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ĺŇĪĵŅĬŇıĬīƢĜĭńĭĬňŘĬņŏĽĬŀĺŇīňĸĭİĬŀŀĔěŅĔĳŅı ŐĭƞĚŀŀĔŏĮƦĬİĬŏĭŅ ŐĸŃİĬľĬńĔ ĞŉŗĚĴň

ĺŇīňĔŅĶĸĭİĬĪňŗŐĨĔĨƞŅĚĔńĬ ŏĬŊŗŀĚěŅĔĴňĔŅĶŐĭƞĚĺŇīňĔŅĶĸĭİĬŏĮƦĬĽŀĚŀĵƞŅĚ ěŉĚěņŏĮƦĬĨƟŀĚĴňĔŅĶŐĵĔİĬ
ĔƞŀĬĪňŗěŃĬņœĮĽŌƞĕńŘĬĨŀĬĔŅĶĸĭİĬ őħĵĔŅĶěņŐĬĔİĬĬńŘĬěŃŒĝƟĔŅĶĪņ CNN ĶƞĺĴĔńĭŏĪėĬŇėĪňŗĝŊŗŀĺƞŅ 
Fusion model ŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĕŀĚĔŅĶěņŐĬĔ ĞŉŗĚŏĮƦĬĔŅĶİƗĔĽŀĬőĴŏħĸĪňŗĨƟŀĚŒĝƟĽŀĚőĴŏħĸŒĬĔŅĶ
ĶĺĴėƞŅ Weight ŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶěņŐĬĔİĬ ĨƞŀĴŅŏĮƦĬĽƞĺĬĕŀĚĔŅĶŐĵĔİĬŏĭŅ ŐĸŃİĬ
ľĬńĔ ŒĬİĬŏĭŅěŃŒĝƟĺŇīňĔŅĶĪňŗĝŊŗŀĺƞŅ SATLNet ŏĮƦĬĺŇīňĔŅĶĸĭİĬŏĭŅĪňŗĶĺĴŏĪėĬŇėĨƞŅĚŕĪňŗĝƞĺĵŒľƟ
ĽŅĴŅĶĩĸĭİĬœħƟ őħĵĺŇīňĔŅĶľĸńĔŐĸƟĺěŃŒĝƟ  Autoencoder ĞŉŗĚŏĮƦĬĺŇīňĪňŗŒĝƟİƗĔĽŀĬĳŅıĨƟĬĪŅĚŒľƟ
ŏľĴŊŀĬĔńĭĳŅıĮĸŅĵĪŅĚ őħĵĽƞĺĬŒľĠƞŐĸƟĺĺŇīňĔŅĶĬňŘœħƟĶńĭėĺŅĴĬŇĵĴŒĬŏĶŊŗŀĚĕŀĚĔŅĶĔņěńħĬŀĵĽƢ ŒĬ
ĺŇĪĵŅĬŇıĬīƢĜĭńĭĬňŘěŉĚœħƟĬņĴŅĮĶńĭŒĝƟĔńĭĔŅĶĸĭİĬ ĞŉŗĚĴŀĚĺƞŅİĬŏĮƦĬĬŀĵĽƢŒĬŀňĔĶŌĮŐĭĭľĬŉŗĚ őħĵ
ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶĸĭİĬĬńŘĬ ĬŀĔěŅĔěŃĝƞĺĵŏĶŊŗŀĚĕŀĚėĺŅĴĽĺĵĚŅĴŐĸƟĺ ĵńĚĽŅĴŅĶĩĝƞĺĵŒĬŏĶŊŗŀĚ
ĕŀĚĚŅĬŒĬħƟŅĬĔŅĶĴŀĚŏľŖĬĕŀĚĳŅı ŏĝƞĬ ĔŅĶĨĶĺěěńĭĺńĨĩŋŒĬĕĦŃİĬĨĔ ĞŉŗĚĔŅĶĸĭİĬĔƞŀĬĬńŘĬ
ĽŅĴŅĶĩĝƞĺĵĨĶĺěěńĭĺńĨĩŋœħƟħňĕŉŘĬ ŒĬĽƞĺĬĕŀĚģŅĬĕƟŀĴŌĸĳŅıěŃŒĝƟĽŅĴģŅĬĕƟŀĴŌĸėŊŀ Rain100L, 
Rain100H ŐĸŃ Rain800 ĪňŗĬņĴŅİƗĔĽŀĬ ŐĸŃĪħĽŀĭĕŀĚĳŅıİĬŏĭŅ ŐĸŃİĬľĬńĔ ŒĬĽƞĺĬĕŀĚĔŅĶ
ĪħĽŀĭİĬěĶŇĚ  
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?srmclambcp 

KP,ȮN_rq_implȮ?ICNF?AF?GQ?U?RȮ8ȮBctcjmnkclrȮmdȮGk_ecȮBcp_glgleȮKcrfmbȮ
SqgleȮBccnȮJc_plgleȮRfcqgqȮ_btgqmpȮ8ȮȮQMNMLȮNFSKCCAF?LW?*ȮNf,B, 

This thesis presents a method to remove rain from the image. It is divided 
into light rain and heavy rain, which have different methods of removing rain. Because 
there are two ways to remove the rain. Precipitation separation is thus required before 
leading to the precipitation removal step. In rain classification, CNN is combined with 
a technique called Fusion model to increase the efficiency of the classification. This is 
a training model that requires two models to combine Weights to increase the 
efficiency of rain classification. Next comes the division of light rain and heavy rain. In 
light rain, a method called SATLNet is used, a light rain removal method that combines 
various techniques that allow rain removal. The main method is to use Autoencoder, 
which is a method used to train the source image to be the same as the destination 
image. For the most part, this method is popular for eliminating noise. In this thesis, it 
has been applied to remove rain. which sees rain as noise in another form For the 
purpose of removing the rain In addition to helping with beauty Can also help in the 
field of vision, such as detecting objects in the rain. Removing the precipitation can 
help detect objects better. As for the image database, three databases, Rain100L, 
Rain100H and Rain800 are used for training. and test of images of light rain and heavy 
rain 
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ĬŅĵȮıńĽĔĶȮȮŏŀĔįŅĝńĵĽĺńĽħŇś 
 

 

 



 

ĽŅĶĭńĠ 

 ľĬƟŅ 
ĭĪėńħĵƞŀĳŅļŅœĪĵ ............................................................................................................................. Ě 

ĭĪėńħĵƞŀĳŅļŅŀńĚĔķļ ....................................................................................................................... ě 

ĔŇĨĨŇĔĶĶĴĮĶŃĔŅĻ............................................................................................................................. Ĝ 

ĽŅĶĭńĠ .............................................................................................................................................. ĝ 

ĽŅĶĭńĠĨŅĶŅĚ ................................................................................................................................... Ġ 

ĽŅĶĭńĠĳŅı ...................................................................................................................................... ġ 

ĭĪĪňŗȮ/ȮĭĪĬņ ................................................................................................................................... / 

/,/ȮėĺŅĴĽņėńĠŐĸŃĪňŗĴŅĕŀĚĮƤĠľŅ ............................................................................................. / 

/,0ȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬĺŇěńĵ ....................................................................................................... 1 

/,1ȮĕŀĭŏĕĨĕŀĚĚŅĬĺŇěńĵ .............................................................................................................. 1 

/,2ȮĮĶŃőĵĝĬƢĪňŗėŅħĺƞŅěŃœħƟĶńĭ ..................................................................................................... 1 

ĭĪĪňŗȮ0ȮĪķļġňŐĸŃĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ .............................................................................................. 2 

0,/ȮőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŐĭĭėŀĬőĺĸŌĝńĬȮ&AmltmjsrgmlȮlcsp_jȮlcrumpi' .......................... 2 

0,/,/ȮĝńŘĬėŀĬőĺĸŌĝńĬȮ&AmltmjsrgmlȮj_wcp' ......................................................................... 2 

0,0,0ȮĝńŘĬıŌĸĸŇŗĚȮ&NmmjgleȮj_wcp' ........................................................................................... 4 

0,0,1ȮĝńŘĬŏĝŊŗŀĴőĵĚĽĴĭŌĶĦƢȮ&DsjjwȮAmllcarcbȮJ_wcp' ........................................................ 4 

0,0ȮőėĶĚĕƞŅĵĔŅĶŏĕƟŅĶľńĽŀńĨőĬĴńĨŇȮ&?srmclambcp' ..................................................................... 5 

0,0,/ȮĔŅĶŏĕƟŅĶľńĽȮ&Clambcp' ............................................................................................... 5 

0,0,0ȮĝńŘĬŐİĚȮ&J_rclrȮj_wcp' ............................................................................................... 5 

0,0,1ȮĔŅĶĩŀħĶľńĽȮ&Bcambcp' ............................................................................................. 6 

0,1ȮRp_lqdcpȮjc_plgle ................................................................................................................ 6 

  



  Ğ 

0,1,/ȮĔŅĶŒĝƟőĴŏħĸĪňŗĴňĔŅĶİƗĔĽŀĬĴŅĔƞŀĬľĬƟŅȮ&Npc+rp_glcbȮkmbcj' .................................. 6 

0,1,0ȮĔŅĶĪņȮDglcȮrslgle .................................................................................................... 7 

0,2ȮKcbg_lȮqr_ai .................................................................................................................... /. 

0,3ȮĔŅĶŏıŇŗĴěņĬĺĬĕƟŀĴŌĸĳŅıȮ&Gk_ecȮ_sekclr_rgml' ........................................................... // 

0,3,/ȮĔŅĶľĴŋĬĳŅıȮ&Pmr_rgml' .......................................................................................... // 

0,3,0ȮĔŅĶŏĮĸňŗĵĬĕĬŅħĳŅıȮ&Pcqgxgle' .............................................................................. /0 

0,3,1ȮĔŅĶŏıŇŗĴĽŇŗĚĶĭĔĺĬȮ&Lmgqc' ........................................................................................ /0 

0,4ȮWMJMT3 ............................................................................................................................. /0 

0,5ȮNc_iȮqgel_j+rm+lmgqcȮp_rgm ............................................................................................... /2 

0,6ȮQrpsarsp_jȮqgkgj_pgrwȮglbcvȮkc_qspc ............................................................................. /2 

0,7ȮAmldsqrgmlȮk_rpgv ............................................................................................................ /3 

0,/.ȮĔŅĶĨĶĺěěńĭĳŅıĕŀĭȮ&CbecȮbcrcargml' ......................................................................... /4 

0,/.,/Ȯqc_paf+̀_qcb ........................................................................................................ /4 

0,/.,0ȮXcpm+apmqqgle ....................................................................................................... /6 

0,//ȮĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ ............................................................................................................ /6 

ĭĪĪňŗȮ1ȮĺŇīňħņŏĬŇĬĔŅĶĺŇěńĵ ................................................................................................................ 1. 

1,/ȮĳŅıĶĺĴĕŀĚĺŇīňĔŅĶ .............................................................................................................. 1. 

1,0ȮĔŅĶĨĶĺěěńĭĺńĨĩŋőħĵŒĝƟȮDsqgmlȮkmbcjȮĶƞĺĴĔńĭȮALL ........................................................ 1/ 

1,1ȮQ?RJLcrȮĽņľĶńĭĔĶĦňĸĭİĬŏĭŅ ......................................................................................... 11 

1,1,/ȮLmlȮ@jmai+̀_qcbȮ?srmclambcp .......................................................................... 13 

1,1,0Ȯ@jmai+̀_qcbȮ?srmclambcp ................................................................................... 13 

1,1,1ȮGknpmtcȮ@jmai ........................................................................................................ 14 

1,1,2ȮRp_lqdcpȮJc_plgleȮ?srmclambcp .......................................................................... 17 

1,2Ȯ?srmclambcpȮĽņľĶńĭĔĶĦňĸĭİĬľĬńĔ ............................................................................... 2. 

 



  ğ 

ĭĪĪňŗȮ2ȮįĸĔŅĶĪħĸŀĚĕŀĚĚŅĬĺŇěńĵ .................................................................................................. 2/ 

2,/ȮĝŋħĕƟŀĴŌĸĳŅıĪňŗŒĝƟŒĬĔŅĶĪħĸŀĚ ........................................................................................... 2/ 

2,/,/ȮĝŋħĕƟŀĴŌĸĪňŗŒĝƟĽņľĶńĭĔŅĶěņŐĬĔİĬŏĭŅȮŐĸŃİĬľĬńĔ .................................................. 2/ 

2,/,0ȮĝŋħĕƟŀĴŌĸœĺƟĽņľĶńĭĔŅĶĸĭİĬŀŀĔěŅĔĳŅı ................................................................ 22 

2,0ȮĺńħĮĶŃĽŇĪīŇĳŅıĔŅĶěņŐĬĔİĬŏĭŅȮŐĸŃİĬľĬńĔ .................................................................. 27 

2,1ȮĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĸĭİĬ ............................................................................................. 36 

2,1,/ȮĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĔŅĶĸĭİĬŏĭŅőħĵŒĝƟȮQ?RJLcr ................................................. 36 

2,1,0ȮĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĔŅĶĸĭİĬľĬńĔőħĵŒĝƟȮ?srmclambcp ....................................... 42 

2,1,1ȮĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĔŅĶĸĭİĬĪńŘĚĶŃĭĭ ................................................................... 45 

2,1,2ȮĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĔŅĶĸĭİĬěĶŇĚ ........................................................................... 45 

2,2ȮĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĨĶĺěěńĭĺńĨĩŋľĸńĚěŅĔĸĭİĬőħĵŒĝƟȮWMJM ...................................... 50 

2,2,/ȮĔŅĶĺńħĮĶŃĽŇĪīŇĳŅıőħĵŒĝƟĳŅıİĬĽńĚŏėĶŅŃľƢ ............................................................ 50 

2,2,0ȮĔŅĶĺńħĮĶŃĽŇĪīŇĳŅıőħĵŒĝƟİĬěĶŇĚ .............................................................................. 52 

ĭĪĪňŗȮ3ȮĽĶŋĮŐĸŃĕƟŀŏĽĬŀŐĬŃ ......................................................................................................... 54 

3,/ȮĽĶŋĮįĸĔŅĶĺŇěńĵ .................................................................................................................... 54 

3,0ȮĮƤĠľŅŐĸŃĕƟŀŏĽĬŀŐĬŃ ....................................................................................................... 55 

3,1ȮŐĬĺĪŅĚĔŅĶıńĥĬŅĨƞŀĵŀħ ................................................................................................... 56 

ĶŅĵĔŅĶŀƟŅĚŀŇĚ ................................................................................................................................. 57 

ĮĶŃĺńĨŇįŌƟŏĕňĵĬ .................................................................................................................................. 7/ 

 



 

ĽŅĶĭńĠĨŅĶŅĚ 

 ľĬƟŅ 
ĨŅĶŅĚĪňŗȮ2,/ȮŏĮĶňĵĭŏĪňĵĭėƞŅėĺŅĴŐĴƞĬĵņĕŀĚĺŇīňĔŅĶěņŐĬĔİĬŒĬĶŌĮŐĭĭĨƞŅĚŕ .............................. 35 

ĨŅĶŅĚĪňŗȮ2,0ȮŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıĕŀĚĳŅıİĬĨƟĬĜĭńĭȮ/ȮĶŌĮȮŐĸŃĪńŘĚģŅĬĕƟŀĴŌĸȮ/3.ȮĶŌĮ ......... 37 

ĨŅĶŅĚĪňŗȮ2,1ȮŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĸĭİĬŒĬĪŋĔĕńŘĬĨŀĬĕŀĚĔŅĶĸĭİĬ ......................... 41 

ĨŅĶŅĚĪňŗȮ2,2ȮŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĸĭİĬŒĬĚŅĬĺŇěńĵĬňŘĔńĭȮEA?Lcr ............................. 42 

ĨŅĶŅĚĪňŗȮ2,3ȮŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĸĭİĬľĬńĔŒĬėĶńŘĚĪňŗȮ/ȮŐĸŃėĶńŘĚĪňŗȮ0 ........................ 44 

ĨŅĶŅĚĪňŗȮ2,4ȮŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĸĭİĬŒĬĚŅĬĺŇěńĵĬňŘĔńĭȮEA?Lcr ............................. 44 

ĨŅĶŅĚĪňŗȮ2,5ȮŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĸĭİĬľĬńĔȮŐĸŃİĬŏĭŅĪńŘĚĶŃĭĭ ............................. 45 

  



 

ĽŅĶĭńĠĳŅı 

 ľĬƟŅ 
ĶŌĮĪňŗȮ/,/ȮĳŅıĔŅĶĨĶĺěěńĭĺńĨĩŋőħĵŒĝƟȮWmjmt3 .................................................................................. 0 

ĶŌĮĪňŗȮ0,/ȮĔŅĶľŅȮDc_rspcȮk_n ....................................................................................................... 3 

ĶŌĮĪňŗȮ0,0ȮĔŅĶľŅȮnmmjgleȮěŅĔĳŅı .................................................................................................. 4 

ĶŌĮĪňŗȮ0,1ȮőėĶĚĕƞŅĵėŀĬőĺĸŌĝńĬ ........................................................................................................... 5 

ĶŌĮĪňŗȮ0,2ȮőėĶĚĕƞŅĵĔŅĶŏĕƟŅĶľńĽŀńĨőĬĴńĨŇ ............................................................................................. 6 

ĶŌĮĪňŗȮ0,3ȮĔŅĶĪņȮRp_lqdcpȮjc_plgleȮĶŃľĺƞŅĚĽŀĚőĴŏħĸ .................................................................. 7 

ĶŌĮĪňŗȮ0,4ȮĔŅĶĪņȮDglcȮrslgle ........................................................................................................ /. 

ĶŌĮĪňŗȮ0,5ȮĔŅĶĪņȮKcbg_lȮqr_ai ..................................................................................................... // 

ĶŌĮĪňŗȮ0,6ȮĔŅĶŏıŇŗĴěņĬĺĬĶŌĮĳŅı ..................................................................................................... /0 

ĶŌĮĪňŗȮ0,7ȮőėĶĚĽĶƟŅĚĕŀĚȮWmjmt3 ..................................................................................................... /1 

ĶŌĮĪňŗȮ0,/.ȮĨńĺŀĵƞŅĚȮAmldsqgmlȮk_rpgv ......................................................................................... /3 

ĶŌĮĪňŗȮ0,//ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮQckg+QsncptgqcbȮGk_ecȮBcp_glgle ................................... /7 

ĶŌĮĪňŗȮ0,/0ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ ......................................................................... /7 

ĶŌĮĪňŗȮ0,/1ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮNpcLcr ................................................................................... 0. 

ĶŌĮĪňŗȮ0,/2ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ ......................................................................... 0/ 

ĶŌĮĪňŗȮ0,/3ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮKQNDL................................................................................... 00 

ĶŌĮĪňŗȮ0,/4ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ ......................................................................... 00 

ĶŌĮĪňŗȮ0,/5ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮQN?Lcr .................................................................................. 01 

ĶŌĮĪňŗȮ0,/6ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ ......................................................................... 01 

ĶŌĮĪňŗȮ0,/7ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮBcp_glLcr ............................................................................. 02 

ĶŌĮĪňŗȮ0,0.ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ ......................................................................... 02 

  



  Ģ 

ĶŌĮĪňŗȮ0,0/ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮPABLcr ................................................................................. 03 

ĶŌĮĪňŗȮ0,00ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ ......................................................................... 03 

ĶŌĮĪňŗȮ0,01ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮQNBLcr .................................................................................. 04 

ĶŌĮĪňŗȮ0,02ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ ......................................................................... 04 

ĶŌĮĪňŗȮ0,03ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮQ?NLcr .................................................................................. 05 

ĶŌĮĪňŗȮ0,04ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ ......................................................................... 06 

ĶŌĮĪňŗȮ0,05ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮEA?Lcr ................................................................................. 06 

ĶŌĮĪňŗȮ0,06ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ ......................................................................... 07 

ĶŌĮĪňŗȮ1,/ȮĳŅıĶĺĴĕŀĚĕńŘĬĨŀĬĔŅĶĸĭİĬ ........................................................................................ 1. 

ĶŌĮĪňŗȮ1,0ȮőėĶĚĽĶƟŅĚĕŀĚĔŅĶěņŐĬĔİĬ ............................................................................................ 10 

ĶŌĮĪňŗȮ1,1ȮőėĶĚĽĶƟŅĚĕŀĚȮQ?RJLcr .................................................................................................. 13 

ĶŌĮĪňŗȮ1,2ȮőėĶĚĽĶƟŅĚȮ?srmclambcpȮĪňŗŒĝƟĽņľĶńĭĸĭİĬ ................................................................... 13 

ĶŌĮĪňŗȮ1,3ȮĔŅĶŐĭƞĚĽƞĺĬĳŅıĽņľĶńĭĔŅĶİƗĔĽŀĬ ................................................................................ 14 

ĶŌĮĪňŗȮ1,4ȮőėĶĚĽĶƟŅĚĕŀĚȮGknpmtcȮ`jmai ....................................................................................... 16 

ĶŌĮĪňŗȮ1,5ȮĽƞĺĬĽŋħĪƟŅĵĕŀĚȮGknpmtcȮ`jmaiȮ!Ȯ0 ............................................................................. 17 

ĶŌĮĪňŗȮ1,6ȮĕńŘĬĨŀĬĔŅĶĸĭİĬľĬńĔ ..................................................................................................... 2. 

ĶŌĮĪňŗȮ2,/ȮĨńĺŀĵƞŅĚĳŅıİĬœĺƟĽņľĶńĭİƗĔĽŀĬŒĬĔŅĶĸĭİĬŏĭŅ ........................................................... 2/ 

ĶŌĮĪňŗȮ2,0ȮĨńĺŀĵƞŅĚĳŅıİĬœĺƟĽņľĶńĭĔŅĶĪħĽŀĭŒĬĔŅĶĸĭİĬŏĭŅ ..................................................... 20 

ĶŌĮĪňŗȮ2,1ȮĨńĺŀĵƞŅĚĳŅıİĬœĺƟĽņľĶńĭİƗĔĽŀĬŒĬĔŅĶĸĭİĬľĬńĔ .......................................................... 21 

ĶŌĮĪňŗȮ2,2ȮĨńĺŀĵƞŅĚĳŅıİĬœĺƟĽņľĶńĭĔŅĶĪħĽŀĭŒĬĔŅĶĸĭİĬľĬńĔ ................................................... 21 

ĶŌĮĪňŗȮ2,3ȮĨńĺŀĵƞŅĚŏĮĶňĵĭŏĪňĵĭĳŅıİĬĔńĭȮEpmslbȮrpsrfȮœĺƟĽņľĶńĭĔŅĶĪħĽŀĭİĬŏĭŅĪňŗŏıŇŗĴŏĕƟŅĴŅ22 

ĶŌĮĪňŗȮ2,4ȮĨńĺŀĵƞŅĚŏĮĶňĵĭŏĪňĵĭĳŅıİĬĔńĭȮEpmslbȮrpsrfȮœĺƟĽņľĶńĭĔŅĶİƗĔĽŀĬŒĬģŅĬĕƟŀĴŌĸȮ
P_gl/..J ....................................................................................................................................... 23 

 



  ģ 

ĶŌĮĪňŗȮ2,5ȮĨńĺŀĵƞŅĚŏĮĶňĵĭŏĪňĵĭĳŅıİĬĔńĭȮEpmslbȮrpsrfȮœĺƟĽņľĶńĭĔŅĶĪħĽŀĭŒĬģŅĬĕƟŀĴŌĸȮ
P_gl/..J ....................................................................................................................................... 24 

ĶŌĮĪňŗȮ2,6ȮĨńĺŀĵƞŅĚŏĮĶňĵĭŏĪňĵĭĳŅıİĬĔńĭȮEpmslbȮrpsrfȮœĺƟĽņľĶńĭĔŅĶİƗĔĽŀĬŒĬģŅĬĕƟŀĴŌĸȮ
P_gl/..F ....................................................................................................................................... 25 

ĶŌĮĪňŗȮ2,7ȮĨńĺŀĵƞŅĚŏĮĶňĵĭŏĪňĵĭĳŅıİĬĔńĭȮEpmslbȮrpsrfȮœĺƟĽņľĶńĭĔŅĶĪħĽŀĭŒĬģŅĬĕƟŀĴŌĸȮ
P_gl/..F ....................................................................................................................................... 26 

ĶŌĮĪňŗȮ2,/.ȮĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚȮALLȮkmbcjȮĕŀĚĳŅıİĬĨƟĬĜĭńĭ ................................................ 27 

ĶŌĮĪňŗȮ2,//ȮĨńĺŀĵƞŅĚĳŅıĪňŗĴňĔŅĶěņŐĬĔįŇħŒĬİĬľĬńĔ ....................................................................... 3. 

ĶŌĮĪňŗȮ2,/0ȮĨńĺŀĵƞŅĚĳŅıĕŀĭĕŀĚŐĨƞĸŃĺŇīňĔŅĶ ................................................................................. 3/ 

ĶŌĮĪňŗȮ2,/1ȮĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚȮDsqgmlȮkmbcjȮőħĵŒĝƟĳŅıĕŀĭŐĭĭȮQm`cj ................................ 3/ 

ĶŌĮĪňŗȮ2,/2ȮĨńĺŀĵƞŅĚĳŅıĪňŗĴňĔŅĶěņŐĬĔįŇħŒĬİĬŏĭŅ......................................................................... 30 

ĶŌĮĪňŗȮ2,/3ȮĨńĺŀĵƞŅĚĳŅıĪňŗĴňĔŅĶěņŐĬĔįŇħŒĬİĬľĬńĔ ....................................................................... 30 

ĶŌĮĪňŗȮ2,/4ȮĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚȮDsqgmlȮkmbcjȮőħĵŒĝƟĳŅıĕŀĭŐĭĭȮJ_nj_ag_l ......................... 31 

ĶŌĮĪňŗȮ2,/5ȮĨńĺŀĵƞŅĚĳŅıĪňŗĴňĔŅĶěņŐĬĔįŇħŒĬİĬľĬńĔőħĵŒĝƟĳŅıĕŀĭŐĭĭȮJ_nj_ag_l ..................... 32 

ĶŌĮĪňŗȮ2,/6ȮĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚȮDsqgmlȮkmbcjȮőħĵŒĝƟĳŅıĕŀĭŐĭĭȮA_llw ............................... 33 

ĶŌĮĪňŗȮ2,/7ȮĨńĺŀĵƞŅĚĳŅıĪňŗĴňĔŅĶěņŐĬĔįŇħŒĬİĬŏĭŅőħĵŒĝƟĳŅıĕŀĭȮA_llw .................................... 34 

ĶŌĮĪňŗȮ2,0.ȮĨńĺŀĵƞŅĚĳŅıĪňŗĴňĔŅĶěņŐĬĔįŇħŒĬİĬľĬńĔőħĵŒĝƟĳŅıĕŀĭŐĭĭȮA_llw ........................... 34 

ĶŌĮĪňŗȮ2,0/ȮĳŅıĨńĺŀĵƞŅĚĽņľĶńĭĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĔŅĶĸĭİĬ ...................................................... 36 

ĶŌĮĪňŗȮ2,00ȮŏĮĶňĵĭŏĪňĵĭĔŅĶĸĭĶŃľĺƞŅĚȮȮĳŅıİĬȮĳŅıħńŗĚŏħŇĴȮĳŅıĸĭİĬőħĵŒĝƟĺŇīňĔŅĶȮLml+̀jmai+
`_qcbȮ_srmclambcp .................................................................................................................... 37 

ĶŌĮĪňŗȮ2,01ȮŏĮĶňĵĭŏĪňĵĭĔŅĶĸĭĶŃľĺƞŅĚȮ&Ĕ'ȮĳŅıİĬȮ&ĕ'ȮĳŅıħńŗĚŏħŇĴȮ&ė'ȮĳŅıĸĭİĬőħĵŒĝƟĺŇīňĔŅĶȮ
@jmai+̀_qcbȮ_srmclambcp ......................................................................................................... 4. 

