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Æ¬ÇQÈ�É�Ê³ËUÊ�Ì�ÍKÎzÌ)ÏÑÐFÒQÇ~ÓÑÒ~Ë2Ô(È�Ó¶Ì�ÏÑÕ�ÓÑËwÏ¶ÐKÊ³Ì�Ï¶Ì�È�Ì�ÏÑÇ~ÐKÊ)Î~ÐKÖ�×¼Í�Ï�Ø�Í
Ê³ÕKÎ~Ð�Ø�È�ÓvÌ�È�É�Ë�Ê)Î£ÐYÖ(Ó�Î£Ð�ÙQÈKÎ£ÙQË�Ê�Õ�É�Ë�Ê�Ë�ÐFÌ)Î
ÈKÐ�ÏÑÚFÈ�Ë1Ø�ÍYÎ£ÓÑÓ¶Ë�Ð�Ù~Ë
×¼Í�Ë�Ð�Ï¶Ì
Ø"ÇQÔ�ËUÊ2Ì�ÇaÖ�ËUÊ³ÏÑÙ~ÐKÏ¶Ð�ÙaÊ³Ì�ÈYÖ�Ë�ÐFÌ
ÎQÊ�Ê�Ë�Ê�Ê³ÔxË�ÐQÌ¼Ê³Ì�É�ÎzÌ�Ë�Û
Ù~ÏÑË�Ê�Ü/ÝKÎQØ*Ì�Ç~É�ÊfÏÑÐKØ"ÓÑÈKÖ�ËwÊ³Ì�ÎzÞaÎ~ÐKÖ(Ê³Ì�ÈKÖ�Ë�ÐFÌ�ÓÑË�Î~É�ÐKÏ¶Ð�Ù�Ø"È�Ó¶Ì�ÈKÉ�ËQß
ÕYË�É�Ø�Ë�Õ�Ì�Ï¶ÇQÐKÊNÇ~à(ÏÑÐ�Ë�ÚFÈ�Ï¶Ì�á©âKÎ~Ê�Ë�Ö$Ç~Ð©Ì�Í�Ë¹Ô�Î£É�ãFÏÑÐ�Ù_Ê�Ø�Î~Ó¶ËUÊ
ÈKÊ³ËUÖ�ÎzÌ�Ì�Í�ËHÕYÎ£É�Ì�Ï�Ø"ÏÑÕKÎzÌ�Ï¶Ð�Ù¼ÏÑÐKÊ³Ì�Ï¶Ì�È�Ì�Ë�Ê�ß£Î£ÐKÖ�Ø�Ç~ÐKØ�Ë�É�ÐKÊ�Î~âYÇQÈ�Ì
Ç~â�ä�ËUØ*Ì�ÏÑÒBÏvÌ�á�Î£ÐYÖ©ÕKÎ£É�Ï¶Ì�á°ÏÑÐ©Ì�ÍKËnÎ£ÕKÕ�Ó¶Ï�Ø�Î£Ì�ÏÑÇ~Ð}Ç~à�Ô�Î£É�ãFÏÑÐ�Ù
Ê�Ø�Í�Ë�ÔxË�Ê
âFáåÊ³Ì�Î£Þ·Ï¶Ð¹Ê³Ë�Ò~Ë�É�Î~ÓfÓÑÇBØ�ÎzÌ�Ï¶ÇQÐKÊ�Ü�æ%ãQË�á�Î~Ê�ÕYËUØ*ÌdÇ£à
Î~Ö�Ö�É�Ë�Ê�Ê�Ï¶Ð�Ù¹Ê�ÈKØ�Í©Ø"Ç~ÐYØ"Ë�É�ÐKÊxÏ�Ê�Ì�Ç·â�È�ÏÑÓÑÖ�È�ÕçÌ�É�ÈKÊ³ÌN×¼Ï¶Ì�Í�ÏÑÐ
Ì�Í�Ë�Ì�Ë�ÎQØ�Í�Ï¶ÐKÙ·Ì�ËUÎ£Ô�ß1Î£ÐKÖ©Î~ÓÑÊ�Ç®âCË"Ì�×2Ë�Ë�Ð�Ì�Í�ËnÏ¶ÐKÊ³Ì�É�ÈKØ"Ì�Ç~É�Ê
Î£ÐKÖNÌ�Í�Ë�Ê³Ì�ÈYÖ�Ë�ÐFÌ�Ê�Ü
è ÍKÏÑÊxÕKÎ~ÕYË�ÉaÖ�Ë�Ê�Ø"É�ÏÑâYËUÊ(Ì�Í�Ë�Õ�É�Ç�Ø"Ë�Ê�Ê�Ë�Ê�Î£ÐKÖ_Ì�ÇBÇ~Ó�Ê�ÈKÊ�Ë�Ö

Ì�Ç·ÏÑÔ�ÕKÓ¶Ë�Ô�Ë�ÐFÌSÎ~Ê�Ê³ËUÊ�Ê�ÔxË�ÐFÌaÇ£à�Î·Õ�É�Ç£ä�ËUØ*ÌaâKÎQÊ³ËUÖ�Ø"Ç~ÓÑÓ�Î£âCÇ£Û
É�Î£Ì�ÏÑÒ~ËåØ"ÇQÈ�É�Ê³ËåÇ~ÞCË�É�ËUÖ©âBáçé Õ�ÕKÊ�Î£Ó�Î_é Ð�Ï¶ÒQË�É�Ê³Ï¶Ì�áëê\é é�ìaÏÑÐ
íB×¬ËUÖ�Ë�ÐSÎ£ÐKÖNî�É�Î£ÐYÖ�ï!Î£ÓÑÓ¶Ë�áNíFÌ�Î£Ì�Ëdé1Ð�ÏÑÒ~Ë�É�Ê�Ï¶Ì�á8êPî�ï�í�é�ìHÏÑÐ
ð�ñ ß)é�Üòí<Ü æ(Ü¶Ü è Í�Ë8Õ�É�Ç~ä�Ë�Ø"Ì�Ï�Ê�ãFÐKÇz×¼Ð_Î~Ê�Ì�ÍKË�ó1È�Ð�Ë�Ê³Ì�ÇQÐ�Ë
Õ�É�Ç~ä�Ë�Ø"Ì(ô õ�ßfö~ßC÷zøZÜ è Í�Ë(ÎQÊ�Ê�Ë�Ê�Ê³ÔxË�ÐQÌ1ÇQÈ�Ì�Ø�Ç~ÔxË�Ê
Î£ÐKÖ8Ì�Ë�ÎQØ�Í�Û
Ï¶Ð�Ù�Ë�ù�ÕYË�É�ÏÑË�ÐKØ�Ë�Ê�ÙFÎ£ÏÑÐ�Ë�Ö�ÏÑÐxÖ�Ë�ÓÑÏ¶ÒQË�É�Ï¶Ð�Ù�Ì�Í�ÏÑÊ¬Ø"ÇQÈ�É�Ê�ËwÕ�É�ÇzÒFÏ�Ö�Ë
ÈKÊ³Ë�à¾È�ÓwÏ¶ÐYÊ³ÏÑÙ~ÍFÌ�Ê�ÏÑÐFÌ�ÇnÌ�É�È�Ì�ÍKÊ�ß!Ô�áQÌ�ÍKÊ�ß¬Î£ÐYÖ·à\Î£ÓÑÓ�Î~Ø"ÏÑË�Ê�Î~Ê�Ê�Ç£Û
Ø"Ï�ÎzÌ�ËUÖ®×¼Ï¶Ì�Í�Î~Ê�Ê³ËUÊ�Ê�ÔxË�ÐFÌ�Ç~à�Ø�Ç~È�É�Ê³ËUÊ�Ì�ÍKÎzÌaÊ�ÕKÎ£Ð°Ô(È�Ó¶Ì�ÏÑÕ�ÓÑË
Ø"È�Ó¶Ì�È�É�Ë�Ê�Ü
è ÍKË�É�Ë�Ô�Î£ÏÑÐKÖ�Ë�É Ç£à)Ì�ÍKË�ÕKÎ£ÕCË�É
ÏÑÊ
Ê�Ì�É�ÈYØ*Ì�ÈKÉ�ËUÖ�Î~Êwà¾ÇQÓ¶ÓÑÇz×�Ü

íBË�Ø"Ì�ÏÑÇ~Ð·õSÖ�Ë�Ê�Ø"É�Ï¶âCË�Ê
Ì�ÍKËaØ"Ç~ÈKÉ�Ê�Ë~ß�Î~ÐKÖåà\ÎQØ"ÏÑÓ¶Ï¶Ì�ÏÑË�ÊdÕKÉ�ÇzÒBÏ�Ö�Ë�Ö
Ì�Ç�Ê�Ì�ÈKÖ�Ë�ÐQÌ�ÊwÌ�Î~ãBÏ¶Ð�Ù�Ì�ÍKË�Ø"Ç~ÈKÉ�Ê�Ë~Ü è Í�Ë�Î~Ê�Ê�Ë�Ê�Ê³ÔxË�ÐFÌ¼Õ�É�Ç�Ø"Ë�Ê�Ê

