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Ν 

 

JRC:Q- 

/ȮĭĪĬņ          3 

/,/,ȮėņěņĔńħėĺŅĴ         3 

/,0ȮĭŋėĸŅĔĶŐĸŃľĬƟŅĪňŗėĺŅĴĶńĭįŇħĝŀĭȮ      4 

/,1ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚĳŅėĺŇĝŅ       6 

/,1,/ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĔĸĻŅĽĨĶƢľŇĬ      // 

/,1,0ȮľƟŀĚĮĢŇĭńĨŇĔŅĶŐĨƞĚŐĶƞŐĭĭŏĮƖĵĔŐĸŃŐĭĭŐľƟĚ    /0 

/,1,1ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢŐĶƞŐĸŃĩƞŅĬľŇĬ     /2 

/,1,2ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĮƕőĨĶŏĸňĵĴ     /3 

/,1,3ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚŏėĴňŐĸŃĸŀĵŐĶƞ     /4 

/,1,4ȮĭĶŇŏĺĦŏĨĶňĵĴĨńĺŀĵƞŅĚ       /4 

/,1,5ȮĮĢŇĭńĨŇĔŅĶĽŇŗĚŐĺħĸƟŀĴȮ&ľƟŀĚĪńĭĪŇĴ'     /6 

/,1,6ȮĮĢŇĭńĨŇĔŅĶīĶĦňĽŅĶĽĬŏĪĻȮ&ľƟŀĚĺŇěńĵ'     /7 

0ȮĔĶŃĭĺĬĔŅĶĕŀŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶ       0/ 

0,/ȮĔŅĶĸĚĪŃŏĭňĵĬĶŃĭĭėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ    0/ 

0,0ȮĔŅĶĕŀŀĬŋĠŅĨŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶȮ      0/ 

0,1ȮĔŅĶĕŀŀĬŋĴńĨŇŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶȮ       02 

0,2ȮĔŅĶěŀĚŒĝƟĚŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮ       02 

0,3ȮĔŅĶŏĕƟŅŒĝƟĚŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮ       02 

0,4ȮĔŅĶĕŀŏĭŇĔ+ĵŊĴĺńĽħŋŀŋĮĔĶĦƢĺŇĪĵŅĻŅĽĨĶƢ Ȯ     1. 

0,4,/ȮĕńŘĬĨŀĬĔŅĶĕŀŏĭŇĔ+ĵŊĴĺńĽħŋŀŋĮĔĶĦƢŐĸŃĽŅĶŏėĴňȮ    1. 

0,4,0ȮĕƟŀĮĢŇĭńĨŇĔŅĶĶńĭŐĸŃĽƞĚėŊĬĺńĽħŋŀŋĮĔĶĦƢŐĸŃĽŅĶŏėĴň    10 

0,5ȮĔŅĶŐěƟĚŏľĨŋįŇħĮĔĨŇŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮ      11 

0,5,/ȮĕƟŀĶƟŀĚŏĶňĵĬŐĸŃĕƟŀŏĽĬŀŐĬŃ      11 

0,5,0ȮĶŅĵĚŅĬėĺŅĴŏĽňĵľŅĵ       11 

0,5,1ȮĶŅĵĚŅĬĔŅĶĪņįŇħĶŃŏĭňĵĭĮĢŇĭńĨŇ      11 

0,5,2ȮĶŅĵĚŅĬĔŅĶŏĔŇħŀŋĭńĨŇŏľĨŋ       11 

0,6ȮŏŀĔĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚȮ        12 
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Ξ 

 

1ȮĶŃŏĭňĵĭĮĢŇĭńĨŇŏıŊŗŀėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ     13 

1,/ȮĶŃŏĭňĵĭĮĢŇĭńĨŇŏıŊŗŀėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀȮ    13 

1,0ȮĶŃŏĭňĵĭĮĢŇĭńĨŇĽņľĶńĭįŌƟĮĢŇĭńĨŇĚŅĬŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮ    15 

1,1ȮĶŃŏĭňĵĭĮĢŇĭńĨŇŏıŊŗŀėĺŅĴĮĸŀħĳńĵĽƞĺĬĭŋėėĸŐĸŃĽŋĕŀĬŅĴńĵĭŋėėĸȮ   17 

1,2ȮĕƟŀıŉĚĮĢŇĭńĨŇŏĴŊŗŀĨƟŀĚĮĢŇĭńĨŇĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĶŏėĴňȮ    2. 

1,3ȮĶŃŏĭňĵĭĮĢŇĭńĨŇĽņľĶńĭįŌƟŏĵňŗĵĴĝĴľƟŀĚĮĢŇĭńĨŇĚŅĬȮ     20 

2ȮŀŋĮĔĶĦƢŐĸŃĽńĠĸńĔļĦƢėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ     21 

2,/ȮŀŋĮĔĶĦƢĮƚŀĚĔńĬĽƞĺĬĭŋėėĸıŊŘĬģŅĬ      21 

2,/,/ȮĔŅĶŏĸŊŀĔŒĝƟŐĸŃĝĬŇħĕŀĚŀŋĮĔĶĦƢȮNNC     22 
2,/,0ȮŀŋĮĔĶĦƢĮĔĮƚŀĚħĺĚĨŅŐĸŃŒĭľĬƟŅȮ     24 
2,/,1ȮĶŃĭĭĮĔĮƚŀĚĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮ     27 
2,/,2ȮŀŋĮĔĶĦƢĮĔĮƚŀĚĴŊŀȮ       30 
2,/,3ȮĔŅĶĮƚŀĚĔńĬįŇĺľĬńĚ       31 
2,/,4ȮĔŅĶĮĔĮƚŀĚĶƞŅĚĔŅĵŐĸŃŏĪƟŅȮ      32 
2,/,5ȮŀŋĮĔĶĦƢĮƚŀĚĔńĬĽƞĺĬĭŋėėĸľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞȮ  35 

2,/,6ȮŀŋĮĔĶĦƢėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮ     36 

2,0ȮĮƚŅĵĽńĠĸńĔļĦƢėĺŅĴĮĸŀħĳńĵȮ       37 

2,0,/ȮĶŃĭĭĔŅĶěņŐĬĔĮĶŃŏĳĪŐĸŃĔŅĶĨŇħĜĸŅĔĽŅĶŏėĴňŀńĬĨĶŅĵȮ   4. 

2,0,0ȮŏėĶŊŗŀĚľĴŅĵėĺŅĴĮĸŀħĳńĵŒĬĽĳŅıŐĺħĸƟŀĴľƟŀĚĮĢŇĭńĨŇĔŅĶ   46 

2,2,1ȮĶŃĭĭĽńĠĸńĔļĦƢŏıŊŗŀĔŅĶĭĶŇľŅĶěńħĔŅĶĕĵŃŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮ  51 

3ȮĶŃŏĭňĵĭĮĢŇĭńĨŇĔŅĶĕŀŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃŏėĶŊŗŀĚĴŊŀ     53 
3,/ȮĶŃŏĭňĵĭĮĢŇĭńĨŇŒĬĔŅĶĕŀŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃŏėĶŊŗŀĚĴŊŀȮ    53 
3,0ȮĶŃŏĭňĵĭĮĢŇĭńĨŇŒĬĔŅĶŏĕƟŅŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃŏėĶŊŗŀĚĴŊŀ    55 

4ȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚŐĸŃĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ   57 
4,/ȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚ        57 
4,0ȮĔŅĶĶŃĭŋėĺŅĴŏĽňŗĵĚȮ        6. 
4,1ȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚȮ       6/ 
4,2ȮĔŅĶĮĶŃŏĴŇĬįĸėĺŅĴŏĽňŗĵĚȮ       6/ 
4,3ȮĔŅĶěńħĔŅĶėĺŅĴŏĽňŗĵĚȮ        61 
4,4ȮĔŅĶĶŅĵĚŅĬĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚȮ      63 
4,5ȮĔŅĶŏİƚŅĨŇħĨŅĴŐĸŃĔŅĶĪĭĪĺĬȮ       63 
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Ο 

 

JRC:Q-CY; 
 

