĔŅĶĔņěńħĺńĝıŊĝ   

ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ ŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅ ĶĩĨńħľĠƟŅĕĬŅħŏĸŖĔ 

ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ ĶĩŏĕŖĬĨńħľĠƟŅȮ0ȮĸƟŀěńĔĶĵŅĬ  

ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ ĶĩŏĕŖĬĨńħľĠƟŅȮ2ȮĸƟŀ  

ŏėĶŊŗŀĚĨńħľĠƟŅȮ2ȮĸƟŀĬńŗĚĕńĭ   
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ĕĬŋĬ 
ŏėĶŊŗŀĚěńĔĶĪńŗĺœĮ ŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟ ŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶıńĥĬŅ 

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĬŀĬĨŇħ
ĪƟŅĵŐĪĶĔŏĨŀĶƢ 

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĬŀĬĨŇħ
ĪƟŅĵŐĪĶĔŏĨŀĶƢ 

 

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

ŏėĶŊŗŀĚĨńħľĠƟŅŒĭĴňħŏľĺňŗĵĚŐĬĺĨńŘĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

 

ŏėĶŊŗŀĚĨńħľĠƟŅĽœĸħƢĕƟŅĚĨŇħĪƟŅĵ
ŐĪĶĔŏĨŀĶƢ 

  

ĔŅĶĮƚŀĚĔńĬőĶėŐĸŃŐĴĸĚ   

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĴŊŀőĵĔ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭŐĭĨŏĨŀĶňŗ  

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ŏėĶŊŗŀĚıƞĬĽŅĶĽŃıŅĵľĸńĚŐĭĭĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

 

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭȮ0ȮėĬľŅĴ  

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐŀĶƢĭĸŅĽ   

ŏėĶŊŗŀĚıƞĬĽŅĶŐĭĭŐĕĬĨŇħŐĪĶĔŏĨŀĶƢ   

őħĶĬŏĔļĨĶĽņľĶńĭĜňħıƞĬ   

   

ĔŅĶľƞŀįĸ   

ĨŅĕƞŅĵľƞŀįĸ ĨŅĕƞŅĵľƞŀįĸ  

   

ĔŅĶŏĔŖĭŏĔňŗĵĺ   

ĶĩĔĶŃŏĝƟŅ  ŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞȮŀƞŀĬȮįĸĭĬĨƟĬȮ&œĴƞ
ĨƟŀĚĨńħĴŅĺńħ' 

  ŏėĶŊŗŀĚĨĶĺěĽŀĭőĶėŏĝŊŘŀĶŅĽĬŇĴ 

ĔŅĶěńħĔŅĶľĸńĚŏĔŖĭŏĔňŗĵĺ   
  ŏėĶŊŗŀĚĽœĸħƢŏĬŊŘŀĕĬŋĬȮŐĸŃŏėĶŊŗŀĚĮƤƧĬŏŀŅ

ĬŘņĴńĬŀŀĔŏıŊŗŀĪņŒľƟĕĬŋĬĴňėĺŅĴĔĶŀĭ 
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ĳŅėȮįĬĺĔȮĕ+3ȮĮĶŃĝŋĴĶŃħĴĽĴŀĚȮįŌƟŏĝňŗĵĺĝŅĠȮĬńĔĺŇĝŅĔŅĶȮŏĔļĨĶĔĶȮįŌƟĮĶŃĔŀĭĔŅĶĶńĭĞŊŘŀȮįŌƟįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸ
ĔŅĶŏĔļĨĶȮľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĵŊĬĵńĬėĺŅĴĩŌĔĨƟŀĚĕŀĚĕƟŀĴŌĸĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬ
ĮƤěěŋĭńĬȮĮƤĠľŅȮŐĸŃŀŋĮĽĶĶėŒĬĔŅĶįĸŇĨȮŐĸŃŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬĮƤěěŋĭńĬȮŐĸŃ

ėĺŅĴĨƟŀĚĔŅĶŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĕŀĚŏĔļĨĶĔĶ 

ĮĶŃĝŋĴĶŃħĴĽĴŀĚ online įƞŅĬĶŃĭĭȮzoom ŏĴŊŗŀĺńĬŀńĚėŅĶĪňŗȮ05ȮĴŇĩŋĬŅĵĬȮ0344ȮŏĺĸŅȮ7,..ȮůȮ/0,..Ȯ
Ĭ,ȮĴňįŌƟŏĕƟŅĶƞĺĴĔŅĶĮĶŃĝŋĴŒĬėĶńŘĚĬňŘěņĬĺĬȮ40 ĪƞŅĬȮŐĭƞĚŏĮƦĬįŌƟŐĪĬľĬƞĺĵĚŅĬĳŅėĶńģȮ00ȮĪƞŅĬȮįŌƟŏĝňŗĵĺĝŅĠ-ĬńĔĺŇĝŅĔŅĶȮ7Ȯ
ĪƞŅĬȮŏĔļĨĶĔĶȮ3ȮĪƞŅĬȮįŌƟĮĶŃĔŀĭĔŅĶĶńĭĞŊŘŀȮ/ȮĪƞŅĬȮŐĸŃįŌƟĮĶŃĔŀĭĔŅĶŏėĶŊŗŀĚěńĔĶĔŅĶŏĔļĨĶȮ1ȮĪƞŅĬ 

Īňŗ ĝŊŗŀ-ĽĔŋĸ ĨņŐľĬƞĚ ľĬƞĺĵĚŅĬ 
/ Ļ,ħĶ,ĽĴĝŅĨŇȮőĽĳĦĶĦķĪīŇś ŀŅěŅĶĵƢ ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 

0 ĽŋěŇĶŅȮĔŇěŏěĶŇĠ ľńĺľĬƟŅĔĸŋƞĴĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅĔŅĶįĸŇĨ ĽņĬńĔĚŅĬŏĔļĨĶěńĚľĺńħŏıĝĶĭŋĶň 

1 ĬŅĵŏĜĸŇĴĝńĵȮȮŏŀňŗĵĴĽŃŀŅħ ĬńĔĺŇĝŅĔŅĶŀŅĺŋőĽ ĽĺĪĝ, 

2 ĬŅĚĽŅĺĭŋĠĠŅıĶȮȮĪŇıĵĭĺĶĔŋĸ ĬńĔĺŇĝŅĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶĝņĬŅĠĔŅĶ
ıŇŏĻļ 

ĽņĬńĔĚŅĬŏĔļĨĶěńĚľĺńħŏıĝĶĭŌĶĦƢ 

3 ĬŅĚĮĶŅĦňȮőĔĴĸ ĬńĔĺŇĝŅĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶĝņĬŅĠĔŅĶ ĽņĬńĔĚŅĬŏĔļĨĶěńĚľĺńħĮĶŅěňĬĭŋĶň 

4 ĬŅĚĽŅĺĬŇĳŅħŅȮȮŏěĶŇĠīĬĔŇěĔŋĸ ĬńĔĺŇĝŅĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶĝņĬŅĠĔŅĶ ĽņĬńĔĚŅĬŏĔļĨĶěńĚľĺńħĜŃŏĝŇĚŏĪĶŅ 

5 ĬŅĵĔŇĨĨŇȮıĚĻƢĔŇĨĨŇĺńĥĬŅ ĬńĔĺŇŏėĶŅŃľƢ ĻŌĬĵƢŏĪėőĬőĸĵňŀŇŏĸŖĔĪĶŀĬŇĔĽƢŐĸŃ
ėŀĴıŇĺŏĨŀĶƢŐľƞĚĝŅĨŇ 

6 ĬŅĵīĚĝńĵȮĮĶŃěĚŒě ĬńĔĺŇĝŅĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶĝņĬŅĠĔŅĶ ĽņĬńĔĚŅĬŏĔļĨĶěńĚľĺńħěńĬĪĭŋĶň 

7 ĬŅĵīňĶƢĝĬńĨȮȮĳŅĽĳŇĶĴĵƢ ĬńĔĺŇĝŅĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶĮĢŇĭńĨŇĔŅĶ ĽņĬńĔĚŅĬŏĔļĨĶŀņŏĳŀħņŏĬŇĬĽŃħĺĔ 

/. ĬŅĵĽŋŏĝŅĺƢȮȮŏĔŇħĝƞĺĚ ĬńĔĺŇĝŅĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶĮĢŇĭńĨŇĔŅĶ ĽņĬńĔĚŅĬŏĔļĨĶěńĚľĺńħĶŅĝĭŋĶň 

// ĬŅĚĽŅĺĶńĨĨŇĠŅȮĚŅĴĶŃĭņ ľńĺľĬƟŅĔĸŋƞĴĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅĔŅĶįĸŇĨ ĽņĬńĔĚŅĬŏĔļĨĶěńĚľĺńħĶŅĝĭŋĶň 

/0 ĔķļħŅȮ ŏĔĶňĵĚĻńĔħŇśıĚĻƢ K_l_ecpȮD_armpwȮ?srmk_rgmlȮ$Ȯ
Pm`mrgaȮRcaflmjmewȮBgtgqgml 

Rf_g+Ecpk_lȮGlqrgrsrc 

/1 įĻ,ħĶ,ĶńĨĬŅȮĔŅĶŋĠĭŋĠĠŅĬńĬĪƢ ŀŅěŅĶĵƢ ĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶ 

/2 ĬŅĚĽŅĺŏıŖĠĶŃıňȮĪŀĚŀŇĬĪĶƢȮ įŌƟŀņĬĺĵĔŅĶĔĸŋƞĴĽƞĚŏĽĶŇĴœĴƟįĸ ĔĶĴĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶ 

/3 ĬŅĵĺŋĥŇıĸȮěńĬĪĶƢĽĶŃėŌ įŌƟŀņĬĺĵĔŅĶĻŌĬĵƢĺŇěńĵŏĔļĨĶĺŇĻĺĔĶĶĴĽŋ
ĶŅļġĶƢīŅĬň 

ĻŌĬĵƢĺŇěńĵŏĔļĨĶĺŇĻĺĔĶĶĴĽŋĶŅļġĶƢīŅĬň 

/4 ħĶ,ȮĔŇĨĨŇėŋĦȮĮĶŃŏĽĶŇģĔŅĠěĬƢ ĬńĔĺŇěńĵ ĔĸŋƞĴĺŇěńĵĔĶŃĭĺĬĔŅĶĪŅĚĺńĽħŋŐĸŃĔŅĶįĸŇĨ
ŀńĨőĬĴńĨŇȮȮĻŌĬĵƢŏĪėőĬőĸĵňőĸľŃŐĸŃĺńĽħŋ
ŐľƞĚĝŅĨŇ 

/5 ĬŅĵĺŇĻŇļġƢȮœľĴŏıŖĝĶ ľńĺľĬƟŅĔĸŋƞĴĚŅĬĽƞĚŏĽĶŇĴŏĻĶļģĔŇěħŇěŇĪńĸ ĽņĬńĔĚŅĬĽƞĚŏĽĶŇĴŏĻĶļģĔŇěħŇěŇĪńĸ 

/6 ħĶ,ĮŅĶŇĝŅĨŇȮıěĬĻŇĸĮƝ ĬńĔĺŇĝŅĔŅĶŏĔļĨĶĝņĬŅĠĔŅĶ ĽĩŅĭńĬĺŇěńĵıŊĝĽĺĬ 

/7 ĬŅĵĳŅĦŋȮĽƟĴŏĔĸňŘĵĚ ĬńĔĺŇŏėĶŅŃľƢŀŅĺŋőĽȮ0 ĽņĬńĔĚŅĬıńĥĬŅĔŅĶĺŇěńĵĔŅĶŏĔļĨĶ 

0. ĬŅĚĽŋĺŇĽŅĽƢȮĔńĬĨŀĬńĬĨıĶ ľńĺľĬƟŅĔĸŋƞĴĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅĔŅĶįĸŇĨ ĽņĬńĔĚŅĬŏĔļĨĶěńĚľĺńħĝĸĭŋĶň 
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Īňŗ ĝŊŗŀ-ĽĔŋĸ ĨņŐľĬƞĚ ľĬƞĺĵĚŅĬ 
0/ ĬŅĚĽŅĺĜńĨĶŅĳĶĦƢȮĔŋĦŅĺĚėƢ ĬńĔĺŇĝŅĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶĮĢŇĭńĨŇĔŅĶ ĽņĬńĔĚŅĬŏĔļĨĶěńĚľĺńħŏĝňĵĚĶŅĵ 

00 ĬŅĚĽŅĺıńĔĨĶƢĺŇĳŅȮĽŋĪīŇĺŅĶň ĺŇĻĺĔĶĔŅĶŏĔļĨĶĝņĬŅĠĔŅĶıŇŏĻļ ĻŌĬĵƢĺŇěńĵŏĔļĨĶĺŇĻĺĔĶĶĴěńĬĪĭŋĶň 

01 ĬŅĵīĚĝńĵȮȮœĪĶĬƟŀĵ ĬńĔĺŇĝŅĔŅĶŏĔļĨĶĮĢŇĭńĨŇĔŅĶ ĽĩŅĭńĬĺŇěńĵıŊĝĽĺĬ 

02 ĬŅĵĻŇĶŇĝńĵȮĽŅīŋĺŇěŅĶĦƢ ĬńĔĺŇĝŅĔŅĶŏĔļĨĶĝņĬŅĠĔŅĶ ĔĶĴĺŇĝŅĔŅĶŏĔļĨĶ 

03 ĬŅĚĽŅĺĪńĻĬŅȮėŇħĽĶƟŅĚ ĬńĔĺŇĝŅĔŅĶŏĔļĨĶĝņĬŅĠĔŅĶıŇŏĻļ ĔĶĴĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶ 

04 ĬŅĚĽŅĺĻĶŇĠĠŅȮįƞŀĚĔŅĶȮ ĬńĔĺŇĝŅĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶĝņĬŅĠ
ĔŅĶ,Ȯ 

ĽņĬńĔĚŅĬŏĔļĨĶěńĚľĺńħěńĬĪĭŋĶň 

05 ĬŅĵĽĴĻńĔħŇśȮĜŗņĝŊŗĬŒěȮ ŏĔļĨĶŀņŏĳŀŐĮĸĚĵŅĺȮ ĽņĬńĔĚŅĬŏĔļĨĶŀņŏĳŀŐĮĸĚĵŅĺȮěńĚľĺńħ
ĜŃŏĝŇĚŏĪĶŅ 

06 ĬŅĚĽŅĺěŇĶŅĺħňȮĽŋŐħĚĬƟŀĵȮ ĬńĔĺŇĝŅĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶĝņĬŅĠĔŅĶ
ıŇŏĻļȮ 

ĽņĬńĔĚŅĬŏĔļĨĶŀņŏĳŀŐĮĸĚĵŅĺȮěńĚľĺńħ
ĜŃŏĝŇĚŏĪĶŅ 

07 ĬŅĚĽŅĺŀńĠĝĬŅȮėĚĵŃķĪīŇśȮ ĬńĔĺŇĝŅĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶĮĢŇĭńĨŇĔŅĶ ĽņĬńĔĚŅĬŏĔļĨĶŀņŏĳŀŐĮĸĚĵŅĺȮěńĚľĺńħ
ĜŃŏĝŇĚŏĪĶŅ 

1. ĬŅĵĝĬĺńĝĶƢȮŀŋħĴıńĬīƢȮ ĬńĔĺŇĝŅĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶĮĢŇĭńĨŇĔŅĶ ĽņĬńĔĚŅĬŏĔļĨĶŀņŏĳŀŐĮĸĚĵŅĺȮěńĚľĺńħ
ĜŃŏĝŇĚŏĪĶŅ 

1/ ĬŅĵıŇĽŋĪīŇśȮěŇĶŃĔŅĠěĬĔŇěȮ ĬńĔĺŇĝŅĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĔļĨĶ ĽņĬńĔĚŅĬŏĔļĨĶŀņŏĳŀĕĸŋĚ 

10 ĻŇĶŇĝńĵȮěńĬĪĶƢĬŅė įŌƟěńħĔŅĶĽľĔĶĦƢ ĽľĔĶĦƢĔŅĶŏĔļĨĶĭƟŅĬĸŅħěņĔńħ 

11 ĬŅĵĽŋĺŇĪĵƢȮėŋĦŅĺŋĥŇ ŏĔļĨĶĔĶįŌƟŏĝňŗĵĺĝŅĠĔŅĶĮĸŌĔĴŃĴƞĺĚ ĜŃŏĝŇĚŏĪĶŅ 

12 ĬŅĚĽŅĺĦŇĔŋĸĳĶĦƢȮőĽĳŅĭŋĠ įŌƟěńħĔŅĶŐĮĸĚŒľĠƞĴŃĕŅĴ ŏĔļĨĶĔĶ 

13 ĬŅĵĔŇěěŅȮœıŏĶŅŃ ŏĔļĨĶĔĶįŌƟĮĸŌĔĽƟĴőŀ ĮĶŅěňĬĭŋĶň 

14 ĬŅĵĽĴěŇĨĶȮıĶľĴŃŏĽĬ ĮĶŃīŅĬĔĸŋƞĴĺŇĽŅľĔŇěĝŋĴĝĬ ĺŇĽŅľĔŇěĝŋĴĝĬŐĮĸĚŒľĠƞĕĬŋĬĨņĭĸľĬŀĚ
ŏľňĵĚ 

15 ĬŅĵĮĶŃĵŌĶȮĺŇĽŋĪīŇœıĻŅĸ ĮĶŃīŅĬĔĸŋƞĴ ĺŇĽŅľĔŇěĝŋĴĝĬįŌƟįĸŇĨįńĔŐĸŃįĸœĴƟĮĸŀħĳńĵ
ĽŅĶıŇļŏıŊŗŀĔŅĶĽƞĚŀŀĔ 

16 ĬŅĚĽŅĺĺŋĥŇĸńĔļĦƢȮŀŅĝŅĬŅĬŋĳŅı įŌƟěńħĔŅĶİƙŅĵĕŅĵ ĭĶŇļńĪőĮĶŏĔĶĽȮŀňŏĸŖėőĪĶĬŇėȮěņĔńħ 

17 ĬŅĵĠŅĦıĸȮĸŇĴĮĬŃőĝėĝńĵ ĮĶŃīŅĬĔĸŋƞĴėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ ĽĳŅŀŋĨĽŅľĔĶĶĴŐľƞĚĮĶŃŏĪĻœĪĵ 

2. ĬŅĵŏĸŇĻ ŏĸŇĻĻŇĶŇőĽĳĦ ĔĸŋƞĴėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ ĽĳŅŀŋĨĽŅľĔĶĶĴŐľƞĚĮĶŃŏĪĻœĪĵ 
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ĳŅıĔŅĶĮĶŃĝŋĴĶŃħĴĽĴŀĚŀŀĬœĸĬƢȮŏĴŊŗŀȮ05ȮĴŇĩŋĬŅĵĬȮ0344 
 

ĳŅėȮįĬĺĔȮĕȮ4ȮĽĶŋĮĮĶŃŏħŖĬĽĩŅĬĳŅıĔŅĶįĸŇĨȮĮƤĠľŅȮŀŋĮĽĶĶėȮĕƟŀėŇħŏľŖĬȮŐĸŃĕƟŀŏĽĬŀŐĬŃȮěŅĔĔŅĶĮĶŃĝŋĴĶŃħĴ
ĽĴŀĚȮįŌƟŏĝňŗĵĺĝŅĠȮĬńĔĺŇĝŅĔŅĶȮŏĔļĨĶĔĶȮįŌƟĮĶŃĔŀĭĔŅĶĶńĭĞŊŘŀȮįŌƟįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃ

ĳŅėŏŀĔĝĬĪňŗŏĔňŗĵĺĕƟŀĚȮ 

ěŅĔĔŅĶĮĶŃĝŋĴĶŃħĴĽĴŀĚȮįŌƟŏĝňŗĵĺĝŅĠȮĬńĔĺŇĝŅĔŅĶȮŏĔļĨĶĔĶȮįŌƟĮĶŃĔŀĭĔŅĶĶńĭĞŊŘŀȮįŌƟįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸ
ĔŅĶŏĔļĨĶȮľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬĪňŗŏĔňŗĵĺĕƟŀĚȮĽŅĴŅĶĩĽĶŋĮĽĩŅĬĳŅıĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬĮƤěěŋĭńĬȮ
ĮƤĠľŅȮŐĸŃŀŋĮĽĶĶėŒĬĔŅĶįĸŇĨȮŐĸŃŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŒĬĮƤěěŋĭńĬȮŐĸŃėĺŅĴ
ĨƟŀĚĔŅĶŒľƟĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮĕƟŀėŇħŏľŖĬȮŐĸŃĕƟŀŏĽĬŀŐĬŃȮŏĔňŗĵĺĔńĭĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸ
ĔŅĶŏĔļĨĶĽņľĶńĭĔŅĶŏıŅŃĮĸŌĔŐĸŃŏĔŖĭĶńĔļŅįĸœĴƟĻńĔĵĳŅıĪńŘĚȮ/.ȮĝĬŇħȮœħƟħńĚĬňŘ 
 1,ĪŋŏĶňĵĬ 
 ŏėĶŊŗŀĚěńĔĶŒĬĔŅĶŏıŅŃĮĸŌĔĪŋŏĶňĵĬĽƞĺĬŒľĠƞĴňĪńŘĚĪňŗŏĮƦĬŏėĶŊŗŀĚěńĔĶĕĬŅħŒľĠƞŐĸŃĕĬŅħŏĸŖĔěņĬĺĬĴŅĔȮŐĨƞĪňŗŒĕƟ
ěĶŇĚĴňœĴƞĔňŗĮĶŃŏĳĪȮŀŅĪŇ 

