








































QUESTION NO. 11: EXAMPLE OF SAVINGS TO INVESTMENT RATIO PROTECTION FOR HOMEOWNER/BORROWER

OLD HVAC SEER 6 NEW HVAC SEER 14

System Cost $3,500.00 System Cost $7,500.00

Annual Kwh Consumption 16,736 Annual Kwh Consupmtion 6,025

Annual Cost @ .15/kWh $2,510.40 Annual Cost @ .15/kWh $903.75

Annual kWh Saved vs. 6 SEER 10,711

Annual Cost Savings vs. 6 SEER $1,606.65

Life Cycle kWh Saved (15yrs) 160,665        

Life Cycle Cost Savings vs. 6 SEER (15yrs) $26,995.37

Annual Assessment (7% for 15yrs) $839.67

Life Span Assessment Costs $12,595.05

Savings to Investment Ratio 1.90

Assumptions:

1. Information based on Energy Savings Calculator developed by EPA and U.S. Department of Energy

2. Life Cycle Cost Savings includes annual energy cost increase of 1.6% based on U.S. Energy Information Administration 

Annual Energy Outlook 2011

3. Savings to Investment Ratio calculated as net present value of life cycle cost savings divided by net present value of life span assessment costs

HVAC Energy Efficiency Upgrade Example (6 SEER to 14 SEER)

vs. 6 SEER



QUESTION NO. 11: EXAMPLE OF SAVINGS TO INVESTMENT RATIO PROTECTION FOR HOMEOWNER/BORROWER

System Costs $41,178.00

CSI Rebate (.64/watt) $3,896.00

Customer Cost $37,282.00

30% Federal Tax Credit $11,184.60

Net Cost $26,097.40

Estimated Annual kWh Produced 11,679

Annual Energy Cost w/o Solar @.18/kWh $2,547.00

Annual Energy Cost w Solar $296.00

Annual Energy Cost Savings @ (.18/kWh) $2,251.00

Life Cycle Energy Cost Savings (20yrs.) $52,567.02

Annual Assessment (7% for 20yrs) $2,516.37

Life Span Assessment Costs $50,327.40

Savings to Investment Ratio 1.02

Assumptions:

1. Life Cycle Cost Savings includes annual energy cost increase of 1.6% based on U.S. Energy Information Administration 

Annual Energy Outlook 2011

2. Energy solar production based on actual Palm Desert,CA property installation

3. Savings to Investment Ratio calculated as net present value of life cycle energy cost savings divided by net present value of life span assessment costs

Solar Installation Example 6.87 kW System
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ÄÇÉÈ¼ÇÂÉÿ Ë¿»ÇÀÃËÂ¼úÿ À¾ÁºÇÌËÌÿ ¼ÈÏ¼ÿ ½»ÍÈÿ ÇÃÀ¾ÁºËùýþ

ÃËÂ¼½ÿÏ¾ËÿÀË¾ÃÏÂËÂ¼Ä·ÿÏÊÊÇ¸ËÌÿ¼Áÿ ¼ÈËÿÀ¾ÁÀË¾¼·øÿØ»ÍÈÿýý

¼Ë¾Ãÿ ÇÂÍÄ»ÌË½ÿ ¼ÈËÿ ¾ËÏ½ÁÂÏÎÄËÿ ÍÁ½¼½ÿ ÁÊÿ ÏÂÿ Ï»ÌÇ¼ÿ »Âùýü

ÌË¾¼ÏÅËÂÿ Î·ÿ Ïÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ¼Áÿ ÇÌËÂ¼ÇÊ·ÿ ÀÁ¼ËÂ¼ÇÏÄÿýû

ËÂË¾É·ÿ½ÏºÇÂÉ½ÿ¼ÈÏ¼ÿÍÁ»ÄÌÿÎËÿÏÍÈÇËºËÌÿ¼È¾Á»ÉÈÿÇÂ½¼ÏÄùýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üøòøöÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüüø îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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ÄÏ¼ÇÁÂÿ ÁÊÿ ÏÂ·ÿ ÁÊÿ ¼ÈËÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿ ÌË½Í¾ÇÎËÌÿ ÇÂÿ ¼ÈÇ½ÿþ