ĶŌĮĪňŗȮ2,02ȮŏĮĶňĵĭŏĪňĵĭĔŅĶĸĭĶŃľĺƞŅĚȮĳŅıİĬȮĳŅıħńŗĚŏħŇĴȮĳŅıĸĭİĬőħĵŒĝƟĺŇīňĔŅĶȮGknpmtcȮ
`jmai .............................................................................................................................................. 4/ 

ĶŌĮĪňŗȮ2,03ȮŏĮĶňĵĭŏĪňĵĭĔŅĶĸĭĶŃľĺƞŅĚȮ&Ĕ'ȮĳŅıİĬȮ&ĕ'ȮĳŅıħńŗĚŏħŇĴȮ&ė'ȮĳŅıĸĭİĬőħĵŒĝƟĺŇīňĔŅĶȮ
Rp_lqdcpȮjc_plgle.......................................................................................................................... 40 

 



  Ĥ 

ĶŌĮĪňŗȮ2,04ȮŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚȮĳŅıİĬȮĳŅıħńŗĚŏħŇĴȮĳŅıĔŅĶĸĭİĬėĶńŘĚĪňŗȮ/ȮŐĸŃȮĔŅĶĸĭİĬėĶńŘĚĪňŗȮ0
 ........................................................................................................................................................ 43 

ĶŌĮĪňŗȮ2,05ȮŏĮĶňĵĭŏĪňĵĭȮĳŅıİĬěĶŇĚħńŗĚŏħŇĴȮĳŅıĸĭİĬőħĵŒĝƟȮEA?LcrȮŐĸŃĳŅıĪňŗįƞŅĬĔŅĶĸĭİĬőħĵ
ŒĝƟȮQ?RJLcr .................................................................................................................................... 46 

ĶŌĮĪňŗȮ2,06ȮŏĮĶňĵĭŏĪňĵĭȮĳŅıİĬěĶŇĚħńŗĚŏħŇĴȮĳŅıĸĭİĬőħĵŒĝƟȮEA?LcrȮŐĸŃĳŅıĪňŗįƞŅĬĔŅĶĸĭİĬőħĵ
ŒĝƟȮQ?RJLcr .................................................................................................................................... 46 

ĶŌĮĪňŗȮ2,07ȮŏĮĶňĵĭŏĪňĵĭȮĳŅıİĬěĶŇĚħńŗĚŏħŇĴȮĳŅıĸĭİĬőħĵŒĝƟȮEA?LcrȮŐĸŃĳŅıĪňŗįƞŅĬĔŅĶĸĭİĬőħĵ
ŒĝƟȮQ?RJLcr .................................................................................................................................... 47 

ĶŌĮĪňŗȮ2,1.ȮŏĮĶňĵĭŏĪňĵĭĳŅıİĬěĶŇĚħńŗĚŏħŇĴĳŅıĔŅĶĸĭİĬőħĵŒĝƟȮEA?LcrȮŐĸŃĳŅıĪňŗįƞŅĬĔŅĶĸĭİĬ
őħĵŒĝƟőĴŏħĸİĬľĬńĔ ........................................................................................................................ 5. 

ĶŌĮĪňŗȮ2,1/ȮŏĮĶňĵĭŏĪňĵĭĳŅıİĬěĶŇĚħńŗĚŏħŇĴȮĳŅıĔŅĶĸĭİĬőħĵŒĝƟȮEA?LcrȮŐĸŃĳŅıĪňŗįƞŅĬĔŅĶĸĭİĬ
őħĵŒĝƟőĴŏħĸİĬľĬńĔ ........................................................................................................................ 5/ 

ĶŌĮĪňŗȮ2,10ȮŏĮĶňĵĭŏĪňĵĭĳŅıİĬěĶŇĚħńŗĚŏħŇĴȮĳŅıĔŅĶĸĭİĬőħĵŒĝƟȮEA?LcrȮŐĸŃĳŅıĪňŗįƞŅĬĔŅĶĸĭİĬ
őħĵŒĝƟőĴŏħĸİĬľĬńĔ ........................................................................................................................ 5/ 

ĶŌĮĪňŗȮ2,11ȮĨńĺŀĵƞŅĚĔŅĶĨĶĺěěńĭĺńĨĩŋěŅĔĳŅıȮEpmslbȮrpsrfőħĵŒĝƟȮWmjmt3 ................................. 50 

ĶŌĮĪňŗȮ2,12ȮĨńĺŀĵƞŅĚĳŅıĪňŗœĴƞĽŅĴŅĶĩĨĶĺěěńĭĺńĨĩŋœħƟŒĬĳŅıİĬȮŐĸŃĳŅıĸĭİĬ .............................. 51 

ĶŌĮĪňŗȮ2,13ȮĨńĺŀĵƞŅĚĳŅıĪňŗĨĶĺěěńĭĺńĨĩŋŏĜıŅŃĳŅıĪňŗĸĭİĬ .............................................................. 51 

ĶŌĮĪňŗȮ2,14ȮĨńĺŀĵƞŅĚĳŅıĪňŗĨĶĺěěńĭĺńĨĩŋŏĜıŅŃĳŅıĪňŗĸĭİĬ .............................................................. 51 

ĶŌĮĪňŗȮ2,15ȮĳŅıİĬěĶŇĚĪňŗĬņĨĶĺěěńĭĺńĨĩŋŒĬĳŅı .............................................................................. 52 

ĶŌĮĪňŗȮ2,16ȮĳŅıĔŅĶĸĭİĬěĶŇĚĪňŗĬņœĮĨĶĺěěńĭĺńĨĩŋŒĬĳŅı ............................................................... 53 

ĶŌĮĪňŗȮ3,/ȮĨńĺŀĵƞŅĚĔŅĶŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĳŅıĨƟĬĜĭńĭȮŐĸŃĳŅıĪňŗĸĭİĬŀŀĔŐĸƟĺŐĨƞĵńĚľĸĚŏľĸŊŀİĬ
ŀĵŌƞ ................................................................................................................................................... 55 

ĶŌĮĪňŗȮ3,0ȮŐĽħĚĨńĺŀĵƞŅĚĔŅĶŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĳŅıĨƟĬĜĭńĭȮĳŅıİĬȮŐĸŃĳŅıİĬĪňŗĩŌĔĸĭŀŀĔĪňŗĴň
ĶŅĵĸŃŏŀňĵħıŊŘĬľĸńĚĪňŗĸħĸĚœĮ ......................................................................................................... 56 

 



 

ĭĪĪňŗȮ/ 

ĭĪĬņ 

 

/,/ȮėĺŅĴĽņėńĠŐĸŃĪňŗĴŅĕŀĚĮƤĠľŅ 

ŒĬĮƤěěŋĭńĬĔŅĶĩƞŅĵĳŅıŏĮƦĬĪňŗĬŇĵĴĔńĬŀĵƞŅĚĴŅĔȮŐĴƟĺƞŅĔŅĶĩƞŅĵĳŅıĽŅĴŅĶĩĪņœħƟĪŋĔĪňŗĪŋĔŏĺĸŅȮ

ŐĨƞŒĬĭŅĚĽĩŅĬĔŅĶĦƢĴňĽŇŗĚĶĭĔĺĬĪňŗĭħĭńĚĳŅıĩƞŅĵȮĪņŒľƟĳŅıŏĔŇħȮėĺŅĴœĴƞĽĴĭŌĶĦƢȮŏĝƞĬȮĔŅĶĩƞŅĵĳŅı

ĕĦŃİĬĨĔȮěŃœħƟĳŅıĪňŗĴňĽŅĵİĬĨŇħĴŅĔńĭĳŅıĩƞŅĵȮĞŉŗĚŏĮƦĬĽŇŗĚĪňŗįŌƟĩƞŅĵœĴƞĨƟŀĚĔŅĶȮŐĴƟĺƞŅŒĬĽĩŅĬĔŅĶĦƢĬňŘ

ĽŅĴŅĶĩľĸňĔŏĸňŗĵĚœħƟőħĵĔŅĶĶŀİĬľĵŋħĨĔȮŐĨƞĨƟŀĚŐĸĔĴŅĔńĭŏĺĸŅĪňŗŏĽňĵœĮȮħƟĺĵŏľĨŋĬňŘěŉĚĴňĔŅĶĬņ

ŏĪėőĬőĸĵňĴŅŒĝƟĔńĭĳŅıĩƞŅĵŏıŊŗŀĔņěńħĽŇŗĚĶĭĔĺĬĪňŗĪņŒľƟĳŅıŏĔŇħȮėĺŅĴœĴƞĽĴĭŌĶĦƢȮĬŀĔěŅĔĬňŘŒĬĚŅĬ

ėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢĭŅĚĚŅĬěņŏĮƦĬĨƟŀĚŒĝƟĳŅıĪňŗĴňėĺŅĴĝńħŏěĬȮĴňĽŇŗĚĶĭĔĺĬĪňŗĬƟŀĵȮŏıŊŗŀŒľƟœħƟįĸĸńıīƢĪňŗħň

ĪňŗĽŋħȮŏĝƞĬȮŒĬĚŅĬĔŅĶĨĶĺěěńĭĺńĨĩŋŒĬĳŅıȮĔŅĶŐĵĔıŊŘĬĪňŗȮĳŅĵŒĬĳŅıȮěŉĚĪņŒľƟĔŅĶĸĭİĬĴňėĺŅĴĽņėńĠ

ŀĵƞŅĚĴŅĔĔńĭĚŅĬĪňŗĨƟŀĚĨĶĺěěńĭĺńĨĩŋȮľĶŊŀŐĵĔıŊŘĬĪňŗĳŅĵŒĨƟȮĽĳŅıŐĺħĸƟŀĴĪňŗİĬĨĔȮŒĬĚŅĬĺŇěńĵĬňŘěŉĚ

ĴŋƞĚŏĬƟĬœĮĪňŗĔŅĶŐĔƟĮƤĠľŅĽŇŗĚĶĭĔĺĬěŅĔĳŅıĪňŗŏĔŇħěŅĔİĬŏĪƞŅĬńŘĬȮŏĬŊŗŀĚěŅĔŏĮƦĬĽŇŗĚĪňŗıĭœħƟĭƞŀĵȮŀňĔĪńŘĚ

ŏĮƦĬĽŇŗĚĶĭĔĺĬĪňŗŏĔŇħĮƤĠľŅĔńĭĳŅıŀĵƞŅĚĴŅĔȮŏĴŖħİĬĪňŗĭħĭńĚĶŌĮĳŅıĬńŘĬĴňėĺŅĴĩňŗȮėĺŅĴľĬŅȮŐĸŃ

ĔĶŃěŅĵŀĵŌƞĪńŘĚĳŅıȮěŉĚĽŅĴŅĶĩĴŀĚŏĮƦĬĽŇŗĚĶĭĔĺĬĝĬŇħľĬŉŗĚœħƟȮȮ 

ĔŅĶŐĔƟĮƤĠľŅŒĬĮƤěěŋĭńĬĴňőĮĶŐĔĶĴĴŅĔĴŅĵĪňŗŒĝƟŒĬĔŅĶŐĔƟœĕľĶŊŀĨĔŐĨƞĚĳŅıȮĳŅĵŒĬȮ

őĮĶŐĔĶĴĴňŏėĶŊŗŀĚĴŊŀĨƞŅĚŕŒľƟŏĸŊŀĔŒĝƟĚŅĬĨŅĴėĺŅĴŏľĴŅŃĽĴȮŐĴƟĔĶŃĪńŗĚĔŅĶĸĭİĬŀŀĔěŅĔĳŅıĩƞŅĵĔŖȮ

ĵńĚĽŅĴŅĶĩĪņœħƟȮőħĵŒĝƟŏĪėĬŇėĔŅĶĨĔŐĨƞĚĳŅıȮŐĨƞĨƟŀĚŒĝƟėĺŅĴĝņĬŅĠŐĸŃĮĶŃĽĭĔŅĶĦƢĕŀĚįŌƟŐĔƟœĕ

ĳŅıȮŏıŊŗŀŒľƟœħƟĳŅıŀŀĔĴŅĴňėĺŅĴĽĴěĶŇĚŐĸŃĽĴĭŌĶĦƢĴŅĔĪňŗĽŋħȮĞŉŗĚĨƟŀĚŏĽňĵŏĺĸŅŏĮƦĬŀĵƞŅĚĴŅĔľŅĔĨƟŀĚ

ĸĭİĬŒĬĚŅĬĪňŗŏĮƦĬĳŅıŏėĸŊŗŀĬœľĺĪňŗĨƟŀĚĪņĔŅĶĸĭĪňĸŃŏĲĶĴȮěŉĚěŃœħƟĺŇħňőŀĪňŗĩŌĔĸĭİĬŀŀĔěĬľĴħȮ

ħƟĺĵŏľĨŋĬňŘěŉĚĴňĔŅĶĬņĺŇīňĔŅĶȮĮĶŃĴĺĸįĸĳŅıŐĸŃĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔŏĕƟŅĴŅĝƞĺĵŒĬĔŅĶĸĭİĬŀŀĔěŅĔ

ĳŅıĩƞŅĵ 

ĔŅĶĸĭİĬŒĬĶŌĮĳŅıŏĮƦĬĕńŘĬĨŀĬŏĭŊŘŀĚĨƟĬĪňŗĽņėńĠŒĬėŀĴıŇĺŏĨŀĶƢĺŇĪńĻĬƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ

ĮĶŃĴĺĸįĸĕŀĚĳŅıĪňŗĨƟŀĚŒĝƟėĺŅĴŐĴƞĬĵņȮȮőħĵŒĝƟĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔŀŀĔŐĭĭĺŇīňĔŅĶĸĭİĬĪňŗĝƞĺĵŏıŇŗĴ

ĮĶŃĽŇĪīŇĳŅıŒĬĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶĮĶŃĴĺĸįĸĳŅıȮŏĝƞĬȮĔŅĶĨĶĺěěńĭĺńĨĩŋ*ȮĔŅĶěņŐĬĔĺńĨĩŋȮY/*0[ȮěŃ

ŏľŖĬĺƞŅŒĬĚŅĬĪňŗĔĸƞŅĺĴŅȮľŅĔĴňĽŇŗĚĶĭĔĺĬĴŅĭħĭńĚĳŅıěŃĪņŒľƟĮĶŃĽŇĪīŇĳŅıĔŅĶĨĶĺěěńĭĺńĨĩŋȮľĶŊŀ

ĔŅĶěņŐĬĔĺńĨĩŋħƟŀĵĸĚȮŏĬŊŗŀĚěŅĔŐĭĭěņĸŀĚĔŅĶěņŐĬĔĺńĨĩŋĽƞĺĬŒľĠƞœħƟĩŌĔİƗĔĽŀĬĳŅĵŒĨƟĽĳŅĺŃĮĔĨŇȮ



  0 

œĴƞĴňĽŇŗĚĶĭĔĺĬŏĕƟŅĴŅĭħĭńĚȮĪņŒľƟŏĴŊŗŀĬņŐĭĭěņĸŀĚĴŅŒĝƟĚŅĬŒĬĽƞĺĬĕŀĚĳŅıĪňŗĶńĭŏĕƟŅĴŅĬńŘĬȮĔŅĶĔņěńħ

İĬŀŀĔěŉĚĝƞĺĵŏıŇŗĴėƞŅėĺŅĴŐĴƞĬĵņĕŀĚĺńĨĩŋœħƟŒħƟĴŅĔĕŉŘĬ 

 

 

ĶŌĮĪňŗȮ/,/ȮĳŅıĔŅĶĨĶĺěěńĭĺńĨĩŋőħĵŒĝƟȮWmjmt3 
ěŅĔĪňŗĔĸƞŅĺĴŅĕƟŅĚĨƟĬěŃŏľŖĬĺƞŅĔŅĶĔņěńħİĬĔƞŀĬĪņĔŅĶěņŐĬĔĺńĨĩŋĴňėĺŅĴĽņėńĠľŅĔŒĬĳŅı

ĬńŘĬŕĴňĽŇŗĚĶĭĔĺĬĪňŗŏĵŀŃŏĔŇĬœĮȮŒĬĚŅĬĺŇěńĵĬňŘěŉĚĽĬŒěĔņěńħĽŇŗĚĶĭĔĺĬŒĬĶŌĮŐĭĭĪňŗŏĮƦĬİĬȮŏĬŊŗŀĚěŅĔŏĮƦĬ

ĽŇŗĚĪňŗıĭœħƟĭƞŀĵȮŐĸŃĴňĕĬŅħŒľĠƞȮĞŉŗĚĽƞĚįĸĨƞŀĔŅĶěņŐĬĔĺńĨĩŋœħƟŀĵƞŅĚĝńħŏěĬħńĚĶŌĮĪňŗȮ/,/ȮľŅĔœĴƞĴňĔŅĶ

ĸĭİĬŀŀĔěŅĔĳŅıĔƞŀĬěŃœĴƞĽŅĴŅĶĩĨĶĺěěńĭĺńĨĩŋœħƟȮŐĨƞŏĴŊŗŀĪņĔŅĶĸĭİĬŀŀĔĔƞŀĬŐĸƟĺěŉĚĬņŏĕƟŅĽŌƞ

ĔĶŃĭĺĬĔŅĶĨĶĺěěńĭĺńĨĩŋȮěŃıĭĺƞŅĽŅĴŅĶĩĨĶĺěěńĭœħƟȮŐĸŃĴňėƞŅėĺŅĴĩŌĔĨƟŀĚĪňŗŒĔĸƟŏėňĵĚĔńĭĳŅı

ĨƟĬĜĭńĭ 

ŒĬĚŅĬĺŇěńĵĬňŘěŉĚœħƟĬņĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔĴŅŒĝƟŏıŊŗŀĸĭİĬŀŀĔěŅĔĳŅıȮőħĵĔĶŃĭĺĬĔŅĶĸĭİĬ

ŀŀĔěŅĔĳŅıĪňŗĚŅĬĺŇěńĵĬňŘœħƟĬņŏĽĬŀȮĴňĔŅĶĸĭİĬŀĵŌƞĽŀĚŐĭĭėŊŀİĬŏĭŅȮŐĸŃİĬľĬńĔȮȮőħĵĔƞŀĬŏĶŇŗĴ

ĔĶŃĭĺĬĔŅĶĸĭİĬĬńŘĬœħƟĴňĔŅĶŀŀĔŐĭĭĺŇīňĔŅĶėńħŐĵĔİĬŏĭŅȮŐĸŃİĬľĬńĔĔƞŀĬȮŏĬŊŗŀĚěŅĔĸńĔļĦŃĕŀĚ

İĬĪńŘĚĽŀĚĶŌĮŐĭĭĴňėĺŅĴĨƞŅĚĔńĬŀĵƞŅĚĴŅĔȮĔŅĶŐĵĔİĬŏıŊŗŀĬņœĮİƗĔĽŀĬŐĭĭěņĸŀĚěŉĚĽŅĴŅĶĩĝƞĺĵ

ŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĸĭİĬœħƟȮĞŉŗĚŒĬĽƞĺĬĕŀĚĔĶŃĭĺĬĔŅĶĸĭİĬȮĴňĽƞĺĬĮĶŃĔŀĭĽņėńĠĽŅĴĽƞĺĬ

œħƟŐĔƞȮ_srmclambcpȮY1[Ȯ*ȮgknpmtcȮ`jmaiȮŐĸŃȮrp_lqdcpȮjc_plgleȮĪňŗĽŅĴŅĶĩĝƞĺĵŒĬĔŅĶĸĭİĬœħƟȮ

Y2[ȮőħĵŒĬĽŀĚĽƞĺĬŐĶĔŒĝƟĽņľĶńĭĸĭİĬȮŐĸŃŐĵĔŏĴŖħİĬŀŀĔěŅĔĳŅıŒĬŏĭŊŘŀĚĨƟĬȮŏĴŖħİĬĪňŗĩŌĔŐĵĔ

ŀŀĔĴŅěŃĬņœĮŒĝƟĽņľĶńĭĔŅĶĪņȮgk_ecȮ_sekclr_rgmlȮŏıŊŗŀŏıŇŗĴěņĬĺĬĶŌĮĳŅıĪňŗĴňĸńĔļĦŃėĸƟŅĵĔńĭ

ĳŅıİĬĪňŗĨƟŀĚĔŅĶȮĪņŒľƟŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶĪņĬŅĵœħƟħňĵŇŗĚĕŉŘĬȮY3[ȮěŉĚŏĮƦĬĽŅŏľĨŋĪňŗŒĬĽƞĺĬĽŋħĪƟŅĵ

ěņŏĮƦĬĨƟŀĚŒĝƟȮrp_lqdcpȮjc_plgle 
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/,0ȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬĺŇěńĵ 

/,0,/ȮŏıŊŗŀĻŉĔļŅĽĩŅĮƤĨĵĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔŒĝƟĽņľĶńĭŒĬĔŅĶĸĭİĬŀŀĔěŅĔĳŅı 

/,0,0ȮŏıŊŗŀĻŉĔļŅĺŇīňĔŅĶĸĭİĬőħĵŒĝƟŏĪėĬŇėĔŅĶĮĶŃĴĺĸįĸĳŅıŐĭĭĨƞŅĚŕȮ 

/,0,1ȮȮŏıŊŗŀŀŀĔŐĭĭĺŇīňĔŅĶěņŐĬĔĮĶŃŏĳĪİĬőħĵŒĝƟĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ 

/,0,2ȮŏıŊŗŀŀŀĔŐĭĭŐĸŃıńĥĬŅĺŇīňĔŅĶĸĭİĬŀŀĔěŅĔĳŅıőħĵŒĝƟĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔ 

 

/,1ȮĕŀĭŏĕĨĕŀĚĚŅĬĺŇěńĵ 

/,1,/ȮıńĥĬŅĺŇīňĔŅĶěņŐĬĔİĬŒĬĳŅıŀŀĔŏĮƦĬİĬľĬńĔȮŐĸŃİĬŏĭŅ 

/,1,0ȮıńĥĬŅĺŇīňĔŅĶĸĭİĬŀŀĔěŅĔĳŅıȮőħĵĮĶŇĴŅĦİĬĴňėĺŅĴľĬŅŐĬƞĬŒĬĶŃħńĭĬƟŀĵĩŉĚĽŌĚ 

/,1,1ȮŒĝƟĳŅıěŅĔģŅĬĕƟŀĴŌĸĽŅīŅĶĦŃȮœħƟŐĔƞȮP_gl/..J*ȮP_gl/..FY4[Ȯ*ȮP_gl6..Y5[ȮŐĸŃĴň

ĔŅĶŏĸŊŀĔĳŅıěŅĔģŅĬĕƟŀĴŌĸŒĬȮY6[ȮěņĬĺĬȮ3.ȮĶŌĮȮŏıŊŗŀŒĝƟŒĬĔŅĶĪħĽŀĭĳŅıİĬŏĭŅŏıŇŗĴŏĨŇĴȮ 

/,1,2ȮŀŀĔŐĭĭŏĲĶĴŏĺŇĶƢėĪňŗŒĝƟĽņľĶńĭĔŅĶĸĭİĬŀŀĔěŅĔĳŅı 

 

/,2ȮĮĶŃőĵĝĬƢĪňŗėŅħĺƞŅěŃœħƟĶńĭ 

œħƟĺŇīňĔŅĶŒľĴƞĽņľĶńĭŒĝƟŒĬĔŅĶĸĭİĬŀŀĔěŅĔĳŅıȮŐĸŃĺŇīňĔŅĶěņŐĬĔĳŅıİĬŒľĴƞȮĪňŗĝƞĺĵŒľƟ

ĔŅĶĸĭİĬœħƟħňĕŉŘĬ 
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ĭĪĪňŗȮ0 

ĪķļġňŐĸŃĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 

ĪķļġňŐĸŃĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚœħƟĬņŏĽĬŀıŊŘĬģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅĺŇīňĔŅĶĸĭİĬŀŀĔ

ěŅĔĳŅıĮĶŃĔŀĭħƟĺĵȮĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔȮőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŐĭĭėŀĬőĺĸŌĝńĬ&AmltmjsrgmlȮ

lcsp_jȮlcrumpi'ȮőėĶĚĕƞŅĵĔŅĶŏĕƟŅĶľńĽ&?srmclambcp'ȮŐĸŃĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĸĭİĬŀŀĔ

ěŅĔĳŅı 

0,/ȮőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŐĭĭėŀĬőĺĸŌĝńĬȮ&AmltmjsrgmlȮlcsp_jȮlcrumpi'Ȯ 

őėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴŐĭĭėŀĬőĺĸŌĝńĬŏĮƦĬőėĶĚĕƞŅĵĮĶŃĽŅĪŏĪňĵĴĪňŗĬŇĵĴŒĝƟĔńĭĶŌĮĳŅıŏĮƦĬ

ĕƟŀĴŌĸĬņŏĕƟŅȮĴňŐĬĺėŇħĴŅěŅĔĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔĪňŗĴňěņĬĺĬĝńŘĬĪňŗĞƞŀĬŀĵŌƞŏĮƦĬěņĬĺĬĴŅĔȮŐĨƞŒĬőėĶĚĕƞŅĵ

ĮĶŃŏĳĪĬňŘěŃȮŏĮƦĬĝńŘĬĕŀĚėŀĬőĺĸŌĝńĬŐĪĬȮĞŉŗĚĴňľĬƟŅĪňŗĽĔńħĸńĔļĦŃŏħƞĬĕŀĚĕƟŀĴŌĸĪňŗĶńĭŏĕƟŅĴŅȮŏĝƞĬȮŏĽƟĬȮ

ĶŌĮĶƞŅĚȮŐĸŃĽňȮĞŉŗĚŏĮƦĬĔŅĶěņĸŀĚĪňŗėĸƟŅĵĔńĭĔŅĶĴŀĚŏľŖĬĕŀĚĴĬŋļĵƢĪňŗĴŀĚĳŅıŏĮƦĬĽƞĺĬŕěĬėĶĭĪńŘĚĳŅıȮ

ŏıŊŗŀħŌĳŅıĶĺĴĪńŘĚľĴħĕŀĚĳŅıĺƞŅŏĮƦĬĶŌĮŀŃœĶȮőħĵľĸńĔĔŅĶĪņĚŅĬĳŅĵŒĬĝńŘĬĕŀĚėŀĬőĺĸŌĝńĬȮŐĭƞĚ

ŀŀĔŏĮƦĬȮ1ȮĽƞĺĬȮħńĚĬňŘȮ 

0,/,/ȮĝńŘĬėŀĬőĺĸŌĝńĬȮ&AmltmjsrgmlȮj_wcp'ȮŏĮƦĬĝńŘĬĪňŗŐĵĔėŋĦĽĴĭńĨŇĨƞŅĚŕĕŀĚĕƟŀĴŌĸĳŅıĪňŗȮ

ĶńĭŏĕƟŅĴŅȮőħĵěŃĴňĨńĺĔĶŀĚĪňŗĳŅĵŒĬĮĶŃĔŀĭœĮħƟĺĵėƞŅĪňŗœĺƟĽņľĶńĭĽĔńħėŋĦĸńĔļĦŃŏħƞĬĕŀĚĳŅıȮĨńĺ

ĔĶŀĚěŃĪņĔŅĶŏĸŊŗŀĬįƞŅĬĳŅıĪňŗĶńĭŏĕƟŅĴŅěĬėĶĭĪŋĔıŇĔŏĞĸěŃœħƟįńĚėŋĦĸńĔļĦŃĕŀĚĳŅıŀŀĔĴŅȮŏıŊŗŀŒĝƟȮ