 - ĶĩĔĶŃŏĝƟŅĪňŗŒĝƟŒĬĔŅĶőĵĚĔŇŗĚȮĨńħŐĨƞĚĔŇŗĚȮŏĔŖĭįĸ ŐĨƞĮƤĠľŅĕŀĚĔŅĶŒĝƟĶĩĔĶŃŏĝƟŅėŊŀĴňĶŅėŅĽŌĚȮĶĩĴňĬŘņľĬńĔĴŅĔ
œĴƞĽŅĴŅĶĩŏĕƟŅŒĨƟĨƟĬœħƟŏĬŊŗŀĚěŅĔěŃĪńĭĶŅĔŐĸŃĪņŒľƟħŇĬŀńħŐĬƞĬěĬŏĔŇĬœĮȮŐĸŃœĴƞĽŅĴŅĶĩŒĝƟŒĬıŊŘĬĪňŗĸŅħĝńĬœħƟ 
 +ȮĶĩĨńħľĠƟŅĪňŗŒĝƟœħƟŏĜıŅŃıŊŘĬĪňŗĶŅĭŐĸŃĴňĶŃĵŃľƞŅĚĕŀĚĨƟĬŏĵŀŃŐĨƞŒĬĽƞĺĬĕŀĚĔŅĶĨńħľĠƟŅŒĨƟıŋƞĴĪňŗĨƟŀĚĶŃĺńĚ
ŏĶŊŗŀĚŒĭĨńħěŃőħĬĶŅĔĵńĚėĚŒĝƟŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅȮĞŉŗĚĽņľĶńĭĽĺĬĕĬŅħŏĸŖĔŀŅěœĴƞœħƟĶńĭįĸĔĶŃĪĭŐĨƞĽĺĬĕĬŅħ
ŒľĠƞěņŏĮƦĬĨƟŀĚĴňŐĶĚĚŅĬěņĬĺĬľĬŉŗĚŏıŊŗŀĪņľĠƟŅĪňŗĨńħľĠƟŅȮ 
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 ŒĬĔŅĶĻŉĔļŅĺŇěńĵĕŀĚĳŅėĶńģĬńŘĬȮœħƟĴňėĺŅĴıĵŅĵŅĴŒĬĔŅĶıńĥĬŅŏėĶŊŗŀĚĨńħľĠƟŅŀńĨőĬĴńĨŇőħĵŒĝƟĕƟŀĴŌĸŐįĬĪňŗȮ
ĪńŘĚĬňŘŀĵŌƞĶŃľĺƞŅĚĔŅĶıńĥĬŅŏĬŊŗŀĚěŅĔĕƟŀĴŌĸĵńĚœĴƞŏĽĩňĵĶȮľĶŊŀŒĝƟĶňőĴĨėĺĭėŋĴȮŐĸŃĵńĚĴňĔŅĶıńĥĬŅŏĶŊŗŀĚĶŃĭĭĸƟŀĪňŗœĴƞĨŃĔŋĵ
ľĬƟŅħŇĬŐĸŃĔĶŃĪĭĩŉĚĶŅĔĪŋŏĶňĵĬ 
 - ŐŀĶƢĭĸŅĽȮ(Air blast) ĽņľĶńĭıƞĬĵŅȮŏĮƦĬŏėĶŊŗŀĚěńĔĶĪňŗĴňėĺŅĴĽņėńĠŏĬŊŗŀĚěŅĔĪŋŏĶňĵĬĴňĸņĨƟĬĽŌĚȮĔŅĶěŃıƞĬĵŅ
ĨŅĴŒĭœħƟěŃĨƟŀĚŒĝƟŏėĶŊŗŀĚıƞĬĪňŗĴňŐĶĚħńĬĽŌĚȮŐĨƞŐŀĶƢĭĸŅĽĵńĚĨƟŀĚĴňĔŅĶĬņŏĕƟŅȮŐĴƟěŃŏĮƦĬŏėĶŊŗŀĚĴŊŀĽŀĚŐĨƞĔŖĵńĚĴňĶŅėŅŐıĚ 
ŏĬŊŗŀĚěŅĔŏĮƦĬĔŅĶĬņŏĕƟŅŏėĶŊŗŀĚŐŀĶƢĭĸŅĽěŉĚĵńĚĴňėĺŅĴœĴƞŏľĴŅŃĽĴĔńĭĪŋŏĶňĵĬȮŏĝƞĬȮėĺŅĴŐĴƞĬĵņŒĬĔŅĶĜňħıƞĬ 
 ĮƤěěŋĭńĬŏĔļĨĶĔĶĴňŐĬĺėŇħĪňŗěŃŒĝƟĪƞŀĬŘņĨŇħĔńĭĸņĨƟĬŏıŊŗŀıƞĬĵŅȮĪńŘĚĬňŘȮŀĵŌƞĶŃľĺƞŅĚĔŅĶĻŉĔļŅĺŇěńĵ 

 - ĶĩŐĪĶĔŏĨŀĶƢěŃŒĝƟĴŅĔŒĬĝƞĺĚŏĶŇŗĴŐĶĔĕŀĚĔŅĶŏıŅŃĮĸŌĔĪńŘĚŒĬĽƞĺĬĕŀĚĔŅĶěńħŏĨĶňĵĴıŊŘĬĪňŗȮĕŋħľĸŋĴȮŐĨƞĽņľĶńĭ
ıŊŘĬĪňŗĪňŗĴňĨƟĬĪŋŏĶňĵĬŐĸƟĺȮěŃĨƟŀĚĶŃĺńĚĴŇŒľƟĶĩŐĪĶĔŏĨŀĶƢĪńĭőėĬĨƟĬĴŇŏĝƞĬĬńŘĬěŃĪņŒľƟħŇĬŀńħŐĬƞĬŐĸŃĪņŒľƟĶŅĔŏĔŇħŐįĸœħƟ 

 -ȮĔŅĶŒĝƟőħĶĬŏĔļĨĶȮŏıŊŗŀŒĝƟŒĬĔŅĶĩƞŅĵĳŅıĨƟĬĪŋŏĶňĵĬŏıŊŗŀĨĶĺěľŅőĶėľĶŊŀŒĝƟŒĬĔŅĶıƞĬĵŅľĶŊŀŁŀĶƢőĴĬȮĪńŘĚĬňŘȮ
őħĶĬĵńĚĴňĶŅėŅĽŌĚȮĴňėƞŅĭņĶŋĚĶńĔļŅĽŌĚȮĪņŒľƟŏĔļĨĶĔĶĶŅĵĵƞŀĵœĴƞĽŅĴŅĶĩŏĕƟŅĩŉĚœħƟȮĬŀĔěŅĔĬňŘȮŏĴŊŗŀĪŋŏĶňĵĬĨŇħįĸŐĸƟĺœĴƞ
ĽŅĴŅĶĩŒĝƟőħĶĬœħƟŏĬŊŗŀĚěŅĔĴňĸĴŐĶĚŀŅěĪņŒľƟĔŇŗĚľńĔľĶŊŀĕńŘĺįĸľĸŋħ 
 ľŅĔĴňĬĺńĨĔĶĶĴĪňŗĪņŒľƟőħĶĬĽŅĴŅĶĩĭŇĬĨŗņŐĸŃĜňħıƞĬĕŉŘĬœħƟĬƞŅěŃŏĮƦĬĮĶŃőĵĝĬƢĔńĭŏĔļĨĶĔĶ 

 - ĶĩőĲĸƢėĸŇĲĨƢĽņľĶńĭĕĬĩƞŅĵĪŋŏĶňĵĬ 

 +ȮŏėĶŊŗŀĚėńħŐĵĔĕĬŅħĴňŒĝƟŒĬĔŅĶėńħŐĵĔĽņľĶńĭĽƞĚŀŀĔœĮĵńĚĨƞŅĚĮĶŃŏĪĻ 

 ĬŀĔěŅĔĬňŘĵńĚĴňŏėĶŊŗŀĚĴŊŀĪňŗŀĵŌƞĶŃľĺƞŅĚĔŅĶĺŇěńĵȮŏĝƞĬȮŏėĶŊŗŀĚŒĽƞĮŋƜĵȮŐĨƞŏėĶŊŗŀĚěńĔĶĔĸŏľĸƞŅĬňŘĵńĚœĴƞĴňĔŅĶįĸŇĨŏĮƦĬ
ĔŅĶėƟŅȮĴňŏıňĵĚĨńĺĨƟĬŐĭĭĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅĪħĸŀĚŏĪƞŅĬńŘĬȮĽƞĺĬĔŅĶĮĸŌĔĬńŘĬȮĮƤěěŋĭńĬĴňĪńŘĚĪňŗĮĸŌĔŐĭĭĵĔĶƞŀĚŐĸŃŐĭĭ
ĞŅĸŅŏĮŅȮŐĸŃĭŅĚĽĺĬĪňŗĴňĔŅĶĕŋħĶƞŀĚĬŘņĔŖěŃŏĮƦĬŀŋĮĽĶĶėŒĬĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶĕĬŅħŒľĠƞȮĔŅĶěŃĬņŏĪėőĬőĸĵňŏĕƟŅĴŅ
ŒĝƟœħƟěŉĚĨƟŀĚĴňĔŅĶĮĶńĭĔŅĶěńħĔŅĶĽĺĬŐĸŃĔŅĶěńħĪĶĚıŋƞĴŏıŊŗŀĶŀĚĶńĭĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀȮŐĸŃĔŅĶįĽĴŏĔĽĶœħƟĴňĔŅĶĻŉĔļŅ
ĔŅĶŒĝƟıńħĸĴŏıŊŗŀŒĝƟŒĬĔŅĶįĽĴŏĔĽĶ 

 ĬŀĔŏľĬŊŀěŅĔŏėĶŊŗŀĚěńĔĶĔĸŐĸƟĺȮŏĔļĨĶĔĶĵńĚĨƟŀĚĔŅĶŏėĶŊŗŀĚĨĶĺěĺńħėĺŅĴŀƞŀĬŐĔƞĕŀĚĪŋŏĶňĵĬĪňŗĽŅĴŅĶĩ
ĨĶĺěĺńħĕĦŃĪňŗįĸĵńĚŀĵŌƞĭĬĨƟĬœħƟȮĞŉŗĚĽŅĴŅĶĩĺńħěŅĔĕńŘĺįĸœħƟ 

 ĽŇŗĚĪňŗĽņėńĠĪňŗĽŋħėŊŀŏĶŊŗŀĚĶŅėŅĕŀĚŏėĶŊŗŀĚěńĔĶȮŏĬŊŗŀĚěŅĔĮƤěěŋĭńĬĴňĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶœĮœĔĸŐĸƟĺȮŐĨƞĴňĶŅėŅĽŌĚ
ěŉĚœĴƞŏĮƦĬĪňŗĨƟŀĚĔŅĶĕŀĚŏĔļĨĶĔĶ  

 

 2,ĸņœĵ 

- ŒĬĽƞĺĬĕŀĚĔŅĶŏıŅŃĮĸŌĔĬńŘĬȮĮĶŃĽĭĮƤĠľŅŏĶŊŗŀĚĔŅĶŏĔŖĭŏĔňŗĵĺĪňŗĨƟŀĚĮƖĬĮƙŅĵŐĨƞĮƤěěŋĭńĬœħƟĴňĔŅĶĪņŒľƟĨƟĬŏĨňŘĵ
ĸĚŐĨƞĵńĚŏěŀŏĶŊŗŀĚĨƟĬĸƟĴĪņŒľƟĨƟŀĚŒĝƟœĴƟėŘņĞŉŗĚĪňŗįƞŅĬĴŅŒĝƟœĴƟœįƞŐĨƞĮƤěěŋĭńĬľŅĵŅĔȮĭŅĚĶŅĵŒĝƟĪƞŀĬŘņľĶŊŀĪƞŀŏľŖĬŒĽƞĮŌĬ
ĳŅĵŒĬŐĨƞĔŖĵńĚĴňĨƟĬĪŋĬĽŌĚŐĸŃĵńĚœĴƞĴňĬĺńĨĔĶĶĴĶŀĚĶńĭ 

- ŏĔļĨĶĔĶįŌƟĮĸŌĔĸņœĵĵńĚĨƟŀĚĔŅĶŏėĶŊŗŀĚĨńħľĠƟŅĪňŗĴňĶŃĭĭŏĞŖĬŏĞŀĶƢĪňŗěŃœĴƞĨńħőħĬĪƞŀĬŘņľĶŊŀĽĮĶŇĚŏĔŀĶƢ 

- ĬŀĔŏľĬŊŀěŅĔŏėĶŊŗŀĚěńĔĶŒĬĔŅĶŏıŅŃĮĸŌĔŐĸƟĺȮĽņľĶńĭĸņœĵĵńĚĴňĮƤĠľŅŏĶŊŗŀĚĔŅĶŐĮĶĶŌĮĪňŗĵńĚĨƟŀĚŒĝƟŐĶĚĚŅĬėĬ
ĞŉŗĚĮƤěěŋĭńĬĴňĮƤĠľŅŏĶŊŗŀĚŐĶĚĚŅĬȮőħĵŏėĶŊŗŀĚěńĔĶĪňŗĨƟŀĚĔŅĶėŊŀȮŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔĪňŗœĴƞĪņŒľƟŏĬŊŘŀĝŘņȮŏėĶŊŗŀĚėĺƟŅĬŏĴĸŖħȮ 
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 3,ĴńĚėŋħ 

-ȮĶĩĔĶŃŏĝƟŅŒĝƟŒĬĔŅĶĨńħŐĨƞĚĪĶĚıŋƞĴŐĸŃŏĔŖĭŏĔňŗĵĺįĸȮĪńŘĚĬňŘȮŐĴƟĺƞŅěŃĴňĔŅĶŒĝƟĶĩĔĶŃŏĝƟŅŐĨƞĔŖĵńĚĨƟŀĚŒĝƟŐĶĚĚŅĬėĬ
ŒĬĔŅĶŏĔŖĭĪňŗĸŃĸŌĔĪņŒľƟĨƟŀĚĔŅĶŐĶĚĚŅĬěņĬĺĬĴŅĔȮŀňĔĪńŘĚĴńĚėŋħĵńĚŏĔŖĭŏĔňŗĵĺıĶƟŀĴĪŋŏĶňĵĬĪņŒľƟœĴƞĴňŐĶĚĚŅĬŒĬĔŅĶŏĔŖĭ
ŏĔňŗĵĺĴńĚėŋħ 

-ȮŏėĶŊŗŀĚĨńħľĠƟŅĪńŘĚŐĭĭĶĩŐĸŃŐĭĭĽŃıŅĵĭƞŅ 

+ ŐŀĶƢĭĸŅĽĽņľĶńĭıƞĬĵŅ 

- ŏėĶŊŗŀĚėńħŏĔĶħľĶŊŀėńħĕĬŅħȮĞŉŗĚĮƤěěŋĭńĬĵńĚĴňĶŅėŅĽŌĚȮŏĔļĨĶĔĶŀĵŅĔŒľƟĴňĔŅĶıńĥĬŅŏıŊŗŀŒľƟĽŅĴŅĶĩĞŊŘŀľŅľĶŊŀ
įĸŇĨœħƟŏŀĚŒĬĪƟŀĚĩŇŗĬ 

-ȮĽŅĵıŅĬĸņŏĸňĵĚĽņľĶńĭĕĬĽƞĚŐĸŃĭĶĶěŋĴńĚėŋħĸĚĔĸƞŀĚ 

-ȮŏėĶŊŗŀĚıƞĬĸĴœĸƞŐĴĸĚȮěŃŒĝƟŒĬőĶĚėńħĭĶĶěŋŏıŊŗŀœĸƞŐĴĸĚȮőħĵŏĜıŅŃŏıĸňŘĵŐĮƚĚĪňŗŏĮƦĬĻńĨĶŌľĸńĔĪňŗȮĭŅĚőĶĚĚŅĬĴň
ŐĮĶĚĽņľĶńĭĮƤħŐĴĸĚŐĨƞŏĬŊŗŀĚěŅĔŐĴĸĚŒĬĴńĚėŋħěŃĞƞŀĬĨńĺŀĵŌƞŒĨƟĕńŘĺĪņŒľƟĵńĚœĴƞĴňŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĔņěńħĪňŗœħƟįĸŀĵƞŅĚ
ěĶŇĚěńĚ 

 4,ĴŃıĶƟŅĺ 

- ŏĮƦĬįĸœĴƟĪňŗŒĝƟŏėĶŊŗŀĚěńĔĶœĴƞĴŅĔȮĽƞĺĬŒľĠƞěŃŒĝƟĶĩŐĪĶĔŏĨŀĶƢŒĬĝƞĺĚĕŀĚĔŅĶŏĨĶňĵĴŐĮĸĚĮĸŌĔȮľĸńĚěŅĔĬńŘĬěŃ
ĴňĔŅĶŒĝƟŏėĶŊŗŀĚıƞĬĵŅŐĸŃŏėĶŊŗŀĚŀńħħŇĬőėĸĬĪňŗĪņľĬƟŅĪňŗĽŌĭħŇĬěŅĔėĸŀĚĴŅıƞĬőėĸĬĨƟĬȮĴňĔŅĶŒĝƟŏėĶŊŗŀĚĨńħľĠƟŅĭƟŅĚŐĨƞœĴƞ
ĴŅĔŐĸŃŏĮƦĬıŊĝĪňŗœĴƞĨƟŀĚŐĨƞĚĪĶĚĨƟĬŐĨƞŀĵƞŅĚŒħȮĽƞĺĬĔŅĶŏĔŖĭŏĔňŗĵĺĵńĚŒĝƟŐĶĚĚŅĬėĬĞŉŗĚĸƟĚĪňŗĶńĭĞŊŘŀěŃŏĮƦĬįŌƟĪņľĬƟŅĪňŗŏĔŖĭ
ŏĔňŗĵĺěŉĚœĴƞĴňįĸĔĶŃĪĭĨƞŀŏĔļĨĶĔĶȮŀňĔĪńŘĚĮƤěěŋĭńĬĴňĔŅĶıńĥĬŅŒľƟŏĮƦĬĴŃıĶƟŅĺĨƟĬŏĨňŘĵěŉĚœĴƞĨƟŀĚŒĝƟŏĪėőĬőĸĵňȮŐĸŃĔŅĶ
ŏĔŖĭŏĔňŗĵĺěŃĴňŐĶĚĚŅĬĨńħľĬŉŗĚėĬŐĸŃŐĶĚĚŅĬĪňŗĶńĭĸŌĔĴŃıĶƟŅĺĔƞŀĬĽƞĚĸĚėĸŀĚȮŐĸŃĔŅĶŏĔŖĭŏĔňŗĵĺĵńĚĴňĭŅĚıŊŘĬĪňŗĪňŗĵńĚŏĮƦĬ
ĴŃıĶƟŅĺĨƟĬĽŌĚĪňŗœĴƞĴňĶŃĭĭŏĞĲĨňŘĽņľĶńĭįŌƟĮĢŇĭńĨŇĚŅĬȮėĺĶĴňĔŅĶıńĥĬŅľŋƞĬĵĬĨƢŏĔŖĭĴŃıĶƟŅĺĨƟĬĽŌĚ 

- ĮƤĠľŅĪňŗıĭěŃŏěŀĮƤĠľŅŏĶŊŗŀĚĔŅĶėĺńŗĬȮŏěňĵȮĨńħȮĴŃıĶƟŅĺŏıŊŗŀŒľƟœħƟĪĶĚıĶƟŀĴĕŅĵȮŏĬŊŗŀĚěŅĔĮƤěěŋĭńĬŏėĶŊŗŀĚěńĔĶ
ĵńĚĴňĮĶŃĽŇĪīŇĳŅıœĴƞħňŏĪƞŅĪňŗėĺĶŐĸŃĵńĚĨƟŀĚŒĝƟŐĶĚĚŅĬėĬŒĬĔŅĶŏĔŖĭĚŅĬ 

- ĪńŘĚĬňŘĴňĮĶŃŏħŖĬĪňŗĨƟŀĚĶŃĺńĚėŊŀȮŏĶŊŗŀĚĕŀĚĔŅĶĬņĴŃıĶƟŅĺĪňŗĨńħŐĝƞĬŘņŏıŊŗŀĸƞŀĚŀŀĔĴŅĵńĚľĬƟŅĽĺĬȮĞŉŗĚĭŅĚĮĶŃŏĪĻ
ŀŅěĨńŘĚŏĚŊŗŀĬœĕŒĬŏĶŊŗŀĚĕŀĚėĺŅĴĽŃŀŅħȮ 

 5,ĴŃĴƞĺĚ 

- ŏĔļĨĶĔĶĨƟŀĚĔŅĶŏėĶŊŗŀĚĨńħŐĨƞĚĪĶĚıŋƞĴŐĸŃĨńħŐĨƞĚĔŇŗĚĪňŗŏľĴŅŃĽĴĔńĭĨƟĬĴŃĴƞĺĚȮĽƞĺĬŏėĶŊŗŀĚěńĔĶŀŊŗĬȮŕȮĬńŘĬȮ
ŏĔļĨĶĔĶĴňėĺŅĴıŉĚıŀŒěĔńĭŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŀĵŌƞȮŀĵƞŅĚœĶĔŖħňȮĮƤĠľŅĕŀĚĴŃĴƞĺĚŀĵŌƞĪňŗŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟŒĬĕńŘĬĨŀĬľĸńĚĔŅĶŏĔŖĭ
ŏĔňŗĵĺȮŏĝƞĬȮŏėĶŊŗŀĚŀĭœŀĬŘņȮŏėĶŊŗŀĚĜŅĵĶńĚĽňȮŏėĶŊŗŀĚŐĝƞĬŘņĶƟŀĬȮĞŉŗĚŐĨƞĸŃĶŃĭĭĴňĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶĪňŗĨƟĬĪŋĬĽŌĚŐĸŃŏĮƦĬ
ŏĪėőĬőĸĵňŏĜıŅŃĕŀĚĮĶŃŏĪĻėŌƞėƟŅĪňŗŀĬŋĠŅĨŒľƟĬņŏĕƟŅĴŃĴƞĺĚȮĞŉŗĚĮĶŃŏħŖĬŏľĸƞŅĬňŘĳŅėĶńģėĺĶĴňĔŅĶŏěĶěŅŏıŊŗŀĸħŏĚŊŗŀĬœĕ
ľĶŊŀĽƞĚŏĽĶŇĴŒľƟįŌƟĮĶŃĔŀĭĔŅĶĽŅĴŅĶĩħņŏĬŇĬĔŅĶĨŅĴŏĚŊŗŀĬœĕœħƟȮŏĝƞĬȮĔŅĶŏıŇŗĴőĶĚŀĭœŀĬŘņľĶŊŀőĶĚĜŅĵĶńĚĽňȮőħĵĔŅĶŏıŇŗĴ
őĶĚĚŅĬĬńŘĬȮœĴƞŒĝƞŏıňĵĚŐĨƞŏıŇŗĴĮĶŇĴŅĦŐĨƞĨƟŀĚĴňĔŅĶĔĶŃěŅĵœĮŒĬŐĨƞĸŃıŊŘĬĪňŗȮĵŇŗĚœĮĔĺƞŅĬńŘĬĳŅėĶńģěŃĨƟŀĚĴňĔŅĶĽƞĚŏĽĶŇĴ
ŏĪėőĬőĸĵňĪňŗœĴƞĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĞŉŗĚŏĮƦĬĮĶŃŏħŖĬŀƞŀĬœľĺŒĬĨƞŅĚĮĶŃŏĪĻ 