ĶŌĮĪňŗȮ/,/ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅłȮŐĽħĚĭĶŇŏĺĦıŊŘĬĪňŗĶńĭįŇħĝŀĭĔŅĶėĺĭėŋĴħŌŐĸ   4 
ĶŌĮĪňŗȮ/,0ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅłȮŐĽħĚĽńĠĸńĔļĦƢėĺŅĴĮĸŀħĳńĵ    7 
ĶŌĮĪňŗȮ/,1ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅłȮŐĽħĚŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶ     /. 
ĶŌĮĪňŗȮ/,2ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶĔĸĻŅĨĶƢľŇĬŐĽħĚĨņŐľĬƞĚŐĸŃĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶ  // 
ĶŌĮĪňŗȮ/,3ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶŐĨƞĚŐĶƞŐĭĭŐľƟĚŐĽħĚĨņŐľĬƞĚŐĸŃĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶȮ  /0 
ĶŌĮĪňŗȮ/,4ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶŐĨƞĚŐĶƞŐĭĭŏĮƖĵĔŐĽħĚĨņŐľĬƞĚŐĸŃĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶȮ  /1 
ĶŌĮĪňŗȮ/,5ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢŐĶƞłȮŐĽħĚĨņŐľĬƞĚŐĸŃĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶ  /2 
ĶŌĮĪňŗȮ/,6ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĮƕőĨĶŏĸňĵĴŐĽħĚĨņŐľĬƞĚŐĸŃĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶ /3 
ĶŌĮĪňŗȮ/,7ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĮƕőĨĶŏĸňĵĴŐĽħĚĨņŐľĬƞĚŐĸŃĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶ /4 
ĶŌĮĪňŗȮ/,/.ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶĭĶŇŏĺĦŏĨĶňĵĴĨńĺŀĵƞŅĚŐĽħĚĨņŐľĬƞĚŐĸŃĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶ /5 
ĶŌĮĪňŗȮ/,//ȮĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶĽŇŗĚŐĺħĸƟŀĴ       /6 
ĶŌĮĪňŗȮ/,/0ȮĻŌĬĵƢĔĸŅĚĕŀĚĶŃĭĭėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮ&ľƟŀĚĺŇěńĵ'    /7 
ĶŌĮĪňŗȮ/,/1ȮĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶħƟŅĬīĶĦňĽŅĶĽĬŏĪĻ      0. 
ĶŌĮĪňŗȮ0,/ȮĕńŘĬĨŀĬĔŅĶĸĚĪŃŏĭňĵĬĶŃĭĭėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ    00 
ĶŌĮĪňŗȮ0,0ȮĕńŘĬĨŀĬĔŅĶĕŀŀĬŋĠŅĨŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶ       01 
ĶŌĮĪňŗȮ0,1ȮĕńŘĬĨŀĬĔŅĶĕŀŀĬŋĴńĨŇŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶ       03 
ĶŌĮĪňŗȮ0,2ȮĕńŘĬĨŀĬĔŅĶěŀĚŒĝƟĚŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶ       04 
ĶŌĮĪňŗȮ0,3ȮĕńŘĬĨŀĬĔŅĶŒĝƟĚŅĬĶĭĭěŀĚľƟŀĚĮĢŇĭńĨŇĔŅĶȮ       05 
ĶŌĮĪňŗȮ0,4ȮĕńŘĬĨŀĬĔŅĶŒĝƟĚŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃĶŃĭĭĨŇħĨŅĴĨĶĺěĽŀĭ    06 
ĶŌĮĪňŗȮ0,5ȮŐĭĭĲŀĶƢĴĭńĬĪŉĔĔŅĶŏĕƟŅ+ŀŀĔľƟŀĚĮĢŇĭńĨŇĔŅĶ      07 
ĶŌĮĪňŗȮ0,6ȮĨńĺŀĵƞŅĚĔŅĶŐěƟĚŏĨŊŀĬįƞŅĬȮJglcȮLmrgƱa_rgmlȮĪŋĔėĶńŘĚĪňŗĴňĔŅĶĭńĬĪŉĔŏĕƟŅ+ŀŀĔȮľƟŀĚĮĢŇĭńĨŇĔŅĶ 07 
ĶŌĮĪňŗȮ0,7ȮĕńŘĬĨŀĬĔŅĶĕŀŏĭŇĔĵŊĴĺńĽħŋŀŋĮĔĶĦƢŐĸŃĽŅĶŏėĴň      1/ 
ĶŌĮĪňŗȮ0,/.ȮėŇĺŀŅĶƢőėƠħŐĭĭĲŀĶƢĴĔĶĦňŏĔŇħŏľĨŋįŇħĮĔĨŇ      10 
ĶŌĮĪňŗȮ2,/ȮŀŋĮĔĶĦƢĮƚŀĚĔńĬŒĭľĬƟŅŐĸŃħĺĚĨŅ        25 
ĶŌĮĪňŗȮ2,0ȮŀŋĮĔĶĦƢĮƚŀĚĔńĬĶŃĭĭĪŅĚŏħŇĬľŅĵŒě       3. 
ĶŌĮĪňŗȮ2,1ȮŀŋĮĔĶĦƢĮĔĮƚŀĚĴŊŀ         30 
ĶŌĮĪňŗȮ2,2ȮŏĽŊŘŀĔŅĺĬƢŐĸŖĭŐĭĭŒĝƟĞŘņœħƟŐĸŃŐĭĭĝŋħĪňŗŒĝƟŐĸƟĺĪŇŘĚ      32 
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1 :79hR 
ŏŀĔĽŅĶĜĭńĭĬňŘŏĶňĵĭŏĶňĵĚĕŉŘĬŏıŊŗŀŒĝƟŏĮƦĬėŌƞĴŊŀĻŉĔļŅĕńŘĬĨŀĬĔŅĶĕŀŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅĺŇĻĺĔĶĶĴ

ŏľĴŊŀĚŐĶƞŐĸŃĮƕőĨĶŏĸňĵĴȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŐĸŃĕńŘĬĨŀĬŐĬĺĪŅĚŒĬĔŅĶĵŊĴ+ėŊĬĺńĽħŋ
ŀŋĮĔĶĦƢĕŀĚľƟŀĚĮĢŇĭńĨŇĔŅĶłȮĶĺĴĩŉĚŒĝƟŏĮƦĬėŌƞĴŊŀĻŉĔļŅĶŃŏĭňĵĭĮĢŇĭńĨŇħƟŅĬėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮ
ĻŉĔļŅŐĬĺĪŅĚĔŅĶĺŇŏėĶŅŃľƢŐĸŃĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚŒĬĔŅĶĮĢŇĭńĨŇĚŅĬȮĔŅĶĨŇħĨŅĴĨĶĺěĽŀĭȮŐĸŃĔŅĶ
ĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬŀĵƞŅĚŏĮƦĬĶŃĭĭȮ 

1.1. $hR(hR!Q4$GRA 

/,/,/ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅłȮľĴŅĵĩŉĚȮľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĮƕőĨĶŏĸňĵĴȮ
ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ 

/,/,0ȮŏėĶŊŗŀĚĴŊŀȮľĴŅĵĩŉĚȮŏėĶŊŗŀĚĴŊŀĺŇĪĵŅĻŅĽĨĶƢĪňŗŏĮƦĬėĶŋĳńĦĤƢŒĬĔŅĶĔņĔńĭħŌŐĸėĺĭėŋĴĕŀĚ
ľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅł 

/,/,1ȮĺńĽħŋŀŋĮĔĶĦƢȮľĴŅĵĩŉĚȮĺńĽħŋŀŋĮĔĶĦƢĺŇĪĵŅĻŅĽĨĶƢĪňŗŏĮƦĬĕŀĚľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅłȮ 
/,/,2ȮįŌƟĕŀŒĝƟĚŅĬȮįŌƟěŀĚȮįŌƟĮĢŇĭńĨŇĚŅĬľĴŅĵĩŉĚȮĬńĔĻŉĔļŅĕŀĚĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃ

ĮƕőĨĶŏĸňĵĴȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀȮŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĬńĔĺŇĪĵŅĻŅĽĨĶƢȮĬńĔĺŇěńĵȮ
įŌƟĝƞĺĵĺŇěńĵȮŏěƟŅľĬƟŅĪňŗĺŇěńĵȮįŌƟĝƞĺĵĺŇěńĵĮĶŃěņőėĶĚĔŅĶȮĭŋėĸŅĔĶȮŏěƟŅľĬƟŅĪňŗȮľĶŊŀĭŋėėĸĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
ĞŉŗĚĮĶŃĽĚėƢĕŀŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅłȮŏıŊŗŀħņŏĬŇĬĔŅĶĻŉĔļŅĺŇěńĵȮ 

/,/,3ȮįŌƟĕŀĵŊĴȮľĴŅĵĩŉĚȮĬńĔĻŉĔļŅĕŀĚĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĮƕőĨĶŏĸňĵĴȮėĦŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀȮŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĬńĔĺŇĪĵŅĻŅĽĨĶƢȮĬńĔĺŇěńĵȮįŌƟĝƞĺĵĺŇěńĵȮŏěƟŅľĬƟŅĪňŗ
ĺŇěńĵȮįŌƟĝƞĺĵĺŇěńĵĮĶŃěņőėĶĚĔŅĶȮĭŋėĸŅĔĶȮŏěƟŅľĬƟŅĪňŗȮľĶŊŀĭŋėėĸĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĞŉŗĚĮĶŃĽĚėƢĕŀĵŊĴ
ĺńĽħŋŀŋĮĔĶĦƢĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀȮħņŏĬŇĬĔŅĶĺŇěńĵȮ 

/,/,4ȮįŌƟĮĢŇĭńĨŇĚŅĬȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĬńĔĺŇĪĵŅĻŅĽĨĶƢȮĬńĔĺŇěńĵȮįŌƟĝƞĺĵĺŇěńĵȮŏěƟŅľĬƟŅĪňŗĺŇěńĵȮ
įŌƟĝƞĺĵĺŇěńĵĮĶŃěņőėĶĚĔŅĶȮıĬńĔĚŅĬĮĢŇĭńĨŇĚŅĬĝƞĺĵĽŀĬȮľĶŊŀĭŋėėĸĞŉŗĚĮĢŇĭńĨŇĚŅĬŒĬıŊŘĬĪňŗĕŀĚľƟŀĚĮĢŇĭńĨŇĔŅĶ
ĳŅėĺŇĝŅłȮ 