ĽņľĶńĭėŀĬőĺĸŌĝńĬŒĬĝńŘĬĩńħœĮȮőħĵŒĬŏĶŇŗĴĨƟĬĕŀĚĝńŘĬĬňŘěŃĪņĔŅĶħŀĪőĮĶħńėĶŃľĺƞŅĚĽŀĚŏĴĪĶŇĔĞƢȮ 

ŏĴĪĶŇĔĞƢŐĶĔŏĮƦĬĝŋħĕŀĚıŅĶŅĴŇŏĨŀĶƢĪňŗŏĶňĵĬĶŌƟœħƟľĶŊŀŏĶňĵĔŀňĔŀĵƞŅĚĺƞŅŏėŀĶƢŏĬĸȮĽƞĺĬŏĴĪĶŇĔĞƢŀňĔĨńĺŏĮƦĬ

ĲƕĸħƢĶńĭĪňŗŒľƟŏėŀĶƢŏĬĸœħƟŏĶňĵĬĶŌƟĕƟŀĴŌĸȮőħĵŏėŀĶƢŏĬĸĴňĕĬŅħŏĸŖĔŐĨƞĴňėĺŅĴĸŉĔĴŅĔĔĺƞŅŅȮĵĔĨńĺŀĵƞŅĚȮŏĝƞĬȮ

ĶŌĮĳŅıĮĶŃĔŀĭħƟĺĵĽŅĴĝńŘĬȮ&PE@'ȮėĺŅĴĽŌĚŐĸŃėĺŅĴĔĺƟŅĚĕŀĚŏėŀĶƢŏĬĸěŃĴňĕĬŅħŏĸŖĔĔĺƞŅŏĴĪĶŇĔĞƢĪňŗ

ŏĮƦĬĕƟŀĴŌĸĳŅıȮŐĨƞėĺŅĴĸŉĔěŃĕĵŅĵœĮĩŉĚĪńŘĚĽŅĴĝńŘĬĕŀĚĳŅıȮŏėŀĶƢŏĬĸěŃŏĸŊŗŀĬœĮĨŅĴėĺŅĴĽŌĚŐĸŃ

ėĺŅĴĔĺƟŅĚĪńŘĚľĴħĕŀĚĶŌĮĳŅıȮĔŅĶŏĸŊŗŀĬĕŀĚŏėŀĶƢŏĬĸěŃŏĶňĵĔĺƞŅȮQrpgbcȮĞŉŗĚŏĮƦĬĨńĺĭƞĚĭŀĔĩŉĚĶŃĵŃ

ĔŅĶŏĸŊŗŀĬĕŀĚĨńĺŏėŀĶƢŏĬĸȮľŅĔĴňȮQrpgbcȮĪňŗĴŅĔěŃœħƟėŋĦĸńĔļĦŃĕŀĚĳŅıĪňŗĬƟŀĵȮŐĨƞľŅĔĨƟŀĚĔŅĶ

ėŋĦĸńĔļĦŃĪňŗŏĪƞŅĔńĭĕƟŀĴŌĸĳŅıĨƟĬĜĭńĭěņŏĮƦĬĨƟŀĚŒĝƟȮN_bbgleėŊŀĔŅĶŏĨŇĴĕƟŀĴŌĸœĮĭĶŇŏĺĦĶŀĭŕĕŀĚ

ĳŅıȮľŅĔĕĬŅħĳŅıĬņŏĕƟŅĴňĕĬŅħȮUȮvȮUȮvȮBȮĞŉŗĚȮUȮėŊŀėĺŅĴĔĺƟŅĚĕŀĚĳŅıȮŐĸŃȮBȮėŊŀȮĴŇĨŇĕŀĚĳŅıȮ

ŏĶŅĽŅĴŅĶĩľŅĕĬŅħĕŀĚĳŅıĬņŀŀĔœħƟħńĚĬňŘ 
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ὡ ρȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&0,/' 

āÕãȮDȮÿÜĆÚÃÚóÕÃîÈÿÅîä°ÿÚæȮNȮÿÜĆÚÉČóÚèÚÃîÈȮN_bbgleȮĀæñȮQȮÿÜĆÚÃÚóÕÃîÈȮQrpgbcȮ

Ì÷ćÈÝææòßÙ°ØöćăÕ­ÉñÿÜĆÚÃÚóÕÃîÈȮDc_rspcȮk_nȮØöćëóâóä×ÅČóÚèÔîã¬óÈÈ¬óãÕòÈÖ¬îăÜÚöĈ 

 

ĶŌĮĪňŗȮ0,/ȮĔŅĶľŅȮDc_rspcȮk_n 
ĪňŗĴŅȮ8Ȯfrrnq8--kgpm,kcbgsk,amk-t0-pcqgxc8Ʊr850.-dmpk_r8uc`n-/(p 

/1XSbTROuTsfBNkm1HI_e,nle 

ěŅĔĶŌĮěŃŏĮƦĬĔŅĶŒĝƟŏėŀĶƢŏĬĸĕĬŅħȮ0ȮvȮ0ȮĞŉŗĚĨƟŀĚĪņĔŅĶŏĸŊŗŀĬįƞŅĬĳŅıĕƟŀĴŌĸĬņŏĕƟŅĪňŗĴňĕĬŅħȮ2ȮvȮ2Ȯ

őħĵĴňĔŅĶĪņȮQrpgbcȮŏĪƞŅĔńĭȮ/ȮŐĸŃœĴƞĴňĔŅĶĪņȮN_bbgleȮĕĬŅħĕŀĚȮDc_rspcȮk_nȮěŃĴňĕĬŅħŏĪƞŅĔńĭȮ

1ȮvȮ1ȮŏĬŊŗŀĚěŅĔĺƞŅœĴƞĴňĔŅĶĪņȮN_bbgleȮĪņŒľƟȮDc_rspcȮk_nȮĪňŗœħƟĴňĕĬŅħŏĸŖĔĸĚĔĺƞŅĳŅıĕƟŀĴŌĸĬņŏĕƟŅȮ

őħĵŏĶŇŗĴĨƟĬĨƟŀĚĬņėƞŅĳŅĵŒĬŏėŀĶƢŏĬĸĪňŗŏĸŊŗŀĬįƞŅĬŒĬĕńŘĬŐĶĔėŌĦĔńĭėƞŅĕŀĚıŇĔŏĞĸĳŅıĨƟĬĜĭńĭĨŅĴ

ĨņŐľĬƞĚȮěŃœħƟȮ_u)`v)cw)dxȮĨŅĴĳŅıȮľĸńĚěŅĔĬńŘĬĪņěĬėĶĭĪńŘĚľĴħȮ7ȮėĶńŘĚȮěŃœħƟȮDc_rspcȮk_nȮ

ĪňŗœĺƟĽņľĶńĭŒĝƟĨƞŀœĮ 

https://miro.medium.com/v2/resize:fit:720/format:webp/1*r13ZUdVTQwVuhDPmo3JKag.png
https://miro.medium.com/v2/resize:fit:720/format:webp/1*r13ZUdVTQwVuhDPmo3JKag.png
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0,0,0ȮĝńŘĬıŌĸĸŇŗĚȮ&NmmjgleȮj_wcp'ȮĝńŘĬıŌĸĸŇŗĚŏĮƦĬĝńŘĬĪňŗŀĵŌƞĩńħěŅĔĝńŘĬėŀĬőĺĸŌĝńĬȮőħĵĪņľĬƟŅĪňŗĵƞŀȮ

įńĚėŋĦĸńĔļĦŃŒľƟŏĸŖĔĸĚȮ ŏıŊŗŀŒľƟĴňĔŅĶĪņĚŅĬĪňŗœĺĕŉŘĬȮ őħĵĶŅĵĸŃŏŀňĵħĕŀĚĳŅıœĴƞœħƟĩŌĔĸħĸĚœĮěĬœĴƞȮ

ĽŅĴŅĶĩŐĵĔėŋĦĸńĔļĦŃŏħƞĬœħƟȮĺŇīňĔŅĶıŌĸĸŇŗĚĴňľĸŅĵĺŇīňȮŏĝƞĬȮŒĝƟĺŇīňľŅėƞŅĨŗņĽŋħȮĽŌĚĽŋħȮŏĜĸňŗĵȮŐĸŃįĸĶĺĴȮ

ŐĨƞĸŃĺŇīňĴňėĺŅĴŐĨĔĨƞŅĚŏıňĵĚŏĸŖĔĬƟŀĵ 

 

ĶŌĮĪňŗȮ0,0ȮĔŅĶľŅȮnmmjgleȮěŅĔĳŅı 
ĪňŗĴŅȮ8Ȯfrrnq8--kgpm,kcbgsk,amk-t0-pcqgxc8Ʊr850.-dmpk_r8 

uc`n-/(qI5mN/k/07T]mLEQqFGk]u,nle 

 

0,0,1ȮĝńŘĬŏĝŊŗŀĴőĵĚĽĴĭŌĶĦƢȮ&DsjjwȮAmllcarcbȮJ_wcp'ȮŏĮƦĬĝńŘĬĽŋħĪƟŅĵĕŀĚőėĶĚĕƞŅĵėŀĬőĺĸŌĝńĬȮ

ĬņįĸĸńıīƢěŅĔĝńŘĬĔƞŀĬŕĴŅěņŐĬĔŒľƟŀŀĔĴŅŏĮƦĬįĸĸńıīƢĪňŗĨƟŀĚĔŅĶĨŅĴĪňŗœħƟŀŀĔŐĭĭěņĬĺĬĮĶŃŏĳĪ

ĕŀĚĕƟŀĴŌĸĪňŗĨƟŀĚĔŅĶŐĭƞĚȮőħĵŒĝƟĺŇīňĔŅĶŏĝŊŗŀĴőĵĚĪŋĔŕőľĬħŒĬĪŋĔĝńŘĬĔńĭőľĬħŒĬĝńŘĬĩńħœĮȮŐĸŃěŃĴňȮėƞŅ

ĬŘņľĬńĔĪňŗĨƟŀĚĮĶńĭŏıŊŗŀŒľƟőĴŏħĸĽŅĴŅĶĩŏĶňĵĬĶŌƟŐĸŃĪņĬŅĵįĸĸńıīƢœħƟħňĕŉŘĬ 

https://miro.medium.com/v2/resize:fit:720/format:webp/1*sK7oP1m129V_oNGSsHIm_w.png
https://miro.medium.com/v2/resize:fit:720/format:webp/1*sK7oP1m129V_oNGSsHIm_w.png
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ĶŌĮĪňŗȮ0,1ȮőėĶĚĕƞŅĵėŀĬőĺĸŌĝńĬ 
ĪňŗĴŅȮ8Ȯfrrnq8--kgpm,kcbgsk,amk-k_v-/2..-/(s?c?LOGMONoUXllsF+TCwu,hnce 

 

0,0ȮőėĶĚĕƞŅĵĔŅĶŏĕƟŅĶľńĽŀńĨőĬĴńĨŇȮ&?srmclambcp'Ȯ 

őėĶĚĕƞŅĵĔŅĶŏĕƟŅĶľńĽŀńĨőĬĴńĨŇŏĮƦĬőėĶĚĕƞŅĵĪňŗĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚȮœĴƞěņŏĮƦĬĨƟŀĚĴňȮįŌƟĽŀĬȮ

ŒĝƟŏıňĵĚĕƟŀĴŌĸĬņŏĕƟŅȮŐĸŃĕƟŀĴŌĸĽƞĚŀŀĔĽņľĶńĭĔŅĶŏĶňĵĬĶŌƟĪňŗĨƟŀĚĔŅĶȮĞŉŗĚěŋħĮĶŃĽĚėƢĕŀĚőėĶĚĕƞŅĵĬňŘȮ

ĨƟŀĚĔŅĶŒľƟİƤƧĚŀŇĬıŋĨŐĮĸĚĕƟŀĴŌĸŒľƟŏľĴŊŀĬŒĬİƤƧĚŏŀŅĨƢıŋĨȮįĸĸńıīƢěŃœħƟĕƟŀĴŌĸĪňŗĴňĸńĔļĦŃŏľĴŊŀĬİƤƧĚȮ

ŏŀŅĨƢıŋĨĪňŗœħƟĪņĔŅĶĶŃĭŋœĮŒĬőėĶĚĕƞŅĵȮőħĵĨńĺŏĕƟŅĶľńĽŀńĨőĬĴńĨŇěņŏĮƦĬĨƟŀĚŒĝƟĕƟŀĴŌĸĽņľĶńĭĔŅĶİƗĔĪňŗĴň

ĸńĔļĦŃŏĜıŅŃĪňŗŏľĴŊŀĬĔńĭİƤƧĚŏŀŅĨƢıŋĨĪňŗĨƟŀĚĔŅĶȮŒĬĽƞĺĬĕŀĚŏŀŅĨƢıŋĨĬńŘĬŀŅěěŃœĴƞŏľĴŊŀĬĳŅıĨƟĬĜĭńĭ

ĪńŘĚľĴħȮŏĬŊŗŀĚěŅĔŒĬĶŃľĺƞŅĚĔŅĶİƗĔĽŀĬĴňĔŅĶĽŌĠŏĽňĵĕƟŀĴŌĸŏĬŊŗŀĚěŅĔĴňĔŅĶĭňĭŀńħĕƟŀĴŌĸŒĬĽƞĺĬĔĸŅĚ

ĕŀĚőėĶĚĽĶƟŅĚȮĽƞĺĬĮĶŃĔŀĭĪňŗĽņėńĠĕŀĚőėĶĚĕƞŅĵĔŅĶŏĕƟŅĶľńĽŀńĨőĬĴńĨŇĽŅĴŅĶĩŐĭƞĚŀŀĔŏĮƦĬȮ1ȮĽƞĺĬ

ľĸńĔœħƟħńĚĬňŘȮ 

0,0,/ȮĔŅĶŏĕƟŅĶľńĽȮ&Clambcp'ȮŏĮƦĬĽƞĺĬĪňŗĪņľĬƟŅĪňŗŏĕƟŅĶľńĽĕƟŀĴŌĸȮőħĵĴňıŊŘĬģŅĬőėĶĚĕƞŅĵĴŅȮěŅĔ

ĝńŘĬėŀĬőĺĸŌĝńĬȮőħĵĕĬŅħĕŀĚĕƟŀĴŌĸĪňŗĶńĭŏĕƟŅĴŅěŃĴňĕĬŅħŏĸŖĔĸĚœĮĪŋĔĝńŘĬĨŅĴĔŅĶŀŀĔŐĭĭĝńŘĬȮ 

ėŀĬőĺĸŌĝńĬȮŏĮĶňĵĭŏĽĴŊŀĬŏĮƦĬĔŅĶĭňĭŀńħĕƟŀĴŌĸŒľƟŏĸŖĔĸĚȮŏıŊŗŀĬņœĮĽŌƞĽƞĺĬĩńħœĮŏĶňĵĔĺƞŅȮĝńŘĬŐİĚȮ

&J_rclrȮj_wcp'Ȯ 

0,0,0ȮĝńŘĬŐİĚȮ&J_rclrȮj_wcp'ȮŏĮƦĬĽƞĺĬĪňŗœħƟĶńĭĕƟŀĴŌĸĴŅěŅĔĝńŘĬĔƞŀĬľĬƟŅĪňŗœħƟĪņĔŅĶĸħĕĬŅħȮ

ĕƟŀĴŌĸĸĚȮĞŉŗĚŏĮƦĬĽƞĺĬĽņėńĠĪňŗĽŋħȮŏĬŊŗŀĚěŅĔĕƟŀĴŌĸŒĬĝńŘĬĬňŘĨƟŀĚĴňėĺŅĴıŀħňŒĬĔŅĶŀŀĔŐĭĭȮĩƟŅľŅĔĴňȮ

https://miro.medium.com/max/1400/1*uAeANQIOQPqWZnnuH-VEyw.jpeg
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ĕƟŀĴŌĸĪňŗĴŅĔŏĔŇĬœĮȮėĺŅĴĽņėńĠĕŀĚĕƟŀĴŌĸĔŖěŃĬƟŀĵĸĚĪņŒľƟįĸĸńıīƢĪňŗœħƟœĴƞėƞŀĵħňȮŐĨƞľŅĔĴňěņĬĺĬĬƟŀĵȮ

œĮįĸĸńıīƢĪňŗœħƟĔŖěŃœĴƞħňŏľĴŊŀĬĔńĭĔĶĦňŐĶĔȮħńĚĬńŘĬĔŅĶĔņľĬħěņĬĺĬĕƟŀĴŌĸŒĬĝńŘĬĬňŘěŉĚĴňėĺŅĴĽņėńĠȮ

ŀĵƞŅĚĴŅĔȮľĸńĚěŅĔĬńŘĬĕƟŀĴŌĸěŃĩŌĔœĮĩŀħĶľńĽŒĬĝńŘĬĩńħœĮȮŏĶňĵĔĺƞŅȮĔŅĶĩŀħĶľńĽȮ&Bcambcp' 

0,0,1ȮĔŅĶĩŀħĶľńĽȮ&Bcambcp'ȮŏĮƦĬĽƞĺĬĪňŗœħƟĶńĭĕƟŀĴŌĸěŅĔĝńŘĬĕƟŀĴŌĸŐİĚȮĞŉŗĚĪņľĬƟŅĪňŗŏıŇŗĴȮĕĬŅħ

ĕƟŀĴŌĸŒľƟĔĸńĭŏĮƦĬĕĬŅħŏĪƞŅĔńĭĨŀĬŀŇĬıŋĨȮĴňıŊŘĬģŅĬěŅĔĔŅĶĪņėŀĬőĺĸŌĝńĬȮĞŉŗĚŏĮƦĬĔŅĶĪņȮŏıŇŗĴȮěņĬĺĬ

ĕƟŀĴŌĸȮĪňĸŃĝńŘĬȮěŉĚĪņŒľƟĕƟŀĴŌĸŏıŇŗĴĕŉŘĬŒĬĪŋĔŕĝńŘĬȮįĸĸńıīƢĪňŗœħƟěŃŏĮƦĬœĮĨŅĴĔŅĶĶŃĭŋŏŀŅĨƢıŋĨĪňŗőėĶĚĕƞŅĵ 

 

 

ĶŌĮĪňŗȮ0,2ȮőėĶĚĕƞŅĵĔŅĶŏĕƟŅĶľńĽŀńĨőĬĴńĨŇ 
ĪňŗĴŅȮ8Ȯfrrnq8--kgpm,kcbgsk,amk-k_v-53.-/(loxUsnvA4.g?F0bWpDR56O,nle 

 

0,1ȮRp_lqdcpȮjc_plgle 

Rp_lqdcpȮ jc_plgleȮŏĮƦĬĺŇīňĔŅĶľĬŉŗĚĪňŗĝƞĺĵŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚőĴŏħĸĪňŗĴňģŅĬĕƟŀĴŌĸěņĬĺĬ

ĬƟŀĵȮľĶŊŀĨƟŀĚĔŅĶĮĶŃľĵńħŏĺĸŅŒĬĔŅĶİƗĔĽŀĬőĴŏħĸȮŐĨƞĮĶŃĽŇĪīŇĳŅıĸħĸĚŏıňĵĚŏĸŖĔĬƟŀĵȮőħĵĺŇīňĔŅĶ

ĕŀĚȮRp_lqdcpȮjc_plgleȮĴňŀĵŌƞľĸŅĵĽŅĴĺŇīňĔŅĶľĸńĔȮėŊŀȮȮ 

0,1,/ȮĔŅĶŒĝƟőĴŏħĸĪňŗĴňĔŅĶİƗĔĽŀĬĴŅĔƞŀĬľĬƟŅȮ&Npc+rp_glcbȮkmbcj'ȮĞŉŗĚŏĮƦĬőĴŏħĸĪňŗĩŌĔ

İƗĔĽŀĬœĺƟŏĮƦĬŀĵƞŅĚħňŐĸŃĴňĔŅĶŒĝƟģŅĬĕƟŀĴŌĸĕĬŅħŒľĠƞŒĬĔŅĶİƗĔĽŀĬȮŏıňĵĚŐĨƞőħŏĴĬĕŀĚőĴŏħĸŀŅěěŃ

œĴƞĨĶĚĔńĭőħŏĴĬģŅĬĕƟŀĴŌĸŏĜıŅŃĪňŗĨƟŀĚĔŅĶȮħńĚĬńŘĬěŉĚĴňĔŅĶĬņȮUcgefrȮěŅĔőĴŏħĸĪňŗĩŌĔİƗĔĽŀĬĴŅĔƞŀĬ

őŀĬŒľƟĔńĭőĴŏħĸŒľĴƞĪňŗĨƟŀĚĔŅĶİƗĔĽŀĬĳŅĵŒĨƟģŅĬĕƟŀĴŌĸŏĜıŅŃĪňŗĨƟŀĚĔŅĶħńĚĶŌĮȮ0,3 

 

https://miro.medium.com/max/750/1*nqzWupxC60iAH2dYrFT78Q.png
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ĶŌĮĪňŗȮ0,3ȮĔŅĶĪņȮRp_lqdcpȮjc_plgleȮĶŃľĺƞŅĚĽŀĚőĴŏħĸ 
ĪňŗĴŅȮ8Ȯfrrnq8--kgpm,kcbgsk,amk-t0-pcqgxc8Ʊr850.-dmpk_r8uc`n- 

/(uFlipNMhUXikbxBW?b?sKe,nle 

 

ěŃŏľŖĬĺƞŅĔŅĶĪņȮRp_lqdcpȮjc_plgleȮěŃĴňĔŅĶőŀĬȮUcgefrȮĕŀĚőĴŏħĸĬŉĚœĮŀňĔőĴŏħĸĬŉĚĪňŗĨƟŀĚĔŅĶ

ŏĜıŅŃŒĬĽƞĺĬĕŀĚȮALLȮj_wcpȮŏĪƞŅĬńŘĬȮŐĸŃȮAj_qqgƱa_rgmlȮj_wcpȮěŃŏĮƦĬĕŀĚőĴŏħĸĬńŘĬŕŐĪĬȮŒĬĽƞĺĬ

ĕŀĚȮALLȮ j_wcpȮĪňŗĪņĔŅĶőŀĬĴŅĬńŘĬěŃĪņĔŅĶľĵŋħœĺƟœĴƞŒľƟĴňĔŅĶİƗĔĽŀĬȮ Ȯ ěŃİƗĔĽŀĬŏĜıŅŃȮ

Aj_qqgƱa_rgmlȮj_wcpȮŏĪƞŅĬńŘĬȮ 

 

0,1,0Ȯ ĔŅĶĪņȮDglcȮ rslgleȮĞŉŗĚŏĮƦĬĴňĺŇīňĔŅĶĪňŗėĸƟŅĵĔńĭĺŇīňĔŅĶŐĶĔȮ ŏıňĵĚŐĨƞŒĬĭŅĚĔĶĦňȮ

ĮĶŃĽŇĪīŇĳŅıĪňŗœħƟŀŅěěŃœĴƞĨŅĴŏĮƚŅľĴŅĵĪňŗĨńŘĚœĺƟȮħńĚĬńŘĬěŉĚĴňĔŅĶŒĝƟȮDglcȮrslgleȮŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıȮ

őħĵĔŅĶľĵŋħĔŅĶŏĶňĵĬĶŌƟĕŀĚȮALLȮj_wcpȮĭŅĚĽƞĺĬŏĪƞŅĬńŘĬȮŐĸŃĸĭȮALLȮj_wcpȮĝƞĺĚĮĸŅĵŀŀĔȮŐĸŃŏıŇŗĴ

ĝńŘĬŏĕƟŅœĮŒľĴƞȮŏıŊŗŀŒľƟőĴŏħĸĪņĔŅĶİƗĔĽŀĬȮALLȮj_wcpȮŒĬĽƞĺĬĮĸŅĵȮŐĸŃĪņĔŅĶİƗĔĽŀĬőĴŏħĸŒľĴƞȮěŃ

œħƟőĴŏħĸĪňŗĩŌĔİƗĔĽŀĬŐĭĭĺŇīňȮDglcȮ rslgleȮĽŅĴŅĶĩĮĶńĭŐĨƞĚěņĬĺĬĝńŘĬœħƟĨŅĴĨƟŀĚĔŅĶȮ ŏıŊŗŀŏıŇŗĴ

ĮĶŃĽŇĪīŇĳŅıȮŏĬŊŗŀĚěŅĔŒĬĭŅĚĚŅĬĔŅĶŏıŇŗĴěņĬĺĬĝńŘĬŀŅěěŃĪņŒľƟŏıŇŗĴĮĶŃĽŇĪīŇĳŅıœħƟȮŐĽħĚħńĚĶŌĮȮ0,4 

https://miro.medium.com/v2/resize:fit:720/format:webp/1*wHnkrPOjWZkmdzDYAdAuMg.png
https://miro.medium.com/v2/resize:fit:720/format:webp/1*wHnkrPOjWZkmdzDYAdAuMg.png
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ĶŌĮĪňŗȮ0,4ȮĔŅĶĪņȮDglcȮrslgle 
ĪňŗĴŅ Υ frrnq8--uuu,bcepswrcp,amk-bmaskclr-bmg-/.,/3/3-hgqwq+0.00+

./76-_qqcr-ep_nfga-h]hgqwq+0.00+./76]Ʊe]../,hne 

 

 

0,2ȮKcbg_lȮqr_ai 

Kcbg_lȮqr_aiȮŏĮƦĬŏĪėĬŇėĪňŗŒĝƟŒĬĚŅĬĮĶŃĴĺĸįĸĳŅıȮľĶŊŀĚŅĬĪňŗŏĔňŗĵĺĔńĭĳŅıĩƞŅĵȮŒĝƟĺŇīňĔŅĶ

ĶĺĴĳŅıľĸŅĵŕĳŅıȮőħĵĳŅıĪňŗĬņĴŅĶĺĴĔńĬĨƟŀĚĴňĶŅĵĸŃŏŀňĵħĭŅĚĽƞĺĬĕŀĚĳŅıĪňŗŐĨĔĨƞŅĚĔńĬȮŏıŊŗŀĪņ

ŒľƟĳŅıįĸĸńıīƢĪňŗœħƟĴňėŋĦĳŅıŒĬŏĶŊŗŀĚĕŀĚĶŅĵĸŃŏŀňĵħȮ ŐĸŃĸħĬŀĵĽƢĸĚœħƟȮY7[ȮľĸńĔĔŅĶĪņĚŅĬĕŀĚȮ

Kcbg_lȮqr_aiȮėŊŀĔŅĶľŅėƞŅĴńīĵģŅĬĕŀĚıŇĔŏĞĸŒĬĳŅıĪňŗĬņĴŅĶĺĴĔńĬȮőħĵľŅėƞŅĴńīĵģŅĬĕŀĚıŇĔŏĞĸ

ĪňŗĨĶĚĔńĬŒĬŐĨƞĸŃĳŅıȮ ŏĴŊŗŀĪņěĬėĶĭĪŋĔıŇĔŏĞĸěŃœħƟĳŅıŏŀŅĨƢıŋĨĪňŗĝƞĺĵĸĬŀĵĽƢȮ ŐĸŃŏıŇŗĴĶŅĵĸŃŏŀňĵ

ĕŀĚĳŅıœħƟħňĕŉŘĬȮŏĬŊŗŀĚěŅĔıŇĔŏĞĸĪňŗŏĮƦĬĬŀĵĽƢĴńĔěŃıĭŒĬĭŅĚĳŅıĪňŗĬņĴŅĞƟŀĬĔńĬȮĪņŒľƟŏĮƦĬėƞŅıŇĔŏĞĸ

ĽƞĺĬĬƟŀĵĪňŗĬņĴŅėņĬĺĦŒĬıŇĔŏĞĸĬńŘĬŕȮ ěŉĚŏĮƦĬĽŅŏľĨŋĪňŗĽŅĴŅĶĩĝƞĺĵŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĳŅıœħƟŏĮƦĬ

ŀĵƞŅĚħňȮĬŀĔěŅĔĬňŘĔŅĶĪņȮKcbg_lȮqr_aiȮĵńĚĝƞĺĵŒĬŏĶŊŗŀĚĕŀĚőĪĬĽňȮŐĸŃėĺŅĴĽĺƞŅĚĕŀĚĳŅıĪňŗĴňœĴƞ

ŏĪƞŅĔńĬŒĬŐĨƞĸŃĳŅıȮŒľƟĴňėĺŅĴŒĔĸƟŏėňĵĚĔńĬŀňĔħƟĺĵȮőħĵĽŅĴŅĶĩŐĽħĚĽĴĔŅĶœħƟħńĚĬňŘ 

Ὅ ὼȟώ ὓὩὨὭὥὲὍὼȟώȟὍὼȟώȟȣȟὍὼȟώ ȮȮȮ&0,0' 

https://www.degruyter.com/document/doi/10.1515/jisys-2022-0198/asset/graphic/j_jisys-2022-0198_fig_001.jpg
https://www.degruyter.com/document/doi/10.1515/jisys-2022-0198/asset/graphic/j_jisys-2022-0198_fig_001.jpg
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ŏĴŊŗŀὍ ὼȟώėŊŀėƞŅıŇĔŏĞĸŒĬĨņŐľĬƞĚὼȟώȮŐĸŃȮὍὼȟώȟὍὼȟώȟȣȟὍὼȟώȮŏĮƦĬĨņŐľĬƞĚ

ĕŀĚıŇĔŏĞĸŒĬŐĨƞĸŃĳŅıĪňŗĨƟŀĚĔŅĶĪņȮKcbg_lȮqr_ai 

 

ĶŌĮĪňŗȮ0,5ȮĔŅĶĪņȮKcbg_lȮqr_ai 
ĪňŗĴŅȮ8Ȯfrrnq8--dp_li,q_scp`specp,gm-0.0/-/0-06-kcbg_l+qr_ai,frkj 

 

0,3ȮĔŅĶŏıŇŗĴěņĬĺĬĕƟŀĴŌĸĳŅıȮ&Gk_ecȮ_sekclr_rgml' 

ŏĮƦĬĺŇīňĔŅĶŏĮĸňŗĵĬĸńĔļĦŃľĶŊŀŐĔƟœĕĳŅıŒľƟĴňėĺŅĴľĸŅĔľĸŅĵȮŏıŊŗŀŏıŇŗĴěņĬĺĬĕƟŀĴŌĸœĺƟ

ĽņľĶńĭĔŅĶİƗĔĽŀĬȮĬŇĵĴŒĝƟĔńĭģŅĬĕƟŀĴŌĸĪňŗĴňěņĬĺĬĳŅıĬƟŀĵľĶŊŀĨƟŀĚĔŅĶėĺŅĴľĸŅĔľĸŅĵĕŀĚĳŅı

ĴŅĔĵŇŗĚĕŉŘĬȮĳŅıĪňŗœħƟěŃĴňėĺŅĴŐĨĔĨƞŅĚŏĸŖĔĬƟŀĵěŅĔĳŅıĨƟĬĜĭńĭȮĔŅĶŏıŇŗĴěņĬĺĬĕƟŀĴŌĸĳŅıĵńĚĝƞĺĵŒľƟ

ĔŅĶİƗĔĽŀĬőĴŏħĸĨƞŅĚŕĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĵŇŗĚĕŉŘĬȮőħĵĺŇīňŐĔƟœĕĳŅıěŃŒĝƟŏĪėĬŇėĨƞŅĚŕȮŏıŊŗŀŒľƟĳŅıĴň

ėĺŅĴľĸŅĔľĸŅĵȮĞŉŗĚĽŅĴŅĶĩĪņœħƟőħĵĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮŐĭĭĕŀĚĳŅıħńĚĬňŘ 

0,3,/ȮĔŅĶľĴŋĬĳŅıȮ&Pmr_rgml'ȮŏĮƦĬĔŅĶľĴŋĬĳŅıŒľƟĴňėĺŅĴŐĨĔĨƞŅĚěŅĔĳŅıĨƟĬĜĭńĭȮ 

ĞŉŗĚĽŅĴŅĶĩľĴŋĬœĮŒĬŐĬĺĬŀĬŐĸŃŐĬĺĨńŘĚœħƟȮĔŅĶľĴŋĬĳŅıěŉĚŏĮƦĬŀňĔľĬŉŗĚĺŇīňĪňŗĝƞĺĵŒľƟĳŅı 

ĴňėĺŅĴľĸŅĔľĸŅĵ 

https://frank.sauerburger.io/2021/12/28/median-stack.html
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0,3,0ȮĔŅĶŏĮĸňŗĵĬĕĬŅħĳŅıȮ&Pcqgxgle'ȮŏĮƦĬĔŅĶĮĶńĭĕĬŅħĕŀĚĳŅıŏœĴƞĺƞŅěŃŏĮƦĬĔŅĶĵƞŀĳŅıȮ

ľĶŊŀĕĵŅĵĳŅıŒĬĭĶŇŏĺĦĪňŗĨƟŀĚĔŅĶȮĔŅĶŏĮĸňŗĵĬĕĬŅħĳŅıĬňŘĪņŒľƟĳŅıĴňėĺŅĴėĴĝńħŐĸŃĴňĕĬŅħĨƞŅĚŕȮ

ĞŉŗĚěŃĝƞĺĵŒľƟŏıŇŗĴėĺŅĴľĸŅĔľĸŅĵĴŅĔĵŇŗĚĕŉŘĬŒĬĕĦŃĪņĔŅĶİƗĔĽŀĬŐĭĭěņĸŀĚ 

0,3,1ȮĔŅĶŏıŇŗĴĽŇŗĚĶĭĔĺĬȮ&Lmgqc'ȮŏĮƦĬĔŅĶŏıŇŗĴėĺŅĴœĴƞŐĬƞĬŀĬŒľƟĔńĭĳŅıȮőħĵĔŅĶŏıŇŗĴŏĽňĵĚ

ĶĭĔĺĬŒĬĳŅıěŃĝƞĺĵŒľƟőĴŏħĸĽŅĴŅĶĩŏĶňĵĬĶŌƟŐĸŃĪņĬŅĵĳŅıœħƟ 

 

ĶŌĮĪňŗȮ0,6ȮĔŅĶŏıŇŗĴěņĬĺĬĶŌĮĳŅı 
ĪňŗĴŅȮ8ȮȮfrrnq8--/27473625,t0,npcqq_`jcabl,amk-unamlrclr- 

snjm_bq-0.0.-.6-SIuDe,hne 

 

0,4ȮWMJMT3 

Wmjmt3ȮėŊŀőĴŏħĸĽņľĶńĭĔŅĶĨĶĺěěńĭĺńĨĩŋĪńŘĚŒĬĳŅıĬŇŗĚȮŐĸŃĳŅıŏėĸŊŗŀĬœľĺȮY/.[Ȯ 

&m`hcarȮbcrcargml'ȮĪňŗıńĥĬŅĕŉŘĬőħĵŒĝƟĺŇīňĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔĶƞĺĴĔńĭȮAmltmjsrgml_jȮLcsp_jȮ

LcrumpiȮ&ALL'ȮőĴŏħĸĬňŘŏĮƦĬĨńĺĪňŗıńĥĬŅĨƞŀěŅĔȮWmjmt2ȮĞŉŗĚŏĮƦĬőĴŏħĸĪňŗŀĵŌƞŒĬĔĸŋƞĴȮWmsȮMljwȮJmmiȮ

MlacȮ&WMJM'ȮĪňŗĴňĔŅĶıńĥĬŅŒĬŏĶŊŗŀĚĕŀĚĔŅĶĨĶĺěěńĭĺńĨĩŋĴŅŀĵƞŅĚĵŅĺĬŅĬȮŒĬĽƞĺĬĕŀĚȮWmjmt3ȮĴň

ĔŅĶĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅıěŅĔőĴŏħĸĔƞŀĬȮŐĸŃĬņĴŅŐĔƟœĕŒľĴƞěĬıńĥĬŅĶŃĭĭŒľĴƞŒĬĔŅĶĽĔńħĸńĔļĦŃ

ĕŀĚĺńĨĩŋȮ&dc_rspcȮcvrp_argml'ȮĞŉŗĚĪņŒľƟĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĨĶĺěěńĭĺńĨĩŋĽŌĚĕŉŘĬȮőħĵŏĜıŅŃĔŅĶ

ĨĶĺěěńĭĺńĨĩŋĪňŗĴňĕĬŅħŏĸŖĔľĶŊŀŀĵŌƞŒĬĶŃĵŃœĔĸĽŅĴŅĶĩĪņœħƟħňĔĺƞŅŒĬőĴŏħĸĔƞŀĬľĬƟŅȮȮőħĬȮWmjmt3ȮĴň

ĽƞĺĬĮĶŃĔŀĭĪňŗĽņėńĠĪńŘĚľĴħĽŅĴĽƞĺĬœħƟŐĔƞȮ@_ai`mlc*LcaiȮŐĸŃȮFc_b 

+Ȯ@_ai`mlcȮőĴħŌĸĪňŗŒĝƟĽņľĶńĭĔŅĶĽĔńħėŋĦĸńĔļĦŃȮ&Dc_rspcȮCvrp_argml'ȮĕŀĚĳŅıȮőħĵŒĝƟ

őĴŏħĸȮALLȮőħĵĴňĨńĺŀĵƞŅĚŏĝƞĬȮB_pilcr+31ȮĞŉŗĚĮĶŃĔŀĭœĮħƟĺĵȮAmltmjsrgml_jȮj_wcpqȮĪňŗĞńĭĞƟŀĬ

ŐĸŃĴňĔŅĶŒĝƟĚŅĬȮqignȮamllcargmlqȮĪņŒľƟőĴŏħĸĴňėĺŅĴŐĴƞĬĵņŐĸŃėĺŅĴŏĶŖĺŒĬĔŅĶĨĶĺěěńĭĺńĨĩŋ 

https://149695847.v2.pressablecdn.com/wpcontent/uploads/2020/08/UKwFg.jpg
https://149695847.v2.pressablecdn.com/wpcontent/uploads/2020/08/UKwFg.jpg
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+ȮLcaiȮőĴħŌĸĪňŗŒĝƟĽņľĶńĭĔŅĶĶĺĴėŋĦĸńĔļĦŃĪňŗœħƟěŅĔȮ@_ai`mlcȮŏĕƟŅħƟĺĵĔńĬȮŐĸŃŏıŇŗĴėĺŅĴ

ĸŉĔĕŀĚėŋĦĸńĔļĦŃħƟĺĵĔŅĶŒĝƟĚŅĬȮQn_rg_jȮNwp_kgbȮNmmjgleȮ&QNN'ȮŏıŊŗŀŒľƟĽŅĴŅĶĩĪņĚŅĬĔńĭĳŅı

ĕĬŅħĨƞŅĚŕȮœħƟ 

+ȮFc_bȮőĴħŌĸĪňŗŒĝƟĽņľĶńĭĔŅĶėŅħŏħŅėĺŅĴĬƞŅěŃŏĮƦĬĕŀĚĺńĨĩŋȮőħĵŒĝƟȮj_wcpȮĪňŗŏĝŊŗŀĴĨƞŀĔńĭȮ

`_ai`mlcȮŐĸŃȮlcaiȮŏıŊŗŀĮĶŃĴĺĸįĸėŋĦĸńĔļĦŃĪňŗĽĔńħŀŀĔĴŅȮŐĸŃĪņĔŅĶĨĶĺěěńĭĺńĨĩŋȮőħĵĴňȮ

j_wcpȮĽŋħĪƟŅĵŏĮƦĬȮdsjjwȮamllcarcbȮj_wcpȮĪňŗŒĝƟĽņľĶńĭĔŅĶĪņĬŅĵĕĬŅħȮĨņŐľĬƞĚȮŐĸŃľĴĺħľĴŌƞĕŀĚ

ĺńĨĩŋȮőħĵȮWMJMt3ȮŒĝƟľńĺŏħňĵĺĔńĭȮWMJMt1ȮŐĸŃȮWMJMt2ȮĴňĽƞĺĬĮĶŃĔŀĭėŀĬőĺĸŌĝńĬĪńŘĚľĴħĽŅĴĝńŘĬ

ĪňŗœĺƟĪņĬŅĵĕŀĭŏĕĨȮĕŀĚĺńĨĩŋĪňŗĨƟŀĚĔŅĶĨĶĺěěńĭȮėŃŐĬĬŐĸŃĮĶŃŏĳĪĕŀĚĺńĨĩŋȮ 

ĬŀĔěŅĔĬňŘȮWmjmt3ȮĵńĚĴňĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıħƟĺĵĔŅĶŒĝƟőĴŏħĸȮ@_ai`mlcȮĪňŗħňĕŉŘĬȮĞŉŗĚŏĮƦĬ

őėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚőĴŏħĸȮALLȮŐĸŃŒĝƟőĴŏħĸĨńĺŐĶĔȮ&?lafmpȮ`mv'ȮĪňŗŏĮƦĬĽƞĺĬĮĶŃĔŀĭĽņėńĠŒĬ

ĔŅĶĨĶĺěěńĭĺńĨĩŋȮŐĸŃĵńĚĴňĔŅĶŒĝƟĚŅĬȮRclqmpPRȮŏıŊŗŀŏıŇŗĴėĺŅĴŏĶŖĺŒĬĔŅĶĮĶŃĴĺĸįĸȮőħĵĶĺĴŐĸƟĺȮ

Wmjmt3ȮŏĮƦĬőĴŏħĸĪňŗĴňĮĶŃĽŇĪīŇĳŅıŐĸŃėĺŅĴŐĴƞĬĵņ 

 

 

ĶŌĮĪňŗȮ0,7ȮőėĶĚĽĶƟŅĚĕŀĚȮWmjmt3 
ĪňŗĴŅȮ8Ȯfrrnq8--egrfs`,amk-sjrp_jwrgaq-wmjmt3-gqqscq-06. 

 

https://github.com/ultralytics/yolov5/issues/280
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0,5ȮNc_iȮqgel_j+rm+lmgqcȮp_rgm 

 Nc_iȮqgel_j+rm+lmgqcȮp_rgmȮ&NQLP'ȮŏĮƦĬĺŇīňĔŅĶŏĮĶňĵĭŏĪňĵĭėĺŅĴŒĔĸƟŏėňĵĚĔńĬĕŀĚĳŅıĪńŘĚ

ĽŀĚȮĩƟŅĴňėƞŅĪňŗĽŌĚĭƞĚĭŀĔĩŉĚĴňĮĶŃĽŇĪīŇĳŅıėĺŅĴŒĔĸƟŏėňĵĚĔńĬȮőħĵĽŅĴŅĶĩėņĬĺĦœħƟħńĚĽĴĔŅĶĬňŘ 

 

ὓὛὉ В В ὍὭȟὮ ὑὭȟὮ Ȯ ȮȮȮȮȮȮȮȮȮȮ&0,1' 

 

őħĵŒĬĽĴĔŅĶĬňŘŏĮƦĬĔŅĶľŅėƞŅŏĜĸňŗĵėĺŅĴįŇħıĸŅħĔņĸńĚĽŀĚȮĞŉŗĚȮkȮŐĸŃlȮŏĮƦĬěņĬĺĬıŇĔŏĞĸĕŀĚĳŅı

ŒĬŐĬĺĨńŘĚȮŐĸŃŐĬĺĬŀĬȮŐĸŃȮG&g*h'ȮŏĮƦĬėƞŅŒĬıŇĔńħĕŀĚĳŅıĪňŗěŃĬņĴŅŏĮĶňĵĭŏĪňĵĭȮI&g*h'ȮŏĮƦĬėƞŅŒĬıŇĔńħ

ĕŀĚĳŅıĨƟĬĜĭńĭȮľĸńĚěŅĔĬńŘĬĬņėƞŅĪňŗœħƟœĮľŅȮNQPLȮĨƞŀħńĚĬňŘ 

ȮȮȮὖὛὔὙςπϽὰέὫὓὃὢ ρπϽὰέὫὓὛὉȮ ȮȮȮȮȮȮȮȮȮȮ&0,2' 

őħĵŒĬĽƞĺĬĕŀĚȮK?VȮŏĮƦĬėƞŅĽŌĚĽŋħĕŀĚıŇĔŏĞĸŒĬĳŅı 

0,6ȮQrpsarsp_jȮqgkgj_pgrwȮglbcvȮkc_qspc 

Qrpsarsp_jȮqgkgj_pgrwȮglbcvȮkc_qspcȮ&QQGK'ȮŏĮƦĬŀňĔľĬŉŗĚĺŇīňĽņľĶńĭľŅėĺŅĴėĸƟŅĵĔńĬĕŀĚ

ĳŅıĪńŘĚĽŀĚȮőħĵĴňĝƞĺĚĕŀĚėƞŅŀĵŌƞĪňŗȮ.ȮĩŉĚȮ/ȮľŅĔėƞŅĪňŗœħƟŀĵŌƞŒĔĸƟȮ/ȮĴŅĔȮėĺŅĴŒĔĸƟŏėňĵĚĔńĬĕŀĚĪńŘĚĽŀĚĳŅı

ĵŇŗĚŒĔĸƟŏėňĵĚĔńĬȮőħĵĴňĽĴĔŅĶħńĚĬňŘ 

ὛὛὍὓὼȟώ  Ȯ  ȮȮȮȮȮȮȮȮȮ&0,3' 

ŏĴŊŗŀȮ‘*‘ȮėŊŀėƞŅŏĜĸňŗĵĕŀĚȮὼȟώ ŐĸŃȮ„*Ȯ„ȮėŊŀėĺŅĴŐĮĶĮĶĺĬĕŀĚȮὼȟώȮĨŅĴĸņħńĭȮŐĸŃȮ

„ ȮėŊŀėĺŅĴŐĮĶĮĶĺĬĶƞĺĴŏĔňŗĵĺĕŀĚȮὼȟώ 
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0,7ȮAmldsqrgmlȮk_rpgv 

AmldsqgmlȮk_rpgvȮŏĮƦĬŏėĶŊŗŀĚĴŊŀĪŅĚĽĩŇĨŇĪňŗŒĝƟĽņľĶńĭĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅıĕŀĚĶŃĭĭ

ĔŅĶěńħĔŅĶĮĶŃŏĳĪĨƞŅĚŕȮőħĵŏĜıŅŃŒĬĚŅĬĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĸŉĔȮĞŉŗĚěŃĝƞĺĵŒľƟįŌƟĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮȮľĶŊŀ

ĪħĽŀĭĶŃĭĭȮĽŅĴŅĶĩĮĶńĭĮĶŋĚőĴŏħĸľĶŊŀĶŃĭĭĔŅĶěńħĔŅĶĮĶŃŏĳĪĕƟŀĴŌĸŒľƟħňĵŇŗĚĕŉŘĬœħƟȮőħĵěŃ

ĮĶŃĔŀĭœĮħƟĺĵĨŅĶŅĚĕĬŅħȮLvLȮ&őħĵȮLȮėŊŀěņĬĺĬėĸŅĽ'ȮĞŉŗĚŐĽħĚįĸĔŅĶĪņĬŅĵĕŀĚőĴŏħĸ-ĶŃĭĭȮ

őħĵŐĨƞĸŃŏĞĸĸƢŒĬĨŅĶŅĚěŃŐĽħĚěņĬĺĬĕŀĚĨńĺŀĵƞŅĚĪňŗĨńĺĪņĬŅĵŐĵĔĨƞŅĚėĸŅĽœħƟĩŌĔĨƟŀĚľĶŊŀįŇħıĸŅħ 

 

 

ĶŌĮĪňŗȮ0,/.ȮĨńĺŀĵƞŅĚȮAmldsqgmlȮk_rpgv 
ĪňŗĴŅȮ8ȮȮfrrnq8--rmu_pbqb_r_qagclac,amk-amldsqgml+k_rpgv+dmp+wmsp+ksjrg+aj_qq+k_afglc+

jc_plgle+kmbcj+dd7__1̀ d5604 

ěŅĔĶŌĮĕƟŅĚĨƟĬĬňŘȮŏĶŅĽŅĴŅĶĩĽĶŋĮįĸĔŅĶĪņĬŅĵĕŀĚőĴŏħĸœħƟħńĚĬňŘ 

+RpscȮNmqgrgtcȮ&RN'ȮėŊŀȮįĸĔŅĶĪņĬŅĵĪňŗĨĶĚĔńĭįĸĸńıīƢěĶŇĚȮőħĵĪňŗőĴŏħĸĪņĬŅĵĺƞŅŏĮƦĬȮ

nmqgrgtcȮŐĸŃȮepmslbȮrpsrfȮĔŖŏĮƦĬȮnmqgrgtcȮ 

+D_jqcȮNmqgrgtcȮ&DN'ȮėŊŀȮįĸĔŅĶĪņĬŅĵĪňŗœĴƞĨĶĚĔńĭįĸĸńıīƢěĶŇĚȮőħĵĪňŗőĴŏħĸĪņĬŅĵĺƞŅŏĮƦĬȮ

nmqgrgtcȮŐĨƞȮepmslbȮrpsrfȮŏĮƦĬȮlce_rgtc 

+D_jqcȮLce_rgtcȮ&DL'ȮėŊŀȮįĸĔŅĶĪņĬŅĵĪňŗœĴƞĨĶĚĔńĭįĸĸńıīƢěĶŇĚȮőħĵĪňŗőĴŏħĸĪņĬŅĵĺƞŅŏĮƦĬȮ

lce_rgtcȮŐĨƞȮepmslbȮrpsrfȮŏĮƦĬȮnmqgrgtc 

+RpscȮLce_rgtcȮ&RL'ȮėŊŀȮįĸĔŅĶĪņĬŅĵĪňŗĨĶĚĔńĭįĸĸńıīƢěĶŇĚȮőħĵĪňŗőĴŏħĸĪņĬŅĵĺƞŅŏĮƦĬȮ

lce_rgtcȮŐĸŃȮepmslbȮrpsrfȮĔŖŏĮƦĬȮlce_rgtc 



  /4 

0,/.ȮĔŅĶĨĶĺěěńĭĳŅıĕŀĭȮ&CbecȮbcrcargml' 
 

CbecȮbcrcargmlȮŏĮƦĬĔŅĶĨĶĺěěńĭĕŀĭĕŀĚĳŅıőħĵŒĝƟėĺŅĴĨƞŅĚĕŀĚėĺŅĴŏĕƟĴĕŀĚĳŅıĪňŗŀĵŌƞ

ĨŇħĔńĬĕŀĚĽŀĚıŇĔŏĞĸŏıŊŗŀĨĶĺěěńĭŏĽƟĬĕŀĭȮ ĞŉŗĚĔŅĶĨĶĺěěńĭĳŅıĕŀĚŏĮƦĬĽŇŗĚľĬŉŗĚĪňŗĽņėńĠĔńĭĚŅĬ

ĪŅĚħƟŅĬĔŅĶĶŌƟěņŐĭĭȮĔŅĶŐĭƞĚĽƞĺĬĕŀĚĳŅıȮőħĵȮCbecȮbcrcargmlȮĽŅĴŅĶĩĴŀĚœħƟĺƞŅŏĮƦĬĨńĺĔĶŀĚĝĬŇħ

ľĬŉŗĚĪňŗĽŅĴŅĶĩĽĔńħėŋĦĸńĔļŃĕŀĚĕŀĭĳŅıœħƟȮěŅĔĔŅĶľŅėŀĬĪńĺĶƢĪňŗĨńħĔńĬĕŀĚıŇĔŏĞĸŒĬĳŅıȮĞŉŗĚĺŇīňĔŅĶ

ŏĽƟĬĕŀĭĳŅıĽŅĴŅĶĩŐĭƞĚŀŀĔŏĮƦĬĽŀĚĔĸŋƞĴŒľĠƞœħƟħńĚĬňŘ 

 0,/.,/Ȯqc_paf+̀_qcbȮŏĮƦĬĺŇīňĔŅĶĨĶĺěěńĭĕŀĭőħĵĔŅĶėņĬĺĦĔŅĶĺńħėĺŅĴŐĕŖĚŐĶĚĕŀĚĕŀĭ

ĔƞŀĬȮĬŇĵĴŒĝƟĔńĭĔŅĶľŅĕŀĭĳŅıőħĵŒĝƟŀĬŋıńĬīƢŀńĬħńĭĪňŗľĬŉŗĚȮěŃŒĝƟĔŅĶľŅėƞŅȮEp_bg_lȮk_elgrsbcȮőħĵ

ıŇěŅĶĦŅěŅĔıŇĔŏĞĸĪńŘĚľĴħĳŅıŒĬĳŅıȮőħĵœĸƞœĮěĬėĶĭıŇĔŏĞĸŒĬĳŅıȮŏĴŊŗŀėƞŅȮEp_bg_lȮk_elgrsbcȮ

ĴŅĔĔĺƞŅėƞŅŏĔĦĤƢĕŀĚĳŅıŏĪƞŅĔńĭĺƞŅıŇĔŏĞĸĬńŘĬŏĮƦĬĳŅıĕŀĭȮőħĵĺŇīňĔŅĶĔŅĶľŅĕŀĭĳŅıĪňŗĬŇĵĴŒĝƟĴňħńĚĬňŘ 

+ȮQm`cjȮcbecȮbcrcargml 

Qm`cjȮmncp_rmpȮŒĬĭŅĚėĶńŘĚŏĶňĵĔĺƞŅȮQm`cjůDcjbk_lȮmncp_rmpȮľĶŊŀȮQm`cjȮƱjrcpȮY//[Ȯ

ŏĮƦĬŏĪėĬŇėĪňŗœĺƟŒĝƟĽņľĶńĭĔŅĶĨĶĺěěńĭĳŅıĕŀĭȮ őħĵĽŅĴŅĶĩĪņĔŅĶĨĶĺěěńĭœħƟĪńŘĚŒĬŐĬĺĨńŘĚȮ ŐĸŃ

ŐĬĺĬŀĬȮőħĵěŃĴňŏėŀĶƢŏĬĸĕĬŅħȮ1v1ȮĪňŗĪņĔŅĶėŀĬőĺĸŌĝńĬĔńĭĳŅıĨƟĬĜĭńĭŏıŊŗŀľŅėĺŅĴŏĕƟĴĪňŗŐĨĔĨƞŅĚ

ĔńĬĕŀĚıŇĔŏĞĸĶŀĭŕĕŀĚŏėŀĶƢŏĬĸȮ őħĵěŃĪņĔŅĶľŅĪńŘĚŐĬĺĨńŘĚȮ ŐĸŃŐĬĺĬŀĬȮ ľĸńĚěŅĔĬńŘĬěŉĚĬņĴŅ

ĶĺĴĔńĬȮőħĵėņĬĺĦœħƟħńĚĬňŘ 

 

Ὃ
ρ π ρ
ς π ς
ρ π ρ

ὃz  ὥὲὨ  Ὃ
ρ ς ρ
π π π
ρ ς ρ

ὃzȮȮȮȮȮȮȮ&0,4' 

 ĞŉŗĚȮὋȮŏĮƦĬįĸĸńıīƢěŅĔĬņŏėŀĶƢŏĬĸœĮėŀĬőĺĸŌĝńĬĔńĭȮ?ȮĪňŗĳŅıĪňŗĨƟŀĚĔŅĶľŅĳŅıĕŀĭĪňŗ

ĨƟŀĚĔŅĶľŅĕŀĭŒĬŐĬĺĨńŘĚȮŒĬĽƞĺĬĕŀĚȮὋȮŏĮƦĬĔŅĶľŅĳŅıĕŀĭŒĬŐĬĺĬŀĬȮĞŉŗĚĪńŘĚĽŀĚĨńĺĬňŘĽŅĴŅĶĩ

ĬņĴŅĶĺĴĔńĬŏıŊŗŀľŅĳŅıĕŀĭĪńŘĚĽŀĚŐĬĺœħƟħńĚĬňŘ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȿὋȿ Ὃὼ ὋώȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&0,5' 
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+ȮA_llwȮcbecȮbcrcargml 