ÀÏ¾ÏÉ¾ÏÀÈøÿý

üõõûÿ ×ÈËÿ ¼Ë¾Ãÿ ´´¹Ï¼Ë¾ÿ ÍÁÂ½Ë¾ºÏ¼ÇÁÂÿ ÏÂÌÿ ËÊÊÇùü

ÍÇËÂÍ·ÿ ÇÃÀ¾ÁºËÃËÂ¼½³³ÿ ÃËÏÂ½ÿ ÃËÏ½»¾Ë½ÿ ¼Áÿ ¾ËÌ»ÍËÿû

ÍÁÂ½»ÃÀ¼ÇÁÂúÿ ¼È¾Á»ÉÈÿ ÍÁÂ½Ë¾ºÏ¼ÇÁÂÿ Á¾ÿÃÁ¾Ëÿ ËÊÊÇÍÇËÂ¼ÿú

»½Ëÿ ÁÊÿ ¹Ï¼Ë¾ÿ Î·ÿ ¼ÈËÿ À¾ÁÀË¾¼·úÿ ÇÂÍÄ»ÌÇÂÉÿ ÇÂ½¼ÏÄÄÏ¼ÇÁÂÿù

ÁÊÿ ÄÁ¹ùÊÄÁ¹ÿ ¼ÁÇÄË¼½ÿ ÏÂÌÿ ½ÈÁ¹Ë¾ÈËÏÌ½úÿ ÇÂ½¼ÏÄÄÏ¼ÇÁÂÿ ÁÊÿø

¼ÇÃË¾ÿ Á¾ÿ ¼ÇÃÇÂÉÿ ½·½¼ËÃÿ ÊÁ¾ÿ ÈÁ¼ÿ ¹Ï¼Ë¾ÿ ÈËÏ¼Ë¾½úÿ ÏÂÌÿ÷

ÇÂ½¼ÏÄÄÏ¼ÇÁÂÿÁÊÿ¾ÏÇÂÿÍÏ¼ÍÈÃËÂ¼ÿ½·½¼ËÃ½øÿö

üõôûÿ ×ÈËÿ ¼Ë¾Ãÿ ´´À¾ÁÀË¾¼·ÿ Á¹ÂË¾³³ÿ ÃËÏÂ½ÿ ¼ÈËÿþÿ

Á¹ÂË¾ÿ ÁÊÿ ¾ËÍÁ¾Ìÿ ÁÊÿ ¾ËÏÄÿ À¾ÁÀË¾¼·ÿ ¼ÈÏ¼ÿ Ç½ÿ ½»ÎÆËÍ¼ÿ ¼Áÿþþ

ÏÿÛêèåÿÏ½½Ë½½ÃËÂ¼úÿ¹ÈË¼ÈË¾ÿ½»ÍÈÿÀ¾ÁÀË¾¼·ÿ Ç½ÿ¶ÁÂËÌÿþý

Á¾ÿ »½ËÌÿ ÊÁ¾ÿ ¾Ë½ÇÌËÂ¼ÇÏÄúÿ ÍÁÃÃË¾ÍÇÏÄúÿ ÇÂÌ»½¼¾ÇÏÄúÿ Á¾ÿþü

Á¼ÈË¾ÿ»½Ë½øÿþû

üõóûÿ ×ÈËÿ ¼Ë¾Ãÿ ´´¿»ÏÄÇÊÇËÌ³³ÿ ÃËÏÂ½úÿ ¹Ç¼Èÿ ¾Ë½ÀËÍ¼ÿþú

¼ÁÿÛêèåÿÇÃÀ¾ÁºËÃËÂ¼½úÿ¼ÈÏ¼ÿ¼ÈËÿÇÃÀ¾ÁºËÃËÂ¼½ÿÃËË¼ÿþù

¼ÈËÿÍ¾Ç¼Ë¾ÇÏÿ½ÀËÍÇÊÇËÌÿÇÂÿ½ËÍ¼ÇÁÂÿñøÿþø

èóõþÿ úþÿ çéó÷çíóìçÿ ëòÿ ê÷õóÿ êéëñé÷íèÿ öäÿ òìí÷ÿ ÷ìôÿþ÷

òðîíõþÿþö

üÏûÿ ßåÝçåÙ ãÖáçêÝèåøµ×ÈËÿ çÇ¾ËÍ¼Á¾ÿ ÁÊÿ ¼ÈËÿ äËÌùýÿ

Ë¾ÏÄÿ âÁ»½ÇÂÉÿ äÇÂÏÂÍËÿ êÉËÂÍ·úÿ ÏÍ¼ÇÂÉÿ ÇÂÿ ¼ÈËÿ çÇ¾ËÍ¼Á¾³½ÿýþ

ÉËÂË¾ÏÄÿ½»ÀË¾ºÇ½Á¾·ÿÍÏÀÏÍÇ¼·úÿ½ÈÏÄÄÿÌÇ¾ËÍ¼ÿ ¼ÈËÿäËÌË¾ÏÄÿÝÏùýý

¼ÇÁÂÏÄÿÞÁ¾¼ÉÏÉËÿê½½ÁÍÇÏ¼ÇÁÂÿÏÂÌÿ ¼ÈËÿäËÌË¾ÏÄÿâÁÃËÿßÁÏÂÿýü

ÞÁ¾¼ÉÏÉËÿèÁ¾ÀÁ¾Ï¼ÇÁÂÿ¼Áµÿýû

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üøòøöÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüü÷ îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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üõûÿ Ç½½»Ëÿ É»ÇÌÏÂÍËúÿ ¹Ç¼ÈÇÂÿ óöÿ ÌÏ·½ÿ ÏÊ¼Ë¾ÿ ¼ÈËÿþ