/,/,5ȮįŌƟĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚȮľĴŅĵĩŉĚȮįŌƟĮĢŇĭńĨŇĚŅĬȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅľĶŊŀľńĺľĬƟŅőėĶĚĔŅĶĺŇěńĵȮľĶŊŀįŌƟȮ
ėĺĭėŋĴħŌŐĸľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅłȮ 

/,/,6ȮįŌƟėĺĭėŋĴħŌŐĸľƟŀĚĮĢŇĭńĨŇĔŅĶȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĽŀĬȮıĬńĔĚŅĬĮĢŇĭńĨŇĚŅĬĝƞĺĵĽŀĬȮľĶŊŀ
ĬńĔĺŇĪĵŅĻŅĽĨĶƢȮĞŉŗĚŏĮƦĬįŌƟħŌŐĸėĺĭėŋĴŐĸŃĭĶŇľŅĶěńħĔŅĶĔŅĶŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅłȮĨŅĴıŊŘĬĪňŗĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵěŅĔľńĺľĬƟŅľƟŀĚĮĢŇĭńĨŇĔŅĶȮ&ĶŌĮĪňŗȮ/,/'Ȯ 

/,/,7ȮįŌƟħŌŐĸĶŃĭĭȮľĴŅĵĩŉĚȮĬńĔĺŇĪĵŅĻŅĽĨĶƢȮĞŉŗĚŏĮƦĬįŌƟħŌŐĸŐĸŃěńħĪņĶŃĭĭĶŃĭĭėĺŅĴĮĸŀħĳńĵŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅł 
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ĶŌĮĪňŗȮ/,/ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅłȮŐĽħĚĭĶŇŏĺĦıŊŘĬĪňŗĶńĭįŇħĝŀĭĔŅĶėĺĭėŋĴħŌŐĸ 

 
/,/,/.ȮėĺŅĴŏĽňŗĵĚȮ&pgqi'ȮľĴŅĵĩŉĚȮŏľĨŋĔŅĶĦƢĪňŗœĴƞĴňėĺŅĴŐĬƞĬŀĬȮŀŅěŏĔŇħĕŉŘĬœħƟŒĬŀĬŅėĨŐĸŃĽƞĚįĸȮ

ĔĶŃĪĭŏĝŇĚĸĭŐĸŃĽĶƟŅĚėĺŅĴŏĽňĵľŅĵȮľĶŊŀĸħőŀĔŅĽŒĬĔŅĶĭĶĶĸŋŏĮƚŅľĴŅĵĪňŗĔņľĬħœĺƟȮ 
/,/,//ĮƤěěńĵŏĽňŗĵĚȮ&pgqiȮd_armp'ȮľĴŅĵĩŉĚȮĮƤěěńĵľĶŊŀĽŅŏľĨŋĪňŗœĴƞıŉĚĮĶŃĽĚėƢŀńĬĽƞĚįĸĔĶŃĪĭŏĝŇĚĸĭ

ľĶŊŀȮĸħőŀĔŅĽĪňŗěŃĭĶĶĸŋŏĮƚŅľĴŅĵĪňŗĔņľĬħœĺƟȮ 
/,/,/0ȮőŀĔŅĽȮ&jgicjgfmmb'ȮľĴŅĵĩŉĚȮėĺŅĴĩňŗľĶŊŀőŀĔŅĽĪňŗěŃŏĔŇħŏľĨŋĔŅĶĦƢėĺŅĴŏĽňŗĵĚ 
/,/,/1ȮįĸĔĶŃĪĭȮ&gkn_ar'ȮľĴŅĵĩŉĚȮĕĬŅħėĺŅĴŏĽňĵľŅĵȮėĺŅĴĶŋĬŐĶĚĪňŗěŃŏĔŇħĕŉŘĬľŅĔŏĔŇħŏľĨŋĔŅĶĦƢȮ

ėĺŅĴŏĽňŗĵĚĕŉŘĬȮ 
/,/,/2ȮĶŃħńĭĕŀĚėĺŅĴŏĽňŗĵĚȮ&bcepccȮmdȮpgqi'ȮľĴŅĵĩŉĚȮĽĩŅĬŃĕŀĚėĺŅĴŏĽňŗĵĚĪňŗœħƟěŅĔĔŅĶĮĶŃŏĴŇĬȮ

őŀĔŅĽŐĸŃįĸĔĶŃĪĭĕŀĚŐĨƞĸŃĮƤěěńĵŏĽňŗĵĚĴňėƞŅŏĮƦĬŏĝŇĚĮĶŇĴŅĦȮ 
/,/,/3ȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚȮ&pgqiȮ_qqcqqkclr'ȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĔŅĶĶŃĭŋŏľĨŋĔŅĶĦƢŏĽňŗĵĚȮ&pgqiȮ

gbclrgƱa_rgml'ȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚȮ&pgqiȮ_l_jwqgq'ȮŐĸŃĔŅĶĮĶŃŏĴŇĬĶŃħńĭėĺŅĴŏĽňŗĵĚȮ&pgqiȮct_js_rgml'Ȯ
őħĵĮĶŃŏĴŇĬěŅĔőŀĔŅĽĪňŗěŃŏĔŇħŐĸŃįĸĔĶŃĪĭĕŀĚėĺŅĴŏĽňŗĵĚĬńŘĬŕ 

1.2 :X$ER!C\EPK9dR7Uĺ$GRACQ:<T4*M: &ĨŅĶŅĚĪňŗȮ/,/' 

/,0,/ȮľńĺľĬƟŅĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĮƕőĨĶŏĸňĵĴȮħņĶĚĨņŐľĬƞĚľńĺľĬƟŅľƟŀĚĮĢŇĭńĨŇĔŅĶ
ĳŅėĺŇĝŅłȮĴňľĬƟŅĪňŗȮŏĮƦĬįŌƟĭĶŇľŅĶĚŅĬȮħŌŐĸėĺĭėŋĴľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅłȮŐĸŃŏĮƦĬįŌƟŒľƟĔŅĶŀĬŋĠŅĨľĶŊŀŒľƟ
ėĺŅĴėŇħŏľŖĬĔŅĶĕŀŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀĕŀĚľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅł 

/,0,0ȮŀŅěŅĶĵƢįŌƟĽŀĬȮŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮľĶŊŀŀŅěŅĶĵƢľńĺľĬƟŅőėĶĚĔŅĶĺŇěńĵȮĴňľĬƟŅĪňŗȮŏĮƦĬįŌƟħŌŐĸŐĸŃ
ĶńĭįŇħĝŀĭĨƞŀĬńĔĻŉĔļŅȮŏěƟŅľĬƟŅĪňŗĺŇěńĵȮįŌƟĝƞĺĵĺŇěńĵĮĶŃěņőėĶĚĔŅĶȮĪňŗŏĮƦĬįŌƟĕŀ-ěŀĚŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃ
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Τ 

 

ŏėĶŊŗŀĚĴŊŀȮĶĺĴĩŉĚŏĮƦĬįŌƟĶńĭĶŀĚįŌƟĕŀŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅłȮŐĸŃŏĮƦĬįŌƟŒľƟėĺŅĴŏľŖĬŐĸŃĨĶĺěĮĶŃŏĴŇĬĔŅĶŒĝƟ
ľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅłȮ 

/,0,1ȮıĬńĔĚŅĬĮĢŇĭńĨŇĚŅĬĝƞĺĵĽŀĬȮĴňľĬƟŅĪňŗȮŏĮƦĬįŌƟĮĶŃĽŅĬĚŅĬĔŅĶħņŏĬŇĬŏĶŊŗŀĚ-ĶńĭŏĶŊŗŀĚĔŅĶĕŀŒĝƟ
ľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃŏėĶŊŗŀĚĴŊŀȮĶĺĴĩŉĚěńħĽĶĶŏĺĸŅȮħŌŐĸėĺĭėŋĴĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀ-ľƟŀĚĮĢŇĭńĨŇĔŅĶȮŐĸŃŏĮƦĬįŌƟŒľƟ
ėĺŅĴŏľŖĬŐĸŃĨĶĺěĮĶŃŏĴŇĬĔŅĶŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅłȮ 

/,0,2ȮĬńĔĺŇĪĵŅĻŅĽĨĶƢȮĴňľĬƟŅĪňŗȮŏĮƦĬįŌƟĮĶŃĽŅĬĚŅĬĔŅĶħņŏĬŇĬŏĶŊŗŀĚ-ĶńĭŏĶŊŗŀĚĔŅĶĕŀŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶ
ŐĸŃŏėĶŊŗŀĚĴŊŀȮĶĺĴĩŉĚěńħĽĶĶŏĺĸŅȮħŌŐĸėĺĭėŋĴĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀ-ľƟŀĚĮĢŇĭńĨŇĔŅĶȮŐĸŃŏĮƦĬįŌƟŒľƟėĺŅĴŏľŖĬŐĸŃ
ĨĶĺěĮĶŃŏĴŇĬĔŅĶŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅłȮĶĺĴĩŉĚěńħĪņŐĸŃħŌŐĸĶŃĭĭėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚ
ĳŅėĺŇĝŅł 

/,0,3ȮįŌƟĝƞĺĵĮĢŇĭńĨŇĔŅĶȮĴňľĬƟŅĪňŗȮĝƞĺĵŏĨĶňĵĴĨńĺŀĵƞŅĚĽņľĶńĭĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ
ŐĸŃĝƞĺĵĪņĮĢŇĭńĨŇĔŅĶĚŅĬĭĶŇĔŅĶĺŇĝŅĔŅĶĕŀĚĳŅėĺŇĝŅȮŐĸŃŏĮƦĬįŌƟĝƞĺĵħŌŐĸėĺĭėŋĴĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀ-
ľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚĳŅėĺŇĝŅł 

ĨŅĶŅĚĪňŗȮ/,/ȮĭŋėĸŅĔĶŐĸŃľĬƟŅĪňŗėĺŅĴĶńĭįŇħĝŀĭŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅł 
ĶŌĮĩƞŅĵ 

 
ĝŊŗŀ-ȮĨņŐľĬƞĚ 
KLNȮJ_`ȮAmbc 

ľĬƟŅĪňŗėĺŅĴĶńĭįŇħĝŀĭ 
ŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅł 

ľƟŀĚĮĢŇĭńĨŇĔŅĶĪňŗĶńĭįŇħĝŀĭ
ėĺĭėŋĴħŌŐĸ 

 

įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮȮȮȮȮȮȮ
ħĶ,ŏĝňŗĵĺĝŅĠȮĸňĸŅĽŋŏĽĶň 
ľńĺľĬƟŅĳŅėĺŇĝŅĺŇĻĺĔĶĶĴ
ŏľĴŊŀĚŐĶƞŐĸŃĮƕőĨĶŏĸňĵĴ 

AFJ 

¶ ľńĺľĬƟŅľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅ
ĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĮƕőĨĶŏĸňĵĴ 

¶ ŀŅěŅĶĵƢįŌƟĽŀĬ*Ȯŀ,ĪňŗĮĶŉĔļŅőėĶĚĚŅĬ
ĬńĔĻŉĔļŅ*ȮľńĺľĬƟŅőėĚĔŅĶĺŇěńĵ*Ȯ
ĬńĔĺŇěńĵ*ȮįŌƟėĺĭėŋĴħŌŐĸľƟŀĚĮĢŇĭńĨŇĔŅĶ 

¶ ľƟŀĚĮĢŇĭńĨŇĔŅĶĔĸĻŅĽĨĶƢľŇĬ 

 

įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢ 
ĽŋĪīŇŏĪıȮĶĴĵŏĺĻĴƢ 

 
ŀŅěŅĶĵƢįŌƟĽŀĬ 
QPU 

¶ ŀŅěŅĶĵƢįŌƟĽŀĬ 

¶ ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬĬńĔĻŉĔļŅ 

¶ ľńĺľĬƟŅőėĚĔŅĶĺŇěńĵ*ȮĬńĔĺŇěńĵ 

¶ įŌƟėĺĭėŋĴħŌŐĸľƟŀĚĮĢŇĭńĨŇĔŅĶ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶŐĨƞĚŐĶƞŐĭĭ
ŏĮƖĵĔŐĸŃŐĭĭŐľƟĚ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĸŀĵŐĶƞ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢŐĶƞȮ 

 

ĶŀĚĻŅĽĨĶŅěŅĶĵƢ 
ħĶ,ėĴĽŌĶĵƢȮĽĴĮĶŃĽĚėƢ 

 
ŀŅěŅĶĵƢįŌƟĽŀĬ 
IQQ 

¶ ŀŅěŅĶĵƢįŌƟĽŀĬ 

¶ ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬĬńĔĻŉĔļŅ 

¶ ľńĺľĬƟŅőėĚĔŅĶĺŇěńĵ*ȮĬńĔĺŇěńĵ 

¶ įŌƟėĺĭėŋĴħŌŐĸľƟŀĚĮĢŇĭńĨŇĔŅĶ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚŏėĴňȮ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢŐĶƞŐĸŃ
ĩƞŅĬľŇĬ 

 

ĶŀĚĻŅĽĨĶŅěŅĶĵƢȮȮȮȮȮȮȮȮȮ
ħĶ,ĽŋıķĪīŇśȮĨńŘĚıķĪīŇśĔŋĸ 

 
ŀŅěŅĶĵƢįŌƟĽŀĬ 
QNR 

¶ ŀŅěŅĶĵƢįŌƟĽŀĬ 

¶ ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬĬńĔĻŉĔļŅ 

¶ ľńĺľĬƟŅőėĚĔŅĶĺŇěńĵ*ȮĬńĔĺŇěńĵ 

¶ įŌƟėĺĭėŋĴħŌŐĸľƟŀĚĮĢŇĭńĨŇĔŅĶ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴ
ĮƕőĨĶŏĸňĵĴ 
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Υ 

 

 

įŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮ 
ħĶ,ĝĬŃıĸȮŏěĶŇĠīĬŅĺĶĔŋĸ 

 
ŀŅěŅĶĵƢįŌƟĽŀĬ 
ANA 

¶ ŀŅěŅĶĵƢįŌƟĽŀĬ 

¶ ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬĬńĔĻŉĔļŅ 

¶ ľńĺľĬƟŅőėĚĔŅĶĺŇěńĵ*ȮĬńĔĺŇěńĵ 

¶ įŌƟėĺĭėŋĴħŌŐĸľƟŀĚĮĢŇĭńĨŇĔŅĶ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴ
ĮƕőĨĶŏĸňĵĴ 
 

 

ŀŅěŅĶĵƢȮ 
īňĶĳńĪĶƢȮĨƞŀĽĺĵ 

 
ŀŅěŅĶĵƢįŌƟĽŀĬ 
RNR 

¶ ŀŅěŅĶĵƢįŌƟĽŀĬ 

¶ ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬĬńĔĻŉĔļŅ 

¶ ľńĺľĬƟŅőėĚĔŅĶĺŇěńĵ*ȮĬńĔĺŇěńĵ 

¶ įŌƟėĺĭėŋĴħŌŐĸľƟŀĚĮĢŇĭńĨŇĔŅĶ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴ
ĮƕőĨĶŏĸňĵĴ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢŐĶƞ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĔĸĻŅĽĨĶƢľŇĬ 

 

ŀŅěŅĶĵƢȮ 
ŏěļġŅȮĪŅĮƤĠĠŅ 

 
ŀŅěŅĶĵƢįŌƟĽŀĬ 
HBR 

¶ ŀŅěŅĶĵƢįŌƟĽŀĬ 

¶ ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬĬńĔĻŉĔļŅ 

¶ ľńĺľĬƟŅőėĚĔŅĶĺŇěńĵ*ȮĬńĔĺŇěńĵ 

¶ įŌƟėĺĭėŋĴħŌŐĸľƟŀĚĮĢŇĭńĨŇĔŅĶ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴ
ĮƕőĨĶŏĸňĵĴ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢŐĶƞ 
 

 

ėĶŌĻŇĺħĸȮĽŋĳŅŏĮƖƨĵ 
 

ıĬńĔĚŅĬĮĢŇĭńĨŇĚŅĬ 
ĝƞĺĵĽŀĬ 
QBQ 

¶ įŌƟĽŀĬĮĢŇĭńĨŇĔŅĶ*ȮĬńĔĺŇěńĵ*ȮįŌƟĝƞĺĵĺŇěńĵ 

¶ įŌƟėĺĭėŋĴħŌŐĸľƟŀĚĮĢŇĭńĨŇĔŅĶ 

¶ įŌƟħŌŐĸőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪŅĚĔŅĵĳŅıȮ
ŀŋĮĔĶĦƢŏėĶŊŗŀĚĴŊŀĨƞŅĚŕȮĶŃĭĭœĲĲƚŅȮ
ĽŅīŅĶĦŌĮőĳėȮŐĸŃĶŃĭĭĜŋĔŏĜŇĬ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶŐĨƞĚŐĶƞŐĭĭ
ŏĮƖĵĔŐĸŃŐĭĭŐľƟĚ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňŐĸŃĸŀĵŐĶƞ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĸŀĵŐĶƞ 

 

ĽŋĪŇĬȮŏĴīŅ 
 

ıĬńĔĚŅĬĮĢŇĭńĨŇĚŅĬĪńŗĺœĮ 
 
QKR 

¶ įŌƟĝƞĺĵĮĢŇĭńĨŇĔŅĶ 

¶ įŌƟĝƞĺĵħŌŐĸľƟŀĚĮĢŇĭńĨŇĔŅĶĪŋĔľƟŀĚȮ
ĶĺĴĩŉĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪŅĚĔŅĵĳŅıȮ
ŀŋĮĔĶĦƢŏėĶŊŗŀĚĴŊŀĨƞŅĚŕȮĶŃĭĭœĲĲƚŅȮ
ĽŅīŅĶĦŌĮőĳėȮŐĸŃĶŃĭĭĜŋĔŏĜŇĬ 

¶ ȮĭĶŇŏĺĦıŊŘĬĪňŗŏĨĶňĵĴĨńĺŀĵƞŅĚ 
 

 

ħĶ,ĻŋĳĔŅĬĨƢȮīŇŏĨěƠŃ 
 

ĬńĔĺŇĪĵŅĻŅĽĨĶƢĝņĬŅĠĔŅĶ
ıŇŏĻļ 
QRF 

¶ ľńĺľĬƟŅőėĚĔŅĶł*ȮĬńĔĺŇěńĵ*ȮįŌƟĝƞĺĵĺŇěńĵ 

¶ įŌƟĽŀĬĮĢŇĭńĨŇĔŅĶ 

¶ įŌƟėĺĭėŋĴħŌŐĸľƟŀĚĮĢŇĭńĨŇĔŅĶ 

¶ įŌƟħŌŐĸĶŃĭĭėĺŅĴĮĸŀħĳńĵŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĔĸĻŅĽĨĶƢľŇĬ 