Î£ÐKÖ¹Ê³Ì�ÈKÖ�Ë�ÐFÌ(à¾Ë�Ë�Ö�âKÎQØ�ãúÔxË�Ø�ÍYÎ£Ð�Ï�Ê³Ô�Ê�Î~É�Ë�Ö�ËUÊ�Ø�É�ÏÑâCË�Ö¹ÏÑÐ®÷�Ü
è ×¬Ç'Ê³ÏÑÙ~ÐKÏvûYØ�Î£ÐFÌxÏÑÊ�Ê³ÈKË�Ê�Ç~É�ü£Ô�áQÌ�ÍKÊ�üúØ"ÇQÐKØ"Ë�É�ÐKÏ¶Ð�ÙúÌ�Í�Ë�ÎQÊ�Û
Ê³ËUÊ�Ê�ÔxË�ÐFÌ
Ê�Ø�Í�Ë�ÔxË(Î~ÐKÖ�Ï¶Ì�Ê Ï¶ÐFÌ�Ë�É�ÎQØ*Ì�Ï¶ÇQÐ�×¼ÏvÌ�ÍåÏ¶ÐYÊ�Ì�ÏvÌ�È�Ì�ÏÑÇ~ÐKÎ~Ó
Ø"È�Ó¶Ì�ÈKÉ�ËUÊSÎ~ÐKÖ}Ê³Ì�ÈKÖ�Ë�ÐFÌSË"ù�ÕCË�Ø"Ì�ÎzÌ�Ï¶ÇQÐKÊ8Î£É�ËúÖ�Ë�Ê�Ø"É�ÏÑâYËUÖ}Î£ÐKÖ
Ø"ÇQÐQÌ�Ë"ùBÌ�ÈYÎ£ÓÑÏ¶ý�Ë�ÖSÏ¶Ð8þKÜHíBËUØ*Ì�Ï¶ÇQÐ�ÿ�Õ�É�Ë�Ê�Ë�ÐFÌ�Ê¼Ê³Ì�Î£Ì�Ï�Ê�Ì�ÏÑØ�Î£Ó�Ö�Î£Ì�Î
Ø"ÇQÓ¶ÓÑË�Ø"Ì�Ë�Ö�Ö�È�É�ÏÑÐ�Ù(ÎQÊ�Ê�Ë�Ê�Ê�Ô�Ë�ÐFÌHÎ£ÐKÖ�ÏÑÐNÊ�Ë�Ø"Ì�ÏÑÇ~Ð��dÌ�Í�Ë Ô�áQÌ�ÍKÊ
Î£É�ËdÉ�Ë�ÒFÏ�Ê�ÏvÌ�Ë�Ö8×¼ÏvÌ�Í�Ì�ÍKË�ÙQÎzÌ�Í�Ë�É�Ë�Ö�Ö�Î£Ì�ÎxÏÑÐ�ÔxÏ¶ÐKÖ�Ü¼Æ¬ÇQÐKØ"ÓÑÈ�Û
Ê³ÏÑÇ~ÐYÊ¼Î£ÐKÖSÇ~È�Ì�Ø"ÇQÔ�ËUÊ¼Î£É�ËdÕ�É�ËUÊ³Ë�ÐFÌ�Ë�ÖSÏÑÐ���Ü
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æ�ÕKÉ�ÎQØ*Ì�Ï�Ø�Î~ÓKÕ�É�Ç~ÙQÉ�Î~ÔxÔ�ÏÑÐ�Ù�ÕKÉ�Ç~ä�Ë�Ø*Ì¬à¾Ç~É�Ô�ÊHÌ�Í�ËdØ"Ç~É�Ë
ÎQØ*Û
Ì�ÏÑÒBÏvÌ�á�Ç£àxÌ�Í�Ë°Ø"Ç~ÈKÉ�Ê�Ë~Ü3î�É�Ç~ÈKÕKÊ�Ç£àaÊ�ÏvùëÊ�Ì�ÈKÖ�Ë�ÐQÌ�Ê_ê¾Ì�Í�É�Ë�Ë
à¾É�ÇQÔ é é(ßQÎ~ÐKÖ�Ì�Í�É�Ë�Ëwà¾É�Ç~Ô-î�ïdí�é
ì!Ø"Ç~ÓÑÓ�Î£âCÇ~É�ÎzÌ�Ë2Ì�ÇdÊ�Ç~ÓÑÒ~Ë¼Î
Õ�É�Ç~â�ÓÑË�Ô-Ï¶ÐBÒ~ÇQÓ¶ÒBÏÑÐ�Ù�Ø"ÇQÐQÌ�É�ÇQÓ�Ç£à`ÎdÔxÇ£Ì�ÇQÉ�ÏÑý�ËUÖ�ÔxÎ~É�âKÓ¶ËwÙQÎ~ÔxË~Ü
ñ Ð_íBÕ�É�Ï¶ÐKÙnõ��
���8Ì�ÍKË�É�Ëa×¬Ë�É�Ëúö���Ù~É�Ç~ÈKÕKÊ�×2Ç~É�ãFÏÑÐ�Ù�ÇQÐ¹Ì�Í�Ï�Ê
Õ�É�Ç£ä�Ë�Ø"Ì�Ü��2Ë�Ø�Î£ÈKÊ�Ë®Î£ÓÑÓ�Ì�Í�Ë_ÙQÉ�ÇQÈ�ÕKÊ�×2Ç~É�ã$ÇQÐëÌ�Í�Ë_Ê�Î£ÔxË
Õ�É�Ç£ä�Ë�Ø"Ì�Ì�Ç~ÕKÏÑØ~ß�Ø"Ç~ÓÑÓ�Î£âCÇ~É�ÎzÌ�ÏÑÇ~ÐëÎ£ÐYÖ�ÏÑÐFÌ�Ë�É�ÎQØ*Ì�ÏÑÇ~ÐIâCË"Ì�×2Ë�Ë�Ð
Ì�Í�Ë2Ù~É�Ç~ÈKÕKÊ�Ï�ÊfË�ù�ÕYËUØ*Ì�ËUÖ�Î£ÐYÖ�Ë�ÐYØ"Ç~ÈKÉ�Î~Ù~Ë�Ö�Ü�æ1ÕKÎ~É³Ì/à¾É�ÇQÔ�Ì�Í�Ë
Õ�È�É�Ë�ÓÑáNÌ�Ë�Ø�Í�ÐKÏÑØ�Î£Ó�ÙQÇQÎ£Ó�Ê�ß�Ô�Îzä�Ç~É
Î~Ê�ÕYËUØ*Ì�Ê Ç£à�Ì�ÍKË�Ø"ÇQÈ�É�Ê³Ë�ÏÑÐ�Û
Ø"ÓÑÈKÖ�Ë�ÓÑË�Î~É�Ð�ÏÑÐ�ÙxÍ�Çz×$Ì�Ç�â�È�ÏÑÓ�ÖSÈKÕ�ÒFÏÑÉ�Ì�ÈKÎ~Ó`×¬ÇQÉ�ãBÏÑÐ�Ù�ÙQÉ�ÇQÈ�ÕKÊ
Ï¶Ð}Î~Ð©Ï¶ÐFÌ�Ë�É�ÐKÎzÌ�Ï¶ÇQÐKÎ£Ó Ø�Ç~ÓÑÓÑÎ~âYÇQÉ�Î£Ì�ÏÑÇ~Ð�ßwÎ£ÐYÖ�ÈKÊ³ÏÑÐ�Ù ñ ÐFÌ�Ë�É�Ð�Ë"Ì
Ø"ÇQÔ�Ô�È�Ð�Ï�Ø�Î£Ì�ÏÑÇ~ÐSà\Î~Ø"ÏÑÓÑÏvÌ�Ï¶ËUÊ2à¾Ç~É¼Ù~É�Ç~ÈKÕS×2Ç~É�ã<Ü
íFÌ�ÈKÖ�Ë�ÐFÌ�Ê�Î~É�Ë�ÕKÉ�ÇzÒBÏ�Ö�Ë�Ö�×¼Ï¶Ì�Í'Ø"ÇQÈ�É�Ê�Ë�ÏÑÐ�à¾Ç~É�Ô�ÎzÌ�Ï¶ÇQÐúÎ£ÐKÖ

Ê³ÈKÕ�ÕYÇQÉ³ÌwÍKÎ~É�Ö�×wÎ£É�Ë Î~ÐKÖNÊ�Ç£à�Ì�×wÎ£É�Ë1ÏÑÐaÌ�ÍKË
Ì�×2Ç�Ø�Ç~È�É�Ê�Ë ÓÑÇBØ�ÎzÛ
Ì�ÏÑÇ~ÐKÊ�Ü2Æ¬ÇQÈ�É�Ê�ËdÏ¶Ð�à¾Ç~É�ÔxÎ£Ì�ÏÑÇ~Ð8ÏÑÊ1Õ�É�ÇzÒBÏ�Ö�Ë�ÖSÇzÒ~Ë�É2Ì�Í�Ë������
Î~Ê�Ì�Ë"ùBÌUß)Õ�É�ÇQÙ~É�Î£Ô�Ê�ß/Î£ÐYÖ¹Õ�ÏÑØ"Ì�È�É�Ë�Ê�Ü'Æ¬ÇQÔ�Ô�È�Ð�Ï�Ø�Î£Ì�ÏÑÇ~Ð·âCË"Û
Ì�×¬Ë�Ë�Ð'Ì�ÍKË�Ù~É�Ç~È�ÕKÊdÏ�Ê�Ê�È�Õ�ÕCÇ~É�Ì�ËUÖnâBánÕ�É�ÇzÒBÏ�Ö�ÏÑÐ�Ù�Î~Ø�Ø�Ë�Ê�Ê�Ì�Ç
Ï¶ÐFÌ�Ë�É�Ð�Ë"ÌdÒBÏÑÖ�Ë�Ç�Ø"Ç~Ð�à¾Ë�É�Ë�ÐKØ�Ë(Î£ÐKÖnØ�ÍKÎzÌ
à\Î~Ø�Ï¶ÓÑÏvÌ�Ï¶ËUÊ�ß�ÎQÊ ×2Ë�ÓÑÓ�Î~Ê
Ë"ÛZÔ�Î£ÏÑÓ>ß�Ê�Ì�Î£ÐKÖ�Î~É�ÖnûKÓÑËxÌ�É�Î£ÐYÊ�à¾Ë�É�Î£ÐKÖ¹×2Ë�â·Ê�ÏvÌ�Ë�Í�ÇQÊ³Ì�ÏÑÐ�Ù�Ç~Ð
Ö�Ë�ÕYÎ£É�Ì�ÔxË�ÐFÌ�Î~Ó<ûKÓÑË�Ê³Ë�É�ÒQË�É�Ê�Ü
Æ¬Ç~ÔxÔ(È�ÐKÏÑØ�ÎzÌ�ÏÑÇ~Ð�Î~ÐKÖ�Ø�Ç~ÔxÕ�È�Ì�Ë�ÉHÊ�á�Ê�Ì�Ë�Ô�Ê)ÎzÌ!âCÇ£Ì�Í�é1Ð�Ï¶Û

Ò~Ë�É�Ê�ÏvÌ�Ï¶ËUÊ
Î~É�Ë�ÓÑÇBØ�ÎzÌ�Ë�ÖåÏÑÐ¹Ö�Ë�Ö�Ï�Ø�Î£Ì�ËUÖúÓ�Î£âCÇ~É�ÎzÌ�Ç~É�áSà\ÎQØ"ÏÑÓ¶Ï¶Ì�ÏÑË�Ê�ß
×¼Í�Ï�Ø�Í}Î£É�Ë�Ë�ÚFÈ�ÏÑÕ�ÕYËUÖ©×¼Ï¶Ì�Í}Í�ÏÑÙ~Í©Ë�ÐKÖ��wÆ ×2Ç~É�ã�Ê�Ì�ÎzÌ�Ï¶ÇQÐKÊ�ß
Ï¶ÐFÌ�Ë�É�Ð�Ë"Ì·Î~Ø�Ø"Ë�Ê�Ê�ß�Ö�ÏÑÙ~Ï¶Ì�Î~Ó�Ø�Î£ÔxË�É�ÎQÊnÎ~ÐKÖ Ø�Ç~ÔxÔ(È�ÐKÏÑØ�ÎzÌ�ÏÑÇ~Ð
Í�Ë�ÎQÖ�Ê�Ë"Ì�Ê�Ü è ×¬Ç�ÒBÏ�Ö�Ë�Ç�Ø�Ç~Ð�à¾Ë�É�Ë�ÐKØ"Ë¼Ê³Ì�ÎzÌ�Ï¶ÇQÐKÊ)×2Ë�É�Ë1ÎLÒzÎ£ÏÑÓÑÎ~â�Ó¶Ë
Ï¶Ð�ËUÎ~Ø�ÍxÓÑÇBØ�ÎzÌ�Ï¶ÇQÐ�ßQÎQÊ)×¬Ë�Ó¶ÓYÎ~Ê�à¾ÇQÈ�ÉHË�ùBÕCË�É�ÏÑÔ�Ë�ÐFÌ�Î£ÓKÍKÎ£É�Ö�×wÎ£É�Ë
Ê³Ë�Ì�È�ÕYÊaê¾ÔxÇ£Ì�Ç~É�Ï¶ý�Ë�ÖnÔ�Î£É�â�Ó¶ËxÙFÎ£ÔxË�Ê�ì*Ü��¬Î~Ø�Í'í�×¬ËUÖ�ÏÑÊ�Í·Ê�Ì�È�Û
Ö�Ë�ÐFÌ(×wÎ~Ê(Î£Ó�Ê³Ç�ËUÚQÈKÏ¶Õ�ÕCË�Ö®×¼ÏvÌ�Í_Î��fÎ~Õ�Ì�ÇQÕ®Ø"Ç~ÔxÕ�È�Ì�Ë�É�Î£ÐKÖ



Î£ÐúË�Ì�Í�Ë�É³ÛZÐ�Ë�Ì�ÏÑÐFÌ�Ë�É�à\Î~Ø�Ë�Ø�Î£É�Öå×¼Í�Ï�Ø�ÍúÕ�É�ÇzÒBÏÑÖ�Ë�ÖåÎSÕYÇQÉ³Ì�Î£â�ÓÑË
×¬ÇQÉ�ãnË�ÐBÒBÏ¶É�Ç~Ð�ÔxË�ÐQÌUÜ è Í�Ë�é
í�æ Ê³Ì�ÈKÖ�Ë�ÐFÌ�Ê�×¬Ë�É�ËNÐ�Ç£ÌxÕ�É�Ç£Û
ÒFÏ�Ö�ËUÖN×¼Ï¶Ì�Í�Ó�Î£Õ�Ì�Ç~Õ�Ø"ÇQÔ�ÕKÈ�Ì�Ë�É�Ê�Ü
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è ÍKË�Õ�É�Ç~ä�Ë�Ø"Ì1×2ÎQÊwâYÇ~Ì�Í�Ó�Î£É�Ù~ËdÎ£ÐKÖ�Ø"ÇQÔxÕ�Ó¶Ë�ù`ßKÎ£ÐKÖSÌ�Ë�Î£Ô
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Figure 1. Sample Gant Chart