- ĽņľĶńĭĔĸŋƞĴŏĔļĨĶĔĶľĶŊŀĽľĔĶĦƢĮĶŃĽĚėƢŒľƟĴňĔŅĶıńĥĬŅŏėĶŊŗŀĚėńħŐĵĔĕĬŅħŏıŊŗŀŒľƟĽŃħĺĔĨƞŀĔŅĶėńħŐĵĔ
ŐĸŃĭĶĶěŋ  
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 6,ĽƟĴőŀ 

- ŏĔļĨĶĔĶĴňėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚĨńħľĠƟŅĪňŗĪńĬĽĴńĵŐĸŃĶŅėŅœĴƞŐıĚŏĬŊŗŀĚěŅĔĔŅĶĕŅħŐėĸĬŐĶĚĚŅĬȮĶĺĴĩŉĚ
ŏĪėőĬőĸĵňŒĬĔŅĶŏĔŖĭŏĔňŗĵĺĪňŗœĴƞĨƟŀĚĮƖĬĕŉŘĬĨƟĬȮŐĸŃŒľƟĴňŏėĶŊŗŀĚĺńħėĺŅĴŐĔƞŀƞŀĬįĸĽƟĴőŀĪňŗŀĵŌƞĭĬĨƟĬőħĵĪňŗœĴƞĨƟŀĚįƞŅįĸĽƟĴ
őŀȮĬŀĔěŅĔĬňŘĵńĚĴňėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚėńħĕĬŅħĽņľĶńĭŏĔļĨĶĔĶŒĝƟŏıŊŗŀėńħĕĬŅħĔƞŀĬĽƞĚĕŅĵœĮĵńĚĸƟĚ 

 7,ľĴŅĔ 

- ĵńĚĕŅħŏėĶŊŗŀĚĴŊŀĽņľĶńĭĔŅĶŐĮĶĶŌĮȮŐĨƞĽņľĶńĭĔŅĶŏıŅŃĮĸŌĔĬńŘĬĵńĚœĴƞĴňŏėĶŊŗŀĚěńĔĶŏĜıŅŃȮŏĬŊŗŀĚěŅĔĽƞĺĬŒľĠƞ
ŏĮƦĬĔŅĶĮĸŌĔŐĞĴıŊĝĝĬŇħŀŊŗĬŐĸŃĔŅĶŏĔŖĭŏĔňŗĵĺŏĮƦĬĔŅĶŏĔŖĭŏĔňŗĵĺľĴŅĔĶƞĺĚěŉĚœĴƞĨƟŀĚŒĝƟŏėĶŊŗŀĚěńĔĶŒĬĔŅĶŏĔŖĭŏĔňŗĵĺ 

 8,ĕĬŋĬ 

- ŏĮƦĬıŊĝĪňŗĨƟŀĚĔŅĶĬŘņĬƟŀĵŐĨƞĕŅħĬŘņœĴƞœħƟȮĪņŒľƟĨƟŀĚěńħŏĨĶňĵĴŐĮĸĚŏĮƦĬıŊŘĬĪňŗĸŅħŏŀňĵĚěŉĚĨƟŀĚŒĝƟĶĩŐĪĶĔŏĨŀĶƢ
ĽņľĶńĭĔŅĶŏĨĶňĵĴıŊŘĬĪňŗŐĸŃĕŋħľĸŋĴĮĸŌĔ 

- ĔŅĶĨńħľĠƟŅĵńĚŒĝƟŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅŏĬŊŗŀĚěŅĔĮĸŌĔĝŇħĔńĬŐĸŃĴňĶŃĭĭĪƞŀĽĮĶŇĚŏĔŀĶƢŒľƟĬŘņȮĶĩŒľĠƞěŉĚŏĕƟŅ
ŐĮĸĚœĴƞœħƟȮěŉĚŀĵŅĔŒľƟĴňĔŅĶıńĥĬŅĶĩĨńħľĠƟŅĕĬŅħŏĸŖĔ 

- ĔŅĶŏĔŖĭŏĔňŗĵĺœĴƞĴňĮƤĠľŅŏĬŊŗŀĚěŅĔĨƟĬœĴƞĽŌĚȮĽŅĴŅĶĩŒĝƟĔĶĶœĔĶĨƞŀħƟŅĴ ŐĨƞěŃıĭĮƤĠľŅŒĬĔŅĶŐĔŃĕĬŋĬĪňŗĵńĚ
ĨƟŀĚŒĝƟŐĶĚĚŅĬėĬ 

- ĕĬŋĬŏĮƦĬıŊĝĪňŗĴňĔŅĶĨńħŐĨƞĚĔŇŗĚŀĵŌƞĨĸŀħěŉĚĨƟŀĚĔŅĶŏėĶŊŗŀĚĭħĵƞŀĵĔŇŗĚœĴƟ  
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 9,ĴŃĕŅĴ 

- ĮƤĠľŅľĸńĔėŊŀĔŅĶĕŅħŐėĸĬŐĶĚĚŅĬŒĬĔŅĶĨńħŐĨƞĚĔŇŗĚŐĸŃŏĔŖĭŏĔňŗĵĺȮěŉĚĨƟŀĚĔŅĶŏėĶŊŗŀĚĨńħŐĨƞĚĔŇŗĚŐĸŃŏėĶŊŗŀĚ
ŏĔŖĭĴŃĕŅĴȮĞŉŗĚıŊŘĬĪňŗĽƞĺĬŒľĠƞŏĮƦĬıŊŘĬĪňŗŏĬŇĬŏĕŅĸŅħĝńĬȮĪņŒľƟŏėĶŊŗŀĚěńĔĶĕĬŅħŒľĠƞœĴƞĽŅĴŅĶĩŏĕƟŅıŊŘĬĪňŗœħƟȮŏĴŊŗŀŏĔŖĭŏĔňŗĵĺ
ŐĸƟĺěŃĨƟŀĚĬņŏĕƟŅŏėĶŊŗŀĚĔŃŏĪŅŃŏĮĸŊŀĔŐĸŃŏėĶŊŗŀĚĔĶňħĴŃĕŅĴĪňŗȮĞŉŗĚĪňŗįƞŅĬĴŅœħƟĴňĔŅĶıńĥĬŅŏėĶŊŗŀĚĴŊŀħńĚĔĸƞŅĺŐĨƞĵńĚ
ĮĶŃĽĭĮƤĠľŅŏĶŊŗŀĚŏĻļİŋƙĬěŅĔŏĮĸŊŀĔĨĔĸĚœĮĵńĚŏĬŊŘŀȮŏĴŊŗŀœħƟŏĬŊŘŀĴŃĕŅĴŐĸƟĺĶĺĴĩŉĚŏėĶŊŗŀĚėńħŐĵĔĴŃĕŅĴĪňŗŐĵĔőħĵ
ĶĽĝŅĨŇľĺŅĬĴŅĔ+ĬƟŀĵ 

 10,ĽńĭĮŃĶħ 

- ĮƤěěŋĭńĬĴňĔŅĶıńĥĬŅŏėĶŊŗŀĚĮĸŌĔŐĨƞĵńĚœĴƞĽŅĴŅĶĩŒĝƟĚŅĬœħƟěĶŇĚŏĬŊŗŀĚěŅĔŏėĶŊŗŀĚĴňĕĬŅħŒľĠƞŐĸŃŐĨƞĸŃıŊŘĬĪňŗĴň
ĸńĔļĦŃħŇĬĪňŗŐĨĔĨƞŅĚĔńĬěŉĚĨƟŀĚĴňĔŅĶıńĥĬŅŏėĶŊŗŀĚŒľƟŏľĴŅŃĽĴĔńĭŏĬŊŘŀħŇĬȮŐĸŃŏĴŊŗŀŏıŅŃĮĸŌĔŐĸƟĺŏĬŊŗŀĚěŅĔĽńĭĮŃĶħŏĮƦĬ
ıŊĝĪňŗĮĸŌĔĝŇħĔńĬĴŅĔěŉĚĴňĮƤĠľŅŏĶŊŗŀĚĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶŒĬŐĮĸĚĮĸŌĔȮŏĝƞĬȮĔŅĶĨńħľĠƟŅĪňŗĵńĚĨƟŀĚŒĝƟŏėĶŊŗŀĚĨńħľĠƟŅĽŃıŅĵĭƞŅȮ
ľĶŊŀĔŅĶıƞĬĵŅĪňŗĨƟŀĚĸŅĔĽŅĵěŉĚŀĵŅĔŒľƟĴňĔŅĶĬņőħĶĬŏĕƟŅĴŅŒĝƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬħńĚĔĸƞŅĺ 

- ĽņľĶńĭĔŅĶĽƞĚŀŀĔœĮĨƞŅĚĮĶŃŏĪĻĬńŘĬȮĔĶĦňĪňŗĽƞĚŏĮƦĬįĸĽħĴňĪńŘĚĪňŗĽƞĚőħĵĪňŗœĴƞĮŀĔŏĮĸŊŀĔŐĸŃĪňŗĨƟŀĚĮŀĔŏĮĸŊŀĔȮ
ŏĝƞĬȮĽƞĚœĮĕŅĵĵńĚĮĶŃŏĪĻěňĬĞŉŗĚĪŋĔĺńĬĬňŘĵńĚŒĝƟŐĶĚĚŅĬėĬŒĬĔŅĶĮŀĔŏıĶŅŃĽńĭĮŃĶħĪňŗĽƞĚŀŀĔœĮěňĬĬńŘĬŏĮƦĬĽńĭĮŃĶħĳŌŐĸ
ĞŉŗĚĴňįĸĕĬŅħŏĸŖĔœĴƞĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚěńĔĶŒĬĔŅĶĮŀĔŏĮĸŊŀĔœħƟȮěŉĚĴňėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚĮŀĔĽńĭĮŃĶħȮĶĺĴĩŉĚŏėĶŊŗŀĚěńĔĶ
ŒĬĔŅĶĭĶĶěŋĸĚĭĶĶěŋĳńĦĤƢĪňŗĮƤěěŋĭńĬįŌƟĽƞĚŀŀĔĽƞĺĬŒľĠƞĵńĚėĚŒĝƟŐĶĚĚŅĬėĬŐĸŃĭĶĶěŋŒĬĩŋĚıĸŅĽĨŇĔĪňŗĴńħħƟĺĵľĬńĚĵŅĚȮĴň
ŏıňĵĚĭŅĚĶŅĵŏĪƞŅĬńŘĬĪňŗĴňĔŅĶĭĶĶěŋŒĬĩŋĚĞŇĮĸŖŀėŐĨƞĔŖĵńĚĨƟŀĚŒĝƟŐĶĚĚŅĬėĬ 
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ĳŅėȮįĬĺĔȮė, 

ėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶŏıŊŗŀĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŏıŊŗŀĔŅĶĽƞĚŀŀĔ 

 
ĳŅėȮįĬĺĔȮėȮ1ȮĚŅĬĺŇěńĵŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻĪňŗŏĔňŗĵĺĕƟŀĚĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬĔŅĶįĸŇĨ
įĸœĴƟŏĮƚŅľĴŅĵ ĴňėĺŅĴŏĮƦĬœĮœħƟŒĬĔŅĶĬņĴŅĮĶŃĵŋĔĨƢŐĸŃĨƞŀĵŀħŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŒĝƟŒĬ

ĔŅĶįĸŇĨįĸœĴƟŏĮƚŅľĴŅĵŐĨƞĸŃĝĬŇħ 

 
ĝŊŗŀĚŅĬĺŇěńĵ ĝŊŗŀĬńĔĺŇěńĵ ĮƖ Link 

ĔŅĶŏĨĶňĵĴıŊŘĬĪňŗŐĸŃŏĨĶňĵĴħŇĬ (4 ŏĶŊŗŀĚ'    

Comparison of machine learning algorithms for mapping 
mango plantations based on Gaofen-1 imagery 

Hong-xia LUO and 
et ai 

2020 
 

China's Most Advanced Banana Plantations Techniques 
Shocks Everyone 

Farm Futurism 2022 https://www.youtube.c
om/watch?v=PuMhVXE
hXJI 

Willemen, L. Mapping and Modelling Multifunctional 
Landscapes; Thesis, Wageningen University, Wageningen, 
Netherland ; 2010. 

Willemen, L 2010 
 

ĳıĻńĔħŇśȮĮŅĬĽňĪŀĚȮ23/09/2021 ĮĸŌĔĪŋŏĶňĵĬĶŃĵŃľƞŅĚĔňŗŏĴĨĶȮ8 
ĪŋŏĶňĵĬŒĨƟȮvs. ĪŋŏĶňĵĬĨŃĺńĬŀŀĔȮĮĸŌĔĪŋŏĶňĵĬľƞŅĚĔňŗŏĴĨĶœħƟįĸħňĽŋħ  
https://www.ifarm.co.th/durian/durian-garden/ 

ĳıĻńĔħŇśȮĮŅĬĽňĪŀĚ 2021 https://www.ifarm.co.th
/durian/durian-garden/ 

ŏėĶŊŗŀĚěńĔĶĽŜŅľĶńĭĔŅĶĮĸŌĔ (1 ŏĶŊŗŀĚ'  
  

Capabilities Machine for Pineapple 
Kulin Technology 
Co., Ltd 

2023 
https://www.kulin.com.t
w/en/product_1126942.
html 

ĔŅĶĮƚŀĚĔńĬőĶėŐĸŃŐĴĸĚȮ&15 ŏĶŊŗŀĚ'  
  

How to Use Paper Bags to Protect Organic Peaches from 
Insects and Diseases in the Southeastern United StatesȮ
&ľƞŀįĸ' 

David Campbell, et 
al. 

2018 
https://eorganic.org/no
de/25727 

The development of hand carried bagging machine for 
mango on the treeȮ&ľƞŀįĸ' 

Shu-Wen Chen & 
Chun-Wen Chen 

Unkown https://www.kdais.gov.t
w/upload/kdais/files/we
b_structure/469/13-2-
3e.pdf 
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ĝŊŗŀĚŅĬĺŇěńĵ ĝŊŗŀĬńĔĺŇěńĵ ĮƖ Link 

Pre-harvest fruit bagging: a useful approach for plant 
protection and improved post-harvest fruit quality ů a 
reviewȮ&ľƞŀįĸ' 

R. R. Sharma, et al. 2014  
https://krishi.icar.gov.in/j
spui/bitstream/1234567
89/2139/1/Review-
Bagging%20%28JHSB%2
9.pdf           

On-Tree Fruit Bagging and Cold Storage Maintain the 
Postharvest Quality of Mango FruitȮ&ľƞŀįĸ' 

Atif Nadeem et al. 2022  
https://www.mdpi.com/
2311-7524/8/9/814    

Better Bananas, Different Origins: XAG Drones Taking off 
Worldwide to Build Crop DiversityȮ&ĮƚŀĚĔńĬőĶėŐĸŃŐĴĸĚȮőħ
ĶĬ' 

Xag Australia 2020 https://www.xagaustrali
a.com.au/post/better-
bananas-different-
origins-xag-drones-
taking-off-worldwide-to-
build-crop-diversity 

Saving oranges and lemons in Europe from devastating 
pests, Horizon: The EU Research and Innovation 
Magazine, 12 Apr 2023  

Pieter Devuyst 2023 https://projects.researc
h-and-
innovation.ec.europa.eu
/en/horizon-
magazine/saving-
oranges-and-lemons-
europe-devastating-
pests 

Innovations for the Prevention and Management of the 
Banana Fungal Disease Foc TR4 (ALER4TA) 

German 
Cooperation 

2022 https://www.giz.de/en/
downloads/giz2023-en-
i4Ag-ALER4TA.pdf  

Fusarium Wilt of Banana: Current Knowledge on 
Epidemiology and Research Needs Toward Sustainable 
Disease Management 

Miguel Dita, Marcia 
Barquero et al. 

2018 https://www.ncbi.nlm.ni
h.gov/pmc/articles/PMC
6202804/  

Soni, A.; Choi, J.; Brightwell, G. Plasma-Activated Water 
(PAW) as a Disinfection Technology for Bacterial 
Inactivation with a Focus on Fruit and Vegetables. Foods 
2021, 10, 166. [CrossRef] [PubMed] 

Soni, A.; Choi, J.; 
Brightwell, G. 

2021 
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ĝŊŗŀĚŅĬĺŇěńĵ ĝŊŗŀĬńĔĺŇěńĵ ĮƖ Link 

ĔŅĶŒĝƟœŀĶŃŏľĵŏŀĪŅĬŀĸŒĬĔŅĶėĺĭėŋĴőĶėĕńŘĺįĸŏĬƞŅȮŐĸŃőĶė ŐŀĬ
ŐĪĶĔőĬĽŒĬĴŃĴƞĺĚĬŜŘŅħŀĔœĴƟŏĭŀĶƢĽňŗŒĬĶŃĵŃįĸĽŋĔ,ȮĺŅĶĽŅĶ
ĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ49(4) (ıŇŏĻļ'8Ȯ11-14. 

ŏěĬěŇĶŅȮıĔŅĺńĸĵƢ, ĮģĴ
ıĚĻƢȮŏıŖĠœĝĵŅ, ıĬŇħŅȮ
ĭŋĠķĪīŇśīĚœĝĵ, ĺňĶ
ŏĺĪĵƢȮŀŋĪőī, ĽĴőĳĝĬƢȮ
ĬƟŀĵěŇĬħŅ, ŐĸŃŏĜĸŇĴ
ĝńĵȮĺĚļƢŀŅĶň 

2561 

  
įĸĕŀĚĔŅĶŒĝƟėĸŊŗĬėĺŅĴĩňŗĺŇĪĵŋŒĬĔŅĶėĺĭėŋĴőĶėŐŀĬŐĪĶĔőĬĽŒĬįĸ 
ĴŃĴƞĺĚıńĬīŋƢĬŜŘŅħŀĔœĴƟĽňĪŀĚ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ46(3/1)(
ıŇŏĻļ'8Ȯ388-391. 

ĦńĢģĺńĥĦƢȮľĴŊŗĬĴĦň 2558 

  
įĸĕŀĚĽŅĶ ĽĔńħľĵŅĭŏĴĪŅĬŀĸěŅĔĨŃœėĶƟŐĸŃĴŃĕŅĴĨƞŀĔŅĶĵńĭĵńŘĚ
ĔŅĶŏěĶŇĠĕŀĚŏĝŊŘŀĶŅȮLasiodiplodia theobromae ŐĸŃȮ
Colletotrichum gloeosporioides ěŅĔĴŃĴƞĺĚĬŜŘŅħŀĔœĴƟĽňĪŀĚ,Ȯ
ĺŅĶĽŅĶ ĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ45(3/1)(ıŇŏĻļ'8Ȯ73-76. 

ŏĬĨĶĬĳŇĽȮŏĕňĵĺĕŜŅ, 
ŏĬĨĶĦıŇĻȮĬŅėŀƞĺĴėƟŅ
, ĭĚĔĝȮĬŇĸĔŅĠěĬƢȮ
ŐĸŃĽĴĻŇĶŇ ŐĽĚőĝĨŇ 

2557 

  

őĶėŐĸŃŐĴĸĚĕŀĚıŊĝŏĻĶļģĔŇěĪňŗĽŜŅėńĠ,ȮıŇĴıƢėĶńĚĪňŗȮ2. ĭĶŇļńĪ 
ŀĴĶŇĬĪĶƢȮıĶŇȮƓƟĬȮĨŇŘĚŐŀĬħƢıńĭĸŇĝĝŇŗĚȮěŜŅĔńħȮ&ĴľŅĝĬ', ĔĶŋĚŏĪıł,Ȯ
379 ľĬƟŅ, 

ıŇĽŋĪīŇśȮŏŀĔŀŜŅĬĺĵ 2551 

  
ĔŅĶěŜŅŐĬĔĝĬŇħŒĬĶŃħńĭőĴŏĸĔŋĸĕŀĚŏĝŊŘŀĽŅŏľĨŋőĶė ŐŀĬŐĪĶĔőĬĽ
ěŅĔĨńĺŀĵƞŅĚȮŒĬĽĺĬĴŃĴƞĺĚĬŜŘŅħŀĔœĴƟĽňĪŀĚȮŀŜŅŏĳŀıĶƟŅĺȮěńĚľĺńħ
ŏĝňĵĚŒľĴƞ, ĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ42(ıŇŏĻļ'8Ȯ31-34. 