A_llwȮ cbecȮ bcrcargmlȮY/0[ȮŏĮƦĬĔŅĶĨĶĺěěńĭĳŅıĕŀĭĪňŗĬŇĵĴŏĮƦĬŀńĬħńĭĨƟĬŕȮ őħĵĴň

ĕńŘĬĨŀĬĔŅĶĪņľĸńĔŀĵŌƞȮ3ȮĕńŘĬĨŀĬėŊŀ 

/,ĔŅĶĸĭĬŀĵĽƢȮŏıŊŗŀŒľƟœħƟĳŅıĪňŗĴňėĺŅĴĮĶŅĻěŅĔĽŇŗĚĶĭĔĺĬĴŅĔĪňŗĽŋħȮŐĸŃŒľƟĳŅıĪňŗ

ŏĶňĵĭĵŇŗĚĕŉŘĬȮ őħĵĽƞĺĬŒľĠƞěŃŒĝƟȮE_sqqg_lȮ ƱjrcpȮŒĬĔŅĶĸĭĬŀĵĽƢȮ őħĵŐĽħĚĲƕĸŏĨŀĶƢœħƟ

ħńĚĨƞŀœĮĬňŘ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮὋ ȟ Ὡ Ⱦ   ȮȮȮȮȮȮȮȮ&0,6' 

 

ŏĴŊŗŀȮὋ ȟŏĮƦĬėƞŅĕŀĚȮE_sqqg_lȮ ƱjrcpȮŐĸŃȮvȮŏĮƦĬĨņŐľĬƞĚĕŀĚıŇĔŏĞĸŒĬ

ŐĬĺŐĔĬȮvȮĽƞĺĬȮwȮŏĮƦĬĨņŐľĬƞĚıŇĔŏĞĸŒĬŐĬĺŐĔĬȮwȮȮŐĸŃĴňȮ„ĔņľĬħėĺŅĴĔĺƟŅĚ

ĕŀĚŏĽƟĬĕŀĭȮE_sqqg_l 

0, Ep_bgclrȮA_jasj_rgmlȮŏĮƦĬĕńŘĬĨŀĬĔŅĶĨĶĺěěńĭėĺŅĴŏĕƟĴŐĸŃĪŇĻĪŅĚĕŀĚŏĽƟĬ

ĕŀĭȮĞŉŗĚŒĬĺŇīňĔŅĶĕŀĚȮA_llwȮěŃŒĝƟĺŇīňĔŅĶȮQm`cjȮmncp_rmpȮŏıŊŗŀľŅŏĽƟĬĕŀĭŒĬŐĬĺĨńŘĚȮŐĸŃ

ŐĬĺĬŀĬ 

1, Lml+k_vgkskȮqsnnpcqqgmlȮŏĮƦĬĔŅĶľŅŏĽƟĬĕŀĭĪňŗŒĬıŇĔŏĞĸĪňŗėƞŅĽŌĚĪňŗĽŋħȮĞŉŗĚěŃ

ĪņĔŅĶœĸƞœĮŒĬĪŋĔıŇĔŏĞĸȮŐĸŃľŅĪŇĻĪŅĚĕŀĚŏĽƟĬĕŀĭŒĬŐĬĺĬńŘĬŕŏıŊŗŀľŅėƞŅĽŌĚĽŋħȮ őħĵ

ěŋħĮĶŃĽĚėƢŏıŊŗŀĨƟŀĚĔŅĶŏıňĵĚŐĨƞĕŀĭĪňŗĴňĸńĔļĦŃŏħƞĬĪňŗĽŋħŒĬĪŇĻĪŅĚĕŀĭĕŀĚıŇĔŏĞĸĨņŐľĬƞĚ

ĬńŘĬŕȮőħĵěŃĪņŒľƟĳŅıĕŀĭĴňĸńĔļĦŃŏĽƟĬĪňŗĭŅĚȮŐĨƞĵńĚėĚĶŅĵĸŃŏŀňĵħœħƟĝńħŏěĬĪňŗĽŋħ 

2,ȮBms`jcȮrfpcqfmjbȮŏĮƦĬĔŅĶŐĭƞĚŏĔĦĤƢėƞŅıŇĔŏĞĸőħĵěŃŐĭƞĚŏĮƦĬŏĔĦĤƢĽŌĚȮŐĸŃ

ŏĔĦĤƢĨŗņȮľŅĔıŇĔŏĞĸĪňŗŀĵŌƞĶŃľĺƞŅĚėƞŅĪńŘĚĽŀĚŏĔĦĤƢěŃĬņĴŅŒĝƟŏĮƦĬĳŅıĕŀĭĨƞŀœĮȮĞŉŗĚěŃŏĮƦĬ

ıŇĔŏĞĸĕŀĭĪňŗĴňėĺŅĴĝńħŏěĬĴŅĔĪňŗĽŋħ 

3,ȮCbecȮRp_aigleȮ`wȮFwqrcpcqgqȮŏĮƦĬĺŇīňĔŅĶĪňŗĪņŒľƟıŇĔŏĞĸĪňŗĴňėĺŅĴőħħŏħƞĬĬƟŀĵȮ

ŐĮĸĚŒľƟĴňėĺŅĴőħħŏħƞĬĴŅĔĵŇŗĚĕŉŘĬȮ ľŅĔĭĶŇŏĺĦĶŀĭŕıŇĔŏĞĸĬńŘĬĴňėƞŅıŇĔŏĞĸĪňŗőħħŏħƞĬŀĵŌƞ

ĭĶŇŏĺĦĶŀĭŕ 
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0,/.,0Ȯ Xcpm+apmqqgleȮŏĮƦĬĺŇīňĔŅĶĨĶĺěěńĭĕŀĭĳŅıĪňŗŒĝƟŀĬŋıńĬīƢŀńĬħńĭĪňŗĽŀĚȮ ĞŉŗĚŏĮƦĬĔŅĶ

ŐĔƟĮƤĠľŅĳŅıĕŀĭŐĭĭŐĶĔĪňŗĴňėĺŅĴľĬŅĴŅĔŏĔŇĬœĮȮ őħĵĺŇīňĬňŘěŃĪņĔŅĶľŅěŋħĨńħĻŌĬĵƢȮ ĞŉŗĚěŃŏĮƦĬ

ĨņŐľĬƞĚĕŀĚĳŅıĕŀĭȮőħĵĨńĺŀĵƞŅĚĺŇīňĔŅĶĪňŗĬņȮXcpm+apmqqgleȮėŊŀȮJ_nj_ag_l 

 +ȮJ_nj_ag_lȮcbec 

J_nj_ag_lȮcbecȮbcrcargmlȮY/1[ȮŏĮƦĬĔŅĶĨĶĺěěńĭĕŀĭĳŅıȮĞŉŗĚĴňėĺŅĴŐĨĔĨƞŅĚěŅĔĽŀĚ

ĺŇīňĔŅĶĪňŗœħƟĔĸƞŅĺĴŅėŊŀȮŏĮƦĬĔŅĶŒĝƟŀĬŋıńĬīƢŀńĬħńĭĽŀĚŒĬĔŅĶľŅŏĽƟĬĕŀĭȮĔŅĶľŅŏĽƟĬĕŀĭěŃĴňĺŇīňĔŅĶľŅĪňŗ

ŐĨĔĨƞŅĚěŅĔĺŇīňĔƞŀĬŕȮőħĵěŃĴňĪńŘĚĺŇīňĔŅĶľŅŐĭĭĕŀĭŒĬȮŐĸŃŐĭĭĕŀĭĬŀĔȮĞŉŗĚěŃŒĝƟĲƕĸŏĨŀĶƢĪňŗŐĨĔĨƞŅĚ

ĔńĬŏĶňĵĔĺƞŅȮĨńĺħņŏĬŇĬĔŅĶŏĝŇĚĭĺĔȮŐĸŃĨńĺħņŏĬŇĬĔŅĶŏĝŇĚĸĭȮőħĵŐĽħĚĔŅĶĲƕĸŏĨŀĶƢĪńŘĚĽŀĚŐĭĭħńĚĬňŘ 

Ὃ
ρ π ρ
ς π ς
ρ π ρ

ὃz   

 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮὋ
ρ ς ρ
π π π
ρ ς ρ

ὃzȮȮȮȮȮȮ Ȯ&0,7' 

ĞŉŗĚȮὋ ŏĮƦĬĳŅıĕŀĭěŅĔĔŅĶľŅŐĭĭŏĝŇĚĭĺĔȮ ŐĸŃὋ ŏĮƦĬĔŅĶľŅĳŅıĕŀĭěŅĔ

ŏĝŇĚĸĭȮőħĵĴňȮ?ȮėŊŀĳŅıĪňŗĨƟŀĚĔŅĶĪņĔŅĶľŅĳŅıĕŀĭ 

 

0,//ȮĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 

0,//,/ȮQckg+QsncptgqcbȮ Gk_ecȮ Bcp_glgleȮ sqgleȮ E_sqqg_lȮ Npmacqqcq&P_hcctȮ

W_q_pj_*ȮTgqfu_l_rfȮ?,ȮQglb_egȮ_lbȮTgqf_jȮK,ȮN_rcƭ'ȮY/2[Ȯ 

 ŒĬĚŅĬĺŇěńĵĬňŘœħƟĬņŏĽĬŀĺŇīňĔŅĶĸĭİĬȮőħĵŒĝƟĺŇīňĔŅĶȮS+lcrȮŒĬĔŅĶİƗĔĽŀĬŒĝƟĕƟŀĴŌĸĪńŘĚĪňŗĴňĔŅĶ

ĶŃĭŋĨņŐľĬƞĚĕŀĚİĬȮŐĸŃœĴƞĴňĔŅĶĶŃĭŋĨņŐľĬƞĚĕŀĚİĬȮŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŒľƟĔńĭĔŅĶĬņœĮĪħĽŀĭ

ĔńĭĳŅıİĬěĶŇĚȮőħĵĴňĔŅĶĬņȮE_sqqg_lȮNpmacqqcqȮŒĝƟľŅėƞŅĪňŗŏľĴŅŃĽĴĶŃľĺƞŅĚĳŅıĪňŗĩŌĔĶŃĭŋ

ĨņŐľĬƞĚİĬȮŐĸŃœĴƞĶŃĭŋĨņŐľĬƞĚİĬȮőħĵĳŅĵŒĬőėĶĚĽĶƟŅĚĕŀĚȮS+lcrȮĪňŗĬņĴŅŒĝƟȮȮĳŅĵŒĬěŃĮĶŃĔŀĭ

œĮħƟĺĵĽƞĺĬȮClambcpȮĪňŗŏĶŇŗĴĨƟĬĴŅŒĝƟȮAmlt0bȮĕĬŅħȮ1ȮvȮ1ȮŐĸŃŒĝƟȮPcq0@jmaiȮěņĬĺĬȮ3ȮĝńŘĬȮőħĵŒĬ

ĶŃľĺƞŅĚĝńŘĬĴňȮBmulq_knjcȮŏıŊŗŀĸħĕƟŀĴŌĸŒĬĶŃľĺƞŅĚĝńŘĬȮŒĬĽƞĺĬĕŀĚȮȮBcambcpȮŏĶŇŗĴĨƟĬŒĝƟȮ
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Pcq0@jmaiȮěņĬĺĬȮ1ȮĭĸƠŀėȮőħĵĶŃľĺƞŅĚĝńŘĬĴňȮSnq_knjcȮŏıŊŗŀĕĵŅĵĕƟŀĴŌĸĶŃľĺƞŅĚĝńŘĬȮőħĵŒĬĝńŘĬ

ĽŋħĪƟŅĵŒĝƟȮAmlt0bȮĕĬŅħȮ1ȮvȮ1ȮőħĵįĸĸńıīƢěŃœħƟĳŅıůĪňŗĩŌĔĔņěńħİĬȮőħĵĴňĔŅĶĺńħĮĶŃĽŇĪīŇĳŅıőħĵ

ŒĝƟģŅĬĕƟŀĴŌĸĽŅĴĨńĺȮėŊŀȮP_gl6..ȮP_gl/..JȮŐĸŃȮBBLȮőħĵŒĝƟȮNQLPȮŐĸŃȮQQGKȮŒĬĔŅĶĺńħ

ĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĪħĽŀĭŒľƟŏľŖĬĶŃľĺƞŅĚĔŅĶĬņĕƟŀĴŌĸĪňŗĶŃĭŋĨņŐľĬƞĚĕŀĚİĬŏıňĵĚŀĵƞŅĚŏħňĵĺœĮ

ŏĪĶĬıĭĺƞŅĮĶŃĽŇĪīŇĳŅıĪňŗœħƟħƟŀĵĔĺƞŅĔŅĶĬņĳŅıİĬĪňŗœĴƞĩŌĔĶŃĭŋĨņŐľĬƞĚœĮİƗĔĽŀĬĶƞĺĴħƟĺĵ 

 

ĶŌĮĪňŗȮ0,//ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮQckg+QsncptgqcbȮGk_ecȮBcp_glgle 

 

ĶŌĮĪňŗȮ0,/0ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ 



  0. 

 

0,//,0ȮNpmepcqqgtcȮ Gk_ecȮ Bcp_glgleȮ Lcrumpiq8Ȯ ?Ȯ @crrcpȮ _lbȮ QgknjcpȮ

@_qcjglc&BmleucgȮPcl*ȮU_lekcleȮXsm*ȮOglefs_ȮFs*ȮNcledcgȮXfsȮ_lbȮBcwsȮKcle'ȮY/3[Ȯ 

 ŒĬĚŅĬĺŇěńĵĬňŘœħƟĬņŏĽĬŀĔŅĶĸĭİĬőħĵŒĝƟĔŅĶėņĬĺĦŐĭĭĺĬĞŘņȮ őħĵĴňıŊŘĬģŅĬĴŅěŅĔĔŅĶ

ŏĶňĵĬĶŌƟŏĝŇĚĸŉĔȮŏĶňĵĔĺƞŅȮNpmepcqqgtcȮpcasppclrȮlcrumpiȮ&NPcLcr'ȮĞŉŗĚěŃıŇěŅĶĦŅŐĔƟœĕŒĬĽƞĺĬĕŀĚ

őėĶĚĕƞŅĵŏĮƦĬľĸńĔȮŒĬőėĶĚĕƞŅĵĴňĔŅĶŒĝƟȮPcq`jmaiȮŒĬŐĨƞĸıĔŅĶĺĬĞŘņȮĪņŒľƟıŅĶŅĴŇŏĨŀĶƢĴňĔŅĶŏıŇŗĴĕŉŘĬ

ŀĵƞŅĚĴŅĔȮŐĸŃŏĽňŗĵĚĨƞŀĮƤĠľŅĔŅĶȮMtcp+ƱrrgleȮħńĚĬńŘĬěŉĚœħƟĪņĔŅĶŐĪĶĔȮJmleȮqfmprȮrcpkȮkckmpwȮ

ŏıŊŗŀĸħĮƤĠľŅĪňŗŏĔŇħĕŉŘĬŒĬŐĨƞĸŃĔŅĶĺĬĞŘņȮőħĵŒĬĽƞĺĬĕŀĚĲƤĚĔƢĝńĬŏĮƚŅľĴŅĵěŃŒĝƟĺŇīňĔŅĶȮKc_lȮqos_pcȮ

cppmpȮĶƞĺĴĔńĭȮȮQQGKȮĞŉŗĚĝƞĺĵŒľƟĔŅĶĮĶńĭȮfwncp+n_p_kcrcpȮœħƟħňĕŉŘĬȮįĸĸńıīƢĪňŗœħƟěŅĔőĴŏħĸĪňŗœħƟĪņĔŅĶ

İƗĔĽŀĬȮĴňĔŅĶĺńħĮĶŃĽŇĪīŇĳŅıħƟĺĵȮNQLPȮŐĸŃȮȮQQGKȮőħĵŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıĪňŗœħƟŒĬŐĨƞĸŃĔŅ

ĶĺĬĞŘņȮıĭĺƞŅėƞŅĪňŗœħƟŏıŇŗĴĕŉŘĬěĬĩŉĚĶŀĭĪňŗȮ5ȮıĭĺƞŅĮĶŃĽŇĪīŇĳŅıĪňŗœħƟĨŗņĕňŘĬȮěŉĚĽĶŋĮœħƟĺƞŅĔŅĶĺĬĞŘņĨƟŀĚĴň

ěņĬĺĬĶŀĭĪňŗıŀħňȮěŉĚěŃœħƟĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħȮľĸńĚěŅĔĬńŘĬĴňĔŅĶĸŀĚŏĮĶňĵĭŏĪňĵĭĔńĭĺŇīňĔŅĶŀŊŗĬőħĵŒĝƟ

ģŅĬĕƟŀĴŌĸĪńŘĚĽŅĴģŅĬĕƟŀĴŌĸȮėŊŀȮP_gl/..FȮP_gl/..JȮŐĸŃȮP_gl/0ȮıĭĺƞŅœħƟėƞŅĮĶŃĽŇĪīŇĳŅıœħƟħňĪňŗĽŋħ 

 

ĶŌĮĪňŗȮ0,/1ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮNpcLcr 
 



  0/ 

 

ĶŌĮĪňŗȮ0,/2ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ 
 

0,//,1ȮKsjrg+Qa_jcȮNpmepcqqgtcȮDsqgmlȮLcrumpiȮdmpȮQglejcȮGk_ecȮBcp_glgleȮ&IsgȮ

Hg_le/ȮXfmlews_lȮU_le*ȮNcleȮWg*ȮAfclȮAfcl*Ȯ@_mhglȮFs_le*ȮWgkglȮJsm*Hg_wgȮK_Ȯ_lbȮ

HslhslȮHg_le'Y/[ 

 ŒĬĚŅĬĺŇěńĵĬňŘŏĽĬŀĺŇīňĔŅĶĸĭİĬĪňŗŏĶňĵĔĺƞŅȮKQNDLȮĞŉŗĚŏĮƦĬĔŅĶŒĝƟĺŇīňĔŅĶĵƞŀĳŅıŒľƟĴňĕĬŅħĪňŗ

ľĸŅĔľĸŅĵȮőħĵĳŅıĪňŗĩŌĔĵƞŀěŃŒĝƟĺŇīňĔŅĶȮE_sqqg_lȮŒĬĔŅĶĵƞŀĳŅıȮőħĵĳŅıĪňŗĩŌĔĵƞŀěŃĴňĶŌĮŐĭĭĕŀĚ

İĬĪňŗĴňĭŅĚĽƞĺĬĪňŗėĸƟŅĵėĸŉĚĔńĬĔńĭĳŅıĨƟĬĜĭńĭȮĞŉŗĚĪņŒľƟŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶĽĶƟŅĚĝńŘĬĕŀĚİĬŒľĴƞȮŏıŊŗŀ

ĬņĴŅĸĭĔńĭĳŅıĨƟĬĜĭńĭœħƟȮ őħĵĳŅĵŒĬőėĶĚĕƞŅĵěŃŐĭƞĚŀŀĔŏĮƦĬĽŅĴĽƞĺĬŒľĠƞȮ ŒĬĽƞĺĬŐĶĔŏĶňĵĔĺƞŅȮ

Am_pqcȮ DsqgmlȮĞŉŗĚĳŅĵŒĬěŃĴňĔŅĶĶńĭĳŅıľĸŅĵĕĬŅħĴŅŏĕƟŅĔĶŃĔĺĬĔŅĶŏĶňĵĬĶŌƟŐĭĭĺĬĞŘņŏıŊŗŀĽĔńħ

ėŋĦĸńĔļĦŃĨƞŅĚŕȮ ŐĸƟĺĬņįĸĸńıīƢěŅĔĳŅıĕĬŅħŏĸŖĔĽŋħĶĺĴĔńĭĕĬŅħŀŊŗĬŕȮ ľĸńĚěŅĔĬńŘĬěŃœĮĵńĚĽƞĺĬĪňŗ

ĽŀĚŏĶňĵĔĺƞŅȮDglcȮ DsqgmlȮĪņľĬƟŅĪňŗĮĶńĭŐĨƞĚėĺŅĴĽńĴıńĬīƢĕŀĚĕƟŀĴŌĸĕŀĚĳŅıŒĬŐĨƞĸŃĕĬŅħĪňŗœĴƞ

ŏĪƞŅĔńĬȮĨƞŀĴŅŒĬĝńŘĬĽŋħĪƟŅĵŏĶňĵĔĺƞŅȮȮPcamlqrpsargmlȮŏĮƦĬĔŅĶĬņįĸĸńıīƢěŅĔĪŋĔŕĽƞĺĬȮŐĸŃŒĬĪŋĔ

ĕĬŅħĕŀĚĳŅıĴŅŏĕƟŅĽŌƞĔĶńĭĺĬĔŅĶėŀĬőĺĸŌĝńĬȮ ŏıŊŗŀľŅĝńŘĬĕŀĚİĬȮ ŐĸŃĬņœĮĸĭĔńĭĳŅıİĬĨƟĬĜĭńĭěŃ

œħƟįĸĸńıīƢĕŀĚİĬȮĞŉŗĚĴňĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıĪńŘĚŒĬĳŅıİĬěĶŇĚŐĸŃĳŅıİĬĪňŗĽńĚŏėĶŅŃľƢĕŉŘĬĴŅȮőħĵ

ŒĝƟȮNQLPȮŐĸŃȮQQGKȮŒĬĔŅĶŏĮĶňĵĭŏĪňĵĭȮıĭĺƞŅĽŅĴŅĶĩĪņĔŅĶĸĭİĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚėŌƞȮ 
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ĶŌĮĪňŗȮ0,/3ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮKQNDL 
 

 

ĶŌĮĪňŗȮ0,/4ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ 
 

0,//,2ȮQn_rg_jȮ?rrclrgtcȮQglejc+Gk_ecȮBcp_glgleȮugrfȮ_ȮFgefȮOs_jgrwȮPc_jȮP_glȮ

B_r_qcr&Rg_lwsȮU_le*ȮVglȮW_le*ȮIcȮVs*ȮQf_mxfcȮAfcl*ȮOg_leȮXf_leȮ_lbȮPwlqmlȮU,F,Ȯ

J_s'ȮY/5[Ȯ 

 ŒĬĚŅĵĺŇěńĵĬňŘŏĽĬŀĺŇīňĔŅĶĸĭİĬĝŊŗŀĺƞŅȮQN?LcrȮőħĵĴňĔŅĶİƗĔĽŀĬőħĵŒĝƟĕƟŀĴŌĸĪňŗĽńĚŏėĶŅŃľƢ

ĕŉŘĬĴŅĪńŘĚľĴħȮŏĬŊŗŀĚěŅĔĺƞŅĳŅıİĬěĶŇĚœĴƞĽŅĴŅĶĩĴňĔŅĶěńĭėŌƞĔńĬĶŃľĺƞŅĚĳŅıİĬȮŐĸŃĳŅıĪňŗœĴƞőħĬİĬœħƟȮ

őħĵŒĬĺŇīňĬňŘĴňĔŅĶĶńĭĳŅıİĬŏĕƟŅœĮőħĵĨĶĚȮįĸĸńıīƢĪňŗœħƟěŃŏĮƦĬĔŅĶĸĭİĬőħĵĨĶĚȮŒĬĽĩŅĮƤĨĵĔĶĶĴĬňŘĴň

ĽƞĺĬĪňŗĽņėńĠėŊŀȮQn_rg_jȮ?rrclrgtcȮ@jmaiȮŏĮƦĬĔŅĶŒĝƟĔŅĶŏĶňĵĬĶŌƟŐĭĭĺĬĞŘņĪňŗĝƞĺĵŒľƟĔŅĶŏĶňĵĬĶŌƟĪňŗĴň

ĕƟŀĴŌĸĪňŗŏĶňĵĚĨƞŀĔńĬěņĬĺĬĴŅĔȮĽŅĴŅĶĩİƗĔĽŀĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŏĴŊŗŀĪņĔŅĶĪħĽŀĭįĸĸńıīƢĕŀĚ
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ĔŅĶĸĭİĬĔńĭȮNQLPȮŐĸŃȮQQGKȮőħĵŒĝƟĪńŘĚĳŅıěĶŇĚȮŐĸŃĳŅıĽńĚŏėĶŅŃľƢȮıĭĺƞŅĽŅĴŅĶĩĸĭİĬœŏĮƦĬ

ŀĵƞŅĚħňȮŐĨƞĔŖĵńĚĴňĕƟŀĭĔıĶƞŀĚŀĵŌƞŒĬĭŅĚĳŅıȮŏĝƞĬȮĳŅıĪňŗŏĔŇħľĴŀĔŏĮƦĬěņĬĺĬĴŅĔȮĺŇīňĔŅĶĬňŘěŃœĴƞ

ĽŅĴŅĶĩĸĭİĬœħƟ 

 

ĶŌĮĪňŗȮ0,/5ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮQN?Lcr 

 

ĶŌĮĪňŗȮ0,/6ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ 
 

 

0,//,3ȮAjc_pgleȮrfcȮQigcq8Ȯ?ȮbccnȮlcrumpiȮ_pafgrcarspcȮdmpȮqglejc+gk_ecȮp_glȮ

pckmt_j&Vscw_leȮDs*ȮHg_`glȮFs_le*ȮVglef_mȮBgle*ȮWglef_mȮJg_mȮ_lbȮHmflȮN_gqjcw'ȮY/6[Ȯ 

 ŒĬĚŅĬĺŇěńĵĬňŘœħƟĬņŏĽĬŀĔŅĶĸĭİĬĪňŗŏĶňĵĔĺƞŅȮBcp_glLcrȮĴňĽƞĺĬĽņėńĠėŊŀĔŅĶŐĵĔĳŅıĪňŗĶńĭŏĕƟŅ

ĴŅŏĮƦĬĳŅıȮ`_qcȮj_wcpȮŐĸŃȮbcr_gjȮj_wcpȮŐĸŃĴňĔŅĶŒĝƟȮALLȮĽņľĶńĭĝƞĺĵŒĬĔŅĶĸĭİĬȮőħĵĳŅĵŒĬȮ

ALLȮĮĶŃĔŀĭœĮħƟĺĵȮFgbbclȮj_wcpȮěņĬĺĬȮ0ȮĝńŘĬȮŐĸŃȮMsrnsrȮj_wcpȮěņĬĺĬȮ/ȮĝńŘĬȮĞŉŗĚŒĬĽƞĺĬĕŀĚ

ĔŅĶĸĭİĬěŃŒĝƟŏıňĵĚȮbcr_gjȮj_wcpȮŏĬŊŗŀĚěŅĔŒĬĝńŘĬĬňŘėĚĶŅĵĸŃŏŀňĵħĕŀĚĳŅıİĬœĺƟĪńŘĚľĴħȮĔŅĶěńħĔŅĶ

ŒĬĝńŘĬĬňŘěŉĚŏĮƦĬĽŇŗĚĪňŗĚƞŅĵĔĺƞŅĬņĳŅıİĬĨƟĬĜĭńĭĴŅĪņĔŅĶĸĭİĬőħĬĨĶĚȮĩŉĚŐĴƟŒĬȮbcr_gjȮj_wcpȮěŃĩŌĔĸĭ

İĬœĮěĬľĴħȮŐĨƞŒĬĳŅıĵńĚėĚľĸĚŏľĸŊŀľĴŀĔĪňŗŏĔŇħěŅĔĸŃŀŀĚİĬȮěŉĚŒĝƟĺŇīňĔŅĶĮĶńĭĮĶŋĚĳŅıŒĬȮbcr_gjȮ

j_wcpȮŀňĔėĶńŘĚŏıŊŗŀĔņěńħľĴŀĔŀŀĔȮĽņľĶńĭģŅĬĕƟŀĴŌĸĳŅıĪňŗĬņĴŅİƗĔĽŀĬĬńŘĬȮœħƟĴňĔŅĶŒĝƟĳŅıİĬĽĶƟŅĚ
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ĕŉŘĬĴŅŏŀĚȮŒĬĭĪėĺŅĴĬňŘœħƟĬņȮBcp_glLcrȮĺńħĮĶŃĽŇĪīŇĳŅıĔńĭİĬěĶŇĚȮ ŐĸŃİĬĪňŗĽĶƟŅĚĕŉŘĬŏŀĚıĭĺƞŅȮ