Ö�ÏvÞ<Ë�É�Ë�Ö�Ü&)
Ë�Ê�Õ�Ï¶Ì�Ë1É�Ë�ÙQÈ�ÓÑÎ~É)Ö�ÏÑÊ�Ø"ÈYÊ�Ê�Ï¶ÇQÐKÊ)ÇQÐ(Ì�Í�Ë Î£ÕKÕ�Ó¶Ï�Ø�Î£Ì�ÏÑÇ~Ð
Ç£à¼Ì�ÍKËNÔ�Î£É�ãBÏ¶Ð�ÙnÊ�Ø�Í�Ë�ÔxËSÎ£ÐYÖ¹Ì�Í�ËSÇ~È�Ì�Ø"ÇQÔ�ËUÊ(Ç~à1Ô�Î£É�ãFÏÑÐ�Ù
à¾Ç~ÉxÌ�ÍKËåÙ~É�Ç~È�ÕYÊ�Ì�Í�ËUÊ³ËåÖ�Ï�Ê�ÕKÎ£É�ÏvÌ�Ï¶ËUÊxÏ¶ÐçÌ�Í�ËúÎ£ÕKÕ�Ó¶Ï�Ø�Î£Ì�ÏÑÇ~ÐçÇ£à
Ì�Í�Ë(Ê�Ø�Í�Ë�Ô�Ë�Ö�ÏÑÖåÐ�Ç£Ì âCË�Ø�Ç~ÔxË(Î~Õ�ÕKÎ£É�Ë�ÐFÌ1È�ÐFÌ�Ï¶Ó�×¬ËdÌ�É�ÏÑË�Ö�Ì�Ç
Ö�Ë�ÒBÏ�Ê³Ë8Î�à¾Ç~É�Ô(ÈKÓÑÎ�à¾ÇQÉ�Ø�Ç~ÔxÕ�È�Ì�Ï¶ÐKÙ'Î~Ð®ÇzÒ~Ë�É�Î~Ó¶Ó!ÙQÉ�ÎQÖ�Ë~Ü'æ2Ì
Ì�Í�Ï�ÊHÕCÇ~ÏÑÐFÌ2Ï¶ÌwâYËUØ�Î£ÔxË�Ø"ÓÑË�Î£É¬Ì�ÍYÎzÌ2Ì�Í�Ë Ì�×¬Ç�Ï¶ÐKÊ³Ì�É�ÈKØ"Ì�Ç~É�Ê¬ÍKÎ~Ö
Î~ÖLä�ÈKÊ³Ì�ËUÖ8Ì�Í�Ë�à¾ÇBØ�ÈKÊ1Ç~à�Ì�Í�Ë�Ô�Î~É�ãBÏÑÐ�ÙaÎ~ÊwÌ�Í�Ë�á8×2Ë�ÐFÌ
Î£ÓÑÇ~ÐKÙKÜ
è Í�ÏÑÊ�Ï�Ê!Ö�Ï�Ê�Ø"ÈKÊ�Ê³ËUÖ�Ï¶ÐxÔxÇ~É�Ë¼Ö�Ë"Ì�Î£ÏÑÓ�Ï¶Ð�Ê�Ë�Ø"Ì�ÏÑÇ~Ð�ÿ�Ï¶Ð�Ø"ÇQÐzä�È�ÐKØ"Û
Ì�ÏÑÇ~Ð8×¼ÏvÌ�ÍSÌ�Ë�Ø�Í�ÐKÏÑÚFÈ�ËUÊwà¾Ç~É1ÎQÖ�Ö�É�Ë�Ê�Ê³ÏÑÐ�Ù�Ì�Í�Ï�Ê¼Õ�É�Ç~â�ÓÑË�Ô�Ü
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î�É�Î~Ö�Ï¶Ð�ÙNÏÑÊ
Î£ÐåË�Ò~Ë�É�ÛZÕ�É�ËUÊ³Ë�ÐFÌwÏ�Ê�Ê³È�Ë(Ï¶ÐåËUÖ�ÈKØ�ÎzÌ�ÏÑÇ~ÐYÎ£Ó/Ö�ÏÑÊ³Û
Ø"ÈKÊ�Ê³ÏÑÇ~ÐYÊ�ß¼Î£ÐYÖ_Ì�Í�Ë�É�ËúÎ~É�Ë�Ô�Î£ÐBá°Ç~Õ�ÏÑÐ�ÏÑÇ~ÐKÊSÎ£âCÇ~È�ÌNÍKÇz× Ï¶Ì
Ê³Í�ÇQÈ�Ó�Ö�âYË�Ö�ÇQÐ�Ë~Ü#)
ÏvÞ<Ë�É�Ë�ÐYØ"Ë�Ê�ÏÑÐnÇQÕ�ÏÑÐ�Ï¶ÇQÐKÊ�Î£É�Ë(Ë�Ê�ÕCË�Ø"Ï�Î£ÓÑÓÑá
ÒFÏ�Ê�Ï¶â�ÓÑË(ÏÑÐúÕKÉ�Ç~ä�Ë�Ø*Ì�âKÎ~Ê�Ë�ÖúØ"Ç~ÈKÉ�Ê�Ë�Ê�ßCÎ~ÐKÖ�Ì�Í�Ë�Ï¶ÐFÌ�Ë�É�ÐYÎzÌ�ÏÑÇ~ÐYÎ£Ó
Ê³Ë�Ì³Ì�ÏÑÐ�Ù�×¼Ï¶Ì�Í8Ì�ÍKË�Ï¶ÐKË�ÒBÏvÌ�Î£â�ÓÑË�Ø"ÈKÓvÌ�È�É�Î~ÓfÖ�Ï¶ÞCË�É�Ë�ÐKØ"ËUÊ�ßYÎ~Ê¼×2Ë�ÓÑÓ
Î~Ê�âYË�Ï¶ÐKÙ�É�ËUÊ�Ì�É�Ï�Ø*Ì�Ë�Ö�âBá(ÎLÒzÎ~Ï¶Ó�Î£â�ÏÑÓÑÏvÌ�á�Ç~à�ß£Ç£à�Ì�Ë�ÐxÉ�Î£Ì�Í�Ë�É�Ó¶ÏÑÔxÏvÌ�Û
Ï¶Ð�ÙYßUÌ�Ë�Ø�ÍKÐ�ÏÑØ�Î£ÓBÔxË�Î~ÐKÊ�à¾ÇQÉ�Ø�Ç~ÔxÔ(ÈKÐ�ÏÑØ�ÎzÌ�Ï¶ÇQÐ�ßLÍKÎ~Ê/Ï¶ÐFÌ�Ë�ÐKÊ�ÏvûYË�Ö
Ì�Í�ËdØ"ÇQÐKØ"Ë�É�ÐKÊ2ÏÑÐNÇQÈ�É¼Ø�Î~Ê�Ë~Ü ñ ÐNÌ�Í�Ï�ÊwÕKÎ£ÕCË�Éw×2Ë
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Ì�×¬Ç�Ç£à�Ì�Í�Ë�ÔxÇFÊ�Ì1Ê�Ï¶ÙQÐ�ÏvûCØ�Î£ÐFÌ1Ø"ÇQÐKØ"Ë�É�ÐYÊ�Ü

4.1 Myth 1

)
Ï¶ÞCË�É�Ë�ÐQÌ�Ù~É�Î~Ö�ÏÑÐ�Ù�Ê�Ø�Î£ÓÑË�Ê�Ï¶Ð®é�í�æ Î~ÐKÖ·íB×¬ËUÖ�Ë�Ð®Ø�Î£ÈKÊ�Ë
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ÕKÎ~Ê�ÊGFLà\Î£ÏÑÓ
ÙQÉ�ÎQÖ�ËnÊ³Ì�É�ÈKØ"Ì�È�É�Ëúà¾ÇQÉåíB×¬ËUÖ�Ï�Ê³ÍIÊ�Ì�ÈKÖ�Ë�ÐFÌ�Ê�Ô�ËUÎ£Ð

Ì�ÍKÎ£Ì�Ì�Í�Ë�á_Ö�ÇQÐH� Ìa×2Ç~É�ã®Î~ÊxÍYÎ£É�Ö°ÎQÊ�Ì�Í�Ë�Ï¶ÉNé�í�æ Ø"ÇQÈ�ÐFÌ�Ë�É³Û
ÕKÎ£É�Ì�Ê�Ü!íFÌ�Î£Ì�Ë�Ô�Ë�ÐFÌ�Êwà¾É�Ç~Ô Î~ÐSË�Ô�Î£ÏÑÓfÖ�Ï�Ê�Ø�ÈKÊ�Ê�ÏÑÇ~ÐKÊ2ÏÑÐKØ"ÓÑÈKÖ�Ë
I
J ü�ÜÑÜÑÜ Ì�Í�Ë�É�ËN×2Ë�É�ËNÚFÈ�Ï¶Ì�Ë�Î�à¾Ë�×
íB×¬ËUÖ�Ë�Ê�×¼Í�ÇnÔxÎQÖ�ËaÌ�Í�Ë
É�ÎzÌ�ÏÑÇ~ÐYÎ£Ó/Ö�Ë�Ø"Ï�Ê�Ï¶ÇQÐ�Ì�ÇS×¬ÇQÉ�ã8Ç~ÐåÇ~Ì�Í�Ë�É�Ø�Ç~È�É�Ê�Ë�Ê Ö�È�É�ÏÑÐ�Ù
Ì�ÍKË�ÕKÉ�Ç~ä�Ë�Ø*ÌUßBãFÐKÇz×¼Ï¶Ð�Ù(Ì�Í�Ë�á�ÖSÖ�Çx×2Ë�ÓÑÓ<Ë�Ð�ÇQÈ�Ù~ÍSÇ~ÐaÌ�Í�Ë
�2É�ÏÑÇ�Õ�É�Ç~ä�Ë�Ø"Ì2Ì�Ç�Ù~Ë�Ì¼Î�ÕKÎQÊ�Ê�ÏÑÐ�ÙxÙ~É�Î~Ö�ËQÜ ü

J ü è ÍKÏÑÊ8Ø"ÇFÎ£É�Ê³Ë�ÉaûKÐKÎ~ÓdÙ~É�Î~Ö�ÏÑÐ�Ù®ÔxË�Î~ÐKÊSÌ�ÍKÎ£Ì8ÏÑÐ�Ê�Ç~ÔxËÊ�Ë�ÐKÊ�Ë íB×2Ë�Ö�Ï�Ê³ÍaÊ³Ì�ÈYÖ�Ë�ÐFÌ�Ê!ÍKÎLÒ~Ë¼ÓÑË�Ê�Ê)ÏÑÐKØ"Ë�ÐQÌ�Ï¶ÒQË¼Ì�Ç�×2Ç~É�ã
Ì�Ç
Ì�ÍKË2Ô�Î£ùBÏÑÔ(ÈKÔ Ç£à�Ì�Í�Ë�ÏÑÉ)Î£â�ÏÑÓ¶Ï¶Ì�á~ßQÎ£ÐKÖ�Ì�Í�Ï�Ê�ÏÑÊ/à¾È�É�Ì�ÍKË�É
É�Ë�ÏÑÐ�à¾Ç~É�Ø"ËUÖúâBánÌ�Í�Ë�Ï¶É�Ë�ù�ÕYÇFÊ³È�É�ËxÌ�Ç�Ì�Í�ËNé�í�æ Ù~É�Î~Ö�Ï¶Ð�Ù
Ê�áBÊ³Ì�Ë�Ô Ì�ÍKÉ�ÇQÈ�Ù~ÍSÌ�Í�Ë�Ø�Ç~ÓÑÓÑÎ~âYÇQÉ�Î£Ì�ÏÑÇ~ÐSÕ�É�Ç�Ø�Ë�Ê�Ê�Ü ü