ıĚĻīĶȮīĶĶĴĩĬŀĴȮ
ŐĸŃĮĶŇĠĠŅȮěńĬĪĶĻĶň 

2554 

  
ĔŅĶıńĥĬŅıŊŘĬģŅĬ ĔĶŃĭĺĬĔŅĶŐĸŃŏĪėĬŇėĺŇīňĔŅĶŒĝƟėĺŅĴĶƟŀĬěŅĔ
ėĸŊŗĬėĺŅĴĩňŗĺŇĪĵŋŏıŊŗŀėĺĭėŋĴőĶėŐŀĬŐĪĶĔőĬĽ (Colletotrichum 
gloeosporioides) ŐĸŃŐĴĸĚĺńĬįĸœĴƟȮ&Bactrocera dorsalis) ĕŀĚ
ĴŃĴƞĺĚľĸńĚĔŅĶȮŏĔŖĭŏĔňŗĵĺ,ȮĶŅĵĚŅĬįĸĔŅĶĺŇěńĵĜĭńĭĽĴĭŌĶĦ, ĻŌĬĵƢ
ĬĺńĨĔĶĶĴŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ,ȮĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶ
ŀŋħĴĻŉĔļŅ, ĔĶŋĚŏĪıł,Ȯ149 ľĬƟŅ, 

ĽŋĝŅħŅȮŏĺňĵĶĻŇĸĮƝ, 
ĽĚĺĬĻńĔħŇśȮīĬŅıĶıŌĬ
ıĚļƢ, ĦńģĻńĔħƢȮĔķĨŇĔŅ
ŏĴļ, ŐĽĚĪŇĺŅȮĽŋĶŇĵĚėƢ, 
ĺŇĭŌĸĵƢȮĝƞŅĚŏĶŊŀ, ŏĔĺĸŇĬȮ
ėŋĦŅĻńĔħŅĔŋĸ, őĮĶħ
ĮĶŅĬȮĪŅŏĕňĵĺ ŐĸŃ
ıŇŏĝļģƢȮĬƟŀĵĴĦň 

2554 
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 ĝŊŗŀĚŅĬĺŇěńĵ ĝŊŗŀĬńĔĺŇěńĵ ĮƖ  Link 

 ŏėĶŊŗŀĚěńĔĶĽŜŅľĶńĭĔŅĶŏĔŖĭŏĔňŗĵĺ (16 ŏĶŊŗŀĚ'    
ŏėĶŊŗŀĚěńĔĶ
ĽŜŅľĶńĭĔŅĶŏĔŖĭ
ŏĔňŗĵĺȮŏėĶŊŗŀĚĺńħ
ėĺŅĴĽŋĔĭĬĨƟĬ
őħĵŒĝƟőħĶĬ 

Visual detection of green mangoes by an 
unmanned aerial vehicle in orchards based on a 
deep learning method 

Juntao Xiong, et 
al. 

2020 https://www.scienc
edirect.com/scienc
e/article/abs/pii/S1
537511020300970 

ŏėĶŊŗŀĚěńĔĶ
ĽŜŅľĶńĭĔŅĶŏĔŖĭ
ŏĔňŗĵĺȮőħĵŒĝƟȮ
Imaging 
Machine 

On-Tree Mango Fruit Size Estimation Using RGB-D 
Images 

Zhenglin Wang 
,Kerry B. 
Walsh,Brijesh 
Verma 

2017 https://www.mdpi.c
om/1424-
8220/17/12/2738 

ŏėĶŊŗŀĚěńĔĶ
ĽŜŅľĶńĭĔŅĶŏĔŖĭ
ŏĔňŗĵĺ 

An Innovative System for Picking Mango Fruit, 
J.Soil Sci. and Agric. Eng., Mansoura Univ. 

Tarekqq Hussain 
Mohamed 

2017 https://www.resear
chgate.net/publicat
ion/330324509_An_
Innovative_System
_for_Picking_Mango
_Fruit 

ŏėĶŊŗŀĚěńĔĶ
ĽŜŅľĶńĭĔŅĶŏĔŖĭ
ŏĔňŗĵĺ 

Multi-armed mango auto-harvester set to speed 
up picking by 90% 

Beverley Hadgraft 2021 

 
ŏėĶŊŗŀĚěńĔĶ
ĽŜŅľĶńĭĔŅĶŏĔŖĭ
ŏĔňŗĵĺ 

Mango overhead fruit picking device CN107439147A 2017 

 
ŏėĶŊŗŀĚěńĔĶ
ĽŜŅľĶńĭĔŅĶŏĔŖĭ
ŏĔňŗĵĺ 

An automated fruit harvesting robot by using 
deep learning 

Yuki Onishi, et al. 2019 

 
ŏėĶŊŗŀĚěńĔĶ
ĽŜŅľĶńĭĔŅĶŏĔŖĭ
ŏĔňŗĵĺȮőħĵŒĝƟȮ
Imaging 
Machine 

Research On Recognition Methods of Pomelo 
Fruit Hanging On Trees Base On Machine Vision 

Hang Xie, Ning 
Dai, Xiaoju Yang, 
Kun Zhan, Jie Liu 

2019 

 
ŏėĶŊŗŀĚěńĔĶ
ĽŜŅľĶńĭĔŅĶŏĔŖĭ
ŏĔňŗĵĺ 

Identification of fruit and branch in natural 
scenes for citrus harvesting robot using machine 
vision and support vector machine 

Lü Qiang, et al. 2014 

 

https://www.researchgate.net/profile/Tarekqq-Mohamed?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Tarekqq-Mohamed?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
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 ĝŊŗŀĚŅĬĺŇěńĵ ĝŊŗŀĬńĔĺŇěńĵ ĮƖ  Link 

ŏėĶŊŗŀĚěńĔĶ
ĽŜŅľĶńĭĔŅĶŏĔŖĭ
ŏĔňŗĵĺ 

Experimental Research on Decorticating and 
Pitting Machine of Fresh Longan 

Li Ming, Deng 
Ganran, Lian 
Wenwei, Lian 
Shihua. 

1999 
 

ŏėĶŊŗŀĚěńĔĶ
ĽŜŅľĶńĭĔŅĶŏĔŖĭ
ŏĔňŗĵĺȮőħĵŒĝƟȮ
Imaging 
Machine 

A longan yield estimation approach based on 
UAV images and deep learning 

Denghui Li, et al. 2023 
 

ŏėĶŊŗŀĚěńĔĶ
ĽŜŅľĶńĭĔŅĶŏĔŖĭ
ŏĔňŗĵĺȮőħĵŒĝƟȮ
Imaging 
Machine 

Fast detection and location of longan fruits using 
UAV images 

Denghui Li, et al. 2021 
 

ŏėĶŊŗŀĚěńĔĶ
ĽŜŅľĶńĭĔŅĶŏĔŖĭ
ŏĔňŗĵĺȮőħĵŒĝƟȮ
Imaging 
Machine 

Developing non-invasive 3D quantificational 
imaging for intelligent coconut analysis system 
with X-ray 

Yu Zhang, et al. 2023 
 

ŏėĶŊŗŀĚěńĔĶ
ĽŜŅľĶńĭĔŅĶŏĔŖĭ
ŏĔňŗĵĺ 

Structural design and analysis of an automatic 
pineapple picking and collecting straddle 
machine 

A F Guo, J Li, L Q 
Guo, T Jiang, Y P 
Zhao 

2021 
 

ŏėĶŊŗŀĚěńĔĶ
ĽŜŅľĶńĭĔŅĶŏĔŖĭ
ŏĔňŗĵĺ 

A Multi-Flexible-Fingered Roller Pineapple 
Harvesting Mechanism 

Tianhu Liu, et al. 2022 
 

ŏėĶŊŗŀĚěńĔĶ
ĽŜŅľĶńĭĔŅĶŏĔŖĭ
ŏĔňŗĵĺ 

Orange farming,Planting, Growing,Care , and 
Harvesting 

AgriFarming India 2022 
 

ŏėĶŊŗŀĚěńĔĶ
ĽŜŅľĶńĭĔŅĶŏĔŖĭ
ŏĔňŗĵĺ 

Kumar, R. et al. (2023).  Design and development 
of a battery operated portable mango harvester. 
The Pharma Innovation Journal 2023; 12(2): 
2547-2556. 

Kumar, R. et al 2023 https://www.resear
chgate.net/publicat
ion/369235499_Des
ign_and_developm
ent_of_a_battery_o
perated_portable_
mango_harvester 
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ĝŊŗŀĚŅĬĺŇěńĵ ĝŊŗŀĬńĔĺŇěńĵ ĮƖ Link 

 ĔŅĶěńħĔŅĶľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ (83 ŏĶŊŗŀĚ'    
ŏėĶŊŗŀĚėńħ
ėŋĦĳŅı 

F-751 Mango Quality Meter Felix instrument 
Co., 

unknow
n 

https://www.iot.gov
.tw/cp-144-70835-
c9cb8-2.html 

ŏėĶŊŗŀĚėńħ
ėŋĦĳŅı 

Deep Learning for Automatic Quality Grading of 
Mangoes: Methods and Insights 

Shih-Lun Wu, 
Hsiao-Yen Tung, 
and Yu-Lun Hsu 

2020 https://arxiv.org/pd
f/2011.11378.pdf 

ŏėĶŊŗŀĚėńħ
ėŋĦĳŅı 

Mango Grading System Based on Optimized 
Convolutional Neural Network 

Bin Zheng and Tao 
Huang 

2021 
 

ŏėĶŊŗŀĚėńħ
ėŋĦĳŅı 

Detection and Grading Method of Pomelo 
Shape Based on ... 

LI Yan 2021 
 

ŏėĶŊŗŀĚĮŀĔ-
Ĩńħ-ėĺƟŅĬ 

MACHINERY FOR RAW MANGO PROCESSING,  
Acta Hortic. 509, 523-530 

Mandhar, S.C. and 
Senthil Kumaran, G. 

2000 DOI: 
10.17660/ActaHorti
c.2000.509.60, 
https://doi.org/10.1
7660/ActaHortic.20
00.509.60 

ŏėĶŊŗŀĚĮŀĔ-
Ĩńħ-ėĺƟŅĬ 

A Novel Semiautomatic Flesh Peeling and 
Seed Removing Mechanism for Dried Longan 

Cheng-Han Li, Yu-
Ting Hsu, Chun-
Hung Hsieh, Ching-
Wei Cheng 

2021 
 

ŏėĶŊŗŀĚĮŀĔ-
Ĩńħ-ėĺƟŅĬ 

Optimize Productivity for Semi-automatic 
Peeling Machine for Dried-longan 

Kai-Yi, Li 2020 
 

ŏėĶŊŗŀĚĮŀĔ-
Ĩńħ-ėĺƟŅĬ 

    

ŏėĶŊŗŀĚĮŀĔ-
Ĩńħ-ėĺƟŅĬ 

Automatic Peeling Machine Solves The 
Problem Of Peeling Jackfruit 

ZIBO TAIBO 
INDUSTRIAL 
CO.,LTD. 

2023 
 

ŏėĶŊŗŀĚĮŀĔ-
Ĩńħ-ėĺƟŅĬ 

Full-automatic betel nut seed sorting and 
cutting integrated machine 

CN105750209A 2015 
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ĝŊŗŀĚŅĬĺŇěńĵ ĝŊŗŀĬńĔĺŇěńĵ ĮƖ Link 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮ
ŏėĶŊŗŀĚĜŅĵĶńĚĽň 

Study of banana preservation extension by 
UVC radiation in precise monitoring LED 
irradiation cavity 

Thi-Thu-Ngoc Le 2022 https://www.nature
.com/articles/s4159
8-022-25716-y 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮ
ŏėĶŊŗŀĚĺńħėĺŅĴ
ĽŋĔ 

Identifying immature and mature pomelo fruits 
in trees by elliptical model fitting in the CrůCb 
color space 

Tian-Hu Liu, Hong-
Jun WangHong-Jun 
Wang 

2018 https://link.springer.
com/article/10.100
7/s11119-018-9586-
1 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮ
ŏėĶŊŗŀĚĺńħėĺŅĴ
ĽŋĔ 

Non-destructive acoustic screening of 
pineapple ripeness by unsupervised machine 
learning and Wavelet Kernel methods 

Yenming 
J. Chen, Yeong-
Cheng Liou, Yź[*Ȯ
and Kao-
Shing Hwang 

2022 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮ
ŏėĶŊŗŀĚĺńħėĺŅĴ
ĽŋĔ 

Using deep learning to identify maturity and 3D 
distance in pineapple fields 

Chia-Ying 
Chang, Ching-Shan 
Kuan, Hsin-Yi 
Tseng,Pei-Hsuan 
Lee, Shang-Han 
Tsai &Shean-Jen 
Chen 

2022 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮ
ŏėĶŊŗŀĚĺńħėĺŅĴ
ĽŋĔ 

ĻńĔĵĳŅıĕŀĚŏėĶŊŗŀĚȮNIR ŐĭĭıĔıŅĽŜŅľĶńĭĨĶĺěĽŀĭ
ėŋĦĳŅıĕŀĚįĸĴŃĴĺĚŏĮĶňĵĭŏĪňĵĭȮĔńĭŏėĶŊŗŀĚȮNIR 
ĶŃħńĭĔŅĶėŅ, ĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ50(3)(ıŇŏĻļ'8Ȯ
344-347. 

ĮŅĶŇĝŅĨŇȮŏĪňĵĬěŋĴıĸ, 
ĻŋĳĸńĔļĦȮĝŇĨĺĶĔŋĸ, 
ĦńĢģĺńĥĦȮľĴŊŗĬĴĦňȮ
ŐĸŃħĬńĵ ĭŋĦĵŏĔňĵĶĨŇ 

2562 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮ
ŏėĶŊŗŀĚĺńħėĺŅĴ
ĽŋĔ 

ĔŅĶıńĥĬŅĭĶĶěŋĳńĦĤƢĜĸŅħĝĬŇħĭƞĚĝňŘėĺŅĴĽħ ŏıŊŗŀĺńħ
ėĺŅĴĽŋĔĕŀĚĴŃĴƞĺĚŏıŊŗŀĔŅĶĽƞĚŀŀĔ,ȮĶŅĵĚŅĬĔŅĶĺŇěńĵ, 
ĻŌĬĵƢĬĺńĨĔĶĶĴŏĪėőĬőĸĵňľĸńĚȮĔŅĶŏĔŖĭŏĔňŗĵĺ,ȮĽŜŅĬńĔĚŅĬ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅ, ĔĶŋĚŏĪıł,Ȯ55 ľĬƟŅ, 

ıĶĝńĵȮĶŅĝĨĬŃıńĬīŋƢȮ
ŐĸŃĳŅĦŋĺŋĥĬƢȮĽĶĶı
Ĕŋĸ 

2555 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮ
ŏėĶŊŗŀĚĺńħėĺŅĴ
ĽŋĔ 

Tangerine and Mango Fruits Quality Detection 
by Near Infrared Spectroscopy. Chiang Mai 
University Journal. 11(1): 231-236. 

Theanjumpol, P., P. 
Noimanee, S. 
Pattana, J. 
Natwichai, V. 
Changrue and D. 
Boonyakiat 

2012 
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ĝŊŗŀĚŅĬĺŇěńĵ ĝŊŗŀĬńĔĺŇěńĵ ĮƖ Link 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮ
ŏėĶŊŗŀĚĺńħėĺŅĴ
ľĺŅĬ 

Nondestructive Detection of Internal Flavor in 
űQf_rg_lŲȮNmkcjmȮDpsgrȮ@_qcbȮmlȮTgqg`jc-Lc_pȮ
Infrared Spectroscopy 

Sai Xu, Huazhong 
Lu, Xu Wang, 
Christopher M. 
Ference, Xin Liang, 
Guangjun Qiu 

2021 https://journals.ash
s.org/hortsci/view/j
ournals/hortsci/56/
11/article-
p1325.xml 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮĭĶĶěŋ
ĳńĦĤƢ 

Durian packaging machine overview Zhucheng Yide 
Machinery Co., Ltd. 

2023 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮĭĶĶěŋ
ĳńĦĤƢ 

A review of the postharvest characteristics and 
pre-packaging treatments of citrus fruit 

Alaika 
Kassim1,Tilahun S. 
Workneh and Mark 
D. Laing 

2020 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮĭĶĶěŋ
ĳńĦĤƢ 

Hi Tech Packaging for Keeping Lychee Fruit 
Fresh and Red 

Israel Agri 2023 https://israelagri.co
m/hi-tech-
packaging-for-
keeping-lychee-
fruit-fresh-and-red/ 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮĭĶĶěŋ
ĳńĦĤƢ 

Active packaging for table grapes: Evaluation of 
antimicrobial performances of packaging for 
shelf life of the grapes under thermal stress. 
Food Packag. Shelf Life 2020, 25, 100545. 
[CrossRef] 

Gorrasi, G.; Bugatti, 
V.; Vertuccio, L.; 
Vittoria, V.; Pace, B.; 
Cefola, M.; 
Quintieri, L.; 
Bernardo, P.; 
Clarizia, G 

2020 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮĭĶĶěŋ
ĳńĦĤƢ 

Combined Effect of Active Packaging of 
Polyethylene Filled with a Nano-Carrier of 
Salicylate and Modified Atmosphere to 
Improve the Shelf Life of Fresh Blueberries. 
Nanomaterials 2020, 10, 2513. [CrossRef] 
[PubMed] 

Bugatti, V.; Cefola, 
M.; Montemurro, 
N.; Palumbo, M.; 
Quintieri, L.; Pace, 
B.; Gorrasi, G 

2020 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮĭĶĶěŋ
ĳńĦĤƢ 

Effect of modified atmosphere packaging (MAP) 
and gaseous ozone pre-packaging treatment 
on the physico-chemical, microbiological, and 
sensory quality of small fruit. Food Packag. 
Shelf Life 2020, 26, 100573. [CrossRef] 

Pinto, L.; Palma, A.; 
Cefola, M.; Pace, B.; 
BŲ?osglm*ȮQ,9Ȯ
Carboni, C.; Baruzzi, 
F 

2020 
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ĝŊŗŀĚŅĬĺŇěńĵ ĝŊŗŀĬńĔĺŇěńĵ ĮƖ Link 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮĭĶĶěŋ
ĳńĦĤƢ 

Active Cardboard Box with Smart Internal 
Lining Based on Encapsulated Essential Oils for 
Enhancing the Shelf Life of Fresh Mandarins. 
Foods 2020, 9, 590. [CrossRef] [PubMed] 

López-Gómez, A.; 
Ros-Chumillas, M.; 
Buendía-Moreno, 
L.; Navarro-Segura, 
L.; Martínez-
Hernández, G.B 

2020 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮĭĶĶěŋ
ĳńĦĤƢ 

ĔŅĶıńĥĬŅĮĶńĭĮĶŋĚĶŌĮŐĭĭĭĶĶěŋĳńĦĤƢĴŃĴƞĺĚ 
ĬŜŘŅħŀĔœĴƟŏıŊŗŀŒľƟŏľĴŅŃĽĴĨƞŀĔŅĶĽƞĚŀŀĔĪŅĚŏĶŊŀ,Ȯ
ĶŅĵĚŅĬĔŅĶĺŇěńĵĜĭńĭĽĴĭŌĶĦƢ,ȮĻŌĬĵƢ ĬĺńĨĔĶĶĴ
ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺ,ȮĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶ
ĔŅĶŀŋħĴĻŉĔļŅ, ĔĶŋĚŏĪıł, 58 ľĬƟŅ, 

ĬĳŅĺĶĶĦȮőęļŇĨŏĶŊŀĚ
ĝńĵȮŐĸŃĺŇĝĝŅȮĽŃŀŅħ
Ľŋħ 

2553 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮĭĶĶěŋ
ĳńĦĤƢ 

įĸĕŀĚĭĶĶěŋ ĳńĦĤƢĨƞŀėŋĦĳŅıŐĸŃŀŅĵŋŏĔŖĭĶńĔļŅ
ĴŃĴƞĺĚ,ȮĺŅĶĽŅĶĺŇĪĵŅĻŅĽĨĶƢŏĔļĨĶȮ39(3)(ıŇŏĻļ'8 265 
268. 

ĺŇĝĝŅȮĽŀŅħĽŋħ, 
ıŇŏĝļģƢȮĬƟŀĵĴĦň, ĽŋĶň
ĬŅġȮĔŇěĭŋĠĝŌȮŐĸŃ
ĮƕĵĺĶĶĦ ĕĺńĠĴĚėĸ 

2551 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺȮĭĶĶěŋ
ĳńĦĤƢ 

ĔŅĶŒĝƟĲƕĸƢĴĭĶĶěŋĳńĦĤƢıŀĸŇŏĴŀĶƢėŀĴıŀĽŇĨŒĬĔŅĶĶńĔļŅ 
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Khamsaw et al. 

2022 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

A review of the postharvest characteristics and 
pre-packaging treatments of citrus fruit 

Alaika Kassim, 
Tilahun Seyoum 
Workneh & Mark D. 
Laing 

2020 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

Post-Harvest Handling Protocol for Fruits & 
Vegetables 

SFA-India 2022 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

Mechanized Technology Research and 
Equipment Application of Banana Post-
Harvesting: A Review 

Jie Gou et al. 2020 https://www.resear
chgate.net/publicat
ion/339838337_Me
chanized_Technolo
gy_Research_and_E
quipment_Applicati
on_of_Banana_Post
-
Harvesting_A_Revie
w 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

Application of palladium-modified zeolite for 
prolonging post-harvest shelf life of banana 

Jing-Hua 
Tzeng, Chih-Huang 
Weng et al. 

2019 https://onlinelibrar
y.wiley.com/doi/10.
1002/jsfa.9565 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

FUSARIUM WILT INCIDENCE, GROWTH, YIELD 
AND POST-HARVEST QUALITY OF BANANA AS 
AFFECTED BY ORGANIC FARMING IN CHINESE 
TAIPEI 

C.M. Chang et al. 2011 https://www.ishs.or
g/ishs-
article/897_57 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

The Lychee Fruit: Post Harvest Handling 
Techniques 

Manoj Kumar, Ram 
Prasad, and Ajit 
Varma 

2020 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

Lychee: Postharvest Quality-Maintenance 
Guidelines 

Robert E. Paull, 
Ching Cheng Chen, 
and Nancy Jung 
Chen 

2014 
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ĝŊŗŀĚŅĬĺŇěńĵ ĝŊŗŀĬńĔĺŇěńĵ ĮƖ Link 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

Effect of Post Harvest Treatments for 
Clf_lagleȮQfcjdȮJgdcȮmdȮűJgrafgŲ&JgrafgȮafglclqgqȮ
Sonn.) 

Ramandeep Kaur, 
Gurpreet Singh, 
Deepika Saxena 
and Gurpreet Singh 

2018 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

Pos- harvest Management on Quality retention 
of Litchi during storage 

Dharini Sivakumar, 
Lise Korsten, Karin 
Zeeman 

2007 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

Preharvest promotion or inhibition of 
colouration: Which is the more conducive to 
improving litchi postharvest quality? 

Mao-
fu Li, Shun Feng et 
al. 