ĽŅĴŅĶĩĸĭİĬœħƟŏĮƦĬŀĵƞŅĚħňĪńŘĚŒĬİĬěĶŇĚȮ ŐĸŃİĬĪňŗĽĶƟŅĚĕŉŘĬĴŅŏŀĚȮ ŐĸŃĵńĚĴňĶŅĵĸŃŏŀňĵħıŊŘĬľĸńĚĪňŗŀĵŌƞ

ėĶĭ 

 

ĶŌĮĪňŗȮ0,/7ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮBcp_glLcr 
 

 

ĶŌĮĪňŗȮ0,0.ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ 
0,//,4Ȯ?Ȯ Kmbcj+bpgtclȮ BccnȮ Lcsp_jȮ LcrumpiȮ dmpȮ QglejcȮ Gk_ecȮ P_glȮ

Pckmt_j&FmleȮU_le/*ȮOgȮVgc/*ȮOg_lȮXf_m/Ȯ_lbȮBcwsȮKcle'ȮY/7[Ȯ 

ŒĬĚŅĬĺŇěńĵĬňŘœħƟĬņŏĽĬŀĺŇīňĔŅĶȮPABLcrȮŏĮƦĬĺŇīňĸĭİĬȮőħĵĴňĔŅĶĻŉĔļŅĸńĔļĦŃĕŀĚİĬĪňŗ

ŐĪƟěĶŇĚȮŏıŊŗŀĪņĔŅĶŐĵĔĶŃľĺƞŅĚĝńŘĬİĬȮŐĸŃĝńŘĬıŊŘĬľĸńĚŀŀĔěŅĔĔńĬȮőħĵŒĬĺŇěńĵĬňŘœħƟĔĸƞŅĺĩŉĚĺƞŅĳŅıİĬ

ĬńŘĬŏĔŇħěŅĔĳŅııŊŘĬľĸńĚĪňŗĴňİĬĶĺĴĔńĭĳŅıĕŀĚĝńŘĬİĬĪňŗĴňŏıňĵĚŒĬŏĪƞŅĬńŘĬȮěŉĚœħƟĪņĔŅĶľŅĝńŘĬĕŀĚİĬŏıŊŗŀ



  03 

ĬņĴŅĸĭĔńĭĳŅıİĬħńŗĚŏħŇĴȮěŃœħƟįĸĸńıīƢŏĮƦĬĳŅııŊŘĬľĸńĚĪňŗœĴƞĴňİĬȮőħĵĴňĔŅĶĬņŏĪėĬŇėĔŅĶľŅİĬěŅĔ

ģŅĬĕƟŀĴŌĸĪňŗĬņĴŅĪħĽŀĭőħĵŏĶňĵĔĺƞŅȮAmltmjsrgmlȮ bgargml_pwȮ jc_plgleȮőħĵŒĬőėĶĚĽĶƟŅĚĕŀĚȮ

PABLcrȮěŃĴňĺŇīňĔŅĶĪņĞŘņœĮŏĶŊŗŀĵŕȮěĬĔĺƞŅěŃœħƟįĸĸńıīƢĔŅĶĸĭİĬĪňŗħňĪňŗĽŋħȮőħĵěŃŐĭƞĚŏĮƦĬĽŀĚĽƞĺĬ

ĽņėńĠȮėŊŀȮK+lcrȮŐĸŃȮ@+lcrȮőħĵȮK+lcrȮĪņľĬƟŅĪňŗľŅĝńŘĬĕŀĚİĬȮőħĵľĸńĔĔŅĶėŊŀĨƟŀĚľŅĶŅĬĸŃŏŀňĵħ

ĳŅııŊŘĬľĸńĚĪňŗĨŇħĴŅĔńĭĝńŘĬİĬĔƞŀĬȮ ŏıŊŗŀĬņœĮĸĭĔńĭĝńŘĬİĬěŃœħƟĝńŘĬİĬĪňŗœĴƞĴňĶŅĵĸŃŏŀňĵħıŊŘĬľĸńĚĨŇħĴŅȮ

ĨƞŀĴŅěŃĬņįĸĸńıīƢěŅĔK+lcrȮĽƞĚŒľƟĔńĭȮ@+lcrȮĪņĔŅĶĸĭİĬŀŀĔěŅĔĳŅıĨƟĬĜĭńĭȮŐĸŃŏĕƟŅĽŌƞȮnpmvLcrȮ

ŏĮƦĬĺŇīňĔŅĶȮMnrgkgx_rgmlȮĳŅıŒľƟĴňėĺŅĴĸŃŏŀňĵħĴŅĔĵŇŗĚĕŉŘĬȮőħĵĳŅıĪňŗœħƟĔŖěŃĴňĔŅĶĸĭİĬěĬľĴħȮŒĬ

ĺŇěńĵĬňŘĴňĔŅĶĺńħĮĶŃĽŇĪīŇĳŅıőħĵŒĝƟȮNQLPȮŐĸŃȮQQGKȮŏĮĶňĵĭŏĪňĵĭĔńĭĺŇīňĔŅĶŀŊŗĬȮĮĶŅĔĢĺƞŅȮPABLcrȮĴň

ĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĸĭİĬħňĴŅĔĪňŗĽŋħěŅĔĔŅĶĪħĽŀĭĔńĭİĬěĶŇĚȮŐĸŃİĬĴĪňŗĽĶƟŅĚĕŉŘĬĴŅŏŀĚ 

 

ĶŌĮĪňŗȮ0,0/ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮPABLcr 
 

 

ĶŌĮĪňŗȮ0,00ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ 
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0,//,5ȮQrpsarspc+NpcqcptgleȮ Bcp_glgleȮ ugrfȮ PcqgbscȮ Af_llcjȮ NpgmpȮ

Esgb_lac&Og_mqgȮWg*ȮHslafcleȮJg*ȮOglw_lȮB_g*ȮD_kgleȮD_le*ȮEsgvsȮXf_leȮ_lbȮRgcwmleȮ

Xcle'ȮY0.[Ȯ 

 ŒĬĺŇěńĵĬňŘœħƟĬņŏĽĬŀĺŇīňĸĭİĬĪňŗŏĶňĵĔĺƞŅȮQNBLcrȮŏĮƦĬĔŅĶĺĬĞŘņįĸĸńıīƢœĮĪňĸŃĕńŘĬĨŀĬ

ŏıŊŗŀŒľƟœħƟįĸĸńıīƢĪňŗĴňĔŅĶĸĭİĬĪňŗħňĪňŗĽŋħȮĴňĽƞĺĬĽņėńĠŀĵŌƞĽŀĚĽƞĺĬėŊŀȮPcqgbscȮAf_llcjȮNpgmp&PAN'ȮĞŉŗĚ

ŏĮƦĬĔŅĶĽĔńħİĬŀŀĔŒĬĳŅıĪńŘĚľĴħȮ ŏľĸŊŀŏıňĵĚőėĶĚĽĶƟŅĚĪňŗŐĪƟěĶŇĚĕŀĚĶŅĵĸŃŏŀňĵħıŊŘĬľĸńĚĪňŗœĴƞĴňİĬ

ĮĶŅĔĢĳŅĵŒĬĳŅıȮ ŒĬĽƞĺĬĽņėńĠŀňĔĽƞĺĬľĬŉŗĚȮ ėŊŀȮU_tcjcr+̀_qcbȮ Dc_rspcȮ Cvrp_argmlȮ

@_ai`mlc&UKJK'ȮŒĬĺŇīňĔŅĶĬňŘŒĝƟĺŇīňȮbgqapcrcȮu_tcjcrȮrp_lqdmpkȮ&BUR'ȮŐĸŃȮGltcpqcȮBURȮ

&GUR'ȮŐĪĬĪňŗěŃŒĝƟĔŅĶėŀĬőĺĸŌĝńĬȮ ŐĸŃħňėŀĬőĺĸŌĝńĬŏĬŊŗŀĚěŅĔĺŇīňĔŅĶŀŊŗĬĪńŗĺœĮŒĬĔŅĶľŅĨņŐľĬƞĚİĬȮ

ěņŏĮƦĬĨƟŀĚĴňĔŅĶĸħĕƟŀĴŌĸĕŀĚĳŅıȮĪņŒľƟĶŅĵĸŃŏŀňĵħĕŀĚĳŅıĸħĬƟŀĵĸĚȮĪņŒľƟĽŅĴŅĶĩĶŃĭŋĨņŐľĬƞĚ

ĕŀĚİĬőħĵĪňŗœĴƞĶĭĔĺĬĶŅĵĸŃŏŀňĵħıŊŘĬľĸńĚ 

 

ĶŌĮĪňŗȮ0,01ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮQNBLcr 
 

 

ĶŌĮĪňŗȮ0,02ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ 
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0,//,6Ȯ Q?NLcr8Ȯ Qcekclr_rgml+?u_pcȮ NpmepcqqgtcȮ LcrumpiȮ dmpȮ Ncpacnrs_jȮ

Amlrp_qrgtcȮBcp_glgle&QfclȮXfcle*ȮAf_lehgcȮJs*ȮWsvgmleȮUsȮ_lbȮE_sp_tȮEsnr_'ȮY/[Ȯ 

 ŒĬĺŇěńĵĬňŘĴňĔŅĶĬņŏĽĬŀĺŇīňĔŅĶĸĭİĬĪňŗŏĶňĵĔĺƞŅȮQ?NLcrȮĴňĽƞĺĬĽņėńĠȮ1ȮĽƞĺĬȮŒĬĽƞĺĬŐĶĔŏĮƦĬ

ĽƞĺĬĕŀĚĔŅĶĸĭİĬȮ ĞŉŗĚĳŅĵŒĬĮĶŃĔŀĭœĮħƟĺĵȮ őėĶĚĕƞŅĵėŀĬőĺĸŌĝńĬȮ őėĶĚĕƞŅĵĔŅĶĺĬĞŘņȮ ŐĸŃȮ

Pcq`jmaiȮĞŉŗĚĪņľĬƟŅĪňŗĶńĭĳŅıİĬŏĕƟŅĴŅŏıŊŗŀĪņĔŅĶĸĭİĬŀŀĔĪńŘĚľĴħȮ ŒĬĽƞĺĬĪňŗĽŀĚŏĮƦĬĔŅĶľŅėƞŅ

ėĺŅĴĽŌĠŏĽňĵĕŀĚĳŅıİĬȮŐĸŃĳŅıħńŗĚŏħŇĴȮőħĵŒĝƟőĴŏħĸȮTEE/4ȮĽņľĶńĭľŅėƞŅėĺŅĴĽŌĠŏĽňĵȮŒĬĽƞĺĬ

ĽŋħĪƟŅĵŏĮƦĬĔŅĶěņŐĬĔĽƞĺĬĨƞŅĚŕĳŅĵŒĬĳŅıȮ ĞŉŗĚĴňĔŅĶĶńĭĕƟŀĴŌĸĬņŏĕƟŅėŊŀĳŅıİĬĪňŗĩŌĔĸĭŀŀĔěŅĔŒĬ

ĔĶŃĭĺĬĔŅĶŐĶĔȮ ŏıŊŗŀŏĮƦĬĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıľĸńĚěŅĔĔŅĶĪņĸĭİĬȮ ŏĬŊŗŀĚěŅĔİĬĬńĭŏĮƦĬ

ĽŇŗĚĶĭĔĺĬľĬŉŗĚȮĪňŗĪņŒľƟŏĔŇħĮƤĠľŅĔŅĶěņŐĬĔĽƞĺĬŒĬĳŅıȮħńĚĬńŘĬŒĬĽƞĺĬĬňŘěŃĪņĔŅĶĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚ

ĔŅĶěņŐĬĔĽƞĺĬŒĬĳŅıŏıŊŗŀĬņėƞŅėĺŅĴĽŌĠŏĽňĵœĮĮĶńĭĮĶŋĚĳŅĵŒĬőėĶĚĕƞŅĵȮQ?NLcrȮĨƞŀœĮȮ őħĵĔŅĶ

ĪħĽŀĭĮĶŃĽŇĪīŇĳŅıěŃŒĝƟȮNQLPȮŐĸŃȮQQGKȮőħĵĪňŗŒĝƟģŅĬĕƟŀĴŌĸĳŅıİĬĪňŗĴňėĺŅĴľĬŅŐĬƞĬĨŗņȮŐĸŃ

ėĺŅĴľĬŅŐĬƞĬĽŌĚȮŏĪňĵĭĔńĭĺŇīňĔŅĶŀŊŗĬıĭĺƞŅŒĬĺŇīňĬňŘĔŅĶœħƟįĸĪňŗħňĔńĭİĬĪňŗĴňėĺŅĴľĬŅŐĬƞĬĽŌĚȮŐĨƞŒĬİĬĪňŗ

ĴňėĺŅĴľĬŅŐĬƞĬĨŗņĪņœħƟĴňŗľŅĔŏĪňĵĭĔńĭĺŇīňĔŅĶŀŊŗĬ 

 

 

ĶŌĮĪňŗȮ0,03ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮQ?NLcr 
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ĶŌĮĪňŗȮ0,04ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ 
 

 0,//,7ȮE_rcbȮ AmlrcvrȮ ?eepce_rgmlȮ LcrumpiȮ dmpȮ Gk_ecȮ Bcf_xgleȮ _lbȮ

Bcp_glgle&BmlebmleȮAfcl*ȮKglekgleȮFc*ȮOglel_lȮD_l*ȮcrȮ_j,'ȮȮY00[ 

 ŒĬĺŇěńĵĬňŘĴňĔŅĶĬņŏĽĬŀĺŇīňĔŅĶĪňŗŏĶňĵĔĺƞŅȮEA?LcrȮĞŉŗĚĽŅĴŅĶĩĸĭœħƟĪńŘĚİĬȮŐĸŃľĴŀĔŒĬĳŅıœħƟȮ

ĞŉŗĚĴňőėĶĚĽĶƟŅĚľĸńĔŏĮƦĬȮ?srmclambcpȮĞŉŗĚĮĶŃĔŀĭœĮħƟĺĵőėĶĚĕƞŅĵėŀĬőĺĸŌĝńĬȮ1ȮĭĸŖŀėȮĽņľĶńĭĔŅĶ

ŏĕƟŅĶľńĽȮŒĬĽƞĺĬĕŀĚĔŅĶĩŀħĶľńĽěŃŒĝƟőėĶĚĕƞŅĵħňėŀĬőĺĸŌĝńĬȮ/ȮĭĸŖŀėȮŐĸŃőėĶĚĕƞŅĵėŀĬőĺĸŌĝńĬȮ/Ȯ

ĭĸŖŀėȮőħĵĶŃľĺƞŅĚȮClambcpȮĔńĭȮBcambcpȮěŃĴňĔŅĶŐĪĶĔȮQkmmrfcbȮBgj_rcbȮPcq`jmaiȮľĸŅĵ

ĭĸŖŀėȮŏıŊŗŀŏĔŖĭĕƟŀĴŌĸŒĬĶŃľĺƞŅĚĔŅĶİƗĔĽŀĬĪňŗĽņėńĠȮľĸńĚěŅĔĬńŘĬěŃĴňĔŅĶŒĝƟȮE_rcbȮDsqgmlȮŏıŊŗŀ

ĶĺĭĶĺĴĕƟŀĴŌĸŒĬŐĨƞĸŃĭĸƠŀėĔƞŀĬľĬƟŅȮŐĸƟĺĬņœĮĶĺĴĔńĬŏıŊŗŀĽƞĚœĮĨƞŀœĮŒľƟŒĬĽƞĺĬȮBcambcpȮŐĸƟĺěŉĚ

ŀŀĔĴŅŏĮƦĬĳŅıįĸĸńıīƢĕŀĚĔŅĶĸĭľĴŀĔľĶŊŀĸĭİĬȮ 

 

ĶŌĮĪňŗȮ0,05ȮőėĶĚĽĶƟŅĚĽĩŅĮƤĨĵĔĶĶĴȮEA?Lcr 
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ĶŌĮĪňŗȮ0,06ȮŏĮĶňĵĭŏĪňĵĭįĸĸńıīƢĔŅĶĸĭİĬĔńĭĺŇīňŀŊŗĬ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



  1. 

ĭĪĪňŗȮ1 

ĺŇīňħņŏĬŇĬĔŅĶĺŇěńĵ 

ŒĬĽƞĺĬĕŀĚĺŇīňĔŅĶħņŏĬŇĬĔŅĶĺŇěńĵŒĬĺŇĪĵŅĬŇıĬīƢŏĸƞĴĬňŘœħƟŀŀĔŐĭĭŐĸŃıńĥĬŅőĮĶŐĔĶĴ
ĽņľĶńĭĔŅĶĸĭİĬŀŀĔěŅĔĳŅıȮőħĵœħƟĪņĔŅĶĻŉĔļŅĔŅĶėńħŐĵĔĶŃħńĭĕŀĚİĬĪňŗĴňĸńĔļĦŃŏĭŅȮŐĸŃİĬĪňŗ
ĴňĸńĔļĦŃľĬńĔȮŏĬŊŗŀĚěŅĔĔŅĶĪħĸŀĚıĭĺƞŅĔŅĶŐĵĔİƗĔĽŀĬőħĵŐĭƞĚŏĮƦĬŐĨƞĸŃőĴŏħĸȮĽŅĴŅĶĩŐĔƟĮƤĠľŅ
ŒĬĔŅĶĸĭŒĬœħƟĴŅĔĔĺƞŅĔŅĶİƗĔĽŀĬőħĵŒĝƟĕƟŀĴŌĸĳŅıİĬĪňŗĮĬĔńĬĪńŘĚİĬŏĭŅȮŐĸŃİĬľĬńĔȮŒĬŏĭŊŘŀĚĨƟĬěŉĚ
œħƟĴňĔŅĶĻŉĔļŅĺŇīňŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶėńħŐĵĔİĬĔƞŀĬŏıŊŗŀĪňŗœħƟįĸĸńıīƢĪňŗħňĪňŗĽŋħĔƞŀĬŏĕƟŅĽŌƞ
ĔĶŃĭĺĬĔŅĶĸĭİĬŀŀĔěŅĔĳŅıȮŒĬĽƞĺĬĕŀĚĔĶŃĭĺĬĔŅĶĸĭİĬȮœħƟĴňĔŅĶĻŉĔļŅŏĔňŗĵĺĔńĭĝĬŇħŐĸŃĺŇīňĸĭ
ĬŀĵĽƢŒĬĶŌĮŐĭĭĨƞŅĚŕȮŏıŊŗŀĬņĴŅıńĥĬŅĺŇīňĔŅĶĸĭİĬȮıĭĺƞŅĔŅĶŒĝƟȮ?srmclambcpȮŒĬĔŅĶĸĭĬŀĵĽƢ
ŏĮƦĬĪňŗĬŇĵĴŀĵƞŅĚĴŅĔŒĬľĸŅĵĚŅĬĺŇěńĵȮŒĬĚŅĬĺŇěńĵĬňŘěŉĚœħƟŏĸŊŀĔȮ?srmclambcpȮŏĮƦĬĽƞĺĬĽņėńĠĕŀĚĔŅĶ
ĸĭİĬŀŀĔěŅĔĳŅı 

ŒĬĭĪĬňŘĔĸƞŅĺĩŉĚĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĔŅĶĺŇěńĵȮ ŐĸŃŀīŇĭŅĵĩŉĚőėĶĚĽĶƟŅĚĕŀĚĔĶŃĭĺĬĔŅĶĸĭİĬȮ
őħĵŒĬĸņħńĭŐĶĔěŃŏĸƞŅĩŉĚĳŅıĶĺĴĕŀĚĔĶŃĭĺĬĔŅĶĸĭİĬĨńŘĚŐĨƞŏĶŇŗĴĶńĭĳŅıŏĕƟŅĴŅȮ ľĸńĚěŅĔĬńŘĬěŉĚ
ŀīŇĭŅĵŏĔňŗĵĺĔńĭĔŅĶĨĶĺěĮĶŇĴŅĦĕŀĚİĬŏıŊŗŀėńħŐĵĔĽƞĚœĮŒľƟĔńĭĕńŘĬĨŀĬĔŅĶĸĭİĬĨƞŀœĮȮ őħĵŒĬĽƞĺĬ
ĕŀĚĔŅĶĸĭİĬěŃŐĭƞĚŏĮƦĬĽŀĚĽƞĺĬħƟĺĵĔńĬėŊŀȮ ĸĭİĬŏĭŅȮ ŐĸŃĸĭİĬľĬńĔĪňŗĴňĔĶŃĭĺĬĔŅĶĸĭİĬĪňŗ
ĨƞŅĚĔńĬ 
 

1,/ȮĳŅıĶĺĴĕŀĚĺŇīňĔŅĶ 

 
ĶŌĮĪňŗȮ1,/ȮĳŅıĶĺĴĕŀĚĕńŘĬĨŀĬĔŅĶĸĭİĬ 
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ŒĬĽƞĺĬŐĶĔĨƟŀĚĶńĭĳŅıŀŇĬıŋĨŏĕƟŅĴŅĔƞŀĬȮ ĞŉŗĚŏĮƦĬĳŅıĪňŗĨƟŀĚĔŅĶĸĭİĬŀŀĔȮ őħĵĳŅıěŃĩŌĔ
ĽƞĚœĮĵńĚĕńŘĬĨŀĬėńħŐĵĔİĬĔƞŀĬȮőħĵŒĬĚŅĬĺŇěńĵĬňŘœħƟŐĭƞĚĶŃħńĭİĬŀŀĔŏĮƦĬĽŀĚĶŃħńĭȮėŊŀİĬŏĭŅȮŐĸŃİĬ
ľĬńĔȮĞŉŗĚĔĶŃĭĺĬĔŅĶĸĭİĬĕŀĚĚŅĬĺŇěńĵĬňŘěŃŐĭƞĚŀŀĔŏĮƦĬĽŀĚĽƞĺĬėŊŀȮĔŅĶĸĭİĬŏĭŅȮŐĸŃİĬľĬńĔȮěŉĚ
ŏĮƦĬĽŅŏľĨŋĽņėńĠĪňŗĨƟŀĚĪņĔŅĶėńħŐĵĔİĬĔƞŀĬĪňŗěŃŏĕƟŅĽŌƞĔĶŃĭĺĬĔŅĶĸĭİĬȮőħĵĔĶŃĭĺĬĔŅĶĸĭİĬŏĭŅ
ĬńŘĬěŃŒĝƟĺŇīňȮ?ȮQcjd+?sekclr_rgmlȮRp_lqdcpȮJc_plgleȮLcrumpiȮdmpȮGk_ecȮBcp_glgleȮ&Q?RJLcr'Ȯ
ĞŉŗĚĩŌĔŀŀĔŐĭĭŒľƟĸĭŏĜıŅŃİĬŏĭŅŏĪƞŅĬńŘĬȮŐĨƞĽƞĺĬĽņėńĠľĸńĔĕŀĚȮQ?RJLcrȮĵńĚėĚŏĮƦĬȮ?srmclambcpȮ
ŏıňĵĚŐĨƞœħƟŀŀĔŐĭĭőėĶĚĽĶƟŅĚŒľƟĴňĮĶŃĽŇĪīŇĳŅıĔŅĶĸĭİĬŒľƟħňĔĺƞŅĔŅĶŒĝƟŏıňĵĚȮ?srmclambcpȮŀĵƞŅĚ
ŏħňĵĺȮŒĬĽƞĺĬĕŀĚĔŅĶĸĭİĬľĬńĔĬńŘĬŏĮƦĬĔŅĶŒĝƟőėĶĚĽĶƟŅĚȮ?srmclambcpȮŏıňĵĚŀĵƞŅĚŏħňĵĺȮŏĴŊŗŀįƞŅĬĽŀĚ
ĔĶŃĭĺĬĔŅĶĬňŘŐĸƟĺěŃœħƟįĸĸńıīƢŏĮƦĬĳŅıĪňŗĩŌĔĸĭİĬŀŀĔħńĚĶŌĮȮ1,/ 

 
 