J ü£Ï¶Ì�� Ê�Ð�Ç~Ìdà\Î£ÏÑÉ�Ì�Ç�Ì�Í�ËNî�ï�í�é Ê�Ì�ÈKÖ�Ë�ÐFÌ�ÊdÌ�Ç�Õ�È�Ì�Ì�Í�Ë�Ô
ÏÑÐ¹Ì�Ë�Î~Ô�Ê�×¼Ï¶Ì�Í®ÕCË�ÇQÕ�Ó¶ËS×¼Í�ÇåÍKÎLÒQËaÖ�Ï¶ÞCË�É�Ë�ÐQÌ�Ô�Ç~Ì�ÏÑÒzÎzÛ
Ì�ÏÑÇ~ÐYÊ(âCË�Ø�Î£ÈKÊ�ËaÇ£à¼Ì�Í�ËN×wÎLá'Ù~É�Î~Ö�ËUÊ�Î£É�ËaÉ�Ë�Ø"ÇQÉ�Ö�Ë�Ö`Ü·ÜÑÜ
� ÕYË�É�Ø�Ë�Õ�Ì�Ï¶ÇQÐ·ÏÑÊ(É�ËUÎ£ÓÑÏvÌ�áK�ÑßfÏ¶à1Ç~Ð�Ë�ÙQÉ�ÇQÈ�Õ¹ÕYË�É�Ø�Ë�ÏÑÒ~ËxÌ�ÍYÎzÌ
Ì�ÍKË�ÏÑÉfÕKÎ~É³Ì�Ð�Ë�É�Ê�Î£É�Ë)Ð�Ç~Ì/Ø"ÇQÐQÌ�É�ÏÑâ�È�Ì�Ï¶ÐKÙ Î~Ê`Ô�ÈKØ�Í�Î~Ê`Ì�Í�Ë�á
Ê�Í�Ç~È�Ó�Ö�âCË�Ø�Î~ÈKÊ�Ë�Ç£à!Î�Ö�Ï¶ÞCË�É�Ë�ÐQÌ
Ù~É�Î~Ö�ÏÑÐ�ÙKß�Ì�Í�Ë�Ð�Ì�Í�Ï�Ê1Ï�Ê
Ì�ÍKË�ÏÑÉ/É�Ë�Î~Ó¶Ï¶Ì�á�Î~ÐKÖ�Ï¶Ì�Ø�Ç~È�Ó�Ö�ÕCÇ~Ï�Ê³ÇQÐ�Ì�ÍKË2ó¼ÈKÐ�Ë�Ê³Ì�ÇQÐ�ËH×wÎzÛ
Ì�Ë�É�Ê�Ü ü

J ü è ÍKËçØ�É�Ï¶Ì�Ï�Ø"Ï�Ê³Ô Ì�ÍKÎ£ÌMLLÌ�Í�ÏÑÐ�ãNL ñ ÍKÎLÒQË°È�ÐYÖ�Ë�É�Ê�Ì�ÇBÇBÖ
à¾É�Ç~Ô íB×2Ë�Ö�ÏÑÊ�Í%Ê³Ì�ÈYÖ�Ë�ÐFÌ�Ê$ê¾Ð�Ç~Ì�Ë~ß ñ Î£Ô1LLÐ�Ç~ÌOL$Ê³ÈKÉ�Ë
Î£âCÇ~È�Ì�Ì�Í�Ï�Ê�ì
Ï�Ê�Ì�ÍKÎ£Ì�Ì�Í�Ë�é
ínÊ�Ì�ÈKÖ�Ë�ÐQÌ�Êd×¬ÇQÉ�ãQË�Ö�ÔxÇQÉ�Ë
à¾Ç~ÉçÌ�Í�Ë�Ô�Ê�Ë�ÓÑÒ~Ë�ÊçÎ£ÐYÖ ÓÑË�Ê�Ê®à¾ÇQÉçÌ�Í�ËëÙ~É�Ç~ÈKÕ�Ü íBÇ~ÔxË
íB×2Ë�Ö�ËUÊåØ"ÇQÔxÕ�ÓÑÎ~Ï¶ÐKË�Ö�Ì�ÍKÎ£ÌPLzÊ�Ç~ÔxËQL°é�íIÏ¶ÐKÖ�Ï¶ÒBÏ�Ö�ÈKÎ£Ó�Ê
×2Ç~É�ã~Ë�Ö·Ì�ÇBÇ¹Ó¶Ï¶Ì³Ì�Ó¶Ë�Û�â�È�ÌaÏ¶ÐçÙ~Ë�Ð�Ë�É�Î£Ó2Ì�ÍKË�á®×2Ë�É�Ë�Ð�Ç£Ì
È�Ð�ÍYÎ£Õ�ÕBá®Î£âCÇ~È�Ì�Ì�Í�ËSÒQÇ~ÓÑÈ�ÔxËSÇ~à ×2Ç~É�ã¹Ö�Ç~Ð�ËSâFá¹Ì�Í�Ë



æ1ÔxË�É�Ï�Ø�Î£ÐYÊ�Ü ð á�È�ÐKÖ�Ë�É�Ê³Ì�Î~ÐKÖ�ÏÑÐ�Ù�à¾ÇQÉ Ì�Í�Ë�ÔxÇQÔ�Ë�ÐFÌ�Ï�Ê
Ï¶ÐYÊ�Ì�Ë�Î~Ö'Ì�ÍKÎzÌ(Ì�Í�Ë�á'ÍYÎ~Ö·Î�à¾Ë�Ë�ÓÑÏ¶Ð�ÙåÌ�ÍKÎ£Ì(Ì�ÍKËSé
í®Ê�Ì�È�Û
Ö�Ë�ÐFÌ�Ê�×¬Ë�É�Ë�ÓÑË�Ê�Ê�ËUÎ£Ù~Ë�É�Ì�Ç®Ê�ÍKÎ~É�Ë�Ì�Í�Ë�ÏÑÉNÉ�Ë�Ê�È�Ó¶Ì�Ê�ß2âKÈ�Ì
×2Î~ÐFÌ�Ë�Ö8Ì�Ç8Ê�Í�Çz×ë×¼ÍKÎ£Ì
Ì�Í�Ë�á�ÍKÎQÖåÖ�Ç~ÐKË~ß<ÔxÇ~É�Ë�Î~Ê Ï¶Ð�Û
Ö�ÏÑÒFÏ�Ö�ÈKÎ~ÓÑÊ�Ü ü

4.2 Myth 2

î�É�Î~Ö�Ï¶Ð�Ù�Ê³Ì�É�ÎzÌ�Ë�Ù~ÏÑË�Ê�ÏÑÐ¹×¼Í�ÏÑØ�Í'ÏÑÐKÊ�Ì�É�ÈYØ*Ì�ÏÑÇ~ÐYÎ£Ó!Ê³Ì�ÎzÞ°Ï¶Ð·Î
É�Ë�Ô�Ç~Ì�ËxÓÑÇBØ�ÎzÌ�Ï¶ÇQÐ¹Î~Ó¶ÓÑÇ�Ø�Î£Ì�ËxÔ�Î£É�ãBÊ�Ì�ÇåÊ�Ì�ÈKÖ�Ë�ÐQÌ�ÊdÌ�ÍKË�á'ÍKÎLÒ~Ë
Ð�Ë�ÒQË�É`ÔxË"ÌfÏÑÐ�ÕCË�É�Ê³ÇQÐ
×¼ÏÑÓ¶ÓFØ"É�Ë�Î£Ì�Ë)Î£ÐdË�ÐBÒBÏÑÉ�ÇQÐ�ÔxË�ÐFÌ�Ï¶Ðd×¼Í�Ï�Ø�Í
ÔxÎ~É�ãBÏÑÐ�Ù�×¼Ï¶ÓÑÓ�âCË�Ê³Ë�Ë�ÐSÌ�Ç�âCË�È�Ð�à\Î£ÏÑÉUÜ
è ÍKÏÑÊ
ÕYË�É�Ø�Ë�Õ�Ì�Ï¶ÇQÐ�×¼Ï¶ÓÑÓ�Ï¶Ð�RYÈ�Ë�ÐKØ�Ë�Ì�Í�Ë�Î~â�Ï¶ÓÑÏ¶Ì�áSÇ~àHÊ�Ì�ÎzÞ'Ì�Ç

Î£Ù~É�Ë�ËdÇQÐ�ÎaÔxÎ~É�ãBÏÑÐ�Ù�Õ�É�Ç�Ø"Ë�Ê�Ê�ß�Ë�Ê�ÕYËUØ"Ï�Î£ÓÑÓ¶áSÏ¶Ð�Ì�Í�Ë�Õ�É�Ë�Ê�Ë�ÐYØ"Ë
Ç£à�Ö�Ï¶ÞCË�É�Ë�ÐQÌ8Ø"È�Ó¶Ì�È�É�Î£Ó
Ë"ù�ÕCË�Ø*Ì�ÎzÌ�Ï¶ÇQÐKÊ�Ü è Í�ËnÇ~È�Ì�Ø"ÇQÔ�Ë�×¼ÏÑÓÑÓ
ÍKÎLÒ~Ë(ÎaÐ�Ë�ÙFÎzÌ�ÏÑÒ~Ë�Ï¶ÔxÕKÎQØ*Ì�Ç~ÐúÊ³Ì�ÈKÖ�Ë�ÐFÌ�Ê
×¼Í�ÇN×¼ÏÑÓÑÓ/à¾Ë�Ë�Ó/Ì�ÍKÎ£Ì
ÔxÎ~É�ãBÏÑÐ�Ù�×2ÎQÊ2Î~É�âKÏvÌ�É�Î~É�á�Î£ÐYÖNÕCÇ£Ì�Ë�ÐFÌ�Ï�Î£ÓÑÓ¶áNÈ�Ð�à\Î£ÏÑÉUÜ è Í�ËdË"ùBÛ
ÕYËUØ*Ì�ËUÖ�É�Ë�Ê�È�ÓvÌ¬Ç£à�Ê³ÈYØ�ÍaÎ£ÐaÎ£ÕKÕ�É�ÇFÎ~Ø�ÍxÏ�Ê!ÓÑÏ¶ãQË�ÓÑá(Ì�Ç�âYË�Î£Ð�È�Ð�Û
ÍKÎ£Õ�ÕBá8Ê�Ì�ÈKÖ�Ë�ÐFÌdØ"Ç~ÍKÇ~É�Ì1Ï¶ÐåËUÎ~Ø�Í�ÓÑÇBØ�ÎzÌ�Ï¶ÇQÐ�ßYÎ~ÐKÖ�Ê³ÏÑÙ~ÐKÏvûYØ�Î£ÐFÌ
Ó¶Ë�Ò~Ë�Ó`Ç~à�Ö�Ï�Ê�Õ�È�Ì�Ë�ÇzÒQË�É2Ì�ÍKË�ÒLÎ~Ó¶Ï�Ö�Ï¶Ì�áNÇ~à�ÎL×wÎ£É�Ö�Ë�ÖNÔxÎ~É�ã�Ê�Ü