2019 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

Postharvest biology and technology of litchi 
fruit 

Yue-ming Jiang, L. 
Yao, Jianrong Li 

2003 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

Post-Harvest Paraffinic Oil Dips to Disinfest 
Lychee Fruit of Lychee Erinose Mite 

Alexandra M. 
Revynthi, Rita E. 
Duncan, Catharine 
Mannion, Paul E. 
Kendra, Daniel 
Carrillo 

2020 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

Effect of red thyme oil (Thymus vulgaris L.) 
vapours on fungal decay, quality parameters 
and shelf-life of oranges during cold storage. 
Food Chem. 2021, 336, 127590. [CrossRef] 
[PubMed] 

Pinto, L.; Cefola, 
M.; Bonifacio, M.A.; 
Cometa, S.; 
Bocchino, C.; Pace, 
B.; De Giglio, E.; 
Palumbo, M.; Sada, 
A.; Logrieco, A.F.; et 
a 

2021 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

Postharvest application of oxalic acid to 
preserve overall appearance and nutritional 
quality of fresh-cut green and purple asparagus 
during cold storage: A combined 
electrochemical and mass-spectrometry 
analysis approach. Postharvest Biol. Technol. 
2019, 148, 158ů167. [CrossRef] 

Cefola, M.; Pace, B.; 
Azara, E.; Spissu, Y.; 
Serra, P.R.; 
Logrieco, A.F.; 
BŲf_jjcugl*ȮE,9Ȯ
Fadda, A 

2019 
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ĝŊŗŀĚŅĬĺŇěńĵ ĝŊŗŀĬńĔĺŇěńĵ ĮƖ Link 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

Combined Effect of Dipping in Oxalic or in 
Citric Acid and Low O2 Modified Atmosphere, 
to Preserve the Quality of Fresh-Cut Lettuce 
during Storage. Foods 2020, 9, 988. [CrossRef] 

Pace, B.; Capotorto, 
I.; Palumbo, M.; 
Pelosi, S.; Cefola, M 

2020 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

Jia, X.; Li, J.; Du, M.; Zhao, Z.; Song, J.; Yang, W.; 
Zheng, Y.; Chen, L.; Li, X. Combination of Low 
Fluctuation of Temperature with TiO2 
Photocatalytic/Ozone for the Quality 
Maintenance of Postharvest Peach. Foods 
2020, 9, 234. [CrossRef] 

Jia, X.; Li, J.; Du, M.; 
Zhao, Z.; Song, J.; 
Yang, W.; Zheng, Y.; 
Chen, L.; Li, X. 

2020 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

Botrytis cinerea and Table Grapes: A Review of 
the Main Physical, Chemical, and Bio-Based 
Control Treatments in Post-Harvest. Foods 
2020, 9, 1138. [CrossRef] [PubMed] 

De Simone, N.et al. 2020 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

ĔŅĶŒĝƟĽŅĶŏėĸŊŀĭįŇĺœėőĨĞŅĬĶƞĺĴĔńĭőĞŏħňĵĴŐŀĸěŇŏĬĨ
ŏıŊŗŀ ĶńĔļŅėŋĦĳŅıŐĸŃĝŃĸŀĔŅĶŏĔŇħȮőĶėŐŀĬŐĪĶĔőĬ
ĽĭĬįĸĴŃĴƞĺĚĬŜŘŅħŀĔœĴƟŏĭŀĶƢĽňŗ,ȮĺŅĶĽŅĶ ĺŇĪĵŅĻŅĽĨĶƢ
ŏĔļĨĶȮ48(3)(ıŇŏĻļ'8Ȯ343-346. 

ěŋĤŅĴŅĻȮıĶƟŀĴĭŋĠ, Įƕ
ĵŃĻńĔħŇśȮĝŀŋƞĴıķĔļƢ, 
ĴńĦĤĬŅȮĭńĺľĬŀĚ, 
ıĬŇħŅ ĭŋĠķĪīŇśīĚœĝĵ, 
ĮģĴıĚĻƢȮŏıŖĠœĝĵŅȮ
ŐĸŃŏĜĸŇĴĝńĵȮĺĚļƢŀŅĶň 

2560 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

ĽĶňĶĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺįńĔŐĸŃįĸœĴƟ,Ȯ
ĳŅėĺŇĝŅıŊĝĽĺĬ ėĦŃŏĔļĨĶȮ
ĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, ĬėĶĮģĴ,Ȯ396 ľĬƟŅ 

ěĶŇĚŐĪƟȮĻŇĶŇıŅĬŇĝ 2538 
 

ěńħĔŅĶľĸńĚĔŅĶ
ŏĔŖĭŏĔňŗĵĺ 

ĴŃĴƞĺĚ+ĔŅĶįĸŇĨŐĸŃŏĪėőĬőĸĵňľĸńĚȮĔŅĶŏĔŖĭŏĔňŗĵĺ,Ȯ
ĺĬŇħŅĔŅĶıŇĴıƢ, ŏĝňĵĚŒľĴƞ,Ȯ836 ľĬƟŅ, 

īĺńĝĝńĵȮĶńĨĬƢĝŏĸĻ, ĺŇĸŅ
ĺńĸĵƢȮėŜŅĮĺĬȮŐĸŃīňĶ
ĬŋĝȮŏěĶŇĠĔŇě 

2556 
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ĽĶŋĮįĸĚŅĬĺŇěńĵĬĺńĨĔĶĶĴĪŅĚŏĪėőĬőĸĵňŒĬĔŅĶŏĔŖĭĶńĔļŅįĸœĴƟĽħŐĸŃįńĔĽħ 
 

Pace, B.; Cefola, M. (2021). Innovative Preservation Technology for the Fresh Fruit and 
Vegetables. Foods 2021, 10, 719. https://doi.org/ 10.3390/foods10040719 
  
Pace, BȮŐĸŃėĦŃœħƟĽĶŋĮįĸĚŅĬĺŇěńĵĬĺńĨĔĶĶĴĪŅĚŏĪėőĬőĸĵňŒĬĔŅĶŏĔŖĭĶńĔļŅįĸœĴƟĽħŐĸŃįńĔĽħȮŒĬĝƞĺĚĮƖȮ0./7+0.0/Ȯ
ıĭĺƞŅĴňľńĺĕƟŀĚŅĬĺŇěńĵľĸńĔȮ3 ľńĺĕƟŀȮœħƟŐĔƞȮ&i) ĬĺńĨĔĶĶĴħƟŅĬĭĶĶěŋĳńĦĤƢȮ&innovative packaging) (ii) ĔĶŃĭĺĬĔŅĶ
ŐĸŃŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺĪňŗĽƞĚįĸĨƞŀėŋĦĳŅıįĸŇĨĳńĦĤƢȮŐĸŃȮ&iii) ŏĪėőĬőĸĵňľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺŏıŊŗŀěŜŅĔńħĔŅĶ
ĽĸŅĵĨńĺĕŀĚěŋĸŇĬĪĶňĵƢȮőħĵĔĶŃĭĺĬĔŅĶȮPackaging ĴňėĺŅĴĽŜŅėńĠĴŅĔĪňŗĽŋħ8  

1) ĚŅĬĺŇěńĵĕŀĚȮPinto, L ŐĸŃėĦŃȮY2021] ŐĽħĚŒľƟŏľŖĬĺƞŅŀŅěĵŊħŀŅĵŋŒĬĔŅĶŏĔŖĭĶńĔļŅįĸœĴƟŐĸŃěŜŅĔńħĔŅĶ
ĽĸŅĵĨńĺĕŀĚěŋĸŇĬĪĶňĵƢŒĬįĸŏĭŀĶƢĶňŗȮ&berry fruit) ħƟĺĵĔŅĶŒľƟœħƟĶńĭĔƠŅĞőŀőĞĬĔƞŀĬĔŅĶȮpackaging ŐĸƟĺŏĔŖĭ
ĶńĔļŅĳŅĵŒĬĭĶĶěŋĳńĦĤƢĪňŗĴňĔŅĶħńħŐĮĸĚĭĶĶĵŅĔŅĻȮ&modified atmosphere packaging - MAP)  
ŐĸŃħƟĺĵĺŇīňėĸƟŅĵĔńĬȮŀŅěĵŊħŀŅĵŋĕŀĚȮgreen and purple asparagus spears œħƟȮħƟĺĵĔŅĶŒĝƟȮoxalic acid 
treatment ŐĸŃĔŅĶŏĔŖĭĶńĔļŅŒĬľƟŀĚŏĵŖĬ 

2) ĚŅĬĺŇěńĵĕŀĚȮLópez-Gómez, A ŐĸŃėĦŃȮY2020] ŐĽħĚŒľƟŏľŖĬĺƞŅĔŅĶŒĝƟĔĸƞŀĚĔĶŃħŅļŐĕŖĚĪňŗŏėĸŊŀĭħƟĺĵ
ĬŜŘŅĴńĬľŀĴĶŃŏľĵȮred thyme oil (Thymus vulgaris L.) ěŃĝƞĺĵĵŊħŀŅĵŋįĸĽƟĴĽħȮ&Citrus reticulata 
Marcotte Seedless) őħĵŒĬĔŅĶĺŇěńĵœħƟĻŉĔļŅĔŅĶŒĝƟĭĶĶěŋĳńĦĤƢĔĶŃħŅļŐĕŖĚĶŌĮŐĭĭĨƞŅĚŕȮĪňŗĜňħıƞĬıŊŘĬįŇĺ
ĳŅĵŒĬħƟĺĵŐĸėŏĔŀĶƢĪňŗĴňĬŜŘŅĴńĬľŀĴĶŃŏľĵȮ&EOs) ľƞŀľŋƟĴħƟĺĵȮcyclodextrins ŏĔŖĭĶńĔļŅĳŅĵŒĬľƟŀĚŏĮƦĬŏĺĸŅȮ3 

ĽńĮħŅľƢȮŏıŊŗŀěŜŅĸŀĚĔŅĶĕĬĽƞĚĔĸƞŀĚĭĶĶěŋįĸĽƟĴŐĴĬħŅĶŇĬĕĬŅħȮ10 ĔĔ,ĪňŗŀŋĦľĳŌĴŇȮ8 ǓC ıĭĺƞŅĔŅĶŏěĶŇĠŏĨŇĭőĨ
ĕŀĚěŋĸŇĬĪĶňĵƢĸħĸĚȮŀńĨĶŅĔŅĶŏĬƞŅŏĽňĵĸħĸĚȮŐĸŃĽŌĠŏĽňĵĬŜŘŅľĬńĔĬƟŀĵȮŒĬĕĦŃĪňŗĵńĚėĚĶńĔļŅėŋĦĳŅıœħƟŏĮƦĬŀĵƞŅĚħňȮ
ĽŅĴŅĶĩĵŊħŀŅĵŋĔŅĶŏĔŖĭĶńĔļŅŏıŇŗĴĕŉŘĬľĬŉŗĚĽńĮħŅľƢȮěŉĚĽĶŋĮœħƟĺƞŅĔŅĶėĺĭėŋĴĔŅĶĮĸƞŀĵȮEO (?) ŀŀĔěŅĔĭĶĶěŋ
ĳńĦĤƢĔĶŃħŅļŐĕŖĚȮĽŅĴŅĶĩĝƞĺĵĵŊħŀŅĵŋĔŅĶŏĔŖĭĶńĔļŅĽƟĴŐĴĬħŅĶŇĬŒĬĶŃľĺƞŅĚĔŅĶĕĬĽƞĚħƟĺĵľƟŀĚŏĵŖĬȮľĶŊŀĔŅĶ
ŏĔŖĭĶńĔļŅŒĬŀŋĦľĳŌĴŇľƟŀĚĝƞĺĚĶŃĵŃŏĺĸŅĔŅĶĕŅĵĽŇĬėƟŅœħƟ  

3) ĚŅĬĺŇěńĵĕŀĚȮPace, B.ŐĸŃėĦŃȮY2020] ĻŉĔļŅĔŅĶŒĝƟȮoxalic acid (OA) ĪňŗĴňėĺŅĴŏĕƟĴĕƟĬŏľĴŅŃĽĴȮŐĸŃĺńĽħŋ
ĪŜŅĩŋĚȮpackaging ĪňŗĽŅĴŅĶĩĶńĔļŅėĺŅĴŏĕƟĴĕƟĬĕŀĚŀŀĔĞŇŏěĬȮ&O2) ŒľƟĴňĶŃħńĭĨŜŗŅŀĵƞŅĚŏıňĵĚıŀŏıŊŗŀŏĔŖĭįńĔȮ
iceberg lettuce (Lactuca sativa L.) œĺƟĳŅĵŒĬĩŋĚȮŐĸƟĺŏĔŖĭŒĬĔĸƞŀĚĪňŗħńħŐĮĸĚĭĶĶĵŅĔŅĻȮ&MAP) 
įĸĔŅĶĺŇěńĵŐĽħĚĬńĵĽŜŅėńĠĕŀĚȮOA 5 mM ĨƞŀėĺŅĴĝƟŅĸĚĕŀĚŀńĨĶŅĔŅĶľŅĵŒěȮĬŀĔěŅĔĬňŘıĭĺƞŅĔŅĶŒĝƟĩŋĚĭĶĶěŋ
ĳńĦĤƢĪňŗĪŜŅěŅĔȮpolypropylene/polyamide (PP/PA) ĴňėĺŅĴŏľĴŅŃĽĴĪňŗĽŋħŒĬĔŅĶŒĝƟĔńĭŒĝƟȮMAP ĪňŗĴň
ŀŀĔĞŇŏěĬĨŜŗŅȮőħĵĽŅĴŅĶĩĔŅĶĸħĔŅĶŏĔŇħĕŀĭŒĭĽňĬŜŘŅĨŅĸȮĶĩŀńĨĶŅĔŅĶľŅĵŒěȮĸĩĔŅĶĽŌĠŏĽňĵĬŜŘŅľĬńĔȮŐĸŃĸħ
ĔŅĶĶńŗĺœľĸĕŀĚȮelectrolyte ŐĸŃĽŅĴŅĶĩėĚėŋĦĳŅıįńĔȮiceberg lettuce œĺƟœħƟĬŅĬĩŉĚȮ8 ĺńĬȮĪňŗŀŋĦľĳŌĴŇȮ8 °C 

4) ĚŅĬĺŇěńĵĕŀĚȮMaringgal, B. ŐĸŃėĦŃȮY2021] ĻŉĔļŅĔŅĶŒĝƟȮKelulut honey (KH) 15% ŐĸŃȮŀĬŋĳŅėĬŅőĬȮ
&nanoparticles-Nps) ĪňŗŏėĸŊŀĭĭĬĴŃĸŃĔŀȮĺƞŅĽƞĚįĸĔĶŃĪĭĨƞŀŀńĨĶŅĔŅĶľŅĵŒěĕŀĚĴŃĸŃĔŀ, ĨƟŅĬŀĬŋĴŌĸ
ŀŇĽĶŃȮ&antioxidant) ŐĸŃĮĶŇĴŅĦȮphenol ĪňŗĴňŀĵŌƞĳŅĵŒĬĴŃĸŃĔŀȮŏıŊŗŀŒľƟĪĶŅĭĺƞŅěŃĽŅĴŅĶĩŒĝƟĔŅĶŏėĸŊŀĭȮ



161 
 

KH Nps ŏıŊŗŀĵŊħŀŅĵŋĔŅĶŏĔŖĭĶńĔļŅĴŃĸŃĔŀȮőħĵĔŅĶĵńĭĵńŘĚŀńĨĶŅĔŅĶľŅĵŒěȮŐĸŃĔŅĶįĸŇĨȮC2H4 ŒĬĕĦŃĪňŗ
ĵńĚėĚĶńĔļŅķĪīŇśĨƟŅĬŀĬŋĴŌĸŀŇĽĶŃȮŐĸŃĮĶŇĴŅĦȮphenol ŒĬĴŃĸŃĔŀ 

5) ĚŅĬĺŇěńĵĕŀĚȮDovene, A ŐĸŃėĦŃȮY2019] ĻŉĔļŅįĸĔĶŃĪĭĕŀĚĶŌĮŐĭĭĔŅĶĨńħȮ&ŏĮƦĬĝŇŘĬ, ŏĮƦĬĶŌĮĽŅĴŏľĸňŗĵĴ
ŐĭĭĨńħĕĬĴıŅĵȮŐĸŃĔŅĶľńŗĬĵƞŀĵ'ȮĴńĬŏĪĻŏĬŊŘŀĽňĴƞĺĚŐĸŃŏľĸŊŀĚȮ&Ipomoea batatas L.) ĪňŗĴňĨƞŀėŋĦĳŅıŐĸŃ
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ĔŅĶŏĔļĨĶŒĬĶŌĮŐĭĭȮHelix Model ėŊŀĴňėĺŅĴĶƞĺĴĴŊŀĔńĬȮ1ȮİƙŅĵȮœħƟŐĔƞĳŅėĶńģȮĴľŅĺŇĪĵŅĸńĵ/ľĬƞĺĵĚŅĬĺŇěńĵȮŐĸŃ
ĭĶŇļńĪŏŀĔĝĬȮőħĵěńħĪņŏĮƦĬőėĶĚĔŅĶĺŇěńĵŐĸŃıńĥĬŅŒĬĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňȮȮŏıŊŗŀŐĔƟœĕĮƤĠľŅħƟŅĬ
ĔŅĶŏĔļĨĶȮĞŉŗĚĮƤĠľŅħńĚĔĸƞŅĺŀŅěœħƟĶńĭĴŅěŅĔŏĔļĨĶĔĶŒĬĲŅĶƢĴȮľĶŊŀěŅĔĳŅėĶńģȮŀŅĪŇȮĔŅĶŏĨĶňĵĴĶńĭĽĩŅĬĔŅĶĦƢĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚĽĳŅıĳŌĴŇŀŅĔŅĻőĸĔȮĔŅĶŏĨĶňĵĴĶńĭĳńĵıŇĭńĨŇőħĵľĬƞĺĵĚŅĬĳŅėĶńģȮĪńŘĚĬňŘőėĶĚĔŅĶħńĚĔĸƞŅĺĴńĔěŃœħƟĶńĭ
ŏĚŇĬĪŋĬĽĬńĭĽĬŋĬěŅĔĳŅėĶńģȮĴňĴľŅĺŇĪĵŅĸńĵ/ľĬƞĺĵĚŅĬĺŇěńĵȮŏĮƦĬįŌƟĶńĭįŇħĝŀĭȮŐĸŃĴňĭĶŇļńĪŏŀĔĝĬŏĕƟŅĶƞĺĴȮįĸĚŅĬĪňŗœħƟ
ŏĮƦĬĕŀĚĶńģĭŅĸȮ&ĕƟŀĴŌĸěŅĔŀŅěŅĶĵƢȮNational Pingtung University of Science and Technology-NPUST)ȮŐĨƞ
ĭĶŇļńĪŏŀĔĝĬŀŅěĬņįĸĚŅĬœĮįĸŇĨŏıŊŗŀĔŅĶıŅĦŇĝĵƢőħĵĴňĕƟŀĨĔĸĚĔŅĶŐĭƞĚĮƤĬįĸĮĶŃőĵĝĬƢ 

ĮĶŃŏħŖĬĽņėńĠĪňŗıĭėŊŀȮőėĶĚĔŅĶĨƞŅĚŕĴňŏĮƚŅľĴŅĵŒĬĔŅĶĬņŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňœĮĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀ
ŐĔƟœĕĮƤĠľŅħƟŅĬĔŅĶŏĔļĨĶȮőħĵŏĮƦĬėĺŅĴĨƟŀĚĔŅĶŒĝƟěŅĔŏĔļĨĶĔĶȮ&ĕƟŀĴŌĸěŅĔȮTainan District Agricultural 
Research and Extension Station'ȮŐĸŃĴňĳŅėŏŀĔĝĬĞŉŗĚœħƟĶńĭĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňĪňŗœħƟĶńĭěŅĔĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮ
ŏıŊŗŀŒľƟĳŅėŏŀĔĝĬĽŅĴŅĶĩĸĚĪŋĬıĶƟŀĴĪńŘĚěńħľŅĭŋėĸŅĔĶĪňŗŏĝňŗĵĺĝŅĠŏıŊŗŀĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢĪňŗĨŀĭĽĬŀĚĨƞŀ
ėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħœħƟŀĵƞŅĚŐĪƟěĶŇĚȮħńĚĬńŘĬĶŌĮŐĭĭ Helix Model ĽņľĶńĭĔŅĶěńħĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶ
ŀŋĮĔĶĦƢĔŅĶŏĔļĨĶĕŀĚœĨƟľĺńĬěŉĚĴňőŀĔŅĽĮĶŃĽĭėĺŅĴĽņŏĶŖěĴŅĔ 

ŀňĔŏĮƚŅľĴŅĵĪňŗĴňėĺŅĴĽņėńĠȮėŊŀĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňĔŅĶŏĔļĨĶŏıŊŗŀĶŀĚĶńĭĮƤĠľŅĔŅĶ
ŏĕƟŅĽŌƞĽńĚėĴįŌƟĽŌĚŀŅĵŋĕŀĚŏĔļĨĶĔĶȮĞŉŗĚœĴƞŏıňĵĚŏĜıŅŃŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňŏıŊŗŀĶŀĚĶńĭŏĔļĨĶĔĶĪňŗĽŌĚŀŅĵŋ
ŏĪƞŅĬńŘĬȮŐĨƞĵńĚĶĺĴĩŉĚŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňĔŅĶŏĔļĨĶĪňŗĽŅĴŅĶĩĽĶƟŅĚŐĶĚěŌĚŒěĨƞŀŏĵŅĺĝĬŒľƟĽĬŒěħƟŅĬ
ŏĔļĨĶĔĶĶĴȮŐĸŃŏĨĶňĵĴėĺŅĴıĶƟŀĴĪňŗěŃŏĮƦĬ Young Smart Farmers ŒĬŀĬŅėĨȮĞŉŗĚĪňŗĴľŅĺŇĪĵŅĸńĵȮNPUST ĪňŗĴň
őėĶĚĔŅĶěńħĪņŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňĔŅĶŏĔļĨĶŏıŊŗŀĽƞĚŏĽĶŇĴŒľƟŏĵŅĺĝĬľńĬĴŅĽĬŒěħƟŅĬĔŅĶŏĔļĨĶȮŐĸŃ
ěńħĪņőėĶĚĔŅĶȮSummer Camp ŏıŊŗŀŒľƟŏĵŅĺĝĬŒĝƟŏĺĸŅĝƞĺĚĺńĬľĵŋħĴŅŏĶňĵĬĶŌƟŏĔňŗĵĺĔńĭŏėĶŊŗŀĚěńĔĶĔĸŐĸŃ
ŏĪėőĬőĸĵňĔŅĶŏĔļĨĶȮőėĶĚĔŅĶŏĝƞĬĬňŘěŃĝƞĺĵŐĔƟœĕĮƤĠľŅĔŅĶĕŅħŐėĸĬŏĔļĨĶĔĶĶŋƞĬŒľĴƞœħƟŀĵƞŅĚĴŅĔ 