¶ ȮľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢŐĶƞŐĸŃ
ĩƞŅĬľŇĬ 

¶ ȮľƟŀĚĺŇěńĵŐĸŃĮĢŇĭńĨŇĔŅĶīĶĦň
ĽŅĶĽĬŏĪĻȮ 

 
 

1.3 KdM';/T:Q5T!RC"M'@R$GT*R 
 ľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĮƕőĨĶŏĸňĵĴȮŐĭƞĚĕŀĭŏĕĨŀŀĔŏĮƦĬȮ4ȮĭĶŇŏĺĦȮ&ĶŌĮĪňŗȮ/,0Ȯ
ŐĸŃĶŌĮĪňŗȮ/,1'ȮĮĶŃĔŀĭħƟĺĵȮĭĶŇŏĺĦľƟŀĚĮĢŇĭńĨŇĔŅĶŐĨƞĚŐĶƞŐĭĭŏĮƖĵĔŐĸŃŐĨƞĚŐĶƞŐĭĭŐľƟĚȮĭĶŇŏĺĦ
ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢŐĶƞŐĸŃĩƞŅĬľŇĬȮĭĶŇŏĺĦľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĮƕőĨĶŏĸňĵĴȮĭĶŇŏĺĦľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚ

https://mining.eng.cmu.ac.th/web/?page_id=291
https://mining.eng.cmu.ac.th/web/?page_id=291
https://mining.eng.cmu.ac.th/web/?page_id=212
https://mining.eng.cmu.ac.th/web/?page_id=212
https://mining.eng.cmu.ac.th/web/?page_id=212
https://mining.eng.cmu.ac.th/web/?page_id=212
https://mining.eng.cmu.ac.th/web/?page_id=214
https://mining.eng.cmu.ac.th/web/?page_id=214
https://mining.eng.cmu.ac.th/web/?page_id=1050&phpMyAdmin=7667ab01771fd57c7977ddeabb86621e


ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
Φ 

 

ŏėĴňŐĸŃĸŀĵŐĶƞȮŐĸŃĭĶŇŏĺĦıŊŘĬĪňŗŏĨĶňĵĴĨńĺŀĵƞŅĚȮĬŀĔěŅĔĬňŘĵńĚĴňľƟŀĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĮĢŇĭńĨŇĔŅĶŐĨƞŀĵŌƞĳŅĵĬŀĔ
ŏĕĨėĺĭėŋĴĕŀĚĶŃĭĭėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮœħƟŐĔƞȮľƟŀĚĺŇěńĵħƟŅĬĻŇĸŅĺĶĶĦŅŐĸŃīĶĦňĽŅĶĽĬŏĪĻȮ
ŐĸŃľƟŀĚĪńĭĪŇĴ 

 
ĶŌĮĪňŗȮ/,0ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĮƕőĨĶŏĸňĵĴŐĽħĚĽńĠĸńĔļĦƢėĺŅĴĮĸŀħĳńĵ 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΝΜ 

 

 
ĶŌĮĪňŗȮ/,1ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĮƕőĨĶŏĸňĵĴŐĽħĚŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶ 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΝΝ 

 

1.3.1 KdM';/T:Q5T!RC!EHRJ5CgKT9 

ľƟŀĚĮĢŇĭńĨŇĔŅĶĔĸĻŅĽĨĶƢľŇĬŒĝƟĽņľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅĔĸĻŅĽĨĶƢľŇĬȮĺŇĝŅőėĶĚĚŅĬȮŐĸŃĚŅĬĺŇěńĵȮ
ĶĺĴĩŉĚĚŅĬĭĶŇĔŅĶĺŇĝŅĔŅĶħƟŅĬĔĸĻŅĽĨĶƢľŇĬȮĞŉŗĚĴňŏėĶŊŗŀĚĴŊŀĪňŗĽņėńĠȮœħƟŐĔƞȮŏėĶŊŗŀĚĪħĽŀĭȮSlg_vg_jȮ
AmknpcqqgmlȮQrpclerf*Ȯ@p_xgjg_lȮRcqr*ȮRpg_vg_jȮAmknpcqqgmlȮQrpclerf*ȮNmglrȮJm_bȮQrpclerf*ȮJmqȮ
?lecjcqȮ?`p_qgml*ȮQj_icȮBsp_`gjgrw*ȮQucjjgleȮQrp_gl*ȮBgpcarȮQfc_p*ȮQafkgbrȮF_kkcpȮ&ĶŌĮĪňŗȮ/,2' 

 
ĶŌĮĪňŗȮ/,2ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶĔĸĻŅĨĶƢľŇĬŐĽħĚĨņŐľĬƞĚŐĸŃĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶ 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΝΞ 

 

1.3.2 KdM';/T:Q5T!RC\5c'\Cc\::[;İB!\EP\::\Kd' 
ľƟŀĚĮĢŇĭńĨŇĔŅĶŐĨƞĚŐĶƞŐĭĭŏĮƖĵĔŐĸŃŐĭĭŐľƟĚŒĝƟĽņľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅŐĨƞĚŐĶƞȮ/ȮŐĸŃŐĨƞĚŐĶƞȮ0Ȯ

ĺŇĝŅőėĶĚĚŅĬȮŐĸŃĚŅĬĺŇěńĵȮĶĺĴĩŉĚĚŅĬĭĶŇĔŅĶĺŇĝŅĔŅĶħƟŅĬĔŅĶŐĨƞĚŐĶƞȮĞŉŗĚĴňŏėĶŊŗŀĚĴŊŀĪňŗĽņėńĠȮœħƟŐĔƞȮŏėĶŊŗŀĚ
Qgctc*ȮQgctcȮqf_icp*ȮQf_igleȮR_`jc*ȮHge*Ȯ@_jjȮkgjj*ȮPmbȮkgjj*ȮœŁőħĶœĞőėĸĬȮŁńĴĲĶňĽœĮĶŀĸȮŏėĶŊŗŀĚŐĵĔ
ŐĶƞœĲĲƚŅŐĶĚĽŌĚȮŏėĶŊŗŀĚŐĵĔŐĶƞŐĴƞŏľĸŖĔȮŐĸŃŏėĶŊŗŀĚŐĨƞĚŐĶƞŀŊŗĬŕȮħńĚŐĽħĚŒĬĶŌĮĪňŗȮ/,3ȮŐĸŃȮĶŌĮĪňŗȮ/,4 

 
ĶŌĮĪňŗȮ/,3ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶŐĨƞĚŐĶƞŐĭĭŐľƟĚŐĽħĚĨņŐľĬƞĚŐĸŃĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶ 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΝΟ 

 

 
ĶŌĮĪňŗȮ/,4ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶŐĨƞĚŐĶƞŐĭĭŏĮƖĵĔŐĽħĚĨņŐľĬƞĚŐĸŃĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶ 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΝΠ 

 

1.3.3 KdM';/T:Q5T!RCGT[$CRPKg\Cc\EP6cR9KT9 

ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢŐĶƞŐĸŃĩƞŅĬľŇĬŒĝƟĽņľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅŐĨƞĚŐĶƞȮ/ȮŐĸŃŐĨƞĚŐĶƞȮ0ȮĺŇĝŅ
őėĶĚĚŅĬȮŐĸŃĚŅĬĺŇěńĵȮĶĺĴĩŉĚĚŅĬĭĶŇĔŅĶĺŇĝŅĔŅĶħƟŅĬĔŅĶĺŇŏėĶŅŃľƢŐĶƞŐĸŃĩƞŅĬľŇĬȮĞŉŗĚĴňŏėĶŊŗŀĚĴŊŀĪňŗĽņėńĠȮœħƟŐĔƞȮ
VPD*ȮVPB*ȮXcr_Ȯkcrcp*Ȯ@mk`Ȯa_jmpgkcrcp*ȮSjrp_qmlga*ȮQncarmp+Nfmrmkcrcp*ȮCgljcflcpȮ?`p_qgmlȮ
Rcqrcp*ȮQncagƱaȮEp_tgrwȮrcqr_rgmlȮqcr*ȮBcqgaa_rmpqȮħńĚŐĽħĚŒĬĶŌĮĪňŗȮ/,5 

 
ĶŌĮĪňŗȮ/,5ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇŏėĶŅŃľƢŐĶƞŐĸŃĩƞŅĬľŇĬŐĽħĚĨņŐľĬƞĚŐĸŃĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶ 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΝΡ 

 

1.3.4 KdM';/T:Q5T!RCGTHG!CCA;į]5C[EUBA 

ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĮƕőĨĶŏĸňĵĴŒĝƟĽņľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅħƟŅĬĮƕőĨĶŏĸňĵĴȮĺŇĝŅőėĶĚĚŅĬȮŐĸŃ
ĚŅĬĺŇěńĵȮĶĺĴĩŉĚĚŅĬĭĶŇĔŅĶĺŇĝŅĔŅĶħƟŅĬȮA_p`mlȮA_nrspcȮ_lbȮQrmp_ecȮȮĞŉŗĚĴňŏėĶŊŗŀĚĴŊŀĪňŗĽņėńĠȮœħƟŐĔƞȮ
AmpcƲmmbgle*ȮRclqgmkcrcp*ȮSjrp_qmlga*Ȯ?srmk_rgaȮDp_argmlȮAmjjcarmp*ȮT_asskȮNskn*Ȯ
Mtcpfc_bȮQrgppcpȮbgegr_j*ȮAmlbsargtgrwȮkcrcpȮF_lbfcjb*ȮDskcȮFmmbȮħńĚŐĽħĚŒĬĶŌĮĪňŗȮ/,6 