S T �f�������K�UDWV}�/���-� Á Ãµ� Á �YX B �BÅ��

)
È�É�Ï¶ÐKÙ·Ì�Í�Ë'Ø"ÇQÈ�É�Ê�ËåÊ�Ë�Ò~Ë�É�Î~Ó¼Ì�áBÕYËUÊaÇ~à(Ö�ÎzÌ�Î·×¬Ë�É�ËåØ�Ç~Ó¶Û
Ó¶ËUØ*Ì�ËUÖ-Ì�ÍKÎ£Ì·Î~Ó¶ÓÑÇz× à¾ÈKÉ³Ì�Í�Ë�É®Ë�ù�Î£ÔxÏ¶ÐYÎzÌ�ÏÑÇ~Ð-Ç£à8Ì�Í�Ë©Ï�Ê�Ê³È�ËUÊ
É�Î~ÏÑÊ�Ë�ÖnÏ¶Ð¹Ì�Í�Ë�Õ�É�Ë�ÒBÏÑÇ~ÈKÊ�Ê�Ë�Ø"Ì�ÏÑÇ~Ð�Ü è Í�ËNÖ�Ï�Ê�Ø�ÈKÊ�Ê³ÏÑÇ~Ð'Ï¶Ð¹Ì�Í�Ï�Ê
Ê³ËUØ*Ì�ÏÑÇ~Ð¹ÈKÊ�Ë�Ê�Ì�Í�ËNÉ�ÎL×%Ê�Ì�ÈKÖ�Ë�ÐFÌ�Ë�ÒzÎ£ÓÑÈKÎzÌ�Ï¶ÇQÐ·Ö�ÎzÌ�Î�Î£ÐKÖ'Ì�Í�Ë
ûKÐKÎ£Ó<Ø"ÇQÈ�É�Ê³Ë
Ù~É�Î~Ö�ËUÊ�Ü è Í�Ë�Ê�Ë
ÖKÎzÌ�Î(Ù~ÏÑÒ~Ë�Ê³ÇQÔ�Ë
Ï¶ÐYÊ³ÏÑÙ~ÍFÌ�Ê2ÏÑÐFÌ�Ç
Ì�Í�Ë�Î~Ø"Ì�ÈKÎ~Ó`Ë"ù�ÕCË�É�Ï¶Ë�ÐKØ"ËUÊ¬Ç~àfÌ�Í�ËdÏ¶ÐKÊ³Ì�É�ÈKØ"Ì�Ç~É�ÊwÎ£ÐKÖ8Ê³Ì�ÈKÖ�Ë�ÐFÌ�Ê�Ü
è Ï¶ÔxËwÊ�Ì�ÈKÖ�á�É�Ë�Ê�È�Ó¶Ì�Ê/à¾É�ÇQÔ Õ�É�Ë�ÒBÏÑÇ~ÈKÊ�Ø"ÇQÈ�É�Ê�Ë2Ï¶ÐKÊ³Ì�Î~ÐKØ"ËUÊ�ÍKÎLÒ~Ë
Î£Ó�Ê³Ç�âYË�Ë�Ð�Ë"ù�Î~Ô�ÏÑÐ�ËUÖ`Ü
ð áQÌ�Í°ö�É�Ë�ÓÑÎ£Ì�ËUÊ Ì�ÇSÕCË�É�Ø"Ë�Õ�Ì�ÏÑÇ~ÐYÊ Ç~àH×¬ÇQÉ�ã�Ø�Ç~ÐFÌ�É�Ï¶âKÈ�Ì�ÏÑÇ~Ð

Î£ÐKÖxÌ�Í�ËdØ"Ç~ÐKÐ�Ë�Ø"Ì�ÏÑÇ~ÐaÇ~à`Ì�ÍKÎ£Ì2×2Ç~É�ã�Ø�Ç~ÐFÌ�É�ÏÑâ�È�Ì�ÏÑÇ~ÐxÌ�Ç�Ö�ÏvÞ<Ë�É�Û
Ë�ÐKØ�Ë�Ê¼ÏÑÐ�Ì�Í�Ë(ÔxÎ~Ð�Ð�Ë�É Ç£à�Ù~É�Î~Ö�Ï¶Ð�ÙaÊ³Ì�ÈYÖ�Ë�ÐFÌ�Ê1Ï¶Ð�Ì�Í�Ë�Ì�Ë�Î£Ô�Ê�Ü
íB×¬ËUÖ�Ï�Ê³Í�Ê³Ì�ÈKÖ�Ë�ÐFÌ�Ê1É�Ë�Ø�Ë�ÏÑÒ~Ë�Î��)ÎQÊ�ÊOFzÝYÎ£ÏÑÓ<Ù~É�Î~Ö�ËQß�×¼Í�ÏÑÓ¶Ë�Ê�Ì�È�Û
Ö�Ë�ÐFÌ�ÊNÏ¶Ð}Ì�Í�Ë¹é
í�æqÉ�ËUØ"Ë�Ï¶ÒQËåÔ�Î£É�ãBÊaÏ¶Ð$Ì�Í�ËnÉ�Î~Ð�Ù~Ëåæ(ß2æ1Û
ß(Ì�Í�É�ÇQÈ�Ù~Í Ì�Ç�Ý2Ü#�2Ç£Ì�Í-Ê³Ì�ÈKÖ�Ë�ÐFÌ�Ê¹Î£ÐKÖ Ï¶ÐKÊ³Ì�É�ÈKØ"Ì�Ç~É�ÊnÍKÎ~Ö
Ì�Í�Ë�Ï¶ÔxÕ�É�Ë�Ê�Ê�Ï¶ÇQÐ�Ì�ÍKÎ£ÌwÌ�Í�Ï�ÊwÖ�ÏvÞ<Ë�É�Ë�ÐYØ"Ë�Ï¶ÐSÔxÎ~É�ãBÏÑÐ�Ù�Ê�Ø�Í�Ë�Ô�ËUÊ
×¬ÇQÈ�ÓÑÖ�ÍKÎLÒQË2ÎdÖ�Ë�Ì�É�Ï¶ÔxË�ÐFÌ�Î£Ó�Ë�ÞCËUØ*Ì!Ç~Ð�Ì�ÍKË1Î£ÔxÇ~È�ÐFÌ)Ç£à<Ë"Þ<Ç~É�Ì
íB×¬ËUÖ�Ï�Ê³Í�Ê�Ì�ÈKÖ�Ë�ÐQÌ�Ê¼×2Ç~È�Ó�ÖSØ�Ç~ÐFÌ�É�ÏÑâ�È�Ì�Ë�Ì�ÇxÌ�Í�Ë�Õ�É�Ç£ä�ËUØ*ÌUÜ
í�Ï¶ÐKØ�Ë Ì�Í�Ï�Ê!Ì�Ç~Õ�Ï�Ø1×wÎ~Ê¬ÕKÎ£É�Ì�Ï�Ø"ÈKÓÑÎ~É�ÓÑá(Ë�ÒFÏ�Ö�Ë�ÐQÌwÏÑÐaÏ¶Ð�à¾Ç~É�ÔxÎ~Ó

Ø"Ç~ÔxÔ�È�Ð�Ï�Ø�ÎzÌ�Ï¶ÇQÐ�âCË"Ì�×2Ë�Ë�Ð(Ì�Í�ËwÏÑÐKÊ³Ì�É�ÈKØ*Ì�Ç~É�Ê/Î~ÐKÖ�Ê³Ì�ÈYÖ�Ë�ÐFÌ�Ê�Ï¶Ì
Î£Ó�Ê³Ç¼âCË�Ø�Î£ÔxËHÎwÌ�Ç~Õ�Ï�Ø!Ç~à�Ö�ÏÑÊ�Ø"ÈKÊ�Ê�Ï¶ÇQÐ�âYË�Ì�×¬Ë�Ë�ÐdÌ�ÍKËHË�Ö�ÈKØ�Î£Ì�Ç~É�Ê
Ï¶ÐBÒ~ÇQÓ¶ÒQË�Ö�ÏÑÐ�Ì�Í�ËHÏ¶ÐKÊ³Ì�É�ÈKØ"Ì�ÏÑÇ~Ð(Î~ÐKÖdË�ÒzÎ£ÓÑÈKÎ£Ì�ÏÑÇ~Ð�Ç£à�Ì�Í�Ë¬Ø�Ç~È�É�Ê�Ë~Ü
è Í�Ë�É�Ë8Î~É�Ë8Ì�×2ÇnÔxËUÎ~Ê�È�É�ËUÊ�Ç£àdË"Þ<Ç~É�Ì�Ì�ÍKÎzÌ�×2Ë�É�Ë�Ø"Ç~ÓÑÓÑË�Ø*Ì�Ë�Ö
Ö�È�É�Ï¶Ð�Ù�Ì�ÍKË�Ø"Ç~ÈKÉ�Ê�Ë
ÏÑÐKÊ³Ì�Î~ÐKØ"ËUÊw×¼Í�ÏÑØ�Í�Ø�Î~ÐSâCËdÈKÊ�Ë�ÖNÌ�Ç�Ê³ÍKË�Ö
Ê³ÇQÔ�ËdÓÑÏ¶ÙQÍFÌwÇQÐNÌ�Í�Ï�Ê1ÚFÈ�Ë�Ê³Ì�ÏÑÇ~Ð�Ü
æ Ê³Ì�Î~É³Ì�Ï¶ÐKÙ�ÕCÇ~ÏÑÐFÌ¼Ø�Î£Ð8âYË�à¾ÇQÈ�ÐKÖ8Ï¶ÐSÌ�ÍKË�É�Ë�Ê�È�Ó¶Ì�ÊwÇ~àfÌ�ÏÑÔxË

Ê�Ì�ÈKÖ�áNÖ�Î£Ì�Î�à¾É�Ç~Ô ÕKÉ�Ë�ÒFÏÑÇ~ÈYÊ¼Ø"Ç~ÈKÉ�Ê�Ë
ÏÑÐKÊ³Ì�Î~ÐKØ"ËUÊ�ß�ÏÑÐ¹ö�Z�Z
��à¾ÇQÉ
Ë"ù�Î£ÔxÕ�ÓÑË1Ì�Í�Ë Ì�Ç£Ì�Î£ÓCÌ�ÏÑÔxËdÖ�Ë�Ò~Ç~Ì�ËUÖxÌ�Ç�×¬ÇQÉ�ã�Ç~ÐNÌ�Í�Ë�Õ�É�Ç£ä�ËUØ*Ì
ÕYË�ÉdÊ³Ì�ÈYÖ�Ë�ÐFÌd×2ÎQÊ(öLõ���Í�ÇQÈ�É�Ê à¾ÇQÉdí�×¬ËUÖ�ÏÑÊ�ÍnÎ~ÐKÖ®ö(����ÍKÇ~È�É�Ê
à¾Ç~É�é
í�æ Ê�Ì�ÈKÖ�Ë�ÐQÌ�Ê�Ü è Í�ËaÇQÕ�ÕYÇFÊ³Ï¶Ì�Ë�É�Ë�Ê�È�Ó¶Ì�Ì�Ç�Ì�ÍKÎzÌ�×¼Í�Ï�Ø�Í
×¬ËdÍKÎQÖNË�ùBÕCË�Ø"Ì�ËUÖ`Ü