ŒĬŀňĔŏĮƚŅľĴŅĵľĬŉŗĚȮėŊŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĶńģĭŅĸœĨƟľĺńĬŒĬĔŅĶěńħľŅŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢĶŀĚĶńĭĔŅĶĪņŏĔļĨĶ
ŀŇĬĪĶňĵƢŏıŊŗŀĽŋĕŀĬŅĴńĵĕŀĚĮĶŃĝŅĝĬȮĽņľĶńĭŏĮƚŅľĴŅĵħƟŅĬĬňŘėĺŅĴĨƟŀĚĔŅĶĕŀĚŏĔļĨĶĔĶŀŅěœĴƞĝńħŏěĬȮŐĨƞĶńģĭŅĸœħƟ
ħņŏĬŇĬĬőĵĭŅĵŀĵƞŅĚĝńħŏěĬȮőħĵıĭĺƞŅœĨƟľĺńĬŒľƟėĺŅĴĽņėńĠĔńĭŐĬĺĪŅĚŏĔļĨĶŀŇĬĪĶňĵƢĴŅĔȮĴňľĬƞĺĵĚŅĬȮCouncil of 
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Agriculture (COA) œħƟĮĶŃĔŅĻŒĝƟȮıĶĭ,ĽƞĚŏĽĶŇĴŏĔļĨĶŀŇĬĪĶňĵƢȮ&Organic Agriculture Promotion Act) ŏĴŊŗŀĮƖȮ2./6 
ŏıŊŗŀĽƞĚŏĽĶŇĴŐĸŃĽĬńĭĽĬŋĬŒľƟŏĔļĨĶĔĶĪņŏĔļĨĶŀŇĬĪĶňĵƢȮŐĸŃĴňőėĶĚĔŅĶěŌĚŒěĨƞŅĚŕȮŏĝƞĬȮĶńģĭŅĸŒľƟŏĚŇĬĽĬńĭĽĬŋĬĔŅĶĕŀ
ŒĭȮCertificate ĔŅĶŏĮƦĬŏĔļĨĶŀŇĬĪĶňĵƢĩŉĚȮ90%ȮĕŀĚėƞŅŒĝƟěƞŅĵȮŐĸŃŒľƟŏĚŇĬŀŋħľĬŋĬŒĬĔŅĶěńħĪņŏĶŊŀĬȮGreen house 
ŐĸŃŏĶŊŀĬĔŅĚĴŋƟĚȮ&Net house) ĶĺĴĪńŘĚŏĚŇĬĽĬńĭĽĬŋĬŒĬĔŅĶěńħĞŊŘŀŏėĶŊŗŀĚěńĔĶĔĸ-ŀŋĮĔĶĦƢŒĬĔŅĶįĸŇĨŀňĔěņĬĺĬľĬŉŗĚȮŏĮƦĬ
ĨƟĬȮ&ŀƟŅĚěŅĔȮJui-Yu Yin*Ȯ0.0.)ȮĔŅĶœĮĻŉĔļŅħŌĚŅĬėĶńŘĚĬňŘěŉĚœħƟŏľŖĬŏĔļĨĶĔĶŒĝƟŏĶŊŀĬĔŅĚĴŋƟĚėĸŋĴıŊŘĬĪňŗįĸŇĨįĸœĴƟěņĬĺĬ
ĴŅĔȮĞŉŗĚŏĔļĨĶĔĶěņŏĮƦĬĨƟŀĚĴňĔŅĶĨĔŐĨƞĚĪĶĚıŋƞĴĕŀĚĨƟĬįĸœĴƟŒľƟĽŀħėĸƟŀĚĔńĭĶŌĮŐĭĭĕŀĚŏĶŊŀĬĔŅĚĴŋƟĚħƟĺĵ ŀĵƞŅĚœĶĔŖ
ĨŅĴőėĶĚĔŅĶĬňŘĵńĚŏıŇŗĚŀĵŌƞŒĬĶŃĵŃŏĶŇŗĴĨƟĬŏĪƞŅĬńŘĬ ŐĨƞėŅħĔŅĶĦƢœħƟĺƞŅěŃĽƞĚįĸĨƞŀėĺŅĴĨƟŀĚĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢĶĺĴĪńŘĚ
ŏĪėőĬőĸĵňŒĬħƟŅĬŏĔļĨĶŀŇĬĪĶňĵƢŏıŇŗĴĕŉŘĬŀĵƞŅĚĴŅĔŒĬŀĬŅėĨ 

ŀĬŉŗĚěŅĔĕƟŀĴŌĸĕŀĚ Jui-Yu YinȮ&0.0.: P2) ŐĽħĚĺƞŅŒĬĮƖȮ0./7ȮĔŅĶįĸŇĨįĸœĴƟŀŇĬĪĶňĵƢĕŀĚœĨƟľĺńĬĴňĽńħĽƞĺĬŏĮƦĬ
ĶƟŀĵĸŃȮ10.1 ĕŀĚĔŅĶĪņŏĔļĨĶŀŇĬĪĶňĵƢĪńŘĚľĴħ ŐĸŃĴňŀńĨĶŅĔŅĶŏĨŇĭőĨŒĬĝƞĺĚȮ5 ĮƖȮ&2015-2019) ŏĜĸňŗĵĶƟŀĵĸŃȮ16.2 Ĩƞŀ
ĮƖȮ 

Crop Year  Rice Vegetable Fruit Tea Others Total 

2004 744 232 154 76 41 1,246 
2005 697 343 152 72 71 1,335 
2006 704 379 207 71 348 1,709 
2007 842 438 258 125 349 2,013 
2008 949 518 296 140 453 2,356 
2009 1,085 913 291 169 504 2,390 
2010 1,317 1,436 462 219 601 4,034 
2011 1,654 1,692 613 263 794 4,990 
2012 2,007 1,785 713 408 937 5,896 
2013 2,059 1,957 833 447 640 5,937 
2014 1,898 2,104 917 448 626 6,071 
2015 1,780 2,439 1,206 343 723 6,490 
2016 1,853 2,530 1,337 372 692 6,784 
2017 2,705 2,481 1,108 356 919 7,569 
2018 2,937 2,760 1,381 386 1,295 8,759 
2019(Aug.) 2,976 2,820 1,483 410 1,469 9,158 
% Share 32.5% 30.8% 16.2% 4.5% 16.0% 100.0% 
% Gr ('15-
'19) 9.4% 6.0% 10.1% -1.8% 18.6% 8.6% 
ĪňŗĴŅ: Jui-Yu Yin*Ȯ2020: P2 

ŀƟŅĚŀŇĚȮJui-Yu Yin (2020). The Current Developments and Policies in organic agriculture in ROC 
(Taiwan).Agriculture and Food Agency, Council of Agriculture, Taiwan. Available at:  
https://report.nat.gov.tw/ReportFront/PageSystem/reportFileDownload/C10802241/002. 
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ĬŀĔěŅĔĴľŅĺŇĪĵŅĸńĵŐĸŃľĬƞĺĵĚŅĬĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸŐĸƟĺȮĵńĚĴňŀňĔľĬƞĺĵĚŅĬľĬŉŗĚĪňŗĴňėĺŅĴĽņėńĠŒĬ
ĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮĶĺĴĪńŘĚĔŅĶŐĮĶĶŌĮĽŇĬėƟŅŏĔļĨĶŐĸŃĔŅĶĨĸŅħŒľƟĔńĭŏĔļĨĶĔĶȮėŊŀȮ
ĽľĔĶĦƢŐĸŃĽĴŅėĴĔŅĶŏĔļĨĶȮėĦŃįŌƟĺŇěńĵœħƟœĮħŌĚŅĬĪňŗ ĽĴŅėĴŏĔļĨĶĔĶȮMadouȮ&MadouȮD_pkcpqŲ?qqmag_rgml'Ȯ
ŏĕĨ MadouȮŏĴŊŀĚȮTainan ĪňŗŏĮƦĬĽĴŅėĴĕŀĚŏĔļĨĶĔĶįŌƟĮĸŌĔĽƟĴőŀ ĞŉŗĚĬŀĔěŅĔĔŅĶĶńĭĞŊŘŀįĸįĸŇĨŐĸŃěńħĔŅĶħƟŅĬ
ĔŅĶĨĸŅħŒľƟĔńĭŏĔļĨĶĔĶŐĸƟĺĵńĚĴňĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŐĮĶĶŌĮľĸŅĔľĸŅĵĝĬŇħěŅĔĽƟĴőŀȮŏĝƞĬȮįĸŇĨĳńĦĤƢŏėĶŊŗŀĚĽņŀŅĚ
ŐĸŃĕĬĴĕĭŏėňŘĵĺŐĮĶĶŌĮĨƞŅĚŕȮŏĮƦĬĨƟĬȮŀňĔĪńŘĚĵńĚĴňőėĶĚĔŅĶ Innovative Integration of Food and Agriculture 
EducationȮőħĵŏĝŇĠĝĺĬŏĵŅĺĝĬŐĸŃėĶŀĭėĶńĺĕŀĚĽĴŅĝŇĔœĮŏĶňĵĬĶŌƟŐĸŃĪħĸŀĚĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŒĬĔŅĶĮĸŌĔ
ĽƟĴőŀȮĞŉŗĚĬŀĔěŅĔŏĮƦĬĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňŏėĶŊŗŀĚěńĔĶĔĸŒľƟĔńĭŏĔļĨĶĔĶȮĵńĚĮĸŌĔİƤĚŒľƟŏĵŅĺĝĬĽĬŒěŒĬĔŅĶŏıŅŃĮĸŌĔ
ĽƟĴőŀŐĸŃŏĨĶňĵĴĨńĺŏĮƦĬŏĔļĨĶĔĶŒĬŀĬŅėĨ 

 
ĪňŗĴŅ:  20230726 - YouTube 

ŒĬħƟŅĬľĬƞĺĵĚŅĬĳŅėŏŀĔĝĬĞŉŗĚŏĮƦĬĽƞĺĬĽņėńĠŒĬőėĶĚĽĶƟŅĚĶŌĮŐĭĭȮHelix ModelȮœħƟœĮħŌĚŅĬĪňŗĭĶŇļńĪȮKulin 
Technology Co.Ltd.ȮĪňŗ ŏĕĨȮDaliao ŏĴŊŀĚȮKaohsiungȮĭĶŇļńĪĬňŘĽŅĴŅĶĩįĸŇĨŏėĶŊŗŀĚěńĔĶĔŅĶŏĔļĨĶœħƟľĸŅĵĮĶŃŏĳĪ
ĨŅĴėĺŅĴĨƟŀĚĔŅĶĽņľĶńĭĔŅĶŐĔƟœĕĮƤĠľŅħƟŅĬĔŅĶŏĔļĨĶĪňŗŏĔļĨĶĔĶľĶŊŀľĬƞĺĵĚŅĬĳŅėĶńģĶƟŀĚĕŀȮ 

ĽņľĶńĭŏĔļĨĶĔĶĶŅĵĵƞŀĵȮŒĬĔŅĶħŌĚŅĬœħƟĽńĴĳŅļĦƢŏĔļĨĶĔĶĶŅĵĵƞŀĵŏıňĵĚȮ4 ĶŅĵȮıĭĺƞŅĵńĚĴňĔŅĶ 
ŒĝƟŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňĔŅĶŏĔļĨĶœĴƞŐıĶƞľĸŅĵĴŅĔĬńĔȮĬŀĔěŅĔŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňħƟŅĬŏĔļĨĶŀŇĬĪĶňĵƢ
ĪňŗĴňĔŅĶŒĝƟŀĵƞŅĚĔĺƟŅĚĕĺŅĚŏĬŊŗŀĚěŅĔŏĔļĨĶĔĶœħƟĶńĭŏĚŇĬŀŋħľĬŋĬěŅĔĶńģĭŅĸȮȮŏľĨŋįĸĽņėńĠėŊŀĔŅĶĪňŗĶńģĭŅĸŀĬŋĠŅĨŒľƟĴň
ĔŅĶěƟŅĚŐĶĚĚŅĬĨƞŅĚĝŅĨŇŒĬĔŅĶŏĔļĨĶœħƟȮĞŉŗĚŐĶĚĚŅĬĨƞŅĚĝŅĨŇĪňŗŏĕƟŅœĮĪņĚŅĬŏĔļĨĶĽƞĺĬŒľĠƞŏĮƦĬŐĶĚĚŅĬŏĺňĵħĬŅĴȮ
ĬŀĔĬńŘĬŏĮƦĬŀŇĬőħĬňŏĞňĵĭƟŅĚȮŐĨƞĴňŐĶĚĚŅĬœĪĵĬƟŀĵȮĔŅĶĪňŗŏĔļĨĶĔĶĽŅĴŅĶĩěƟŅĚŐĶĚĚŅĬĨƞŅĚĝŅĨŇœħƟĪņŒľƟĕŅħŐĶĚěŌĚŒěŒĬ
ĔŅĶĸĚĪŋĬħƟŅĬŏėĶŊŗŀĚěńĔĶŐĸŃŀŋĮĔĶĦƢĔŅĶŏĔļĨĶȮŀĵƞŅĚœĶĔŖĨŅĴĕƟŀĴŌĸĕƟŅĚĨƟĬĬňŘŀŅěėĸŅħŏėĸŊŗŀĬœħƟȮŏĬŊŗŀĚěŅĔŏĮƦĬĔŅĶ
ĽņĶĺěŐĸŃĽńĴĳŅļĦƢħƟĺĵĕƟŀĴŌĸ-ıŊŘĬĪňŗĬƟŀĵĴŅĔȮŏĬŊŗŀĚěŅĔĴňŏĺĸŅěņĔńħ 

 
 ĶŅĵĸŃŏŀňĵħŒĬĔŅĶŏħŇĬĪŅĚœĮĻŉĔļŅħŌĚŅĬĪňŗĮĶŃŏĪĻœĨƟľĺńĬœħƟĬņŏĽĬŀȮħńĚĨƞŀœĮĬňŘ 
 

ĴľŅĺŇĪĵŅĸńĵ/ľĬƞĺĵĚŅĬĺŇěńĵ 
1. National Pingtung University of Science and Technology (NPUST) ŏĮƦĬĴľŅĺŇĪĵŅĸńĵħƟŅĬĔŅĶŏĔļĨĶ

ĪňŗĴňĝŊŗŀŏĽňĵĚĕŀĚœĨƟľĺńĬȮœħƟŏĕƟŅıĭȮProf. Jui Ching Ke (Ricky) ĞŉŗĚŀīŇĭŅĵĺƞŅœĨƟľĺńĬĴňŏĮƚŅľĴŅĵŒĬĔŅĶıńĥĬŅ
ŏĔļĨĶŀńěĜĶŇĵŃ ŐĸŃĴňėĺŅĴıĵŅĵŅĴĽĶƟŅĚĪňĴŏĔļĨĶŀńěĜĶŇĵŃĪňŗĭŌĶĦŅĔŅĶĕŀĚėĺŅĴĶŌƟŒĬľĸŅĵħƟŅĬȮŏĝƞĬȮSensorȮ
őħĶĬȮŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮŐĸŃĬńĔĔŅĶŏĔļĨĶȮĶĺĴĩŉĚĬńĔŏĻĶļģĻŅĽĨĶƢĔŅĶŏĔļĨĶȮőħĵŐĵĔŏĮƦĬħƟŅĬŒľĠƞŕȮ
3 ħƟŅĬœħƟŐĔƞȮSmart Sensor, Big Data & IoT  ŐĸŃĔŅĶĮĶŃĵŋĔĨƢĔńĭŀŋĨĽŅľĔĶĶĴ  
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NPUSTȮĴňįĸĚŅĬĔŅĶĺŇěńĵ-ıńĥĬŅĔŅĶŏĔļĨĶŐĸŃĺŇĻĺĔĶĶĴĔŅĶŏĔļĨĶ ĪňŗœĴƞŏıňĵĚŐĨƞŏĬƟĬŏĜıŅŃĬńĔĺŇĝŅĔŅĶľĶŊŀ
ŏĔļĨĶĔĶŏĪƞŅĬńŘĬȮŐĨƞĵńĚĴŋƞĚıńĥĬŅŒľƟĔńĭŏĵŅĺĝĬĕŀĚœĨƟľĺńĬĨńŘĚŐĨƞĶŋƞĬŏĵŅĺƢĕŉŘĬĴŅȮőħĵĴňőėĶĚĔŅĶȮExperience 
CampȮİƗĔŏĵŅĺĝĬŒľƟŏĶňĵĬĶŌƟħƟŅĬĔŅĶŏĔļĨĶĨńŘĚŐĨƞŀĵŌƞŒĬĺńĵŏĵŅĺƢŏıŊŗŀĽĶƟŅĚėĺŅĴĽĬŒěĚŅĬŏĔļĨĶȮŏĬŊŗŀĚěŅĔœĨƟľĺńĬ
ĴňĮƤĠľŅŏĝƞĬŏħňĵĺĔńĭĮĶŃŏĪĻœĪĵȮŏĔļĨĶĔĶŏĮƦĬįŌƟĽŌĚŀŅĵŋĴŅĔĕŉŘĬŐĸŃĕŅħŐėĸĬŏĔļĨĶĔĶĶŋƞĬŏĵŅĺƢĪňŗěŃŏĕƟŅĴŅ
ĪħŐĪĬȮ 

ĴľŅĺŇĪĵŅĸńĵœħƟěńħĨńŘĚ  Smart Agriculture Center ĪňŗĴňıŊŘĬĪňŗĔĺƟŅĚĕĺŅĚŏıŊŗŀĔŅĶĺŇěńĵħƟŅĬĔŅĶŏĔļĨĶȮŀŅĪŇȮĮĸŌĔ
ĮƙŅȮŏĸňŘĵĚœĔƞȮŏĸňŘĵĚįŉŘĚȮĮĸŌĔŏľŖħȮĴňĔŅĶŐĬŃĬņŏĔļĨĶĔĶŒľƟĮĸŌĔıńĬīŋƢįĸœĴƟŒľĴƞŕȮőħĵĶĺĭĶĺĴįĸœĴƟŏĕĨĶƟŀĬȮ
&Tropical fruits) ĴŅĔĔĺƞŅȮ400 ĮĶŃŏĳĪȮĪňŗĴňĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢĞŉŗĚĬņĴŅěŅĔĮĶŃŏĪĻŏĴŊŀĚĶƟŀĬȮŒľƟĽŅĴŅĶĩĮĸŌĔ
œħƟŒĬœĨƟľĺńĬŐĸŃĴňėŋĦĳŅıĽŌĚĕŉŘĬĔĺƞŅĨƟĬıńĬīŋƢȮĴňĔŅĶŐĵĔŏĮƦĬőĞĬȮŏıŊŗŀĸħĔŅĶĶĭĔĺĬĕŀĚŐĴĸĚĻńĨĶŌıŊĝȮŐĸŃĴň
őėĶĚĔŅĶŐĬŃĬņįĸœĴƟŏĴŊŀĚĶƟŀĬĝĬŇħŒľĴƞŕĪňŗĮĶńĭĮĶŋĚıńĬīŋƢŒľƟėĬœĨƟľĺńĬœħƟĶŌƟěńĔ 

ĽņľĶńĭįĸĚŅĬħƟŅĬĔŅĶŏĔļĨĶĴňľĸŅĔľĸŅĵȮħńĚĨńĺŀĵƞŅĚĨƞŀœĮĬňŘ  

o ŒĬħƟŅĬĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢȮĴňȮŀŅĪŇ 
- ĪħĸŀĚȮForcing Culture ŒĝƟĽŅĶőĮŐĨĽŏĞňĵĴėĸŀœĶħƢȮ&Kcl' ĪņĸņœĵŒľƟŀŀĔįĸĬŀĔķħŌ 
- ĪħĸŀĚȮForcing Culture ŒĝƟŐĽĚĽĺƞŅĚĪņŐĔƟĺĴńĚĔĶŒľƟŀŀĔħŀĔ 
- ĪħĸŀĚĮĸŌĔȮStar Apple (ŐŀĮŏĮƕƩĸŏĴŊŀĚ?)ȮĞŉŗĚĬņıńĬīŋƢĴŅěŅĔŏĝňĵĚŒľĴƞȮőħĵıńĬīŋƢĪňŗĬņĴŅĴňĬŘņľĬńĔ
ŏıňĵĚȮ300 ĔĶńĴȮŐĨƞľĸńĚěŅĔĮĶńĭĮĶŋĚıńĬīŋƢŐĸƟĺŏıŇŗĴĬŘņľĬńĔœħƟŏĮƦĬȮ800 ĔĶńĴȮĽŅĴŅĶĩĭĶĶěŋȮPackage 
ĕĬŅħȮ6 ĸŌĔĕŅĵœħƟŒĬĶŅėŅȮ1,500 ĭŅĪ 

- ĪħĸŀĚĮĸŌĔĨƟĬȮAbui (įĸœĴƟĨĶŃĔŌĸŏħňĵĺĔńĭĸŃĴŋħ'ȮőħĵĔŅĶŏĽňĵĭĵŀħȮĮƤěěŋĭńĬĕŅĵĨƟĬĸŃĮĶŃĴŅĦȮ
350 ĭŅĪ 