 
ĶŌĮĪňŗȮ/,6ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĮƕőĨĶŏĸňĵĴŐĽħĚĨņŐľĬƞĚŐĸŃĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶ 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΝΣ 

 

1.3.5 KdM';/T:Q5T!RC7R'[$AU\EPEMB\Cc 
ľƟŀĚĮĢŇĭńĨŇĔŅĶĪŅĚŏėĴňŐĸŃĸŀĵŐĶƞŒĝƟĽņľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅŐĨƞĚŐĶƞȮ0ȮĺŇĝŅőėĶĚĚŅĬȮŐĸŃ

ĚŅĬĺŇěńĵȮĶĺĴĩŉĚĚŅĬĭĶŇĔŅĶĺŇĝŅĔŅĶħƟŅĬŏėĴňŐĸŃĔŅĶĸŀĵŐĶƞȮĞŉŗĚĴňĨŌƟŏĔŖĭĽŅĶŏėĴňŐĸŃĬŘņĵŅĸŀĵŐĶƞȮĨŌƟŏĔŖĭŀŋĮĔĶĦƢ
ŏėĶŊŗŀĚŐĔƟĺȮŏėĶŊŗŀĚĴŊŀĪňŗĽņėńĠȮœħƟŐĔƞȮŏėĶŊŗŀĚĸŀĵŐĶƞȮ&Djm_r_rgmlȮK_afglc'ȮŐĸŃŏėĶŊŗŀĚĔĶŀĚĝĬŇħŀńħŐĶĚħńĬȮ
ŐĸŃȮDskcȮFmmbȮȮħńĚŐĽħĚŒĬĶŌĮĪňŗȮ/,7 

 
ĶŌĮĪňŗȮ/,7ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇĻĺĔĶĶĴĮƕőĨĶŏĸňĵĴŐĽħĚĨņŐľĬƞĚŐĸŃĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶ 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΝΤ 

 

1.3.5 :CT[G3[5CUBA5QGMBcR' 

ľƟŀĚĮĢŇĭńĨŇĔŅĶĭĶŇŏĺĦŏĨĶňĵĴĨńĺŀĵƞŅĚŒĝƟĽņľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĮĢŇĭńĨŇĔŅĶĕŀĚĪŋĔĺŇĝŅȮŐĸŃĚŅĬĺŇěńĵȮ
ĶĺĴĩŉĚĚŅĬĭĶŇĔŅĶĺŇĝŅĔŅĶȮŏėĶŊŗŀĚĴŊŀĪňŗĽņėńĠȮœħƟŐĔƞȮŏėĶŊŗŀĚŏěŅŃŐĪƞĚȮAmpcȮŏėĶŊŗŀĚĨńħľŇĬȮŏĨŅŀĭȮŏĨŅŏįŅŏėĶŊŗŀĚ
ĭħľŇĬȮŏėĶŊŗŀĚĝńŗĚȮŐĸŃŏėĶŊŗŀĚĝńĔĨńĺŀĵƞŅĚȮħńĚŐĽħĚŒĬĶŌĮĪňŗȮ/,/.Ȯ 

 
ĶŌĮĪňŗȮ/,/.ȮŐįĬįńĚľƟŀĚĮĢŇĭńĨŇĔŅĶĭĶŇŏĺĦŏĨĶňĵĴĨńĺŀĵƞŅĚŐĽħĚĨņŐľĬƞĚŐĸŃĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶ 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΝΥ 

 

1.3.7 ;/T:Q5T!RCJTĺ'\G4EdMA }KdM'7Q:7TA) 
ľƟŀĚĪńĭĪŇĴŀĵŌƞĬŀĔőĞĬľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚĳŅėĺŇĝŅȮŐĨƞĴňėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭĮĢŇĭńĨŇĔŅĶėŊŀȮŏĮƦĬĪňŗ

ĮĶŃěņĔŅĶĕŀĚėĶŌĮĢŇĭńĨŇĔŅĶŐĸŃŏĮƦĬľƟŀĚĪňŗŏĔŖĭŀŋĮĔĶĦƢŐĸŃŏėĶŊŗŀĚĴŊŀħƟŅĬĮĢŇĭńĨŇĔŅĶĽŇŗĚŐĺħĸƟŀĴŏľĴŊŀĚŐĶƞȮ
ĽņľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅĽŇŗĚŐĺħĸƟŀĴŏľĴŊŀĚŐĶƞȮĺŇĝŅőėĶĚĚŅĬȮŐĸŃĚŅĬĺŇěńĵȮĶĺĴĩŉĚĚŅĬĭĶŇĔŅĶĺŇĝŅĔŅĶħƟŅĬ
ĔŅĶĨĶŅĺěĨŇħĨŅĴĽŇŗĚŐĺħĸƟŀĴȮŏėĶŊŗŀĚĴŊŀĪňŗĽņėńĠȮœħƟŐĔƞȮŏėĶŊŗŀĚĨĶĺěĺńħİŋƙĬĸŃŀŀĚŒĬĽŇŗĚŐĺħĸƟŀĴȮRQN*ȮNK+/.Ȯ
ŏėĶŊŗŀĚĺńħıĸńĚĚŅĬœĲĲƚŅȮŏėĶŊŗŀĚĺńħŐĶĚĽńŗĬĽŃŏĪŊŀĬŐĸŃŐĶĚŀńħŀŅĔŅĻȮŏėĶŊŗŀĚĺńħėĺŅĴħńĬŀŅĔŅĻȮQmslbȮJctcjȮ
KcrcpȮŏėĶŊŗŀĚĨĶĺěĽŀĭĺĚěĶĶŃŏĭŇħȮŏėĶŊŗŀĚěŋħĶŃŏĭŇħȮ@j_qrgleȮk_afglcȮħńĚŐĽħĚŒĬĶŌĮĪňŗȮ/,// 

 

ĶŌĮĪňŗȮ/,//ȮĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶĽŇŗĚŐĺħĸƟŀĴ 

 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΝΦ 

 

1.3.8 ;/T:Q5T!RC8C3UJRCJ9[7H (KdM'GT(QB~ 
ľƟŀĚĺŇěńĵŀĵŌƞĬŀĔőĞĬľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚĳŅėĺŇĝŅȮŐĨƞĴňėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭĮĢŇĭńĨŇĔŅĶėŊŀȮŏĮƦĬĪňŗ

ĮĶŃěņĔŅĶĕŀĚĬńĔĺŇĪĵŅĻŅĨĶƢȮ&įŌƟħŌŐĸĶŃĭĭėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ'ȮĞŉŗĚŏĮƦĬĻŌĬĵƢĔĸŅĚĕŀĚĶŃĭĭėĺŅĴ
ĮĸŀħĳńĵłȮŏĮƦĬĪňŗĶĺĭĶĺĴŏŀĔĽŅĶħƟŅĬėĺŅĴĮĸŀħĳńĵĨƞŅĚŕȮŏĮƦĬěŋħŏĶŇŗĴŐĶĔĕŀĚįŌƟĴŅĨŇħĨƞŀŏıŊŗŀĕŀŒĝƟ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮĶĺĴĩŉĚĔŅĶŀĭĶĴȮĔŅĶĽŀĭȮĔŅĶĪņŏŀĔĽŅĶȮŐĸŃĔŅĶŏĕƟŅĶŃĭĭĪňŗŏĔňŗĵĺĕƟŀĚȮ&ĶŌĮĪňŗȮ/,/0' 

ŐĸŃŏĮƦĬľƟŀĚĪňŗŏĔŖĭŀŋĮĔĶĦƢŐĸŃŏėĶŊŗŀĚĴŊŀħƟŅĬīĶĦňĽŅĶĽĬŏĪĻȮĽņľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
īĶĦňĽŅĶĽĬŏĪĻȮĺŇĝŅőėĶĚĚŅĬȮŐĸŃĚŅĬĺŇěńĵȮĶĺĴĩŉĚĚŅĬĭĶŇĔŅĶĺŇĝŅĔŅĶħƟŅĬīĶĦňĽŅĶĽĬŏĪĻȮŏėĶŊŗŀĚĴŊŀĪňŗĽņėńĠȮ
œħƟŐĔƞȮNcrpmep_nfgaȮKgapmqamnc*ȮBpmlcȮBhg?gp0QȮ$Ȯ?egqmdrȮKcr_qf_nc*ȮELQQȮ&LcrumpiȮPRI'Ȯ*Ȯ
Nfmrmep_kkcrpwȮQsptcwȮ$ȮQf_ncKcrpgv1B*ȮŏėĶŊŗŀĚĶńĭ+ĽƞĚȮĽńĠĠŅĦŒĬıŊŘĬĪňŗŀńĭŀŅĔŅĻȮŐĸŃĔĸƟŀĚ
ĩƞŅĵĳŅıėĺŅĴŏĶŖĺĽŌĚȮĬŀĔěŅĔĬňŘĵńĚŏĮƦĬľƟŀĚĪňŗŏĔŖĭĨńĺŀĵƞŅĚľŇĬŐĸŃŐĶƞȮŏėĶŊŗŀĚĴŊŀĶĺĴĩŉĚŀŋĮĔĶĦƢĽņĶĺěĪŅĚ
īĶĦňĺŇĪĵŅĨƞŅĚŕȮħńĚŐĽħĚŒĬĶŌĮĪňŗȮ/,/1Ȯ 