1,0ȮĔŅĶĨĶĺěěńĭĺńĨĩŋőħĵŒĝƟȮDsqgmlȮkmbcjȮĶƞĺĴĔńĭȮALL 

ěŅĔĔŅĶĪħĸŀĚĔŅĶĸĭİĬőħĵŐĵĔőĴŏħĸĪňŗİƗĔĽŀĬěŅĔİĬŏĭŅȮŐĸŃőĴŏħĸĪňŗĩŌĔİƗĔĽŀĬěŅĔİĬ
ľĬńĔĬńŘĬȮ ĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĔĺƞŅőĴŏħĸĪňŗĩŌĔİƗĔĽŀĬĶĺĴĔńĬȮ ĔŅĶŐĵĔĳŅıİĬĔƞŀĬŏıŊŗŀėńħŐĵĔĳŅıŒľƟ
ŏĕƟŅĽŌƞĔĶŃĭĺĬĔŅĶĸĭİĬőħĵŏĜıŅŃěŉĚĝƞĺĵŒľƟĮĶŃĽŇĪīŇĳŅıħňĕŉŘĬȮ ĔŅĶėńħŐĵĔİĬĔƞŀĬěŉĚŏĮƦĬĽƞĺĬĽņėńĠ
ĕŀĚĚŅĬĺŇěńĵĬňŘ 
 ŒĬĽƞĺĬĕŀĚőėĶĚĽĶƟŅĚĔŅĶėńħŐĵĔİĬœħƟĴňĔŅĶŒĝƟȮALLȮŏĮƦĬĽƞĺĬľĸńĔŒĬĔŅĶėńħŐĵĔİĬȮŐĨƞ
ŏĬŊŗŀĚěŅĔĮĶŃĽŇĪīŇĳŅıĔŅĶėńħŐĵĔİĬĪňŗŒĝƟŏıňĵĚȮALLȮĮĶŃĽŇĪīŇĳŅıěŃĸħĸĚľŅĔģŅĬĕƟŀĴŌĸĪňŗĬņĴŅŒĝƟĴň
ĸńĔļĦŃĪňŗœĴƞŒĔĸƟŏėňĵĚĔńĭĳŅıĕƟŀĴŌĸĬņŏĕƟŅȮħńĚĬńŘĬěŉĚĴňĔŅĶŒĝƟŏĪėĬŇėȮDsqgmlȮkmbcjȮŏıŊŗŀŏıŇŗĴ
ĮĶŃĽŇĪīŇĳŅıĔŅĶėńħŐĵĔİĬŒľƟħňĕŉŘĬȮőħĵĴňľĬƟŅĪňŗĬņőĴŏħĸĪňŗĩŌĔİƗĔĽŀĬĪńŘĚĽŀĚőĴŏħĸĴŅĶĺĴĔńĬȮŒĬ
ĚŅĬĺŇěńĵĬňŘěŃŒĝƟőĴŏħĸĪňŗİƗĔĽŀĬőħĵŒĝƟĳŅıİĬȮPE@ȮĔńĭőĴŏħĸĪňŗİƗĔĽŀĬőħĵŒĝƟĳŅıĕŀĭȮĽŅŏľĨŋĪňŗĨƟŀĚŒĝƟ
ĳŅıĕŀĭŏĕƟŅĴŅĝƞĺĵŒĬĔŅĶĸĭİĬĬńŘĬȮŏĬŊŗŀĚěŅĔĺƞŅĔŅĶĸħĶŅĵĸŃŏŀňĵħĪňŗœĴƞěņŏĮƦĬŀŀĔŏľĸŊŀŏıňĵĚŐėƞŏĽƟĬ
ĕŀĚİĬĴňĸńĔļĦŃŏħƞĬĴŅĔĔĺƞŅŏĴŖħİĬĪňŗŏĮƦĬĳŅıĽňȮĔŅĶĬņőĴŏħĸĴŅĶĺĴĔńĬěŉĚĽŅĴŅĶĩĝƞĺĵŏıŇŗĴ
ĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĸĭİĬœħƟȮőħĵĴňőėĶĚĽĶƟŅĚħńĚĶŌĮĨƞŀœĮĬňŘ 
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ěŅĔĶŌĮĪňŗȮ1,0ȮěŃĽńĚŏĔĨŏľŖĬĺƞŅĴňĔŅĶŒĝƟȮALLȮŀĵŌƞĽŀĚĽƞĺĬȮĞŉŗĚŏĮƦĬŏĪėĬŇėĕŀĚȮDsqgmlȮkmbcjȮ
ĪňŗěŃĬņėƞŅŒĬĽƞĺĬĕŀĚȮBclqcȮĮĸŅĵĪŅĚĕŀĚȮALLȮkmbcjȮĴŅĶĺĴĔńĬŏıŊŗŀĪņĬŅĵĝĬŇħĕŀĚİĬȮőħĵ
ŏĶŇŗĴĨƟĬĕŀĚőėĶĚĽĶƟŅĚĬňŘȮěņŏĮƦĬĨƟŀĚŒĝƟĳŅıĪňŗĬņĴŅŏĶňĵĬĶŌƟĽŀĚŐĭĭėŊŀȮĳŅıȮPE@ȮŐĸŃĳŅıȮCbecȮk_nȮ
ŒĬĽƞĺĬĕŀĚĳŅıȮCbecȮk_nȮĬńŘĬŒĬĚŅĬĺŇěńĵĬňŘœħƟŏĸŊŀĔĺŇīňĔŅĶľŅĳŅıĕŀĭŐĭĭȮA_llwȮĞŉŗĚŏĮƦĬĺŇīňĔŅĶľŅ
ĳŅıĕŀĭĪňŗĴŅĽŅĴŅĶĩŐĽħĚĶŅĵĸŃŏŀňĵħœħƟĕŀĚŏĽƟĬİĬœħƟĝńħŏěĬĴŅĔĪňŗĽŋħȮĪņŒľƟĽŅĴŅĶĩĝƞĺĵŒĬĔŅĶėńħ
ŐĵĔİĬœħƟŏĮƦĬŀĵƞŅĚħňȮőħĵŒĬĽƞĺĬĕŀĚȮALLȮĬńŘĬěŃŒĝƟĝńŘĬėŀĬőĺĸŌĝńĬĪńŘĚľĴħȮ1ȮĝńŘĬȮĴňȮicplcjȮŏĪƞŅĔńĭȮ1ȮȮ
vȮ1ȮȮŐĨƞĸŃĝńŘĬěŃĴňĔŅĶŒĝƟȮk_vȮnmmjgleȮĕĬŅħȮ0ȮvȮ0ȮőħĵŒĬĽƞĺĬĽŋħĪƟŅĵĕŀĚŐĭĭěņĸŀĚĪńŘĚĽŀĚĴňĔŅĶ
ĪņȮDj_rrclȮj_wcpȮŏıŊŗŀěńħŏĶňĵĚĕƟŀĴŌĸŒľƟŀĵŌƞŒĬĴŇĨŇŏħňĵĺȮŐĸƟĺěŉĚĸħĕĬŅħȮmsrnsrȮŒľƟŏľĸŊŀȮ/06ȮŒĬĝńŘĬȮ
BclqcȮj_wcpqȮľĸńĚěŅĔĬńŘĬĬņȮBclqcȮj_wcpqȮĪńŘĚĽŀĚįĽŅĬĔńĬȮőħĵŒĝƟĺŇīňĔŅĶĭĺĔėƞŅĕŀĚőĴŏħĸĪňŗŏĮƦĬ
ĳŅıȮPE@ȮĔńĭőĴŏħĸĪňŗŏĮƦĬĳŅıĕŀĭȮĪņŒľƟœħƟȮBclqcȮ j_wcpqȮŒľĴƞĪňŗĩŌĔĶĺĴŏĕƟŅĔńĬĕŀĚĪńŘĚĽŀĚ
ŐĭĭěņĸŀĚȮőħĵĔƞŀĬĪňŗěŃĩŉĚȮmsrnsrqȮj_wcpqȮœħƟŏıŇŗĴȮBclqcȮj_wcpȮĕĬŅħȮ/06ȮŀňĔĝńŘĬľĬŉŗĚȮŏıŊŗŀŏıŇŗĴ
ĮĶŃĽŇĪīŇĳŅıĕŀĚőėĶĚĽĶƟŅĚȮőħĵŒĬĽƞĺĬĕŀĚȮmsrnsrȮĬńŘĬĴňĔŅĪņĬŅĵŏıňĵĚĽŀĚėƞŅȮėŊŀȮİĬŏĭŅȮŐĸŃİĬ
ľĬńĔ 

1,1ȮQ?RJLcrȮĽņľĶńĭĔĶĦňĸĭİĬŏĭŅ 

ŒĬĽƞĺĬĬňŘȮŏĮƦĬĔŅĶŀīŇĭŅĵȮQ?RJLcrȮŐĽħĚĶŌĮĪňŗȮ1,1ȮőħĵĮĶŃĔŀĭħƟĺĵȮ1ȮĽƞĺĬĽņėńĠȮėŊŀȮ
?srmclambcpȮ*ȮȮGknpmtcȮ`jmaiȮŐĸŃȮRp_lqdcpȮjc_plgleȮőħĵŒĬĽƞĺĬŐĶĔĕŀĚȮQ?RJLcrȮŏĮƦĬ 
ĔŅĶĸĭİĬŏĭŊŘŀĚĨƟĬőħĵŒĝƟȮ?srmclambcpȮĽŀĚŐĭĭȮœħƟŐĔƞȮLmlȮ@jmai+̀_qcbȮ_srmclambcpȮŐĸŃȮ
@jmai+̀_qcbȮ?srmclambcpȮĽŅŏľĨŋĪňŗĨƟŀĚŒĝƟȮ_srmclambcpȮ0ȮŐĭĭȮŏĬŊŗŀĚěŅĔįĸĸńıīƢĕŀĚĔŅĶĸĭ
İĬĴňĕƟŀħňŐĸŃĕƟŀŏĽňĵĪňŗŐĨĔĨƞŅĚĔńĬȮŒĬĽƞĺĬĕŀĚȮ_srmclambcpŐĭĭŐĶĔȮěŃĴŋƞĚŏĬƟĬœĮĪňĔŅĶĸĭİĬŀĵƞŅĚ
ĝńħŏěĬȮŐĨƞĶŅĵĸŃŏŀňĵħıŊŘĬľĸńĚĩŌĔĸħĸĚȮŒĬĪŅĚĔĸńĭĔńĬȮ_srmclambcpŐĭĭĪňŗĽŀĚȮĝƞĺĵŒĬŏĶŊŗŀĚĕŀĚĔŅĶ
ėĚĽĳŅııŊŘĬľĸńĚŐĨƞĔŅĶĸĭİĬĵńĚœĴƞħňıŀȮħńĚĬńŘĬįĸĸńıīƢěŅĔĪńŘĚĽŀĚŐĭĭěŃŏĕƟŅĽŌƞȮGknpmtcȮ`jmai!/Ȯ 
ĪňŗĩŌĔĽĶƟŅĚĕŉŘĬŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶĸĭİĬŒľƟħňĕŉŘĬěŅĔĔŅĶĬņĕƟŀħňĕŀĚįĸĸńıīƢĔŅĶĸĭİĬĪńŘĚĽŀĚŐĭĭ
ĔƞŀĬľĬƟŅȮįĸĸńıīƢĪňŗœħƟěŃĩŌĔĬņœĮĽĔńħľŅŏĴŖħİĬŏıŊŗŀĬņœĮŏĪĶĬĨƞŀŒĬĽƞĺĬĕŀĚȮRp_lqdcpȮjc_plgleȮ
?srmclambcpȮįĸĸńıīƢĪňŗœħƟěŃĬņœĮįƞŅĬȮGknpmtcȮ`jmai!0ȮĞŉŗĚĴňĶŅĵĸŃŏŀňĵħĪňŗŐĨĔĨƞŅĚĔńĭȮ
GknpmtcȮ`jmai!/ȮŏıňĵĚŏĸŖĔĬƟŀĵȮĞŉŗĚĴňĔŅĶŀīŇĭŅĵŀňĔėĶńŘĚĳŅĵľĸńĚȮŒĬĽƞĺĬĪƟŅĵĽŋħĕŀĚȮQ?RJLcrȮŏĮƦĬ
ĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĸĭİĬȮőħĵĬņįĸĸńıīƢĪňŗœħƟĸĭĔńĭĳŅıŀŇĬıŋĨȮŏıŊŗŀľŅŏĴŖħİĬĕŀĚĳŅı
ŀŇĬıŋĨȮŐĸƟĺĬņœĮĸĭĔńĭĳŅıįĸĸńıīƢĔƞŀĬľĬƟŅŀňĔėĶńŘĚȮĺŇīňĬňŘěŃĝƞĺĵŒľƟĶŅĵĸŃŏŀňĵħıŊŘĬľĸńĚĕŀĚĳŅı
ĭŅĚĽƞĺĬĪňŗľŅĵœĮŒĬĕńŘĬĨŀĬĔƞŀĬľĬƟŅĔĸńĭĴŅœħƟȮȮ 
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ĶŌĮĪňŗȮ1,1ȮőėĶĚĽĶƟŅĚĕŀĚȮQ?RJLcr 

1,1,/ȮLmlȮ@jmai+̀_qcbȮ?srmclambcp 

?srmclambcpȮŏĮƦĬȮLcsp_jȮLcrumpiȮĝĬŇħľĬŉŗĚĪňŗĔŅĶŀŀĔŐĭĭŒľƟŏĶňĵĬĶŌƟĳŅıŀŇĬıŋĨĪňŗĶńĭŏĕƟŅ
ĴŅȮŒľƟŏľĴŊŀĬĔńĭĳŅıŏŀŅĨƢıŋĨȮěŉĚĴňĔŅĶĬņœĮŒĝƟĔńĭĔŅĶĸĭȮLmgqcȮĨƞŅĚŕȮĚŅĬĺŇěńĵĬňŘěŉĚŒĝƟĮĶŃőĵĝĬƢěŅĔȮ
?srmclambcpȮŒĬĔŅĶĸĭİĬŀŀĔěŅĔĳŅıȮőħĵőėĶĚĽĶƟŅĚĕŀĚȮ?srmclambcpȮĪňŗĬņĴŅŒĝƟĽņľĶńĭ 
ĔŅĶĸĭİĬȮŐĽħĚĶŌĮĪňŗȮ1,2ȮĴňěņĬĺĬĪńŘĚľĴħȮ/3ȮĝńŘĬȮőħĵŒĬȮ3ȮĝńŘĬŐĶĔŏĮƦĬĽƞĺĬĕŀĚȮClambcpȮĪňŗĴňȮ
AmltmjsrgmlěņĬĺĬȮ3ȮĝńŘĬȮĨƞŀĴŅŏĮƦĬĽƞĺĬĕŀĚȮJ_rclrȮj_wcpȮĮĶŃĔŀĭœĮħƟĺĵȮ0ȮĝńŘĬȮŐĸƟĺěŉĚŏĕƟŅĽŌƞȮ
BcambcpĪňŗĮĶŃĔŀĭœĮħƟĺĵȮAmltmjsrgmlȮĪńŘĚľĴħȮ5ȮĝńŘĬȮȮőħĵŒĬĭŅĚĝńŘĬěŃĴňĔŅĶȮQignȮamllcargmlȮ
ŐĭĭȮAmla_rcl_rcȮĔńĬĶŃľĺƞŅĚŒĬĽƞĺĬĕŀĚȮClambcpȮĔńĭȮBcambcpȮŏıŊŗŀĮƚŀĚĔńĬĔŅĶĽŌĠľŅĵĕŀĚ
ĕƟŀĴŌĸĶŃľĺƞŅĚĪŅĚȮőħĵŒĬőĴŏħĸĬňŘěŃĴňĔŅĶŒĝƟ_argt_rgmlŐĭĭȮPcjsȮĪńŘĚľĴħ 
 

 
ĶŌĮĪňŗȮ1,2ȮőėĶĚĽĶƟŅĚȮ?srmclambcpȮĪňŗŒĝƟĽņľĶńĭĸĭİĬ 

 

1,1,0Ȯ@jmai+̀_qcbȮ?srmclambcp 

ĔŅĶĪņȮ@jmai+̀_qcȮŏĮƦĬĺŇīňľĬŉŗĚĪňŗĝƞĺĵĲƘƨĬĲŌĶŅĵĸŃŏŀňĵħıŊŘĬľĸńĚĕŀĚĳŅıȮőħĵŏĮƦĬĔŅĶŐĭƞĚ
ĳŅıŏħŇĴŀŀĔŏĮƦĬĽƞĺĬŕĪňŗĴňĕĬŅħŏĪƞŅĔńĬȮŐĽħĚĶŌĮĪňŗȮ1,3ȮŒĬĚŅĬĺŇěńĵĬňŘȮŒĝƟĳŅıĕĬŅħȮ02.v02.ȮŐĭƞĚ
ŀŀĔŏĮƦĬȮ7ȮĳŅıĪňŗĴňĕĬŅħĳŅıĸŃȮ6.v6.ȮĽŅŏľĨŋĪňŗĨƟŀĚŒĝƟĕĬŅħĳŅıȮ6.v6.ȮŏĬŊŗŀĚěŅĔŏĴŖħİĬŏĮƦĬȮ
lmgqcȮĪňŗĴňĕĬŅħŒľĠƞȮľŅĔŒĝƟĕĬŅħĳŅıĪňŗŏĸŖĔȮĶŌĮĶƞŅĚĕŀĚŏĴŖħİĬěŃĩŌĔŐĵĔěĬĴňĸńĔļĦŃĪňŗœĴƞĝńħŏěĬȮŀňĔ
ĪńŘĚŀŅěŏĔŇħȮ`jmaigleȮ_prgd_arqȮěņĬĺĬĴŅĔȮěŅĔĔŅĶĪħĽŀĭěŉĚŏĸŊŀĔŒĝƟĔŅĶŐĭƞĚĳŅıĪňŗĴňĕĬŅħȮ6.(6.Ȯ
ĞŉŗĚŏĮƦĬĕĬŅħĪňŗŏľĴŅŃĽĴĔńĭĳŅıŀŇĬıŋĨĪňŗĶńĭŏĕƟŅĴŅȮőħĵőėĶĚĽĶƟŅĚĕŀĚȮ@jmai+̀_qcbȮ?srmclambcpȮ
ěŃŏľĴŊŀĬĔńĭȮLmlȮ@jmai+̀_qcbȮ?srmclambcpȮĞŉŗĚįĸĸńıīƢĔŅĶĸĭİĬĪňŗœħƟĽŅĴŅĶĩĸĭİĬœħƟħňŒĬ
ĶŃħńĭľĬŉŗĚȮŐĨƞĶŅĵĸŃŏŀňĵħıŊŘĬľĸńĚĪņœħƟħňĔĺƞŅŐĭĭȮ?srmclambcp 
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 őħĵĽŅŏľĨŋĔŅĶŒĝƟĺŇīňĔŅĶĸĭİĬŐĭĭȮLml+̀jmai+̀_qcbȮŐĸŃȮ@jmai+̀_qcbȮŏĬŊŗŀĚěŅĔĺƞŅ
įĸĸńıīƢĔŅĶĸĭİĬĪńŘĚĽŀĚŐĭĭĴňĕƟŀħňȮŐĸŃĕƟŀŏĽňĵĪňŗĨƞŅĚĔńĬȮĔŅĶĸĭİĬŐĭĭŐĶĔĬńŘĬȮěŃŏĬƟĬĔŅĶĸĭİĬĪňŗ
ĵńĚĴňĽĳŅıĕŀĚıŊŘĬľĸńĚėƞŀĬĕƟŅĚĽĴĭŌĶĦƢȮŐĨƞİĬĪňŗœħƟœĴƞĽŅĴŅĶĩĸĭŀŀĔœħƟĪńŘĚľĴħŏĬŊŗŀĚěŅĔĨƟŀĚĴňĔŅĶ
İƗĔĽŀĬŒľƟőĴŏħĸĽŅĴŅĶĩĸĭİĬĪňŗĴňĸńĔļĦŃĪňŗŐĨĔĨƞŅĚĔńĬĳŅĵŒĬĳŅıȮĪņŒľƟĮĶŃĽŇĪīŇĳŅıĔŅĶĸĭİĬĬńŘĬ
ĸĚĸħȮħńĚĬńŘĬěŉĚĴňĔŅĶŒĝƟĺŇīňĔŅĶĸĭİĬŐĭĭȮ@jmai+̀_qcbȮĪňŗěŃŐĭƞĚĳŅıŀŀĔŏĮƦĬĽƞĺĬŕȮŏıŊŗŀŒľƟĔŅĶ
İƗĔĽŀĬĽŅĴŅĶĩěħěņĶŅĵĸŃŏŀňĵħĕŀĚİĬœħƟħňĕŉŘĬȮĪņŒľƟĽŅĴŅĶĩĸĭİĬœħƟħňĔĺƞŅĺŇīňĔŅĶŐĶĔȮŐĨƞŏĬŊŗŀĚěŅĔ
ĔŅĶĪņĺŇīňĔŅĶĬňŘĴňĮƤĠľŅŒĬĕńŘĬĨŀĬĔŅĶĶĺĴĳŅıĔĸńĭĴŅȮĞŉŗĚěŃŏľŖĬĶŀĵĨƞŀĕŀĚĳŅıȮěŉĚĪņŒľƟŏĔŇħ
ĔĶŃĭĺĬĔŅĶĨƞŀœĮėŊŀȮGknpmtcȮ@jmai 

 
ĶŌĮĪňŗȮ1,3ȮĔŅĶŐĭƞĚĽƞĺĬĳŅıĽņľĶńĭĔŅĶİƗĔĽŀĬ 

 

1,1,1ȮGknpmtcȮ@jmai 

ŒĬĚŅĬĺŇěńĵĬňŘěŃĴňĔŅĶŒĝƟȮGknpmtcȮ@jmaiȮŀĵŌƞȮ0ȮĝƞĺĚȮĞŉŗĚĴňőėĶĚĽĶƟŅĚŐĨĔĨƞŅĚĔńĬŏĸŖĔĬƟŀĵȮőħĵ
ŒĬĝƞĺĚŐĶĔěŃŏĶňĵĔĺƞŅȮGknpmtcȮ@jmaiȮ!/ȮŐĽħĚĶŌĮĪňŗȮ1,4ȮŏĮƦĬĽƞĺĬĪňŗĝƞĺĵŒĬŏĶŊŗŀĚĕŀĚĔŅĶħŉĚěŋħŏħƞĬ
ĕŀĚĳŅıįĸĸńıīƢěŅĔȮLmlȮ@jmai+̀_qcbȮ?srmclambcpȮŐĸŃȮ@jmai+̀_qcbȮ?srmclambcpȮőħĵěŃ
ŏĮƦĬĽĸńĭėŋĦĸńĔļĦŃĕŀĚŏĴŖħİĬĕŀĚŐĨƞĸŃĺŇīňĔŅĶȮŐĸŃŏĮĶňĵĭŏĪňĵĭĮĶŃĽŇĪīŇĳŅıŏıŊŗŀĽƞĚįĸĸńıīƢĪňŗħň
ĪňŗĽŋħœĮĵńĚĕńŘĬĨŀĬĨƞŀœĮȮőħĵȮGknpmtcȮ`jmaiȮ!Ȯ/ȮĴňĔŅĶĶńĭŀŇĬıŋĨĴŅĪńŘĚľĴħȮ1ȮĳŅıȮėŊŀȮĳŅıŀŇĬıŋĨȮȮ
Bcp_glȮGk_ecȮ!/ȮŏĮƦĬĳŅıĔŅĶĸĭİĬěŅĔ_srmclambcpŐĭĭīĶĶĴħŅȮŐĸŃBcp_glȮGk_ecȮ!0ȮĪňŗ
įƞŅĬĔĶŃĭĺĬĔŅĶ`jmaiȮ`_qcbȮĨƞŀĴŅĨƟŀĚĪņĔŅĶľŅĳŅıŏĴŖħİĬĕŀĚĪńŘĚĽŀĚĳŅıȮőħĵĔŅĶĬņœĮĸĭĔńĭ
ĳŅıĨƟĬĜĭńĭȮľĸńĚěŅĔĬńŘĬĬņœĮįƞŅĬȮ@gl_pwȮrfpcqfmjbgleȮŏıŊŗŀŒľƟœħƟĳŅıŏĴŖħİĬĪňŗŏĮƦĬȮ@gl_pwȮ
ŏĶňĵĔĺƞŅȮP_glȮPcegmlȮŒĬĕńŘĬĨŀĬĬňŘŏĶŅěŃœħƟȮP_glȮPcegmlȮĴŅĽŀĚĳŅıȮœħƟŐĔƞȮP_glȮPcegmlȮ!/ȮŐĸŃȮ
P_glȮPcegmlȮ!0ȮĞŉŗĚĪńŘĚĽŀĚĳŅıěŃĩŌĔĬņœĮȮ`grugqcȮ_lbȮĔńĭĳŅıŏĴŖħİĬŀňĔėĶńŘĚȮőħĵȮȮP_glȮPcegmlȮ
!/ȮĩŌĔĬņœĮȮ_lbȮĔńĭĳŅıȮP_glȮQrpc_iȮ!3ȮŐĸŃȮP_glȮPcegmlȮ!0ȮĩŌĔĬņœĮȮ_lbȮĔńĭĳŅıȮP_glȮ
Qrpc_iȮ!1ȮȮŏĬŊŗŀĚěŅĔŒĬĭŅĚĳŅıĕŀĚȮ_srmclambcpȮŐĭĭīĶĶĴħŅȮĔńĭŐĭĭȮ@jmaiȮ`_qcbȮĴň
ĶŅĵĸŃŏŀňĵħȮŐĸŃĸńĔļĦŃĕŀĚĔŅĶĸĭİĬĪňŗŐĨĔĨƞŅĚĔńĬȮěŉĚŒĝƟĺŇīňĔŅĶĬņȮP_glȮpcegmlȮœĮȮ_lbȮĔńĭȮP_glȮ
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Qrpc_iȮŏıŊŗŀŏĮƦĬĔŅĶėĚĨņŐľĬƞĚĕŀĚİĬŒĬŐĨƞĸŃĺŇīňĔŅĶœĺƟȮŐĸŃĔņěńħĶŅĵĸŃŏŀňĵħıŊŘĬľĸńĚĪňŗœĴƞěņŏĮƦĬ
ŀŀĔȮľĸńĚěŅĔĬńŘĬěŃĬņȮP_glȮQrpc_iȮĪńŘĚĽŀĚĳŅıĪňŗœħƟĴŅŒľĴƞĵƟŀĬĔĸńĭœĮĸĭĔńĭĳŅıİĬĨƟĬĜĭńĭȮ
ŏıŊŗŀŒľƟœħƟĳŅıĪňŗĩŌĔĸĭİĬȮőħĵĳŅıĸĭİĬěŃĩŌĔĬņŏĕƟŅœĮĪňŗȮNQLPȮAmkn_pgqmlȮŏıŊŗŀĬņœĮŏĮĶňĵĭŏĪňĵĭ
ĮĶŃĽŇĪīŇĳŅıĺƞŅĳŅıœľĬĴňĮĶŃĽŇĪīŇĳŅıħňĔĺƞŅěŃĩŌĔĽƞĚŏĮƦĬȮMsrnsrȮĨƞŀœĮŒľƟĔńĭȮKcbg_lȮQr_aiȮĞŉŗĚ
ŏĮƦĬĔŅĶľŅėƞŅĔĸŅĚĕŀĚıŇĔŏĞĸĪňŗĩŌĔĞƟŀĬĔńĬŀĵŌƞĶŃľĺƞŅĚĳŅıȮBcp_glȮGk_ecȮ!/Ȯ*!0Ȯ*!4ȮŐĸŃĳŅıİĬ
ĨƟĬĜĭńĭȮŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĸĭİĬȮĽŅŏľĨŋĔŅĶĪņȮKcbg_lȮQr_aiȮŏĬŊŗŀĚěŅĔĺƞŅĔŅĶĸĭİĬŒĬ
ŐĨƞĸŃĕńŘĬĨŀĬĔƞŀĬľĬƟŅȮĴňĔŅĶĸħĶŅĵĸŃŏŀňĵħıŊŘĬľĸńĚŀĵƞŅĚĝńħŏěĬȮěŉĚĪņŒľƟĨƟŀĚŒĝƟĳŅıİĬĨƟĬĜĭńĭŏıŊŗŀ
ĲƘƨĬĲŌĶŅĵĸŃŏŀňĵħıŊŘĬľĸńĚĕŉŘĬĴŅįƞŅĬĔŅĶĪņȮKcbg_lȮQr_aiȮľĸńĚěŅĔĬńŘĬĬņœĮĸĭĔńĭĳŅıĨƟĬĜĭńĭŏıŊŗŀ
ľŅŏĴŖħİĬħńĚĶŌĮȮP_glȮQrpc_iȮ!5ȮŏıŊŗŀĽƞĚŒľƟĔńĭȮRp_lqdcpȮJc_plgleȮ?srmclambcpȮĔŅĶĪņİƗĔĽŀĬ
ĶŌĮŏĜıŅŃŏĴŖħİĬĪňŗĨƟŀĚĔŅĶ 
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ĶŌĮĪňŗȮ1,4ȮőėĶĚĽĶƟŅĚĕŀĚȮGknpmtcȮ`jmai 
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ȮȮȮŒĬĽƞĺĬĪňŗĽŀĚĕŀĚĔŅĶŒĝƟȮGknpmtcȮ@jmaiȮŏĶňĵĔĺƞŅȮGknpmtcȮ`jmai!0ȮŐĽħĚĶŌĮĪňŗȮ1,5
ŐĨĔĨƞŅĚĔńĭGknpmtcȮ`jmai!/ȮŏıňĵĚŏĸŖĔĬƟŀĵȮőħĵěŃŏĮƦĬĔŅĶŏĮĸňŗĵĬĳŅıŀŇĬıŋĨěŅĔȮBcp_glȮGk_ecȮ
!/ȮĞŉŗĚŏĮƦĬįĸĸńıīƢĔŅĶĸĭİĬĪňŗįƞŅĬ?srmclambcpȮŒľƟĔĸŅĵŏĮƦĬȮBcp_glȮGk_ecȮ!1ȮĞŉŗĚŏĮƦĬįĸĸńıīƢ
ěŅĔĔŅĶĪņȮRp_lqdcpȮjc_plgleȮőħĵįĸĸńıīƢĪňŗœħƟěŅĔĔŅĶĪņȮNQLPȮAmkn_pgqmlȮŏĮƦĬħńĚĶŌĮȮBcp_glȮ
Gk_ecȮ!6ȮĬņĴŅĪņȮKcbg_lȮQr_aiȮĔńĭȮȮBcp_glȮGk_ecȮ!1ȮŐĸŃȮBcp_glȮGk_ecȮ!0ȮĪňŗŏĮƦĬįĸĸńıīƢ
ĕŀĚĔŅĶĸĭİĬĪňŗįƞŅĬȮ?srmclambcpȮŐĭĭȮ@jmaiȮ`_qcbȮěŃœħƟĳŅıĔŅĶĸĭİĬħńĚĶŌĮȮBcp_glȮGk_ecȮ
!7ȮŐĸƟĺĬņĴŅĵƟŀĬĔĸńĭĴŅĪņȮKcbg_lȮQr_aiȮŀňĔėĶńŘĚȮȮěŃœħƟįĸĸńıīƢĔŅĶĸĭİĬħńĚĶŌĮȮBcp_glȮGk_ecȮ
!2 
 

 
ĶŌĮĪňŗȮ1,5ȮĽƞĺĬĽŋħĪƟŅĵĕŀĚȮGknpmtcȮ`jmaiȮ!Ȯ0 

 

1,1,2ȮRp_lqdcpȮJc_plgleȮ?srmclambcp 

ĔŅĶĪņȮRp_lqdcpȮjc_plgleȮŏĮƦĬĔŅĶŏĶňĵĬĶŌƟěŅĔőĴŏħĸĪňŗĴňĔƞŀĬŀĵŌƞľĬƟŅĴŅĮĶńĭŒĝƟŒľƟŏĕƟŅĔńĭ
ĕƟŀĴŌĸĪňŗĨƟŀĚĔŅĶȮőħĵŒĬĽƞĺĬĬňŘĴňěŋħĮĶŃĽĚėƢĨƟŀĚĔŅĶİƗĔĽŀĬģŅĬĕƟŀĴŌĸĪňŗĴňŏĜıŅŃĳŅıİĬĪňŗĴňĸńĔļĦŃ
ĕŀĚİĬŏľĴŊŀĬĔńĭĳŅıŀŇĬıŋĨĪňŗĬņĴŅĪħĽŀĭȮŏĬŊŗŀĚěŅĔĺƞŅĔŅĶİƗĔĽŀĬŏĜıŅŃĸńĔļĦŃĕŀĚİĬĪňŗĴňėĺŅĴ
ŒĔĸƟŏėňĵĚĔńĬĔńĭĳŅıĪňŗĬņĴŅĪħĽŀĭȮĽŅĴŅĶĩŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĸĭİĬœħƟħňȮȮȮȮȮőħĵŏĶŇŗĴŐĶĔĬņȮ
ucgefrȮěŅĔȮȮKmbcjȮĪňŗĩŌĔŏĪĶĬěŅĔȮLmlȮ@jmai+̀_qcbȮ?srmclambcpȮĴŅĪņĔŅĶȮRp_lqdcpȮ
jc_plgleȮőħĵȮB_r_qcrȮĪňŗĬņĴŅŏĪĶĬȮĴŅěŅĔĔŅĶĪņȮ_sekclr_rgmlȮőħĵŒĝƟŏĴŖħİĬĪňŗĩŌĔĽĔńħěŅĔ
įĸĸńıīƢŒĬĕńŘĬĨŀĬȮGknpmtcȮ@jmaiȮ!Ȯ0ȮĪņŒľƟȮB_r_qcrȮĪňŗĬņĴŅŒĝƟĴňĸńĔļĦŃŏĴŖħİĬĪňŗŏľĴŊŀĬĔńĭĳŅı
ŀŇĬıŋĨĪňŗĬņĴŅĪħĽŀĭȮĪņŒľƟĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĸĭİĬħňĕŉŘĬ 

 
 
 
 



  2. 