- ĪħĸŀĚĮĸŌĔŐĔƟĺĴńĚĔĶĽňŏľĸŊŀĚȮŀĵƞŅĚœĶĔŖĨŅĴėĬěňĬĬŇĵĴŐĔƟĺĴńĚĔĶĽňŐħĚĴŅĔĔĺƞŅ 
- ĪħĸŀĚĮĸŌĔȮBrazil CherryȮŐĸŃįĸœĴƟŏĴŊŀĚĶƟŀĬĨƞŅĚŕȮŀňĔĴŅĔ 

o ŒĬħƟŅĬĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňĔŅĶŏĔļĨĶȮ œħƟœĮħŌŏėĶŊŗŀĚěńĔĶŏĔļĨĶĪňŗĴľŅĺŇĪĵŅĸńĵ
ıńĥĬŅŏŀĚľĸŅĵĮĶŃŏĳĪȮŀŅĪŇ 
- ĶĩĭĶĶĪŋĔįĸįĸŇĨĔŅĶŏĔļĨĶ 
- ĶĩĕŋħĶĩĨńĔ 
- ĶĩœĩĬńŗĚĕńĭĕĬŅħŏĸŖĔ 
- ĶĩĭĶĶĪŋĔĵĔĪƟŅĵȮĕĬıŊĝįĸĔŅĶŏĔļĨĶ 
- ĶĩĮĸŌĔįńĔŐĭĭĴňĨŃŐĔĶĚȮľĵŀħŒĽƞľĸŋĴ 
- ĶĩıƞĬĵŅĕĬŅħŏĸŖĔ 
- őħĶĬıƞĬĵŅ  
- ĶĩľĵŀħĮŋƜĵ 
- ŏėĶŊŗŀĚįĽĴĮŋƜĵ  

o ŒĬħƟŅĬĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňŏĔļĨĶŀńěĜĶŇĵŃȮ&Smart Agriculture)ȮŀŅĪŇ 
- ŏėĶŊŗŀĚİƗĔĕńĭŐĪĶĔŏĨŀĶƢȮ&Smart Tutorial System) ŏıŊŗŀŒľƟŏĵŅĺĝĬľĶŊŀŏĔļĨĶĔĶĴŊŀŒľĴƞĶŌƟěńĔĔŅĶŒĝƟȮ
őħĵįŌƟİƗĔĨƟŀĚĽĺĴŐĺƞĬȮAugmentative Reality (AR)ȮŐĸŃİƗĔĔŅĶŒĝƟŐĪĶĔŏĨŀĶƢěŅĔĺňħňőŀĪňŗĴŀĚŏľŖĬ
ŒĬȮAR  
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- GPS  tractor 
- ŏėĶŊŗŀĚĨńħľĠƟŅĪňŗŒĝƟȮRemote Control 
- Auto Irrigation 
- Pest monitoring System 
- ŏėĶŊŗŀĚĬńĭŐĴĸĚȮĽņľĶńĭĔŅĶĽŋƞĴĨńĺŀĵƞŅĚŏıŊŗŀŏĨĶňĵĴĮĶŇĴŅĦĵŅıƞĬŐĴĸĚ 
- AI ĭŀĔĸńĔļĦŃĕŀĚŐĴĸĚȮŏıŊŗŀŏĨĶňĵĴĽŅĶıƞĬĵŅ 
- Tractor Vehicle Environmental System ĨŇħĔĸƟŀĚĪňŗĽŅĴŅĶĩŐĵĔŐĵŃĶŃľĺƞŅĚıŊĝŐĸŃľĠƟŅ
ĻńĨĶŌıŊĝȮŏıŊŗŀŒľƟĽŅĴŅĶĩıƞĬĵŅľĶŊŀĩŀĬľĠƟŅœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

- ŐĪĶĔŏĨŀĶƢĪňŗĽŅĴŅĶĩěħěņŏĽƟĬĪŅĚȮŏıŊŗŀĺŅĚĔĶŃŏĝƟŅĽņľĶńĭŏĔŖĭįĸœĴƟœħƟ 
- ŏėĶŊŗŀĚıƞĬĵŅĪňŗĽŅĴŅĶĩěħěņŏĽƟĬĪŅĚœħƟ 
- ŏėĶŊŗŀĚıƞĬĵŅęƞŅŐĴĸĚľĶŊŀęƞŅľĠƟŅĪňŗľĴŋĬœħƟȮ360 ŀĚĻŅȮĽŅĴŅĶĩĽŐĔĬľŅĻńĨĶŌıŊĝŐĸƟĺıƞĬĵŅœħƟ  
- Greenhouse Ĵň Sensor ŏĮƕħĮƕħŏŀĚ 
- ŒĬĔŅĶįĽĴŏĔĽĶĨƟĬœĴƟĞŉŗĚěņŏĮƦĬĨƟŀĚŒĝƟŐĶĚĚŅĬĽńĭŏĮĸňŗĵĬĔńĬȮěŃĴň Sensor ĭŀĔŒľƟĪĶŅĭĺƞŅėĬŏĔƞŅ
ĪņĚŅĬįĽĴŏĔĽĶœĮĩŉĚœľĬŐĸƟĺȮėĬŒľĴƞěŃĽŅĴŅĶĩŏĶŇŗĴĚŅĬœħƟĪńĬĪň 

- ŐĺƞĬȮAI ĭŀĔŒľƟĶŌƟĺƞŅȮħŀĔœľĬĪňŗĽĴĭŌĶĦƢŐĸŃŀĵŌƞŒĬŀĚĻŅĪňŗħňĽŅĴŅĶĩĶńĭŏĔĽĶœħƟ 
- ĽĩŅĬňĨĶĺěĺńħŀŅĔŅĻȮSensor ŒĬĲŅĶƢĴȮŐĸŃĻŌĬĵƢěńħŏĔŖĭĕƟŀĴŌĸ 
- ĶŃĭĭĝĸĮĶŃĪŅĬŒľƟĬŘņŐĭĭĮĶŃľĵńħȮőħĵĴŋƞĚĔŅĶŒľƟĬŘņœĮĪňŗĶŅĔŏıŊŗŀŒľƟĶŅĔĴňėĺŅĴŐĕŖĚŐĶĚ 
- ŏėĶŊŗŀĚĨĶĺěěńĭĳŅıŒĬĲŅĶƢĴŐĭĭȮMulti Spectral Imagery 
- ŏėĶŊŗŀĚĨĶĺěĺńħĽĳŅıŐĺħĸƟŀĴŐĸŃĽĳŅıħŇĬ 
- ĔŅĶıńĥĬŅĮŋƜĵŀńħȮBiomas ĽĔńħěŅĔŏĮĸŊŀĔőĔőĔƟȮĽŅĴŅĶĩĪņŏĮƦĬŀŅľŅĶĽńĨĺƢœħƟ 
- ĔŅĶŏĸňŘĵĚĽńĨĺƢĪňŗĝƞĺĵęƞŅĻńĨĶŌıŊĝȮŏĝƞĬȮŏľĵňŗĵĺȮĞŉŗĚĨƟŀĚĻŉĔļŅĺƞŅŏľĵňŗĵĺĝŀĭŀĵŌƞĭĬėĺŅĴĽŌĚĶŃħńĭœľĬ
ŏıŊŗŀŒľƟĝƞĺĵęƞŅĻńĨĶŌıŊĝ  

- ĔŅĶŏĸňŘĵĚŐĴĸĚĺńĬȮŏıŊŗŀįĽĴŏĔĽĶŒĬĭŅĚįĸœĴƟȮŏĝƞĬȮĴŃĴƞĺĚŐĸŃıŋĪĶŅȮŐĨƞœĴƞŒĝƞŐĴĸĚĺńĬĪňŗĶĭĔĺĬŒĬ
ĭƟŅĬ 

o ŒĬħƟŅĬįĸĚŅĬĔŅĶĺŇěńĵĕŀĚĴľŅĺŇĪĵŅĸńĵłȮŀŅĪŇ 
- ĴňĚŅĬĺŇěńĵŏĶŊŗŀĚȮRice Blast Data Monitoring and Early Warning System ĽŅĴŅĶĩĨĶĺěěńĭěŋħĪňŗ
ŏĔŇħĻńĨĶŌıŊĝȮėĺŅĴŐĴƞĬĵņĮĶŃĴŅĦȮ70% 

- Using Deep Learning to identify Maturity and 3 D Distance in Pineapple fields 
- 5G Embedded E-Commerce System 

ĪńŘĚĬňŘŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅħƟŅĬĔŅĶŏĔļĨĶŐĸŃŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢĔŅĶŏĔļĨĶŏľĸƞŅĬňŘȮĭŅĚĽƞĺĬĴňĭĶŇļńĪŏŀĔĝĬ
ĶƞĺĴŀŀĔŐĭĭħƟĺĵȮőħĵĶńģĭŅĸŒľƟĪŋĬĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶȮŐĨƞŏĴŊŗŀĪņĽņŏĶŖěŐĸƟĺĽŇĪīŇĭńĨĶŏĮƦĬĕŀĚĶńģĭŅĸ  

  
2. Tainan District Agricultural Research and Extension Station Tainan District Agricultural Research 

and Extension Station*Ȯ70 Muchang Hsinhua District, 71246 TainanȮŏĮƦĬĽĩŅĭńĬĺŇěńĵħƟŅĬĔŅĶŏĔļĨĶ
ĪňŗĴňįĸĚŅĬĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝĨƞŅĚŕľĸŅĵĮĶŃŏĳĪȮĶĺĴĪńŘĚȮĴňĔŅĶĺŇěńĵħƟŅĬĔŅĶŏĔļĨĶŏıŊŗŀĶŀĚĶńĭĔŅĶ
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ŏĮĸňŗĵĬŐĮĸĚĽĳŅıŀŅĔŅĻȮŐĸŃĔŅĶĮƚŀĚĔńĬĳńĵıŇĭńĨŇȮŐĨƞľŅĔĔĸƞŅĺŏĜıŅŃįĸœĴƟȮľĬƞĺĵĚŅĬĴňįĸĚŅĬőħħŏħƞĬ 
őħĵŏĜıŅŃŏĶŊŗŀĚȮĽƟĴőŀȮĴŃĴƞĺĚȮŐĸŃŐĔƟĺĴńĚĔĶȮĨńĺŀĵƞŅĚȮŏĝƞĬ 
- ȮĔŅĶĨńħŐĨƞĚĔŇŗĚŐĸŃĪĶĚıŋƞĴĽƟĴőŀŒľƟĴňįĸĨƞŀŀńĨĶŅĔŅĶŀŀĔħŀĔŐĸŃėŋĦĳŅıĕŀĚįĸ 
- ĔŅĶĨńħŐĨƞĚĔŇŗĚĸņœĵŒĬĶŃĵŃĪňŗħŀĔĨŌĴĞŉŗĚıĭĺƞŅěŃŒľƟįĸħňĔĺƞŅŒĬĶŃĵŃĪňŗŏĶŇŗĴŏĮƦĬįĸŐĸƟĺ  
- ĔŅĶĺŇěńĵħƟŅĬĔŅĶěńħĔŅĶĔƞŀĬŏĔŖĭŏĔňŗĵĺŒĬĔŅĶŏĔŖĭĶńĔļŅįĸœĴƟȮŐĸŃĔŅĶĮƚŀĚĔńĬĔŅĶĔĶŃĪĭĔĶŃŐĪĔ
ĕŀĚįĸœĴƟĶŃľĺƞŅĚĔŅĶĭĶĶěŋ  

- ĔŅĶĺŇěńĵľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮŒĬŏĶŊŗŀĚȮPre-Cooling ŐĸŃŏĪėőĬőĸĵňȮCold Storage ŏıŊŗŀŏıŇŗĴĕňħ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽƞĚŀŀĔıŊĝįńĔŐĸŃįĸœĴƟ 

- ĔŅĶĺŇěńĵħƟŅĬŏĪėőĬőĸĵňĔŅĶŏıŇŗĴėŋĦĳŅıĕŀĚĴŃĴƞĺĚĽƞĚŀŀĔħƟĺĵĬŘņĶƟŀĬȮŐĸŃĔŅĶĕĬĽƞĚĪňŗŀŋĦľĳŌĴŇĨŗņ  
 
ŒĬħƟŅĬĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňŏĔļĨĶȮĴňĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶěņĬĺĬĴŅĔ ĽĩŅĭńĬ
łȮĴňŏĮƚŅľĴŅĵŏıŊŗŀĽƞĚĨƞŀŏĪėőĬőĸĵňœĮĵńĚįŌƟįĸŇĨŏŀĔĝĬŒľƟĪņĔŅĶįĸŇĨŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚŏĔļĨĶĔĶ
ŒĬĪƟŀĚĩŇŗĬȮŐĸŃĽĩŅĭńĬłĵńĚĪņľĬƟŅĪňŗŒĬĔŅĶĬņŏĕƟŅŐĸŃĪħĽŀĭŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶĪňŗŀŅěĴňėĺŅĴŏľĴŅŃĽĴ
ŒĬĔŅĶĬņĴŅŒĝƟŒĬĮĶŃŏĪĻȮĞŉŗĚěŃĔĸƞŅĺĩŉĚŏĜıŅŃĪňŗĽŅĴŅĶĩĬņĴŅŒĝƟœħƟĔńĭįĸœĴƟȮœħƟŐĔƞ 
- ĶĩĨńħľĠƟŅȮSelf-propelled  
- Extensive Air-blast Sprayer 
- ĶĩœĩıĶĺĬĭĬıŊŘĬĪňŗĽŌĚŐĭĭĬńŗĚȮ 
- ŏėĶŊŗŀĚĺŅĚĲƕĸƢĴıĸŅĽĨŇĔėĸŋĴħŇĬ  

ėĦŃįŌƟĺŇěńĵœħƟĕŀħŌŏėĶŊŗŀĚěńĔĶĔĸŏıŊŗŀŒĝƟŒĬĔŅĶįĸŇĨ-ŏĔŖĭŏĔňŗĵĺŐĸŃħƟŅĬĨƞŅĚŕĪňŗŏĔňŗĵĺĔńĭįĸœĴƟȮĞŉŗĚŏěƟŅľĬƟŅĪňŗœħƟĬņœĮ
ħŌŏėĶŊŗŀĚěńĔĶĔŅĶŏĔļĨĶĪňŗĽĩŅĭńĬœħƟıńĥĬŅĕŉŘĬŏŀĚľĶŊŀĬņŏĕƟŅĨƟĬŐĭĭĴŅıńĥĬŅĨƞŀĵŀħľĸŅĵĮĶŃŏĳĪȮŐĨƞĪňŗ
ĬƞŅĽĬŒěȮėŊŀȮŏėĶŊŗŀĚĵĔȮKB-E300H ĽņľĶńĭĔŅĶŏĔŖĭįĸœĴƟĭĬĪňŗĽŌĚȮĪňŗĬƞŅěŃĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĪņĚŅĬŐĸŃĴň
ĕĬŅħėƞŀĬĕƟŅĚŏĸŖĔĪňŗĽŅĴŅĶĩŒĝƟœħƟĽņľĶńĭŐĮĸĚįĸœĴƟĪňŗĴňŒĬŏĴŊŀĚœĪĵȮ 

ŀĵƞŅĚœĶĔŖĨŅĴȮŒĬĔŅĶľŅĶŊŀĔńĭŏěƟŅľĬƟŅĪňŗĕŀĚĽĩŅĭńĬłȮıĭĺƞŅĮĶŃĽĭĮƤĠľŅŒĬĔŅĶĕŅħŐėĸĬĬńĔĺŇěńĵĪňŗĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠȮőħĵŏĜıŅŃŒĬħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅħƟŅĬŏėĶŊŗŀĚěńĔĶĔĸȮŏĬŊŗŀĚěŅĔĴńĔěŃĩŌĔĳŅėŏŀĔĝĬŐĵƞĚĨńĺœĮ
ĪņĚŅĬħƟĺĵėƞŅĨŀĭŐĪĬĪňŗĽŌĚĔĺƞŅ 

   
3. Taiwan Banana Research InstituteȮ&TBRI)*ȮNo. 1, Rongquan Street, Yuquan Village, Jiuru 

Township, Pingtung County 90442ȮĽĩŅĭńĬĺŇěńĵĔĸƟĺĵœĨƟľĺńĬȮŏĴŊŀĚįŇĚĨĚȮŏĮƦĬŀĚėƢĔŅĶĕŀĚĶńģŒĬĽńĚĔńħ
ĔĶŃĪĶĺĚŏĔļĨĶȮėĸƟŅĵĔńĭŀĚėƢĔŅĶĴľŅĝĬȮĪņľĬƟŅĪňŗĺŇěńĵŐĸŃıńĥĬŅŒĬŏĶŊŗŀĚıńĬīŋƢĔĸƟĺĵĨƞŅĚŕȮŏĬƟĬĔŅĶĪņȮ
Tissue Culture  ŐĸŃĕŅĵıńĬīŋƢŒľƟĔńĭŏĔļĨĶĔĶŒĬĶŅėŅĨŗņȮőħĵĶńģŒľƟĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶŏĚŇĬȮŐĸŃĴň
ĽĩŅĭńĬĔŅĶĻŉĔļŅ-ĽĩŅĭńĬĺŇěńĵĨƞŅĚŕŒľƟėĺŅĴĶƞĺĴĴŊŀȮĶƞĺĴĔńĭĽĴŅėĴŏĔļĨĶĔĶĝŅĺĽĺĬĔĸƟĺĵȮ 

ėĦŃįŌƟĺŇěńĵœħƟŏĕƟŅıĭĔńĭȮMr.ȮOmir Castaneda ŐĸŃėŋĦĽŋĳŅıĶȮıŇĴıƢĽĴŅĬȮŏěƟŅľĬƟŅĪňŗĕŀĚĽĩŅĭńĬłȮĞŉŗĚœħƟ
ŀīŇĭŅĵĶŌĮŐĭĭĔŅĶĺŇěńĵŐĸŃıńĥĬŅĔĸƟĺĵıńĬīŋƢĨƞŅĚŕȮĽĩŅĭńĬłĪņľĬƟŅĪňŗėńħŏĸŊŀĔıńĬīŋƢȮŏĔŖĭľĬƞŀĪňŗĴňėŋĦĳŅıȮĪņȮ
Tissue Culture  ėńħĕĬŅħ łĸłȮĚŅĬĨƞŅĚŕĕŉŘĬŀĵŌƞĔńĭķħŌĔŅĸȮŐĸŃŏĴŊŗŀĕŅĵıńĬīŋƢŒľƟĔńĭŏĔļĨĶĔĶŐĸƟĺŒĬŐĨƞĸŃ
ŏħŊŀĬěŃĴňŏěƟŅľĬƟŅĪňŗœĮħŌėĺŅĴĔƟŅĺľĬƟŅŐĸŃĮƤĠľŅĨƞŅĚŕŒĬĔŅĶĮĸŌĔĔĸƟĺĵŏıŊŗŀĬņĴŅĮĶńĭĮĶŋĚȮıńĬīŋƢĪňŗĬŇĵĴŒĬ
ĮƤěěŋĭńĬėŊŀıńĬīŋƢŀŌƞľĸĚȮĞŉŗĚĽƞĚŀŀĔœĮĠňŗĮŋƙĬěņĬĺĬĴŅĔȮŏĮƦĬĔĸƟĺĵľŀĴĪňŗĴňįŇĺľĬŅĔĺƞŅĔĸƟĺĵľŀĴĪŀĚĕŀĚœĪĵȮ
ĮƤěěŋĭńĬœħƟĮĶńĭĮĶŋĚıńĬīŋƢĕŉŘĬŀňĔŏĶňĵĔĺƞŅıńĬīŋƢŀŌƞľƟŅĺȮŐĨƞĵńĚœĴƞœħƟĶńĭėĺŅĴĬŇĵĴĴŅĔĬńĔȮĔĸƟĺĵĪňŗĮĸŌĔŏĮƦĬĔĸƟĺĵ
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ŀŇĬĪĶňĵƢȮĮĸŀħěŅĔőĶėœĺĶńĽȮFOC ĽĩŅĭńĬłĴňŏėĶŊŀĕƞŅĵ Nursery ĔĶŃěŅĵŀĵŌƞľĸŅĵŐľƞĚŒĬĮĶŃŏĪĻȮĮƤěěŋĭńĬ
œĨƟľĺńĬĽƞĚŀŀĔĔĸƟĺĵĮĶŃĴŅĦĮƖĸŃȮ2 ĸƟŅĬĨńĬŐĨƞĴňŐĬĺőĬƟĴĸħĸĚȮ 

ŒĬħƟŅĬĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔŅĶŏĔļĨĶȮĽĩŅĭńĬłœħƟĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬĺŇěńĵĨƞŅĚŕıńĥĬŅŏėĶŊŗŀĚĨńħĔĸƟĺĵĪňŗĴň 
Sensor ŒľƟĨńħŏėĶŊŀĔĸƟĺĵŀĵƞŅĚĩŌĔĨƟŀĚȮĔĸƟĺĵěŃĨƟŀĚŏħŖħĮĸŅĵěŋĔŀŀĔĪŋĔĸŌĔȮŏĔļĨĶĔĶěŃŏĮƦĬįŌƟėńħĔĸƟĺĵĪňŗěŃĽŋĔ
őħĵĴňŏėĶŊŗŀĚľĴŅĵŏıŊŗŀŒľƟ Sensor ĞŉŗĚŏĮƦĬȮAI ĨńħȮĔĸƟĺĵěŃĩŌĔėĸŋĴħƟĺĵĩŋĚĔĶŃħŅļĨńŘĚŐĨƞŏĶŇŗĴŀŀĔħŀĔȮĔĶŃħŅļĪňŗ
ľƞŀŏėĶŊŀĔĸƟĺĵěŃĨƟŀĚĪĬĪŅĬĨƞŀŐĽĚŐħħŐĸŃĽŅĴŅĶĩĩƞŅĵŏĪŀŅĔŅĻěŅĔĳŅĵŒĬœħƟ ȮŏĔļĨĶĔĶěŃĽŅĴŅĶĩĸƟĺĚĴŊŀ
ŏĕƟŅœĮħŌĺƞŅĔĸƟĺĵŏĨŖĴĶŌĮŐĸƟĺľĶŊŀĵńĚȮŐĨƞĵńĚœĴƞĴňŏėĶŊŗŀĚĴŊŀĺńħėĺŅĴĽŋĔŐĔƞĕŀĚĔĸƟĺĵȮĬŀĔěŅĔĬňŘĴňĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶȮ
Air Blast Sprayer ŐĸŃőħĶĬŒĬĔŅĶŒľƟĮŋƜĵ/ĜňħĵŅħƟĺĵ 