 
ĶŌĮĪňŗȮ/,/0ȮĻŌĬĵƢĔĸŅĚĕŀĚĶŃĭĭėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮ&ľƟŀĚĺŇěńĵ' 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΞΜ 

 

 
ĶŌĮĪňŗȮ/,/1ȮĕƟŀĴŌĸŏėĶŊŗŀĚĴŊŀĮĢŇĭńĨŇĔŅĶħƟŅĬīĶĦňĽŅĶĽĬŏĪĻ 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΞΝ 

 

2 !CP:G9!RC"M̂*dKdM';/T:Q5T!RC 

ĔĶŃĭĺĬĔŅĶĕŀŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚĳŅėĺŇĝŅĮĶŃĔŀĭħƟĺĵȮ4ȮĕńŘĬĨŀĬȮėŊŀȮĔŅĶĸĚĪŃŏĭňĵĬĶŃĭĭėĺŅĴ
ĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮĔŅĶĕŀŀĬŋĠŅĨŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶȮĔŅĶĕŀŀĬŋĴńĨŇŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶȮĔŅĶěŀĚŒĝƟĚŅĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮŐĸŃĔŅĶŒĝƟĚŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮőħĵĔƞŀĬľĶŊŀĶŃľĺƞŅĚĔŅĶŒĝƟĚŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶěŃĴňĕńŘĬĨŀĬĔŅĶ
ĕŀŏĭŇĔ+ĵŊĴĺńĽħŋŀŋĮĔĶĦƢĺŇĪĵŅĻŅĽĨĶƢŏıŇŗĴŏĕƟŅĴŅȮĬŀĔěŅĔĬňŘľŅĔĴňŏľĨŋįŇħĮĔĨŇŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶěŃĨƟŀĚĴňĔŅĶ
ĶŅĵĚŅĬŏľĨŋĔŅĶľĶŊŀĴňĔŅĶŐěƟĚĶƟŀĚŏĶňĵĬŐĸŃĕƟŀŏĽĬŀŐĬŃ 

2.1 !RCE'7P[:UB9CP::$GRA;EM4@QB̂9KdM';/T:Q5T!RC 

įŌƟĕŀŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶȮĸĚĪŃŏĭňĵĬŏĕƟŅĶŃĭĭėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶłȮŒĬĶŃĭĭȮJglcȮMdƱag_jȮ
?aamslrȮ&Jglc>8ȮKLN]J_`'ȮĶŃĭŋȮĝŊŗŀ+ĽĔŋĸȮĶľńĽĮĶŃěņĨńĺĬńĔĻŉĔļŅȮĽņľĶńĭŏĮƦĬĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŒľƟįŌƟħŌŐĸ
ĶŃĭĭėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĪņĔŅĶėńħĔĶŀĚŐĸŃěńħĔĸŋƞĴĬńĔĻŉĔļŅĨŅĴĶŅĵĺŇĝŅľĶŊŀĨŅĴőėĶĚĔŅĶĺŇěńĵȮ
ěŅĔĬńŘĬįŌƟħŌŐĸĶŃĭĭłȮěŃħņŏĬŇĬĔŅĶěńħĽƞĚŏŀĔĽŅĶėĺŅĴĶŌƟŐĔƞĬńĔĻŉĔļŅŐĨƞĸŃĔĸŋƞĴȮŐĸƟĺĬńħľĴŅĵŏıŊŗŀĪņĔŅĶŀĭĶĴ
ŐĸŃĔŅĶĪħĽŀĭȮĨŅĴĸņħńĭȮ&ĶŌĮĪňŗȮ0,/' 

2.2 !RC"MM9X-R5̂*dKdM';/T:Q5T!RC &ĶŌĮĪňŗȮ0,0' 
ŏĴŊŗŀįŌƟĕŀŀĬŋĠŅĨœħƟĸĚĪŃŏĭňĵĬŏĕƟŅĶŃĭĭŐĸƟĺěŃœħƟĶńĭŏŀĔĽŅĶŏĔňŗĵĺĔńĭĶŃŏĭňĵĭĮĢŇĭńĨŇĔŅĶĕŀŒĝƟ

ľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅłȮȮ&KLN+J?@+../+ON./'ȮĶŃŏĭňĵĭĮĢŇĭńĨŇėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶłȮȮ&KLN+
J?@+..0+ON.0'ȮŐĸŃĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶłȮ&KLN+J?@+..1+ON.1'ȮŏıŊŗŀĻŉĔļŅħƟĺĵĨĬŏŀĚ
ĔƞŀĬĔŅĶŀĭĶĴ 

ĔŅĶŀĭĶĴħƟŅĬėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃĔŅĶĪħĽŀĭěŃěńħĕŉŘĬŏĪŀĴĸŃȮ/ȮėĶńŘĚȮőħĵŐĵĔĔĸŋƞĴ
ŀĭĶĴŐĸŃĪħĽŀĭĨŅĴĝńŘĬĮƖĕŀĚĬńĔĻŉĔļŅȮľĶŊŀĨŅĴĔĸŋƞĴőėĶĚĔŅĶĺŇěńĵȮőħĵįŌƟĕŀŀĬŋĠŅĨĨƟŀĚįƞŅĬŏĔĦĤƢĔŅĶ
ĪħĽŀĭŏĶŊŗŀĚėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮħńĚĬňŘ 

¶ ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ0Ȯ&ĮĢŇĭńĨŇĔŅĶĺŇĝŅĔĸĻŅĽĨĶƢľŇĬ'Ȯ<Ȯ6.#Ȯ 

¶ ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ1Ȯ&ĮĢŇĭńĨŇĔŅĶĺŇĝŅŐĨƞĚŐĶƞ'Ȯ<Ȯ63#Ȯ 

¶ ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ2ȮĕŉŘĬœĮȮ&ĮĢŇĭńĨŇĔŅĶĺŇĝŅőėĶĚĚŅĬȮŐĸŃĺŇĝŅŀŊŗĬŕ'Ȯ<Ȯ7.#Ȯ 

¶ ĭńĦĤŇĨĻŉĔļŅȮįŌƟĝƞĺĵĺŇěńĵȮľĶŊŀĬńĔĺŇěńĵȮ<Ȯ73# 
įŌƟĕŀŀĬŋĠŅĨĪňŗįƞŅĬĔŅĶĪħĽŀĭĨŅĴŏĔĦĤƢěŃœħƟĶńĭŒĭĮĶŃĔŅĻŏĔňĵĶĨŇĭńĨĶȮĶŃĭŋľĴŅĵŏĸĕŒĭŀĬŋĠŅĨĔŅĶ

ŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶȮĞŉŗĚĩŊŀĺƞŅœħƟĶńĭĔŅĶŀĬŋĠŅĨěŅĔľńĺľĬƟŅľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸƟĺȮŐĸŃĽŅĴŅĶĩħņŏĬŇĬĔŅĶŒĬĕńŘĬĨŀĬ
ĔŅĶĕŀŀĬŋĴńĨŇĨƞŀœĮœħƟ 

 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΞΞ 

 

 

ĶŌĮĪňŗȮ0,/ȮĕńŘĬĨŀĬĔŅĶĸĚĪŃŏĭňĵĬĶŃĭĭėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΞΟ 

 

 
ĶŌĮĪňŗȮ0,0ȮĕńŘĬĨŀĬĔŅĶĕŀŀĬŋĠŅĨŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶ 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΞΠ 

 

2.3 !RC"MM9XAQ5T̂*dKdM';/T:Q5T!RCШ 
įŌƟœħƟĶńĭĔŅĶŀĬŋĠŅĨŐĸƟĺȮĨƟŀĚħņŏĬŇĬĔŅĶĵŊŗĬŏĶŊŗŀĚĕŀŀĬŋĴńĨŇĨƞŀįŌƟėĺĭėŋĴħŌŐĸľƟŀĚĮĢŇĭńĨŇĔŅĶłȮĔƞŀĬĔŅĶŒĝƟ

ĚŅĬĸƞĺĚľĬƟŅŀĵƞŅĚĬƟŀĵȮ5ȮĺńĬĪņĔŅĶȮőħĵŐĭĭĲŀĶƢĴĪňŗěŃĨƟŀĚĔĶŀĔŐĸŃĽƞĚĨƞŀįŌƟėĺĭėŋĴłȮĮĶŃĔŀĭħƟĺĵȮȮ
ŐĭĭĲŀĶƢĴĕŀŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃŏėĶŊŗŀĚĴŊŀȮ&KLN+J?@+..7+DK./'ȮıĶƟŀĴŐĬĭŒĭĮĶŃĔŅĻłȮŐĭĭĲŀĶƢĴ
ĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮ&KLN+J?@+./.+DK.0'ȮŐĸŃŐĭĭĲŀĶƢĴĭĶŇľŅĶėĺŅĴŏĽňŗĵĚŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮ&KLN+J?@+.//+DK.1'ȮȮ&ĶŌĮĪňŗȮ0,1'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ŏĴŊŗŀįŌƟėĺĭėŋĴłȮœħƟĶńĭŏŀĔĽŅĶŐĭĭĲŀĶƢĴěŅĔįŌƟĕŀŀĬŋĴńĨŇȮěŃĨƟŀĚĨĶĺěĽŀĭȮıŇěŅĶĦŅĸĚĬŅĴŀĬŋĴńĨŇȮŐĸƟĺ
ŐěƟĚįĸĔŅĶŀĬŋĴńĨŇĨƞŀįŌƟħŌŐĸĶŃĭĭłȮŏıŊŗŀŒľƟįŌƟħŌŐĸĶŃĭĭłȮĭńĬĪŉĔŐĸŃŐěƟĚįĸĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇĨƞŀįŌƟĕŀŀĬŋĴńĨŇ
ĳŅĵŒĬȮ5ȮĺńĬĪņĔŅĶ 