ÌÏ¼Ëÿ ÁÊÿ ËÂÏÍ¼ÃËÂ¼ÿ ÁÊÿ ¼ÈÇ½ÿ êÍ¼úÿ À¾ÁºÇÌÇÂÉÿ ¼ÈÏ¼ÿ ¼ÈËÿý

ÄËº·ÿ ÁÊÿ Ïÿ Ûêèåÿ Ï½½Ë½½ÃËÂ¼ÿ ÏÂÌÿ ¼ÈËÿ Í¾ËÏ¼ÇÁÂÿ ÁÊÿ Ïÿü

Ûêèåÿ ÄÇËÂÿ ÌÁÿ ÂÁ¼ÿ ÍÁÂ½¼Ç¼»¼Ëÿ Ïÿ ÌËÊÏ»Ä¼ÿ ÁÂÿ ÏÂ·ÿ ÄÁÏÂÿû

½ËÍ»¾ËÌÿ Î·ÿ Ïÿ »ÂÇÊÁ¾Ãÿ ÇÂ½¼¾»ÃËÂ¼ÿ ÁÊÿ äËÌË¾ÏÄÿ ÝÏùú

¼ÇÁÂÏÄÿ ÞÁ¾¼ÉÏÉËÿ ê½½ÁÍÇÏ¼ÇÁÂÿ Á¾ÿ äËÌË¾ÏÄÿ âÁÃËÿ ßÁÏÂÿù

ÞÁ¾¼ÉÏÉËÿ èÁ¾ÀÁ¾Ï¼ÇÁÂÿ ÏÂÌÿ ÌÁÿ ÂÁ¼ÿ ¼¾ÇÉÉË¾ÿ ¼ÈËÿ Ë¸Ë¾ùø

ÍÇ½Ëÿ ÁÊÿ ¾ËÃËÌÇË½ÿ ¹Ç¼Èÿ ¾Ë½ÀËÍ¼ÿ ¼Áÿ ÏÂ·ÿ À¾ÁºÇ½ÇÁÂÿ ÁÊÿ÷

½»ÍÈÿ »ÂÇÊÁ¾Ãÿ ½ËÍ»¾Ç¼·ÿ ÇÂ½¼¾»ÃËÂ¼ÿ ÇÊÿ ¼ÈËÿ Ûêèåÿ Ï½ùö

½Ë½½ÃËÂ¼ÿ ÏÂÌÿ ¼ÈËÿ Ûêèåÿ ÄÇËÂÿÃËË¼ÿ ¼ÈËÿ ¾Ë¿»Ç¾ËÃËÂ¼½ÿþÿ

ÁÊÿ½ËÍ¼ÇÁÂÿñëÿþþ

üôûÿ ¾Ë½ÍÇÂÌÿÏÂ·ÿÀ¾ÇÁ¾ÿ Ç½½»ËÌÿÉ»ÇÌÏÂÍËÿÁ¾ÿØËÄÄÇÂÉÿþý

ÏÂÌÿ ØË¾ºÇÍÇÂÉÿ ã»ÇÌË½ÿ ¼ÈÏ¼ÿ Ï¾Ëÿ ÇÂÍÁÂ½Ç½¼ËÂ¼ÿ ¹Ç¼Èÿ ¼ÈËÿþü

À¾ÁºÇ½ÇÁÂ½ÿÁÊÿÀÏ¾ÏÉ¾ÏÀÈÿüõûëÿÏÂÌÿþû

üóûÿ ¼ÏÅËÿ ÏÄÄÿ ½»ÍÈÿ Á¼ÈË¾ÿ ÏÍ¼ÇÁÂ½ÿ ÂËÍË½½Ï¾·ÿ ¼Áÿ ËÊùþú

ÊËÍ¼ÿ¼ÈËÿÀ»¾ÀÁ½Ë½ÿÁÊÿ¼ÈÇ½ÿêÍ¼øÿþù

üÎûÿ ÛÙÜâáéá×áÜÝ Üä çáØèÙáÞáÝê×áÜÝøµ×ÈËÿ çÇ¾ËÍùþø