" à�Ø�Ç~È�É�Ê³Ë
Ì�ÏÑÔxË�Ê³ÕCË�ÐFÌ¼Ç~Ð�ÎxØ"ÇQÈ�É�Ê�Ë�ÏÑÊwÐ�Ç~Ì1Î(Ì�É�ÈKË�ÔxËUÎzÛ
Ê³ÈKÉ�Ë!Ç~àKØ"ÇQÐQÌ�É�ÏÑâ�È�Ì�Ï¶ÇQÐ�Ì�Ç Ì�Í�Ë2Ë�ÒQË�ÐFÌ�ÈYÎ£Ó~ÙQÇQÎ~Ó>Ü�  Çz×¬Ë�Ò~Ë�É�ßLÊ�Ì�È�Û
Ö�Ë�ÐFÌ�ÕYË�É�Ø�Ë�Õ�Ì�Ï¶ÇQÐKÊ1Ç~àHØ"Ç~ÐFÌ�É�ÏÑâ�È�Ì�Ï¶ÇQÐåÙQÎ£Ì�Í�Ë�É�ËUÖ8Ö�È�É�ÏÑÐ�ÙSÕYË�Ë�É
Ë�ÒzÎ£ÓÑÈKÎ£Ì�ÏÑÇ~Ð}Ø�Î~Ð©âYËnÈKÊ�Ë�Ö�Ì�Ç_ÏÑÐFÒQË�Ê³Ì�ÏÑÙQÎ£Ì�Ë�Ì�ÍYÎzÌ8ÎQÊ³ÕCË�Ø"ÌSÇ~à
×¬ÇQÉ�ã8Õ�É�Î~Ø"Ì�Ï�Ø"Ë�Ê�Ü�é Ê�Ï¶ÐKÙNÌ�Í�Ë�Ö�ÎzÌ�ÎaÙQÎ£Ì�Í�Ë�É�ËUÖ�à¾É�Ç~Ô[Z~÷SÊ�Ì�È�Û
Ö�Ë�ÐFÌ�ÊN×2ËúØ�Î~Ð$Ø"ÇQÔxÕ�È�Ì�ËúûKÙ~ÈKÉ�ËUÊa×¼Í�Ï�Ø�Í$Ê�Í�Çz×½Í�Çz×½Ë�Î~Ø�Í
Ù~É�Ç~È�Õ¹Ç~à¼Ê³Ì�ÈYÖ�Ë�ÐFÌ�Ê(ÕYË�É�Ø�Ë�ÏÑÒ~ËUÖ¹ÏvÌ�Ê�Çz×¼Ð·Ø"ÇQÐQÌ�É�ÏÑâ�È�Ì�Ï¶ÇQÐ®Î£ÐKÖ
Ì�Í�Ë2Ø"ÇQÐQÌ�É�ÏÑâ�È�Ì�Ï¶ÇQÐ�Ç£à�Ï¶Ì�Ê/ÏÑÐQÌ�Ë�É�ÐKÎzÌ�Ï¶ÇQÐKÎ£ÓFØ"ÇQÓ¶Ó�Î£âCÇ~É�ÎzÌ�Ç~É�Ê�Ü è Í�Ï�Ê
Ö�ÎzÌ�Î Ï�Ê�Õ�É�Ë�Ê�Ë�ÐFÌ�ËUÖ�ÏÑÐ(Ì�Í�Ë2à¾Ç~ÓÑÓ¶Çz×¼ÏÑÐ�Ù
Ì�Î~â�Ó¶ËQÜ�í�Ï¶ÐKØ�ËwË�Î~Ø�Í�Ê�Ì�È�Û
Ö�Ë�ÐFÌ ×wÎ~ÊwÙQÏ¶ÒQË�Ð¹ö��
�~é�í�)ëÌ�ÇSÖ�ÏÑÊ³Ì�É�ÏÑâ�È�Ì�Ë(ÇzÒ~Ë�É1Î�Ì�Ë�Î~Ô Ç£à\�
Î£Ð¹Ë�ÒQË�Ð·Î£ÓÑÓÑÇBØ�ÎzÌ�Ï¶ÇQÐnÇ~àwË�ÞCÇQÉ³Ì�Ì�ÇåÎ£ÓÑÓ!ÔxË�Ô�âYË�É�Ê�Ç~à1Î8Ì�Ë�Î~Ô
Ê³ÍKÇ~È�Ó�Ö(É�Ë�Ê�È�Ó¶Ì!Ï¶Ð�ö(��Ü ���zé�í�)çÕYË�É!ÔxË�Ô�âYË�É�Ü�æ©ÚFÈ�ÏÑØ�ã�Ë"ù�Î£Ô�Û
Ï¶ÐYÎzÌ�ÏÑÇ~Ð�Ç£àYÌ�Í�Ë¼ÎLÒ~Ë�É�Î~Ù~Ë!é�í�)©ÒzÎ£ÓÑÈ�Ë¬à¾Ç~É)Î£ÓÑÓ�Ø�Î~Ê�Ë�Ê�Ø�Ç~ÐBÒBÏ¶ÐKØ�Ë�Ê
ÈKÊ�Ì�ÍKÎzÌ�Î£ÓÑÓ!Ì�ÍKËNÊ�Ì�ÈKÖ�Ë�ÐQÌ�Ê�ÕCË�É�Ø"Ë�Ï¶ÒQË�Ö'Ë�ÎQØ�Í·Ç£Ì�ÍKË�É�Ì�ÇåÍKÎLÒ~Ë
Ô�Î~Ö�Ë�Î~ÐåÎ£Õ�Õ�É�ÇLù�Ï¶Ô�Î£Ì�Ë�ÓÑá�Ë�ÚFÈKÎ~ÓfØ"ÇQÐFÌ�É�Ï¶â�È�Ì�ÏÑÇ~Ð�Ü]%1Ç~Ì�ËdÌ�ÍYÎzÌ
Ì�Í�ËUÊ³Ë�ÎLÒ~Ë�É�Î~Ù~Ë�Ê Î£É�Ë(Ê³ÓÑÏÑÙ~ÍFÌ�ÓÑá�Î£âCÇzÒ~Ë�Ì�Í�Ë�ÕKÉ�ËUÖ�ÏÑØ"Ì�ËUÖåÖ�È�Ë�Ì�Ç
Ì�Í�Ëdà\ÎQØ*Ì¼Ì�ÍKÎzÌ1Ê�Ç~ÔxËdÙ~É�Ç~È�ÕKÊwÍYÎ~ÖSÇ~Ð�ÓÑáSÿ�ÔxË�Ô(âCË�É�Ê�Ü
é
í�) Î~Ó¶ÓÑÇ�Ø�Î£Ì�Ë�ÖúÌ�Ç�íB×2Ë�Ö�Ï�Ê�Í'Î~ÐKÖné�í�æ Ê³Ì�ÈKÖ�Ë�ÐFÌ�Ê�ÎLÒ~Ë�É³Û

Î£ÙQË�Ö°ÇzÒ~Ë�É�Ì�Í�Ë�×¼Í�Ç~ÓÑËåÊ³Ì�ÈKÖ�Ë�ÐFÌNØ"Ç~ÍKÇ~É�Ì�Î~É�Ë�Õ�É�Ë�Ê�Ë�ÐFÌ�Ë�Ö°Ï¶Ð
Ì�Í�ËúûKÉ�Ê�ÌSÌ�×¬Ç®É�Çz×1Ê�Ç~à�Ì�Í�ËúÌ�Î£âKÓ¶ËQÜ ñ à(Î£ÐBáFÌ�ÍKÏ¶Ð�ÙYß1Î£Ð$ÎLÒFÛ
Ë�É�Î£ÙQËNÇ£à�öQ��Ü ÿ~÷~é
íE) ÙQÏ¶ÒQË�Ð_Ì�Ç®íB×2Ë�Ö�Ï�Ê³Í�Ê³Ì�ÈKÖ�Ë�ÐFÌ�ÊxÇzÒ~Ë�É�Î~Ó¶Ó
Ø"ÇQÔ�ÕYÎ£É�Ë�Ö·Ì�Ç'Ì�Í�Ë�ÎLÒ~Ë�É�Î~Ù~ËSÇ£à�ö(��Ü Z��£é
í�)
Ù~ÏÑÒ~Ë�Ð®Ì�Ç¹é�í�æ
Ê�Ì�ÈKÖ�Ë�ÐQÌ�Ê�Ï¶ÐKÖ�ÏÑØ�ÎzÌ�ËUÖ®Ì�ÍKÎzÌ�Ì�ÍKË�Ê³Ì�ÈYÖ�Ë�ÐFÌxâYÇ�Ö�á_ÎQÊ�În×¼Í�ÇQÓ¶Ë
à¾Ë�Ó¶Ì�Ì�ÍKÎzÌ�íB×2Ë�Ö�ËUÊ(ÍKÎQÖ·Ô�Î~Ö�Ë8Î�Ô�Î£É�Ù~ÏÑÐKÎ£ÓÑÓÑánÙQÉ�ËUÎzÌ�Ë�É(Ø"ÇQÐ�Û
Ì�É�Ï¶âKÈ�Ì�ÏÑÇ~Ð�Ü!ÝKÈ�É�Ì�Í�Ë�É¼Ï¶ÐBÒ~ËUÊ�Ì�Ï¶ÙFÎzÌ�Ï¶ÇQÐNÏÑÐSÉ�Çz×1Êw÷�Î~ÐKÖSþxÊ�Í�Çz×1Ê
Ì�ÍKÎ£Ì(íB×¬ËUÖ�Ë�ÊdÙFÎLÒ~Ë�Ê³ÓÑÏ¶ÙQÍFÌ�ÓÑáåÔxÇ~É�Ë�Ø�É�ËUÖ�ÏvÌdÌ�ÇSÌ�Í�Ë�ÏÑÉ�à¾ÇQÉ�Ë�Ï¶ÙQÐ
Ø"ÇQÈ�ÐFÌ�Ë�É�ÕKÎ~É³Ì�Ê�ê³öQ�BÜ ÷Qõ~é
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Figure 2. USD Distributions (Statistical Data)
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È�Ð�Ï¶à¾Ç~É�ÔxÏvÌ�á®ÎQØ*Ì�ÏÑÒ~Ë�Ó¶áQÜ ñ ÌxÔxÏÑÙ~ÍFÌxÕYË�É�ÍKÎ~ÕKÊ�âYË8ÒzÎ£ÓÑÈKÎ£âKÓ¶ËSÌ�Ç
Ê³ÕCË�ÐYÖ8Ì�ÏÑÔ�Ë�Î£ÐKÖ8Ë�ÞCÇQÉ³Ì Ë�ù�Õ�ÓÑÎ~Ï¶ÐKÏ¶Ð�Ù�×¼ÍBáSÌ�Í�Ë(×¬ÇQÉ�Ó�Ö8ÏÑÊ Ð�Ç£Ì
Ë�ÚFÈKÎ~Ó/Î£ÐYÖ�Ë�ÙQÎ~Ó¶Ï¶Ì�Î~É�Ï�Î£ÐfßYÎ£ÐYÖ8Ì�ÍKÎ£Ì Ì�ÍKÏÑÊ
ÏÑÊ�Î�ÕKÎ~É³Ì
Ç£à)×¬ÇQÉ�ãFÛ
Ï¶ÐKÙ·×¼ÏvÌ�Í°Ì�Ë�Î~ÔxÊaÇ£àdÕYË�Ç~Õ�ÓÑË�×¼ÏvÌ�Í©Ö�ÏvÞ<Ë�É�ÏÑÐ�Ù®Î£ÙQË�ÐKÖ�ÎQÊ�Î£ÐKÖ
Ï¶ÐFÌ�Ë�É�Ë�Ê³Ì�Ê�Ü!æ Ê1Î�É�Ë�Ê�È�ÓvÌ¼Ì�Í�Ë�Ê�Ó¶ÏÑÙ~ÍFÌ¼ÒzÎ£É�ÏÑÎ£Ì�ÏÑÇ~ÐKÊwÏÑÐ�ÍKÎ£É�Ö�×wÎ£É�Ë
Ø"ÇQÐ�ûKÙ~ÈKÉ�Î£Ì�ÏÑÇ~ÐKÊ)Î~ÐKÖ�ÔxÎ~É�ãBÏÑÐ�Ù�Õ�É�Ç�Ø"Ë�Ê�Ê�Ë�Ê�âCË�Ø"ÇQÔxË ÎdÕKÎ£É�ÌHÇ~à
Ó¶ËUÎ£É�Ð�ÏÑÐ�Ù�Î~âYÇQÈ�Ì1×2Ç~É�ãFÏÑÐ�Ù�Õ�É�ÇBØ�Ë�Ê�Ê�Ü