1,2Ȯ?srmclambcpȮĽņľĶńĭĔĶĦňĸĭİĬľĬńĔ 

ŒĬĔĶĦňĕŀĚĔŅĶĸĭİĬľĬńĔȮ ĴňĔŅĶŒĝƟȮ?srmclambcpȮĪňŗĴňőėĶĚĽĶƟŅĚŐĭĭŏħňĵĺĔńĬĔńĭȮLmlȮ
@jmai+̀_qcbȮ?srmclambcpȮħńĚĶŌĮȮ1,6ȮȮőħĵŏĶŇŗĴĨƟĬěŃĴňĔŅĶĶńĭĕƟŀĴŌĸĶŌĮİĬľĬńĔŏıŊŗŀĬņœĮİƗĔĽŀĬ
őħĵįƞŅĬȮ?srmclambcpȮŒĬĕńŘĬŐĶĔĔƞŀĬȮľĸńĚěŅĔœħƟįĸĸńıīƢĳŅıĪňŗĸĭİĬŐĸƟĺȮěŉĚĬņĔĸńĭĴŅİƗĔĽŀĬŀňĔ
ĶŀĭįƞŅĬȮ?srmclambcpȮĪňŗĴňőėĶĚĽĶƟŅĚŏħŇĴȮŏĬŊŗŀĚěŅĔĸńĔļĦŃĕŀĚİĬľĬńĔĬńŘĬĴňėĺŅĴĪŉĭȮŐĸŃĴňėĺŅĴĩňŗ
ĴŅĔĔĺƞŅİĬŏĭŅȮěŉĚŏĮƦĬĽŅŏľĨŋĪňŗĨƟŀĚĴňĔŅĶĸĭİĬĩŉĚĽŀĚėĶńŘĚȮőħĵİĬėĶńŘĚŐĶĔĕŀĚĔŅĶĸĭİĬĽŅĴŅĶĩĸĭ
œħƟĭŅĚĽƞĺĬȮ ŐĸŃĵńĚŏľĸŊŀĶƞŀĚĶŀĵĕŀĚĔŅĶĸĭİĬȮ ŐĨƞŒĬĔĶĦňĪňŗĴňĔŅĶĸĭİĬŀňĔėĶńŘĚȮ ĽŅĴŅĶĩĝƞĺĵĲƘƨĬĲŌȮ
ŐĸŃŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĸĭİĬœħƟŏĮƦĬŀĵƞŅĚħňȮ 
 

 
ĶŌĮĪňŗȮ1,6ȮĕńŘĬĨŀĬĔŅĶĸĭİĬľĬńĔ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  2/ 

 

ĭĪĪňŗȮ2 

įĸĔŅĶĪħĸŀĚĕŀĚĚŅĬĺŇěńĵ 

ĔŅĶĪħĸŀĚŒĬĚŅĬĺŇěńĵĬňŘœħƟŒĝƟĭĶŇĔŅĶȮAjmsbȮamknsrgleȮěŅĔȮEmmejcȮĝŊŗŀĺƞŅȮEmmejcȮ

Amj_`mp_rmpw 

 

2,/ȮĝŋħĕƟŀĴŌĸĳŅıĪňŗŒĝƟŒĬĔŅĶĪħĸŀĚ 

2,/,/ȮĝŋħĕƟŀĴŌĸĪňŗŒĝƟĽņľĶńĭĔŅĶěņŐĬĔİĬŏĭŅȮŐĸŃİĬľĬńĔ 

ĽņľĶńĭĔŅĶĪħĸŀĚŐĸŃĔŅĶİƗĔĽŀĬĔŅĶěņŐĬĔİĬŏĭŅŒĝƟģŅĬĕƟŀĴŌĸĳŅıĝŊŗŀĺƞŅȮP_gl/..JȮĞŉŗĚ

ŏĮƦĬĳŅıİĬĪňŗĩŌĔĽńĚŏėĶŅŃľƢĕŉŘĬĴŅȮőħĵŏĴŖħİĬěŃĴňĸńĔļĦŃĪňŗŐĵĔŀŀĔěŅĔĔńĬŀĵƞŅĚĝńħŏěĬȮőħĵĴňĕĬŅħ

ĶŌĮȮ02.Ȯ×Ȯ02.ȮıŇĔŏĞĸȮěņĬĺĬĪńŘĚľĴħȮ1..ȮĳŅıȮőħĵģŅĬĕƟŀĴŌĸȮP_gl/..JȮĬńŘĬœħƟĴňĔŅĶŐĭƞĚĳŅı

ĽņľĶńĭİƗĔĽŀĬȮŐĸŃĳŅıĽņľĶńĭĪħĽŀĭœĺƟŐĸƟĺȮőħĵĴňĔŅĶŐĭƞĚĽņľĶńĭİƗĔĽŀĬĪńŘĚľĴħȮ0..ȮĳŅıȮŐĸŃȮ

/..ȮĳŅıĽņľĶńĭĪħĽŀĭĮĶŃĽŇĪīŇĳŅıȮĳŅıħńĚĨńĺŀĵƞŅĚĶŌĮĪňŗȮ2,/ȮŐĸŃȮĶŌĮĪňŗȮ2,0 

 

ĶŌĮĪňŗȮ2,/ȮĨńĺŀĵƞŅĚĳŅıİĬœĺƟĽņľĶńĭİƗĔĽŀĬŒĬĔŅĶĸĭİĬŏĭŅ 

  



  20 

 

 

ĶŌĮĪňŗȮ2,0ȮĨńĺŀĵƞŅĚĳŅıİĬœĺƟĽņľĶńĭĔŅĶĪħĽŀĭŒĬĔŅĶĸĭİĬŏĭŅ 
 

ŒĬĽƞĺĬĕŀĚİĬľĬńĔěŃŒĝƟģŅĬĕƟŀĴŌĸĪňŗĝŊŗŀĺƞŅȮP_gl/..FȮŏĮƦĬģŅĬĕƟŀĴŌĸĪňŗĽńĚŏėĶŅŃľƢİĬĕŉŘĬĴŅ

ŏľĴŊŀĬĔńĭģŅĬĕƟŀĴŌĸĳŅıĔƞŀĬľĬƟŅȮ őħĵěŃĴňĸńĔļĦŃİĬĪňŗĴňėĺŅĴĩňŗȮ ŐĸŃŀĵŌƞĨŇħĔńĬŀĵƞŅĚĴŅĔȮȮĞŉŗĚ

ģŅĬĕƟŀĴŌĸĬňŘĴňĔŅĶŐĭƞĚœĺƟĽņľĶńĭİƗĔĽŀĬěņĬĺĬȮ /.65Ȯ ĶŌĮȮ ŐĨƞŒĬĕńŘĬĨŀĬĔŅĶŐĵĔİĬěŃŏĸŊŀĔŒĝƟŏıňĵĚȮ

13.ȮĶŌĮŏĪƞŅĬńŘĬȮŐĸŃĽņľĶńĭĳŅıĪħĽŀĭĴňěņĬĺĬȮ/..ȮĶŌĮȮŐĽħĚĨńĺŀĵƞŅĚħńĚĶŌĮȮ2,1ȮŐĸŃȮ2,2 

 

 



  21 

 

ĶŌĮĪňŗȮ2,1ȮĨńĺŀĵƞŅĚĳŅıİĬœĺƟĽņľĶńĭİƗĔĽŀĬŒĬĔŅĶĸĭİĬľĬńĔ 
 

 

ĶŌĮĪňŗȮ2,2ȮĨńĺŀĵƞŅĚĳŅıİĬœĺƟĽņľĶńĭĔŅĶĪħĽŀĭŒĬĔŅĶĸĭİĬľĬńĔ 
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2,/,0ȮĝŋħĕƟŀĴŌĸœĺƟĽņľĶńĭĔŅĶĸĭİĬŀŀĔěŅĔĳŅı 

ĕƟŀĴŌĸĳŅıĪňŗŒĝƟĔńĭĔŅĶĸĭİĬěŅĔĳŅıŒĝƟĕƟŀĴŌĸĝŋħŏħňĵĺĔńĬĔńĭĔŅĶěņŐĬĔĳŅıȮėŊŀȮP_gl/..JȮ

ŐĸŃȮP_gl/..FȮŐĨƞŒĬĽƞĺĬĕŀĚĔŅĶĪħĽŀĭİĬŏĭŅœħƟĴňĔŅĶŏıŇŗĴĳŅıěņĬĺĬȮ3.ȮĳŅıŒĬĔŅĶĪħĽŀĭȮĞŉŗĚ

ĬņĴŅěŅĔģŅĬĕƟŀĴŌĸȮY5[ȮŏĮƦĬĶŌĮİĬĪňŗĴňĸńĔļĦŃėƞŀĬĕƟŅĚĭŅĚȮŐĸŃĩňŗĴŅĔĔĺƞŅģŅĬĕƟŀĴŌĸİĬŏĭŅģŅĬŐĶĔȮ

ĳŅĵŒĬģŅĬĕƟŀĴŌĸěŃĴňȮEpmslbȮrpsrfȮŏıŊŗŀĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĸĭĕŀĚİĬȮŐĽħĚĨńĺŀĵƞŅĚħńĚĶŌĮȮ2,3Ȯ 

 

ĶŌĮĪňŗȮ2,3ȮĨńĺŀĵƞŅĚŏĮĶňĵĭŏĪňĵĭĳŅıİĬĔńĭȮEpmslbȮrpsrfȮœĺƟĽņľĶńĭĔŅĶĪħĽŀĭİĬŏĭŅĪňŗŏıŇŗĴŏĕƟŅĴŅ 
 



  23 

ģŅĬĕƟŀĴŌĸĪňŗĬņĴŅŒĝƟĽņľĶńĭĔŅĶĸĭİĬŏĭŅŏĮƦĬģŅĬĕƟŀĴŌĸŏħňĵĺĔńĬĔńĭģŅĬĕƟŀĴŌĸĪňŗœĺƟěņŐĬĔİĬȮ ŐĨƞěŃĴň

ĔŅĶŒĝƟĳŅıĪňŗŏĮƦĬȮEpmslbȮrpsrfȮœĺƟĽņľĶńĭİƗĔĽŀĬěņĬĺĬȮ0..ȮĶŌĮȮĞŉŗĚěŃŏĮƦĬĳŅııŊŘĬľĸńĚĪňŗœĴƞĴňİĬȮŒĬ

ĽƞĺĬĕŀĚĳŅıİĬěŃŒĝƟĔŅĶĽńĚŏėĶŅŃľƢİĬȮŐĸŃŒĬĴŅŒĽƞŒĬȮEpmslbȮrpsrfȮěņĬĺĬȮ0..ȮĶŌĮȮŒĬĽƞĺĬĕŀĚ

ĔŅĶĪħĽŀĭěŃŒĝƟĳŅıěņĬĺĬȮ/..ȮĶŌĮȮěŅĔģŅĬĕƟŀĴŌĸŏħŇĴȮőħĵěŃĴňĪńŘĚȮEpmslbȮrpsrfȮŐĸŃĳŅıİĬȮőħĵ

ĳŅıœĺƟĽņľĶńĭİƗĔĽŀĬȮŐĸŃĽņľĶńĭĪĽŀĭŐĽħĚĨńĺŀĵƞŅĚħńĚĶŌĮȮ2,4ȮŐĸŃȮ2,5ȮŒĬĽƞĺĬĕŀĚĔŅĶĸĭİĬľĬńĔ

ĬńŘĬŒĝƟģŅĬĕƟŀĴŌĸŏħňĵĺĔńĬĔńĭĔŅĶěņŐĬĔİĬȮŐĨƞěŃŒĝƟģŅĬĕƟŀĴŌĸĳŅıĪńŘĚľĴħŐĪĬěņĬĺĬȮ/.65ȮĶŌĮȮŐĸŃ

ĽƞĺĬĕŀĚĔŅĶĪħĽŀĭěŃŒĝƟĳŅıĪńŘĚľĴħȮ/..ȮĶŌĮȮŐĽħĚĨńĺŀĵƞŅĚħńĚĶŌĮȮ2,6ȮŐĸŃȮ2,7 

 

ĶŌĮĪňŗȮ2,4ȮĨńĺŀĵƞŅĚŏĮĶňĵĭŏĪňĵĭĳŅıİĬĔńĭȮEpmslbȮrpsrfȮœĺƟĽņľĶńĭĔŅĶİƗĔĽŀĬŒĬģŅĬĕƟŀĴŌĸȮ
P_gl/..J 
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ĶŌĮĪňŗȮ2,5ȮĨńĺŀĵƞŅĚŏĮĶňĵĭŏĪňĵĭĳŅıİĬĔńĭȮEpmslbȮrpsrfȮœĺƟĽņľĶńĭĔŅĶĪħĽŀĭŒĬģŅĬĕƟŀĴŌĸȮ
P_gl/..J 

 

 

 



  25 

 

ĶŌĮĪňŗȮ2,6ȮĨńĺŀĵƞŅĚŏĮĶňĵĭŏĪňĵĭĳŅıİĬĔńĭȮEpmslbȮrpsrfȮœĺƟĽņľĶńĭĔŅĶİƗĔĽŀĬŒĬģŅĬĕƟŀĴŌĸȮ
P_gl/..F 



  26 

 

ĶŌĮĪňŗȮ2,7ȮĨńĺŀĵƞŅĚŏĮĶňĵĭŏĪňĵĭĳŅıİĬĔńĭȮEpmslbȮrpsrfȮœĺƟĽņľĶńĭĔŅĶĪħĽŀĭŒĬģŅĬĕƟŀĴŌĸȮ
P_gl/..F 
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2,0ȮĺńħĮĶŃĽŇĪīŇĳŅıĔŅĶěņŐĬĔİĬŏĭŅȮŐĸŃİĬľĬńĔ 

ŒĬĔŅĶĪħĽŀĭėĺŅĴŐĴƞĬĵņĕŀĚĔŅĶěņŐĬĔİĬľĬńĔȮŐĸŃİĬŏĭŅȮĴňĔŅĶĪħĽŀĭĔŅĶěņŐĬĔİĬ

őħĵŒĝƟŏıňĵĚȮALLȮkmbcjȮĔńĭĳŅıİĬĨƟĬĜĭńĭĪńŘĚľĴħȮ0..ȮĳŅıȮŐĭƞĚŏĮƦĬİĬľĬńĔȮ/..ȮĶŌĮȮŐĸŃİĬŏĭŅȮ

/..ȮĶŌĮȮŏıŊŗŀĺńħėĺŅĴŐĴƞĬĵņŏĶŇŗĴĨƟĬȮľĸńĚěŅĔĬńŘĬěŉĚĴňĔŅĶĪħĽŀĭĺŇīňĔŅĶȮDsqgmlȮkmbcjȮŏıŊŗŀŏıŇŗĴėĺŅĴ

ŐĴƞĬĵņŒĬĔŅĶěņŐĬĔİĬȮőħĵœħƟĴňĔŅĶŒĝƟĳŅıĕŀĭŏĕƟŅĴŅĴňĽƞĺĬŒĬĔŅĶİƗĔĽŀĬőĴŏħĸȮőħĵĴňĔŅĶĪħĸŀĚ

ŏĮĸňŗĵĬĺŇīňĔŅĶĨĶĺěěńĭĳŅıĕŀĭĪńŘĚľĴħȮ1ȮĺŇīňĔŅĶȮœħƟŐĔƞȮQm`cjȮ*ȮJ_nj_ag_lȮŐĸŃȮA_llwȮĞŉŗĚŏĮƦĬĔŅĶ

ŏĮĸňŗĵĬŒĬĕńŘĬĨŀĬĔŅĶİƗĔĽŀĬŒĬőĴŏħĸĪňŗŏĮƦĬĔŅĶŒĝƟĳŅıĕŀĭŏıŊŗŀİƗĔĽŀĬŒĬĶŌĮĪňŗȮ1,0ȮĔŅĶŏĮĸňŗĵĬŐĮĸĚ

ĳŅıĕŀĭĪňŗĬņœĮİƗĔĽŀĬĴňįĸĨƞŀėĺŅĴŐĴƞĬĵņŏĮƦĬŀĵƞŅĚĴŅĔȮőħĵěŃŒĝƟȮAmldsqgmlȮk_rpgvȮĽņľĶńĭ

ŐĽħĚįĸĺńħĮĶŃĽŇĪīŇĳŅıėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěņŐĬĔİĬŏĭŅȮŐĸŃİĬľĬńĔ 

ŒĬĔŅĶĪħĽŀĭŐĶĔěŃŒĝƟŏıňĵĚĳŅıİĬĨƟĬĜĭńĭŒĬĔŅĶİƗĔĽŀĬŏıňĵĚŀĵƞŅĚŏħňĵĺȮ őħĵěŃŒĝƟȮALLȮ

kmbcjȮŒĬĶŌĮĪňŗȮ2,/.ȮŏıňĵĚŐĨƞěŃœĴƞĴňĽƞĺĬĕŀĚȮDsqgmlȮkmbcjȮŏıŊŗŀĪħĽŀĭėĺŅĴŐĴƞĬĵņĕŀĚĔŅĶ

ěņŐĬĔİĬŏĭŅȮŐĸŃİĬľĬńĔőħĵœĴƞįƞŅĬĔŅĶĪņĔĶŃĭĺĬĔŅĶŀŊŗĬŕȮįĸĸńıīƢĔŅĶĺńħėĺŅĴŐĴƞĬĵņħńĚĬňŘ 

 

ĶŌĮĪňŗȮ2,/.ȮĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚȮALLȮkmbcjȮĕŀĚĳŅıİĬĨƟĬĜĭńĭ 



  3. 

ěŅĔĶŌĮȮ2,/.ȮěŃŏľŖĬĺƞŅĔŅĶěņŐĬĔĳŅıİĬŏĭŅȮ/..ȮĶŌĮȮıĭĺƞŅĴňĔŅĶěņŐĬĔŏĮƦĬİĬŏĭŅĪńŘĚĽŇŘĬȮ

/..ȮĶŌĮȮŐĸŃěņŐĬĔŏĮƦĬİĬľĬńĔȮ.ȮĶŌĮȮŒĬĽƞĺĬĕŀĚİĬľĬńĔěņĬĺĬȮ/..ȮĶŌĮȮıĭĺƞŅŐĵĔŏĮƦĬİĬľĬńĔȮ60Ȯ

ĶŌĮȮŐĸŃěņŐĬĔŏĮƦĬİĬŏĭŅȮ/6ȮĶŌĮȮėŇħŏĮƦĬŏĮŀĶƢŏĞŖĬĨƢėĺŅĴĩŌĔĨƟŀĚœħƟŏıňĵĚȮ7/Ȯ#ȮĞŉŗĚŏĮƦĬėĺŅĴŐĴƞĬĪňŗ

ėƞŀĬĕƟŅĚĽŌĚȮŐĨƞĮƤĠľŅŀĵŌƞĪňŗĔŅĶěņŐĬĔİĬľĬńĔȮĪňŗĴňĔŅĶįŇħıĸŅħĩŉĚȮ/6ȮĶŌĮȮőħĵĨńĺŀĵƞŅĚĕŀĚĶŌĮİĬĪňŗĴň

ĔŅĶěņŐĬĔįŇħŐĽħĚħńĚĶŌĮĪňŗȮ2,// 

 

ĶŌĮĪňŗȮ2,//ȮĨńĺŀĵƞŅĚĳŅıĪňŗĴňĔŅĶěņŐĬĔįŇħŒĬİĬľĬńĔ 
 

ěŅĔĶŌĮȮ2,//ȮěŃŏľŖĬĺƞŅĶŌĮİĬĪňŗĴňĔŅĶěņŐĬĔįŇħĽƞĺĬŒľĠƞěŃĴňĸńĔļĦŃĪňŗĳŅııŊŘĬľĸńĚĪňŗŏĶňĵĭȮœĴƞ

ėƞŀĵĴňĶŅĵĸŃŏŀňĵħĪňŗĞńĭĞƟŀĬȮ 

ħńĚĬńŘĬěŉĚĴňĔŅĶĪħĸŀĚŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶěņŐĬĔİĬŒľƟĴňėĺŅĴŐĴƞĬĵņĴŅĔĵŇŗĚĕŉŘĬȮ őħĵ

ĔŅĶĬņȮDsqgmlȮkmbcjȮŏĕƟŅĴŅĴňĽƞĺĬĶƞĺĴĔńĭĔŅĶİƗĔĽŀĬőĴŏħĸȮĞŉŗĚěŃŒĝƟĳŅıĕŀĭŒĬĔŅĶİƗĔĽŀĬőĴŏħĸ

ĶƞĺĴĔńĭĳŅıİĬĨƟĬĜĭńĭȮ őħĵĔŅĶĪħĸŀĚĬňŘěŃĬņĺŇīňĔŅĶľŅĳŅıĕŀĭĪńŘĚȮ1Ȯ ĺŇīňĴŅŒĝƟȮ œħƟŐĔƞȮQm`cjȮ *Ȯ

J_nj_ag_lȮŐĸŃȮA_llwȮŐĽħĚĨńĺŀĵƞŅĚħńĚĶŌĮȮ2,/0ȮȮŐĸŃĴňĔŅĶĺńħėĺŅĴŐĴƞĬĵņŒĬĪŋĔĺŇīňĔŅĶľŅĳŅıĕŀĭȮ

ŏıŊŗŀŏĮĶňĵĭŏĪňĵĭėĺŅĴŐĴƞĬĵņĪňŗĴŅĔĪňŗĽŋħŒĬĔŅĶěņŐĬĔİĬ 
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ĶŌĮĪňŗȮ2,/0ȮĨńĺŀĵƞŅĚĳŅıĕŀĭĕŀĚŐĨƞĸŃĺŇīňĔŅĶ 
ĔŅĶĪħĸŀĚĳŅıĕŀĭŐĭĭŐĶĔėŊŀĔŅĶĪħĽŀĭőħĵŒĝƟȮQm`cjȮľŅĳŅıĕŀĭȮĞŉŗĚĳŅıĕŀĭĪňŗœħƟĴň

ĸńĔļĦŃĪňŗĴŀĚŏľŖĬİĬœĴƞĝńħŏěĬȮ ľŅĳŅıĕŀĭœħƟĭĶŇŏĺĦĶŅĵĸŃŏŀňĵıŊŘĬľĸńĚŏĪƞŅĬńŘĬȮ ŏĴŊŗŀĚĸŀĚĬņœĮ

ĪħĽŀĭĔńĭĔŅĶĪņȮDsqgmlȮkmbcjȮŐĸƟĺŐĽħĚįĸĔŅĶĪħĽŀĭįƞŅĬȮAmldsqgmlȮk_rpgvȮħńŘĚĬňŘ 

 

ĶŌĮĪňŗȮ2,/1ȮĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚȮDsqgmlȮkmbcjȮőħĵŒĝƟĳŅıĕŀĭŐĭĭȮQm`cj 
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ěŅĔĶŌĮȮ2,/1ȮěŃŏľŖĬĺƞŅėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěņŐĬĔİĬȮŏĴŊŗŀŏĪňĵĭĔńĭĺŇīňĔŅĶħńŗĚŏħŇĴıĭĺƞŅĴňėƞŅ

ėĺŅĴŐĴƞĬĵņĪňŗŏıŇŗĴĕŉŘĬĴŅŀĵƞŅĚŏľŖĬœħƟĝńħŒĬŏĶŊŗŀĚĕŀĚĔŅĶěņŐĬĔİĬľĬńĔȮ ŐĨƞŒĬĔĶĦňĕŀĚİĬŏĭŅĬńŘĬĴň

ėĺŅĴįŇħıĸŅħěņŐĬĔŏĮƦĬİĬľĬńĔŏıňĵĚȮ/ȮĶŌĮȮŐĸŃĴňĔŅĶěņŐĬĔěŅĔİĬľĬńĔŏĮƦĬİĬŏĭŅěņĬĺĬȮ/.ȮĶŌĮȮ

őħĵėŇħŏĮƦĬŏĮŀĶƢŏĞĬėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶěņŐĬĔĪńŘĚľĴħȮėŊŀȮ72,3#ȮőħĵŐĽħĚĨńĺŀĵƞŅĚĶŌĮĳŅıĪňŗĴňĔŅĶ

ěņŐĬĔįŇħěŅĔİĬŏĭŅŏĮƦĬİĬľĬńĔŒĬĶŌĮĪňŗȮ2,/2ȮŐĸŃĨńĺŀĵƞŅĚĶŌĮİĬľĬńĔŏĮƦĬİĬŏĭŅŒĬĶŌĮĪňŗȮ2,/3 

 

 

ĶŌĮĪňŗȮ2,/2ȮĨńĺŀĵƞŅĚĳŅıĪňŗĴňĔŅĶěņŐĬĔįŇħŒĬİĬŏĭŅ 

 

ĶŌĮĪňŗȮ2,/3ȮĨńĺŀĵƞŅĚĳŅıĪňŗĴňĔŅĶěņŐĬĔįŇħŒĬİĬľĬńĔ 
 