2.4 !RC(M'̂*d'R9KdM';/T:Q5T!RC  
ŏĴŊŗŀœħƟĶńĭŐěƟĚŀĬŋĴńĨŇěŅĔįŌƟħŌŐĸĶŃĭĭłȮŐĸƟĺȮĽŅĴŅĶĩħņŏĬŇĬĔŅĶěŀĚŒĝƟĚŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶœħƟȮőħĵĔĶŀĔ

ŐĭĭĲŀĶƢĴĔŅĶěŀĚŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃėĶŊŗŀĚĴŊŀŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏľĴŊŀĚŐĶƞŐĸŃĮƕőĨĶŏĸňĵĴȮ
&KLN+J?@+./0+DK.2'ȮŏĽĬŀĨƞŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅłȮŐĸŃįŌƟėĺĭėŋĴħŌŐĸȮŏıŊŗŀĸĚĬŅĴȮŐĸŃĽƞĚŏŀĔĽŅĶŒľƟįŌƟħŌŐĸ
ĶŃĭĭłȮĨĶĺěĽŀĭŐĸŃŀŀĔľĴŅĵŏĸĕŏŀĔĽŅĶěŀĚȮ&ŏĝƞĬȮ034111*ȮQNR../'ȮŏıŊŗŀŒĝƟĽņľĶńĭĔŅĶěŀĚŒĬĶŃĭĭȮ
ŏĴŊŗŀŏŀĔĽŅĶŐĭĭĲŀĶƢĴŐĭĭĲŀĶƢĴĔŅĶěŀĚĽĴĭŌĶĦƢŐĸƟĺȮŒľƟįŌƟěŀĚĬņĽƞĚœĲĸƢŏŀĔĽŅĶȮKLN+J?@+..7+DK./*Ȯ.0*Ȯ
.1ȮŐĸŃȮ.2ȮıĶƟŀĴĔńĬįƞŅĬĝƞŀĚĪŅĚȮKQȮRc_kqȮĨŅĴŐĨƞĸŃľƟŀĚĪňŗŐĔƞįŌƟħŌŐĸĶŃĭĭĔņľĬħŒľƟȮ&ĶŌĮĪňŗȮ0,2' 

įŌƟěŀĚĨƟŀĚĮĶŃĽŅĬĚŅĬĔńįŌƟėĺĭėŋĴħŌŐĸľƟŀĚĮĢŇĭńĨŇĚŅĬŒĬĽƞĺĬĪňŗěŃŒĝƟĚŅĬĔƞŀĬĪņĔŅĶěŀĚŒĬĶŃĭĭěŀĚ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮőħĵįŌƟěŀĚĨƟŀĚĔĶŀĔĕƟŀĴŌĸĽņėńĠėŊŀľĴŅĵŏĸĕĔŅĶŀĬŋĠŅĨȮ&JgaclqcȮGB'ȮŐĸŃľĴŅĵŏĸĕŏŀĔĽŅĶ
ěŀĚȮıĶƟŀĴĔńĭŐĬĭœĲĸƢŏŀĔĽŅĶĔŅĶěŀĚȮŐĸƟĺĪņĔŅĶĽƞĚĕƟŀĴŌĸĔŅĶěŀĚȮěŅĔĬńŘĬįŌƟěŀĚĽŅĴŅĶĩĨĶĺěĽŀĭĶľńĽĔŅĶ
ěŀĚȮ&ŒĝƟĽņľĶńĭĸĚĪŃŏĭňĵĬŏĕƟŅ+ŀŀĔ'ȮœħƟĪňŗľĬƟŅĨƞŅĚĮĶŃĺńĨŇĔŅĶěŀĚŒĬĶŃĭĭłȮľŅĔıĭĕƟŀĴŌĸįŇħıĸŅħĨƟŀĚĨŇħĨƞŀ
įŌƟħŌŐĸĶŃĭĭŏıŊŗŀĪņĔŅĶŐĔƟœĕȮ&ĶŌĮĪňŗȮ0,3' 

2.5 !RC["dR̂*d'R9KdM';/T:Q5T!RC  
įŌƟŏĕƟŅŒĝƟĚŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶĽŅĴŅĶĩŏĕƟŅĪņĮĢŇĭńĨŇĔŅĶœħƟŏĜıŅŃŏĺĸŅĨŅĴĨŅĶŅĚĬńħľĴŅĵŏĪƞŅĬńŘĬȮőħĵ

ěŃĨƟŀĚĪņĔŅĶĭńĬĪŉĔĔŅĶŏĕƟŅ+ŀŀĔľƟŀĚĮĢŇĭńĨŇĔŅĶĪŋĔėĶńŘĚįƞŅĬŐĭĭĲŀĶƢĴĭńĬĪŉĔĔŅĶŏĕƟŅľƟŀĚĮĢŇĭńĨŇĔŅĶȮ&KLN+
J?@+./6+J@./'ȮŐĸŃĭńĬĪŉĔĔŅĶŀŀĔľƟŀĚĮĢŇĭńĨŇĔŅĶȮ&KLN+J?@+./7+J@.0'ȮőħĵĶŃĭĭěŃĴňĔŅĶŐěƟĚŏĨŊŀĬŒľƟįŌƟ
ėĺĭėŋĴħŌŐĸľƟŀĚĮĢŇĭńĨŇĔŅĶĪŋĔėĬĪĶŅĭįƞŅĬŀňŏĴĸȮŐĸŃȮJglcȮLmrgƱa_rgmlȮĪŋĔėĶńŘĚĪňŗĴňĔŅĶĭńĬĪŉĔŏĕƟŅ+ŀŀĔȮ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮ&ĶŌĮĪňŗȮ0,4'ȮĬŀĔěŅĔĬňŘįŌƟĪņĮĢŇĭńĨŇĔŅĶĨƟŀĚĭńĬĪŉĔĔƞŀĬŐĸŃľĸńĚĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢȮ
ľĶŊŀĽŅĶŏėĴňȮįƞŅĬŐĭĭĲŀĶƢĴȮKLN+J?@+.0.+J@.1ȮŐĸŃȮȮKLN+J?@+.0/+J@.2ȮȮĨŅĴĸņħńĭȮěŅĔĬńŘĬįŌƟħŌŐĸ
ĶŃĭĭěŃĪņĔŅĶĨĶĺěĽŀĭŐĸŃĭńĬĪŉĔįĸĔŅĶŒĝƟĚŅĬłȮŐĸƟĺěńħĪņĶŅĵĚŅĬĽĶŋĮįĸĔŅĶŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶŒĬŐĨƞĸŃ
ŏĪŀĴȮŏıŊŗŀŏĽĬŀĨƞŀľńĺľĬƟŅľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃĬņŏĽĬŀœĺƟŒĬŏĺĮœĞĨƢĕŀĚĳŅėĺŇĝŅŒĬĸņħńĭĨƞŀœĮ 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΞΡ 

 

 
ĶŌĮĪňŗȮ0,1ȮĕńŘĬĨŀĬĔŅĶĕŀŀĬŋĴńĨŇŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶ 

 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΞΣ 

 

 
ĶŌĮĪňŗȮ0,2ȮĕńŘĬĨŀĬĔŅĶěŀĚŒĝƟĚŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΞΤ 

 

 
ĶŌĮĪňŗȮ0,3ȮĕńŘĬĨŀĬĔŅĶŒĝƟĚŅĬĶĭĭěŀĚľƟŀĚĮĢŇĭńĨŇĔŅĶȮ 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΞΥ 

 

 

 
ĶŌĮĪňŗȮ0,4ȮĕńŘĬĨŀĬĔŅĶŒĝƟĚŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃĶŃĭĭĨŇħĨŅĴĨĶĺěĽŀĭ 



ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮKLNȮJ_`ȮQ_dcrwȮQwqrck 

 
ΞΦ 

 

 

 
ĶŌĮĪňŗȮ0,5ȮŐĭĭĲŀĶƢĴĭńĬĪŉĔĔŅĶŏĕƟŅ+ŀŀĔľƟŀĚĮĢŇĭńĨŇĔŅĶ 

 
ĶŌĮĪňŗȮ0,6ȮĨńĺŀĵƞŅĚĔŅĶŐěƟĚŏĨŊŀĬįƞŅĬȮJglcȮLmrgƱa_rgmlȮĪŋĔėĶńŘĚĪňŗĴňĔŅĶĭńĬĪŉĔŏĕƟŅ+ŀŀĔȮľƟŀĚĮĢŇĭńĨŇĔŅĶ 