è ÍFÈYÊ�ß�É�ÎzÌ�Í�Ë�É�Ì�ÍKÎ£ÐëÉ�Ë�Ê�ÕYÇQÐKÖ�ÏÑÐ�Ù©Ö�Ï¶É�Ë�Ø"Ì�ÓÑá}Ì�Ç�Ê³Ì�ÈYÖ�Ë�ÐFÌ
Õ�É�Ë�Ê�Ê³È�É�Ë®Ì�ÇëÈ�Ð�Ï¶à¾á Ù~É�Î~Ö�ÏÑÐ�ÙIÎ£ÐKÖ-Ç£Ì�Í�Ë�É·Î~Ê�ÕCË�Ø*Ì�Ê¹Ç£àaÌ�Í�Ë
Ø"ÇQÈ�É�Ê�Ë�âBá�Ô�Î£ãBÏÑÐ�ÙaÌ�Í�Ë�Ô Ï�Ö�Ë�ÐFÌ�ÏÑØ�Î£ÓPßC×2Ë�âYË�Ó¶ÏÑË�ÒQË�Ì�ÍYÎzÌ�Ì�Í�Ï�Ê
Ê³ÍKÇ~È�Ó�Ö(ÐKÇ£Ì)âYËwÌ�Í�Ë1Ø�ÎQÊ³ËwÎzÌHÎ~Ó¶ÓPÜq�)Î£É�Ì�Ç~àKÌ�ÍKË1Ê�Ì�É�Ë�Ð�Ù£Ì�Í�Ç~àCÎ£Ð
Ï¶ÐFÌ�Ë�É�ÐKÎzÌ�Ï¶ÇQÐKÎ£Ó�ÕKÉ�Ç~ä�Ë�Ø*Ì
ÏÑÊ1Ì�Í�Ë(Ö�ÏvÞ<Ë�É�Ë�ÐFÌ�Ø�È�Ó¶Ì�È�É�Î£Ó�Î£ÐKÖ�ËUÖ�È�Û
Ø�Î£Ì�ÏÑÇ~ÐKÎ~Ó2ÕCË�É�Ê�ÕYËUØ*Ì�ÏÑÒ~ËUÊ�ß¬Î£ÐKÖ_Ì�Í�Ë�ÔxÇ�Ö�Ë�ÊxÇ~à
Ø"ÈKÓvÌ�È�É�Î~Ó1Î£ÐKÖ
Ó¶ËUÎ£É�Ð�ÏÑÐ�Ù�Ï¶ÐFÌ�Ë�É�ÎQØ*Ì�Ï¶ÇQÐIâCË"Ì�×2Ë�Ë�Ð Ö�Ï�Ê³ÕKÎ~É�Î£Ì�Ë·Ø"Ó�Î~Ê�Ê�Ë�Ê�Ü è Í�Ë
ÔxÇ~É�Ë(×2Ë�ÎQØ*Ì Ì�ÇSÔ�Î~ã~Ë�Ì�Í�Ë�Ø"Ó�Î~Ê�Ê Ë�ÐBÒFÏÑÉ�Ç~Ð�ÔxË�ÐFÌ�Ê È�ÐKÏvà¾ÇQÉ�Ô�ß
Ì�Í�ËxÔxÇ~É�Ëx×¬ËxÉ�Ç~â'Ê�Ì�ÈKÖ�Ë�ÐFÌ�ÊdÇ£à2Ì�Í�Ë�Î£âKÏ¶ÓÑÏvÌ�áåÌ�Ç�Ë"ù�ÕCË�É�Ï¶Ë�ÐKØ"Ë
Ø"È�Ó¶Ì�ÈKÉ�Î~ÓHÖ�Ï¶ÞCË�É�Ë�ÐKØ"ËxûKÉ�Ê³Ì�ÍKÎ£ÐKÖ�Ü ñ ÊdÌ�ÍKÏÑÊ�Î~Ê�ÕYËUØ*Ì�Ç£à¼ó¼È�ÐKË"Û
Ê�Ì�Ç~Ð�Ë�Ç£àHÊ�È�daØ"ÏÑË�ÐFÌdÏ¶ÔxÕCÇ~É�Ì�Î£ÐYØ"Ë�Ì�ÍKÎzÌd×¬Ë�Ê³ÍKÇ~È�Ó�ÖåÎ~Ê�ã�Ê�Ì�È�Û
Ö�Ë�ÐFÌ�ÊwÌ�ÇaÊ�È�Þ<Ë�É1ÏÑÐ�Ç~É�Ö�Ë�ÉwÌ�Ç�Ó¶ËUÎ£É�ÐNÌ�Í�Ë�ÓÑË�Ê�Ê³ÇQÐUn è Í�Ï�Ê¼Ï�Ê1Î£Ð
Ç~Ð�ÙQÇ~ÏÑÐ�Ù
Î~ÐKÖ�Ï¶ÐFÌ�Ë�É�ËUÊ�Ì�Ï¶ÐKÙ�ÚFÈ�ËUÊ�Ì�Ï¶ÇQÐ�ß£Î£ÐKÖ�×2Ë2Î~É�Ë2Ï¶ÐFÌ�Ë�É�Ë�Ê³Ì�Ë�Ö
Ï¶Ð�Ç~Ì�Í�Ë�É¼É�ËUÊ³ÕCÇ~ÐKÊ�Ë�Ê¬Ì�Ç�Ì�Í�Ï�Ê1ÚFÈ�Ë�Ê³Ì�ÏÑÇ~Ð�Ü

�HÊ³Ì�Î£âKÓ¶Ï�Ê³ÍKÏ¶Ð�ÙåÎ~ÐKÖ·Î£ÕKÕ�Ó¶áBÏÑÐ�ÙúÎ�ÙQÉ�ÎQÖ�Ï¶ÐKÙ�Ê�Ø�Í�Ë�Ô�ËaÌ�ÇåÏÑÐ�Û
Ì�Ë�É�ÐKÎ£Ì�ÏÑÇ~ÐKÎ~Ó�Ø"Ç~ÈKÉ�Ê�Ë¬Ç~ÞCË�É�ÏÑÐ�ÙFÊ/É�Ë�ÚFÈ�ÏÑÉ�Ë�Ê�Ø"ÇQÐKÊ³Ï�Ê³Ì�Ë�ÐFÌ)Ø"ÇQÔ�Ô�È�Û
Ð�Ï�Ø�ÎzÌ�Ï¶ÇQÐ�Î£ÐKÖ�ÎxÍ�ÏÑÙ~Í�ÓÑË�Ò~Ë�Ó�Ç£à�Ì�É�ÈKÊ³Ì1âCË"Ì�×2Ë�Ë�Ð8Ì�Í�Ë�ÏÑÐKÊ�Ì�É�ÈYØ*Û
Ì�ÇQÉ�Ê�ÏÑÐFÒQÇ~ÓÑÒ~ËUÖ`Ü ñ Ð'Ì�Í�ÏÑÊ(Ø"Ç~ÈKÉ�Ê�Ë(Ì�É�ÈYÊ�Ì�×wÎ~ÊdË�Ê³Ì�Î~â�ÓÑÏÑÊ�Í�Ë�ÖnâBá
Ë�Ð�ÙFÎ£ÙQÏ¶Ð�Ù�ÏÑÐ_Ë�ùBÌ�Ë�ÐYÊ³ÏÑÒ~ËNØ�Ç~ÓÑÓÑÎ~âYÇQÉ�Î£Ì�ÏÑÇ~Ð¹ÏÑÐ_Ö�Ë�ÒQË�ÓÑÇ~Õ�ÏÑÐ�Ù�Ì�Í�Ë
Ù~É�Î~Ö�ÏÑÐ�Ù®Ê�Ø�Í�Ë�ÔxËQß1Î£ÐKÖ©Ø�Ç~ÐKÊ�ÏÑÊ³Ì�Ë�ÐFÌNÇ~ÕCË�Ð}Ø�Ç~ÔxÔ(È�ÐKÏÑØ�ÎzÌ�ÏÑÇ~Ð
âYË�Ì�×¬Ë�Ë�Ð°Ì�Í�Ë�Ê³Ì�Î£Þ}Ï¶ÐBÒ~ÇQÓ¶ÒQË�Ö`ÜM�©Í�Ï¶ÓÑË8Ì�Í�Ï�ÊxÏ�ÊxÐ�Ç£ÌaÎ£ÓÑ×wÎLáBÊ
ÕYÇFÊ�Ê�ÏÑâ�Ó¶ËQßQ×2Ë
Ø�Ç~ÐKÊ�Ï�Ö�Ë�É2ÏvÌ¼Î£ÐNË"ùBÌ�É�Ë�ÔxË�ÓÑáxÏ¶ÔxÕCÇ~É�Ì�Î~ÐQÌwÎ~Ê�ÕYËUØ*Ì
Ç£à Ø�Ç~ÓÑÓÑÎ~âYÇQÉ�Î£Ì�ÏÑÇ~Ð�ß)Î£ÐYÖ·Ç~Ð�ËNÌ�ÍKÎ£Ì�Ø�Î£Ð�Ð�Ç~Ì�âCËSË�ÔxÕ�ÍKÎ~Ê�ÏÑý�Ë�Ö
Ë�Ð�ÇQÈ�Ù~ÍçÏÑÐ�Ø�Î~Ê�Ë�Ê�×¼Í�Ë�É�Ë8à¾Ç~É�Ë�ÏÑÙ~ÐçÏÑÐKÊ�Ì�É�ÈYØ*Ì�ÇQÉ�Ê�×¼ÏÑÓ¶Ó âYËåÖ�Ï¶Û
É�ËUØ*Ì�Ó¶á�É�ËUÊ³ÕCÇ~ÐYÊ³ÏÑâ�ÓÑË¼à¾Ç~ÉHÌ�Í�Ë ûKÐKÎ£ÓCÙ~É�Î~Ö�Ë¼Ç£àfÎ�ÓÑÇ�Ø�Î£ÓCÊ�Ì�ÈKÖ�Ë�ÐQÌUÜ
æ Ê�Ì�ÈKÖ�Ë�ÐQÌ¼Ì�ÍKÎzÌ¼Ì�Í�Ë�áNÔ�ÏÑÙ~ÍFÌ1Ð�Ë�Ò~Ë�É¼Ô�Ë�Ë"Ì1ÏÑÐSÕCË�É�Ê�Ç~Ð�Ü