ėŋĦĽŋĳŅıĶœħƟŀīŇĭŅĵŏıŇŗĴŏĨŇĴĺƞŅȮĮƤěěŋĭńĬœĨƟľĺńĬŀĬŋĠŅĨŒľƟŐĶĚĚŅĬĨƞŅĚĝŅĨŇŏĕƟŅĴŅĪņĚŅĬĳŅėĔŅĶŏĔļĨĶœħƟȮőħĵ
ľŅĔŏĮƦĬĽĺĬįĸœĴƟĽŅĴŅĶĩěƟŅĚœħƟȮ1 ėĬȮľŅĔŏĮƦĬĽĺĬįńĔĽŅĴŅĶĩěƟŅĚœħƟȮ2 ėĬȮėƞŅěƟŅĚŐĶĚĚŅĬĨƞŅĚĝŅĨŇŏĜĸňŗĵĺńĬ
ĸŃ  1,200-1,500 ħŀĸĸŅĶƢȮįŌƟľĠŇĚěŃœħƟĮĶŃĴŅĦȮ1,200 ħŀĸĸŅĶƢŐĨƞįŌƟĝŅĵěŃœħƟĴŅĔĔĺƞŅȮľŅĔŏĮƦĬőĶĚĚŅĬ
ŀŋĨĽŅľĔĶĶĴĪňŗěƟŅĚėĬĚŅĬœĨƟľĺńĬȮ10 ėĬěŃěƟŅĚėĬĚŅĬĨƞŅĚĝŅĨŇœħƟȮ3 ėĬȮĽņľĶńĭĔŅĶěƟŅĚŐĶĚĚŅĬĨƞŅĚĝŅĨŇĕŀĚ
ĽĩŅĭńĬłȮėŇħŏĮƦĬĝńŗĺőĴĚĝńŗĺőĴĚĸŃȮ250-300 ħŀĸĸŅĶƢȮ 

ŀĵƞŅĚœĶĔŖĨŅĴĔŅĶěƟŅĚŐĶĚĚŅĬĨƞŅĚĝŅĨŇĽƞĚįĸĨƞŀĔŅĶıńĥĬŅŏėĶŊŗŀĚěńĔĶĔŅĶŏĔļĨĶȮŏĬŊŗŀĚěŅĔĴňėĺŅĴěņŏĮƦĬŒĬĔŅĶ
ŒĝƟŏėĶŊŗŀĚěńĔĶĬƟŀĵĸĚȮ 

  
ľĬƞĺĵĚŅĬŏŀĔĝĬȮĪňŗŐĮĶĶŌĮĽŇĬėƟŅŏĔļĨĶŐĸŃĪņĔŅĶĨĸŅħȮĶĺĴĪńŘĚĴňĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶȮ 

MadouȮD_pkcpqŲ?qqmag_rgml*Ȯ721 No. 56, Xinsheng N. Rd., Madou Dist., Tainan City 721, TaiwanȮ
ŏĮƦĬĽĴŅėĴĕŀĚŏĔļĨĶĔĶįŌƟĮĸŌĔĽƟĴőŀ ŏĕĨ MadouȮŏĴŊŀĚȮTainanȮĽĴŅėĴłȮĬňŘœħƟĶńĭĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňěŅĔȮ
Tainan District Agricultural Research and Extension Station ĴňĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶĮĶŃŏĳĪĨƞŅĚŕȮŒĬĪŋĔ
ĕńŘĬĨŀĬĕŀĚĔŅĶįĸŇĨȮŐĨƞėĦŃįŌƟĺŇěńĵœħƟĴňőŀĔŅĽħŌŏĜıŅŃŒĬĕńŘĬĨŀĬľĸńĚĔŅĶŏĔŖĭŏĔňŗĵĺȮĞŉŗĚĴňĶŃĭĭŏėĶŊŗŀĚěńĔĶŒĬĔŅĶ
ėńħŏĔĶħĽƟĴőŀȮőħĵįĸĽƟĴőŀĪňŗŏĔļĨĶĬņĴŅĽƞĚěŃĩŌĔĬņŏĕƟŅŏėĶŊŗŀĚĨĶĺěĽĳŅıĽňįŇĺ ĞŉŗĚŏĮƦĬŏėĶŊŗŀĚĪňŗĬņŏĕƟŅěŅĔĠňŗĮŋƙĬȮ
įĸĪňŗĩŌĔėńħœĺƟěŃŏĕƟŅŏėĶŊŗŀĚėńħŐĵĔĪňŗįĸŇĨŒĬœĨƟľĺńĬȮĽƟĴőŀĪňŗœħƟĕĬŅħěŃĩŌĔĬņœĮĭĶĶěŋĔĸƞŀĚŏıŊŗŀĬņŀŀĔĽŌƞĨĸŅħ
ĨƞŀœĮȮĽƞĺĬĪňŗĩŌĔėńħŀŀĔěŃĩŌĔĬņœĮŏĕƟŅŏėĶŊŗŀĚĮŀĔŏĮĸŊŀĔȮŏıŊŗŀĬņŏĮĸŊŀĔœĮŏĕƟŅŏėĶŊŗŀĚĭňĭŏŀŅĬŘņľŀĴěŅĔ
ŏĮĸŊŀĔ ĬŀĔěŅĔĬńŘĬĽĴŅėĴłȮĵńĚĴňĶŃĭĭĔŅĶĨĸŅħŏıŊŗŀĬņĽŇĬėƟŅĪńŘĚįĸĽƟĴőŀĽħŐĸŃĽŇĬėƟŅŐĮĶĶŌĮŀŀĔĽŌƞįŌƟĭĶŇőĳė 

 
ŏĔļĨĶĔĶĶŅĵĵƞŀĵ  

ėĦŃįŌƟĺŇěńĵœħƟĴňőŀĔŅĽĶƞĺĴŐĸĔŏĮĸňŗĵĬıŌħėŋĵĔńĭŏěƟŅĕŀĚĔŇěĔŅĶĽĺĬįĸœĴƟŐĸŃħŌĚŅĬĔńĭŏĔļĨĶĔĶĶŅĵĵƞŀĵįŌƟĮĸŌĔ
įńĔŐĸŃįĸœĴƟŏĴŊŀĚįŇĚĨĚȮěņĬĺĬȮ2ȮĶŅĵȮ 

ěŅĔĔŅĶıŌħėŋĵĔńĭŏĔļĨĶĔĶıĭĺƞŅĴňŀŋĮĔĶĦƢĔŅĶŏĔļĨĶĪňŗĬƞŅĽĬŒěėŊŀȮĔŅĶŒĝƟŏĶŊŀĬĔŅĚĴŋƟĚėĸŋĴıŊŘĬĪňŗįĸŇĨįńĔŐĸŃ
įĸœĴƟŏıŊŗŀįĸŇĨŏĔļĨĶŀŇĬĪĶňĵƢĞŉŗĚŏĔļĨĶĔĶěŃĴňĶŅĵœħƟĽŌĚĔĺƞŅȮŀŋĮĔĶĦƢĮĶŃĔŀĭħƟĺĵŏľĸŖĔőėĶĚĽĶƟŅĚŐĸŃĴŋƟĚ
ıĸŅĽĨŇĔĪňŗĴňėĺŅĴŐĕŖĚŐĶĚȮĽŅĴŅĶĩĪĬĪŅĬĨƞŀĸĴıŅĵŋœħƟȮőħĵĶńģěŃŒľƟŏĚŇĬĝƞĺĵŏľĸŊŀĔńĭŏĔļĨĶĔĶĮĶŃĴŅĦȮ
30% ĕŀĚėƞŅŒĝƟěƞŅĵ ŒĬĔŅĶĕŀėĺŅĴĝƞĺĵŏľĸŊŀěŃįƞŅĬįŌƟĶńĭěƟŅĚŏŀĔĝĬĞŉŗĚŏĮƦĬįŌƟĴŅĨĶĺěıŊŘĬĪňŗŐĸŃěńħĔŅĶĵŊŗĬėņ
ĕŀŒľƟȮįŌƟĶńĭěƟŅĚěŃĪņľĬƟŅĪňŗĔŅĚĴŋƟĚėĸŋĴıŊŘĬĪňŗŒľƟŏĔļĨĶĔĶŒĬėĶńŘĚŐĶĔȮŐĨƞľŅĔĨƟŀĚĔŅĶĶŊŘŀĴŋƟĚŏıŊŗŀľĸĭıŅĵŋľĶŊŀŒľƟ
ŐĽĚŐħħŏĕƟŅĴŅĔĕŉŘĬŏĔļĨĶĔĶěŃĨƟŀĚĪņŏŀĚľĶŊŀěƟŅĚŐĶĚĚŅĬȮŏĔļĨĶĔĶĴńĔěŃŏĸňŘĵĚįŉŘĚŏıŊŗŀĝƞĺĵįĽĴŏĔĽĶĳŅĵŒĬ
ĴŋƟĚȮŏĔļĨĶĔĶĭŅĚėĬŏĸňŘĵĚŐĴĸĚĺńĬŏıŊŗŀĝƞĺĵŒĬĔŅĶįĽĴŏĔĽĶȮĬŀĔěŅĔŏĶŊŀĬĔŅĚĴŋƟĚŐĸƟĺŏĔļĨĶĔĶĽƞĺĬŒľĠƞĴň
ŏėĶŊŗŀĚěńĔĶĔŅĶŏĔļĨĶŏıňĵĚŏĸŖĔĬƟŀĵȮŏĝƞĬȮŏėĶŊŗŀĚŒľƟĮŋƜĵ-ŒľƟĬŘņȮ 
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ŒĬĔŅĶŏħŇĬĪŅĚœĮħŌĽĺĬıŋĪĶŅĕŀĚŏĔļĨĶĔĶŒĬŏĴŊŀĚįŇĚĨĚȮĽĩŅĬĪňŗŀĵŌƞŒĔĸƟĳŌŏĕŅȮĴňĸņīŅĶœľĸįƞŅĬȮŏĔļĨĶĔĶŒĝƟ
ŏĶŊŀĬĔŅĚĴŋƟĚĕĬŅħŒľĠƞėĸŋĴıŊŘĬĪňŗĮĶŃĴŅĦȮ3 œĶƞȮėĺŅĴĽŌĚĕŀĚĴŋƟĚĮĶŃĴŅĦȮ2 ŏĴĨĶȮőħĵŒĝƟĸĺħĽĸŇĚĕŉĚħƟŅĬĭĬ
ŐĸŃĨńħŐĨƞĚĔŇŗĚıŋĪĶŅŐĨƞĸŃĨƟĬŒľƟŏľĸŊŀĮĶŃĴŅĦȮ3-4 ĔŇŗĚĴňėĺŅĴĽŌĚœĴƞŏĔŇĬĔĺƞŅėĺŅĴĽŌĚĕŀĚĴŋƟĚȮŐĸƟĺĴńħĔŇŗĚĔńĭ
ĸĺħĽĸŇĚȮĪņŒľƟĔŅĶŏĔŖĭįĸŐĸŃĔŅĶŒľƟĬŘņ-ŒľƟĮŋƜĵĽŃħĺĔŏĬŊŗŀĚěŅĔĪĶĚıŋƞĴőĮĶƞĚȮŐĸŃŏĸňŘĵĚŐĴĸĚĺńĬĳŅĵŒĬĽĺĬ
ŏıŊŗŀŒľƟĝƞĺĵįĽĴŏĔĽĶȮŏĔļĨĶĔĶįŌƟĬňŘěƟŅĚŐĶĚĚŅĬĨƞŅĚĝŅĨŇŏıŊŗŀĝƞĺĵŒĬĽĺĬȮŐĨƞŏĴŊŗŀıƟĬĶŃĵŃŏĺĸŅĪňŗĨƟŀĚŒĝƟŐĶĚĚŅĬ
ŏĔļĨĶĔĶěŃľŅĚŅĬŒĬĽƞĺĬŀŊŗĬĪňŗĵńĚĴňįĸįĸŇĨŒľƟĪņŏıŊŗŀĶńĔļŅŐĶĚĚŅĬĨƞŅĚĝŅĨŇŒľƟŀĵŌƞĔńĭĽĺĬȮŏėĶŊŗŀĚěńĔĶĔŅĶŏĔļĨĶ
ĪňŗŒĝƟȮėƞŀĬĕƟŅĚěŃīĶĶĴħŅȮŏĝƞĬȮŏėĶŊŗŀĚŒľƟĮŋƜĵ-ŒľƟĵŅȮŏėĶŊŗŀĚěńĔĶŒĬĔŅĶėńħıŋĪĶŅħƟĺĵĬŘņľĬńĔȮŐĸŃĶĩĔŅĶŏĔļĨĶ
ŏıŊŗŀĕĬĽƞĚįĸįĸŇĨ 

ŏĔļĨĶĔĶįŌƟĮĸŌĔĽńĭĮŃĶħŏĮƦĬľĠŇĚĺńĵĔĸŅĚėĬŏıňĵĚįŌƟŏħňĵĺĪňŗĪņĚŅĬĪŋĔŀĵƞŅĚŒĬĶƞĽńĭĮŃĶħĕĬŅħŒľĠƞȮŒĬĔŅĶĮĸŌĔ
ŒĝƟĺŇīňěƟŅĚĮĸŌĔŐĸŃŒľƟĬŘņȮĴňĔŅĶŒĝƟŏľĵňŗĵĺŐĸŃĬĔŁŌĔĝƞĺĵěńħĻńĨĶŌıŊĝȮŐĸŃŒĬĔŅĶŒľƟĮŋƜĵŒĝƟĺŇīňěƟŅĚįŌƟŏĝňŗĵĺĝŅĠĴŅŒľƟ
ĮŋƜĵĪňŗőėĬŒĭŏıĶŅŃľŅĔŒľƟĽŌĚĔĺƞŅĬńŘĬĨƟĬěŃĨŅĵȮĴňĔŅĶŒĝƟĽŅĶŏėĴňĭŅĚŀĵƞŅĚŏıŊŗŀŏĶƞĚŒľƟĽńĭĮŃĶħŀŀĔħŀĔŏĮƦĬȮLotȮ
ŏıŊŗŀŒľƟĪņĚŅĬœħƟĪńĬŏĺĸŅŒĬŐĨƞĸŃĝƞĺĚ ŐĸŃŏĴŊŗŀŀŀĔįĸŐĸƟĺĔŖěŃĴňőĶĚĚŅĬŏľĴŅĞŊŘŀőħĵĴňėĬĚŅĬĴŅĨńħĽńĭĮŃĶħĪňŗĴň
ĕĬŅħĕŀĚĸŌĔıŀŏľĴŅŃĔńĭĔŅĶĪņĽńĭĮŃĶħĔĶŃĮƜŀĚȮħńĚĬńŘĬŏĴŊŗŀėńħœħƟŐĸƟĺĔŖěŃĪŇŘĚįĸĕĬŅħŒľĠƞœĺƟȮĞŉŗĚŏĔļĨĶĔĶěŃ
ĕŅĵŒľƟįŌƟĞŊŘŀĪňŗĴŅŏĔŖĭĽńĭĮŃĶħŏŀĚŒĬœĶƞ  

ŏĔļĨĶĔĶįŌƟĮĸŌĔľĴŅĔĴňĔŅĶŒĝƟŀŋĮĔĶĦƢīĶĶĴħŅŒĬĔŅĶŏĔŖĭŏĔňŗĵĺȮœħƟŐĔƞœĴƟĪňŗĽŅĴŅĶĩĨƞŀĵŅĺœħƟĴŅĔĔĺƞŅȮ5-6 ŏĴĨĶ
ĪňŗĮĸŅĵĴňŒĭĴňħőėƟĚĽņľĶńĭŏĔňŗĵĺįĸľĴŅĔĸĚĴŅȮĬŀĔĬńŘĬŏĮƦĬŏėĶŊŗŀĚěńĔĶıƞĬĬŘņŐĸŃıƞĬĵŅīĶĶĴħŅ 

 
 ĭĶŇļńĪŏŀĔĝĬįŌƟįĸŇĨŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶ  

ėĦŃįŌƟĺŇěńĵœħƟĴňőŀĔŅĽŏĕƟŅŏĵňŗĵĴĝĴĭĶŇļńĪȮKulin Technology Co.Ltd.ȮĪňŗ ŏĕĨȮDaliao ŏĴŊŀĚȮKaohsiungȮ
ĭĶŇļńĪĬňŘĽŅĴŅĶĩįĸŇĨŏėĶŊŗŀĚěńĔĶĔŅĶŏĔļĨĶœħƟľĸŅĵĮĶŃŏĳĪĨŅĴėĺŅĴĨƟŀĚĔŅĶĽņľĶńĭĔŅĶŐĔƟœĕĮƤĠľŅħƟŅĬ
ĔŅĶŏĔļĨĶĪňŗŏĔļĨĶĔĶľĶŊŀľĬƞĺĵĚŅĬĳŅėĶńģĶƟŀĚĕŀȮľĶŊŀĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĪňŗěŃŒĝƟȮŏėĶŊŗŀĚěńĔĶĪňŗįĸŇĨěŅĔ
ĭĶŇļńĪĬňŘĴňĔŅĶŒĝƟĚŅĬŒĬĮĶŃŏĪĻœĪĵȮŐĸƟĺěņĬĺĬľĬŉŗĚȮŐĸŃĭĶŇļńĪĵńĚĴňėĺŅĴĽńĴıńĬīƢŀńĬħňĔńĭľĬƞĺĵĚŅĬŐĸŃ
ŏĔļĨĶĔĶŒĬĮĶŃŏĪĻœĪĵ 

  
 
ĽņĬńĔĚŅĬĔŅĶėƟŅĕŀĚĮĶŃŏĪĻœĪĵŒĬœĨƟľĺńĬ 

ėĦŃįŌƟĺŇěńĵœħƟŏħŇĬĪŅĚŏĕƟŅŏĵňŗĵĴĽņĬńĔĚŅĬȮThailand Trade and Economic Office ĦȮĔĶŋĚœĪŏĮȮŏıŊŗŀŏĕƟŅıĭ
ĪƞŅĬĪŌĨȮĽńĦľƢȮŀĶŋĦĶńĔļƢĨŇĝńĵȮŐĸŃŏěƟŅľĬƟŅĪňŗĽņĬńĔĚŅĬȮėŋĦŀŅĶĵŅȮĦȮĴőĬĶĴĵƢȮœħƟĶƞĺĴĔńĬľŅĶŊŀĩŉĚĝƞŀĚĪŅĚ
őŀĔŅĽŒĬĔŅĶĽƞĚŀŀĔįĸœĴƟěŅĔĮĶŃŏĪĻœĪĵĴŅĵńĚœĨƟľĺńĬȮĶĺĴĪńŘĚĮƤĠľŅŀŋĮĽĶĶėĨƞŅĚŕȮœħƟĶńĭĲƤĚėĺŅĴŏľŖĬĺƞŅȮ
įĸœĴƟœĪĵĪňŗĴňőŀĔŅĽĴŅĔœħƟŐĔƞȮĴńĚėŋħȮľĴŅĔȮĴŃıĶƟŅĺŀƞŀĬȮŀĵƞŅĚœĶĔŖĨŅĴœĨƟľĺńĬĴňĔġŏĔĦĤƢĪňŗŏĕƟĴĚĺħŒĬĔŅĶ
ĬņŏĕƟŅȮœĴƞŏĜıŅŃŐĨƞŏĶŊŗŀĚĕŀĚĽŅĶĨĔėƟŅĚ  ĵńĚĶĺĴĩŉĚĶŃĭĭŏŀĔĽŅĶĨƞŅĚŕĞŉŗĚĨƟŀĚĩŌĔĨƟŀĚĔƞŀĬĔŅĶĬņŏĕƟŅȮĽņľĶńĭ
ĔŅĶĽƞĚŀŀĔįĸœĴƟœĪĵĴŅĵńĚœĨƟľĺńĬĴňĕƟŀĨĔĸĚŒĬħƟŅĬĔŅĶėƟŅȮŐĨƞĵńĚœĴƞŀŅěŏĮƕħŏįĵœħƟȮŏĬŊŗŀĚěŅĔŀŅěĔĶŃĪĭĨƞŀ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚœĪĵŐĸŃěňĬ 

  
ŒĬĳŅıĶĺĴěŅĔĔŅĶĻŉĔļŅħŌĚŅĬȮıĭĺƞŅœĨƟľĺńĬĴňĽĳŅıĪŅĚĔŅĶŏĔļĨĶėĸƟŅĵĮĶŃŏĪĻœĪĵȮĔĸƞŅĺėŊŀĬŀĔěŅĔ

ıŊĝįĸĨƞŅĚŕŀĵŌƞŒĬĳŌĴŇĳŅėŐĩĭĶƟŀĬȮŏĝƞĬŏħňĵĺĔńĭĮĶŃŏĪĻœĪĵŐĸƟĺȮŏĔļĨĶĔĶĵńĚĴňĽĳŅıŏĕƟŅĽŌƞĽńĚėĴįŌƟĽŌĚŀŅĵŋŏĝƞĬŏħňĵĺĔńĭ
ĮĶŃŏĪĻœĪĵŀňĔħƟĺĵȮŒĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏėĶŊŗŀĚěńĔĶĔĸĔŅĶŏĔļĨĶœĨƟľĺńĬěńħĶŌĮŐĭĭėĺŅĴĶƞĺĴĴŊŀȮ1ȮİƙŅĵȮœħƟŐĔƞĳŅėĶńģȮ
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ĴľŅĺŇĪĵŅĸńĵ/ľĬƞĺĵĚŅĬĺŇěńĵȮŐĸŃĭĶŇļńĪŏŀĔĝĬȮŏıŊŗŀĺŇěńĵŐĸŃıńĥĬŅĔŅĶŒĝƟŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢŐĸŃŏĪėőĬőĸĵňŒĬĔŅĶ
ŐĔƟœĕĮƤĠľŅħƟŅĬĔŅĶŏĔļĨĶĞŉŗĚœħƟĶńĭĴŅěŅĔŏĔļĨĶĔĶľĶŊŀěŅĔĳŅėĶńģȮěŉĚĴňĳŅėŏŀĔĝĬĞŉŗĚœħƟĶńĭĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵň
ĽŅĴŅĶĩĸĚĪŋĬŒĬĔŅĶįĸŇĨŏėĶŊŗŀĚěńĔĶŀŋĮĔĶĦƢĪňŗĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħœħƟȮŀňĔĪńŘĚĵńĚĴňĽĴŅėĴ-ĽľĔĶĦƢ
ĔŅĶŏĔļĨĶĞŉŗĚœħƟĶńĭĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňŏıŊŗŀŐĔƟœĕĮƤĠľŅħƟŅĬĔŅĶŏĔļĨĶěŅĔľĬƞĺĵĚŅĬĺŇěńĵĪňŗĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŒĕƟ
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