Ý�ÏÑÐKÎ£Óp�!É�Ë�Ê�Ë�ÐFÌ�Î£Ì�ÏÑÇ~Ð �!É�Ç£ä"Ü�Ý�È�ÐYØ*Ì�ÏÑÇ~ÐYÎ£ÓÑÏvÌ�á è Ë�Î£Ô ð Ï¶ÓÑË�Ê³Ì�ÇQÐ�Ë ñ ÐKÖ`Ü ð ÏÑÓÑË�Ê³Ì�Ç~ÐKË
é
í�æ í�×¬ËUÖ�Ë�Ð é
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Figure 3. Final Assessment Task Grades
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�'Ë�ÍKÎLÒQË�ÎQÖ�Ö�É�Ë�Ê�Ê³ËUÖ�Ì�×2Ç�Ø�Ç~ÐKØ�Ë�É�ÐKÊ
Ì�ÍKÎ£Ì�Î£É�ÇQÊ�Ë�Ö�ÈKÉ�ÏÑÐ�Ù
Î£Ð�ÏÑÐQÌ�Ë�É�ÐKÎzÌ�Ï¶ÇQÐKÎ£ÓCØ"ÇQÓ¶Ó�Î£âCÇ~É�ÎzÌ�Ï¶ÒQË¼Õ�É�Ç~ä�Ë�Ø"Ì¬Ø"ÇQÈ�É�Ê�Ë~Ü è Í�Ë ûKÉ�Ê³Ì
Ø"Ç~ÐYØ"Ë�É�Ð8×2ÎQÊwÌ�ÍKÎ£Ì È�Ð�Ë�Ò~Ë�Ð8×2Ç~É�ãNØ�Ç~ÐFÌ�É�Ï¶âKÈ�Ì�ÏÑÇ~ÐKÊ1×¬ÇQÈ�ÓÑÖ8âCË
ÔxÎQÖ�ËúâBá©Ê³Ì�ÈKÖ�Ë�ÐFÌ�ÊSÇ£à�Ö�Ï¶Þ<Ë�É�Ë�ÐFÌSÐKÎ£Ì�ÏÑÇ~ÐKÎ~Ó¶Ï¶Ì�ÏÑË�ÊSâKÎQÊ³ËUÖ©Ç~Ð
Ø"È�Ó¶Ì�È�É�Î£Ó�à\ÎQØ*Ì�ÇQÉ�ÊdÎ~ÐKÖnÊ�ÏÑÙ~Ð�Ï¶ûYØ�Î~ÐFÌ�Ö�ÏvÞ<Ë�É�Ë�ÐKØ�Ë�ÊdÏÑÐúÌ�Í�ËxûKÐKÎ~Ó
Ù~É�Î~Ö�ËaâCË"Ì�×2Ë�Ë�Ð·Ì�ÍKË8é�í�æ½Î£ÐKÖ_í�×¬ËUÖ�Ë�Ð�Ü è Í�ËSã~Ë�á'ÕCÇ~ÏÑÐFÌ
ÏÑÖ�Ë�ÐFÌ�Ï¶ûKË�Ö�ÏÑÐ�Ì�Í�ÏÑÊ/ÕKÎ~ÕYË�ÉfÏ�Ê�Ì�ÍKÎzÌ�Î£Ó¶Ì�Í�ÇQÈ�Ù~Í�É�Ë�ÕCÇ~É�Ì�Ê/Î£ÐKÖ�Ö�ÏÑÊ³Û
Ø"ÈKÊ�Ê³ÏÑÇ~Ð�Ê�Ë�Ë�Ô�ËUÖSÌ�ÇaÏÑÐKÖ�Ï�Ø�Î£Ì�Ë�Ì�ÍKÎzÌ1Ì�Í�Ë(é�í�æ Î£ÐYÖåíB×¬ËUÖ�Ï�Ê³Í
Ù~É�Î~Ö�Ë�Ê�áBÊ³Ì�Ë�Ô�Êd×¬ÇQÈ�ÓÑÖ'ÙQË�Ð�Ë�É�Î£Ì�Ë�Ö�Ï¶ÞCË�É�Ë�ÐQÌ�Ó¶Ë�Ò~Ë�Ó�Ê�Ç~à2×2Ç~É�ã
Ï¶Ð�ÕKÈ�Ì�ß�ÏÑÐaÌ�Í�Ë
Ë�ÐKÖ�Ì�Í�ËdÙ~É�Î~Ö�ËUÊ)à¾ÇQÉ2Î~Ó¶ÓCÌ�ËUÎ£Ô�Ê2Î£ÐKÖaÌ�Í�Ë�Î£ÓÑÓÑÇ£Û
Ø�ÎzÌ�Ï¶ÇQÐKÊ�Ç~à�ÕYË�Ë�É�Ë"Þ<Ç~É�Ì�Ê�Í�Çz×'Ì�ÍKÎ£Ì/ÕKÎ~É³Ì�ÏÑØ�Ï¶ÕYÎ£ÐFÌ�Ê�Ö�Ï�Ö�Ð�Ç£Ì/à¾Ë�Ë�Ó
Ì�ÍKÎ£Ì Ç~Ð�Ë�Ê³Ï�Ö�Ë�Ç~à�Ì�Í�Ë(Ç~Ì�Í�Ë�É1ÍKÎQÖ�Ö�Ç~Ð�Ë�Ê³ÏÑÙ~Ð�Ï¶ûYØ�Î£ÐFÌ�ÓÑáNÔxÇ~É�Ë
×¬ÇQÉ�ã<Ü è Í�Ë�íB×2Ë�Ö�Ï�Ê�ÍúÎ£ÐKÖúé
í�æ Ì�ËUÎ£Ô½ÍKÎ£ÓÑÒ~ËUÊ
Î~ÓÑÊ�ÇNÎ~Ù~É�Ë�Ë�Ö
Ê�Ì�É�ÇQÐ�Ù~ÓÑá�Ç~Ð¹Í�Çz×-Ì�Í�ËaØ�Ç~ÐFÌ�É�ÏÑâ�È�Ì�ÏÑÇ~ÐYÊdÍKÎ~Ö'âCË�Ë�Ð·Ô�ÎQÖ�Ë�âBá
Ì�Í�Ë�Ï¶É�Ì�ËUÎ£Ô ÔxË�Ô(âCË�É�Ê�Ï¶É�É�ËUÊ³ÕCË�Ø"Ì�ÏÑÒ~ËaÇ~à1Õ�ÍBá�Ê³Ï�Ø�Î~ÓHÓÑÇBØ�ÎzÌ�Ï¶ÇQÐ�Ü
ñ Ð�ÎQÖ�Ö�Ï¶Ì�ÏÑÇ~Ð�à¾Ë�×ëØ�Ç~ÔxÕ�Ó�Î£ÏÑÐFÌ�ÊwÏÑÐKÖ�Ï�Ø�ÎzÌ�Ë�Ê1Ì�ÍKÎ£Ì
Ê�Ì�ÈKÖ�Ë�ÐQÌ�Ê1Î~Ø"Û
Ø"Ë�Õ�Ì�Ë�ÖúÌ�ÍKË�Ê�ËaÎ~Ê�Ê³ËUÊ�Ê�ÔxË�ÐFÌ�ÊdÎ£ÐYÖåÌ�Í�Ë�ÇzÒ~Ë�É�Î~Ó¶Ó�Ù~É�Î~Ö�ÏÑÐ�Ù�Ê³á�Ê³Û
Ì�Ë�Ô½Î~Ê1ÍKÎLÒBÏ¶Ð�Ù�âCË�Ë�Ð�à\Î£ÏÑÉ Î~ÐKÖ�É�Ë�×2Î~É�Ö�Ë�ÖSË"Þ<Ç~É�Ì
Î£Õ�ÕKÉ�ÇQÕ�É�Ï¶Û
ÎzÌ�Ë�Ó¶áQÜ
è ÍKËnÊ�Ë�Ø"ÇQÐKÖ©Ï�Ê�Ê�È�Ën×2ÎQÊaÕCË�É�Ø"Ë�ÏÑÒ~ËUÖ}Ö�Ï¶ÞCË�É�Ë�ÐKØ"ËUÊNÏÑÐ©Ì�Í�Ë

Î£Õ�Õ�ÓÑÏ�Ø�ÎzÌ�Ï¶ÇQÐåÇ£à)Ì�Í�ËxÙ~É�Î~Ö�ÏÑÐ�ÙNÊ�Ø�Í�Ë�Ô�Ë�âBá�Ì�Í�Ë�Ì�×¬ÇSÏ¶ÐYÊ�Ì�É�ÈKØ"Û
Ì�Ç~É�Ê�Ü è Í�ÏÑÊa×2ÎQÊ�Î·Ø"Ç~ÐYØ"Ë�É�Ð°Ì�Ç·âCÇ£Ì�Í�Ì�Í�Ë�ÏÑÐKÊ�Ì�É�ÈYØ*Ì�ÇQÉ�Ê�ÎQÊ
ÏvÌ8Ì�É�Î£ÐKÊ�Õ�ÏÑÉ�ËUÖ�Ì�ÍYÎzÌ8Ì�Í�Ë�Ï¶É�ÔxË"Ì�Í�Ç�Ö�Ê8Ç£à�ÎQÊ�Ê�Ï¶ÙQÐ�ÏÑÐ�Ù®Ù~É�Î~Ö�Ë�Ê
ÍKÎ~ÖçÖ�ÏÑÒ~Ë�É�Ù~ËUÖ_Ö�ËUÊ³ÕKÏvÌ�ËåØ"ÓÑÇQÊ�Ë�Î~ÐKÖçØ"Ç~ÐFÌ�Ï¶ÐBÈ�ÇQÈKÊ�Ø"ÇQÔ�Ô�È�Ð�Ï¶Û
Ø�ÎzÌ�Ï¶ÇQÐ®Ì�Í�É�ÇQÈ�Ù~ÍKÇ~È�Ì�Ì�Í�Ë�Ø�Ç~È�É�Ê³ËQÜ ñ ÐçÉ�ËUÎ£ÓÑÏvÌ�áQß)Ì�ÍKË8ÏÑÔxÕKÎ~Ø"Ì
Ç£à�Ê³ÈYØ�Í}Ö�Ï¶ÒQË�É�Ù~Ë�ÐKØ"Ë�×wÎ~Ê�ÔxÏÑÐ�Ï¶ÔxÏÑý�ËUÖ©âBá_Ì�Í�ËúÔ�Î£ÐKÐ�Ë�ÉaÏÑÐ
×¼Í�ÏÑØ�ÍúÌ�Í�Ë�Ù~É�Î~Ö�Ï¶Ð�ÙSÊ�Ø�Í�Ë�ÔxË�ÍKÎQÖåâCË�Ë�ÐnÖ�Ë�ÒFÏ�Ê�Ë�Ö`Ü è Í�Ï�Ê�É�Ë�Û
Ï¶Ð�à¾ÇQÉ�Ø�Ë�Ê�Ì�Í�Ë1ÏÑÔxÕYÇQÉ³Ì�Î£ÐKØ�Ë1Ç£à`Õ�É�Ë"Û¥Î£ÙQÉ�Ë�Ë�Ö�Ù~É�Î~Ö�ÏÑÐ�ÙdÔxË"Ì�ÍKÇBÖKÊ
Î£ÐKÖ�ÕKÉ�Ç�Ø"ËUÖ�È�É�Ë�Ê�Ü æ1ÐnË"ù�Î£ÔxÏÑÐKÎzÌ�Ï¶ÇQÐ�Ç£à)Ì�Í�Ë�Ô�Î~É�ãBÏÑÐ�ÙNÖ�Î£Ì�Î
Ê³Í�Çz×1Ê Ì�ÍYÎzÌdÒLÎ~É�Ï�ÎzÌ�Ï¶ÇQÐKÊ
Ï¶ÐúÌ�Í�Ë�Ù~É�Î~Ö�ËUÊ
ÎQÊ�Ê�ÏÑÙ~Ð�ËUÖ�Ì�ÇSÌ�ËUÎ£Ô�Ê
âFá�Ì�Í�Ë
í�×¬ËUÖ�ÏÑÊ�Í�Î£ÐKÖxæ Ô�Ë�É�Ï�Ø�Î~ÐxÏ¶ÐKÊ³Ì�É�ÈKØ"Ì�Ç~É!Î~É�ËwÐ�Ç�ÙQÉ�ËUÎzÌ�Ë�É
Ì�ÍKÎ£ÌfÌ�ÍKÇQÊ�ËHÌ�ÍKÎzÌ�×¬ÇQÈ�ÓÑÖ�Ð�Ç~É�Ô�Î£ÓÑÓ¶ádâCË¬Ë�ùBÕCË�Ø"Ì�ËUÖ�Ö�È�Ë¬Ì�Ç�É�Î~Ð�Û
Ö�Ç~Ô3ÒLÎ~É�Ï�ÎzÌ�Ï¶ÇQÐnÏÑÐ'Ì�Í�ËSÎ£â�ÏÑÓ¶Ï¶Ì�áåÇ~à¬Ì�Í�ËNÊ³Ì�ÈKÖ�Ë�ÐFÌ�Ê�Î~Ó¶ÓÑÇ�Ø�ÎzÌ�Ë�Ö
Ì�Ç8Ë�Î~Ø�Í'Î~Ê�Ê³ËUÊ�Ê�Ç~ÉUÜ�Ý�ËUÎ£É�Ê Ì�ÍKÎzÌ�Ê³Ì�ÈKÖ�Ë�ÐFÌ�Ê�×2Ç~È�Ó�ÖnØ�ÍYÎ£ÓÑÓ¶Ë�Ð�Ù~Ë
ÔxÎ~É�ã�ÊHÌ�ÍKÎ£Ì2×2Ë�É�Ë
Ö�Ë"Ì�Ë�É�ÔxÏÑÐ�Ë�ÖSÈKÊ�Ï¶ÐKÙ(ÏÑÐQÌ�Ë�É�ÒBÏ¶Ë�×1Ê2Î~ÐKÖaÕCË�Ë�É
Î~Ê�Ê³ËUÊ�Ê�ÔxË�ÐFÌ�ßHÎ~ÐKÖ_Ì�ÍKÎ£Ì�Ê³Ì�ÈYÖ�Ë�ÐFÌ�Êa×¬ÇQÈ�ÓÑÖ_ÍKÎLÒ~Ë8ÓÑË�Ê�Ê�Ø"Ç~Ð�û�Û
Ö�Ë�ÐKØ�ËNÏÑÐ®Ì�Í�ËNà\Î~Ï¶É�Ð�ËUÊ�Ê�Ç£à Ô�Î~É�ã�Ê�Î£ÓÑÓ¶Ç�Ø�Î£Ì�ËUÖ·âBá¹Îåà¾Ç~É�Ë�ÏÑÙ~Ð
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