¼Á¾ÿ ÁÊÿ ¼ÈËÿ äËÌË¾ÏÄÿ âÁ»½ÇÂÉÿ äÇÂÏÂÍËÿ êÉËÂÍ·úÿ ¼ÈËÿ èÁÃÀùþ÷

¼¾ÁÄÄË¾ÿ ÁÊÿ ¼ÈËÿ è»¾¾ËÂÍ·úÿ ¼ÈËÿ äËÌË¾ÏÄÿ ÝÏ¼ÇÁÂÏÄÿ ÞÁ¾¼ÉÏÉËÿþö

ê½½ÁÍÇÏ¼ÇÁÂúÿ ¼ÈËÿ äËÌË¾ÏÄÿ âÁÃËÿ ßÁÏÂÿÞÁ¾¼ÉÏÉËÿ èÁ¾ÀÁ¾Ïùýÿ

¼ÇÁÂúÿ ¼ÈËÿäËÌË¾ÏÄÿçËÀÁ½Ç¼ÿáÂ½»¾ÏÂÍËÿèÁ¾ÀÁ¾Ï¼ÇÁÂúÿ ¼ÈËÿÝÏùýþ

¼ÇÁÂÏÄÿ è¾ËÌÇ¼ÿ ÖÂÇÁÂÿ êÌÃÇÂÇ½¼¾Ï¼ÇÁÂúÿ ¼ÈËÿ éÁÏ¾Ìÿ ÁÊÿ ãÁºùýý

Ë¾ÂÁ¾½ÿ ÁÊÿ ¼ÈËÿ äËÌË¾ÏÄÿ ÙË½Ë¾ºËÿ Ø·½¼ËÃúÿ ÏÂÌÿ ÏÄÄÿ äËÌË¾ÏÄÿýü

ÏÉËÂÍÇË½ÿ ÏÂÌÿ ËÂ¼Ç¼ÇË½ÿ ÍÈÏ¾¼Ë¾ËÌÿ Á¾ÿ Á¼ÈË¾¹Ç½Ëÿ Ë½¼ÏÎÄÇ½ÈËÌÿýû

»ÂÌË¾ÿ äËÌË¾ÏÄÿ ÄÏ¹ÿ ½ÈÏÄÄÿ ÂÁ¼ÿ ÌÇ½Í¾ÇÃÇÂÏ¼Ëÿ ÇÂÿ ÏÂ·ÿ ÃÏÂÂË¾ÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüüö îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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ÏÉÏÇÂ½¼ÿØ¼Ï¼Ë½ÿÁ¾ÿÄÁÍÏÄÿÉÁºË¾ÂÃËÂ¼½ÿ ÇÃÀÄËÃËÂ¼ÇÂÉÿÁ¾ÿÀÏ¾ùþ

¼ÇÍÇÀÏ¼ÇÂÉÿ ÇÂÿ Ïÿ Ûêèåÿ À¾ÁÉ¾ÏÃúÿ Á¾ÿ ÏÉÏÇÂ½¼ÿ ÏÂ·ÿ À¾ÁÀË¾¼·ÿý

¼ÈÏ¼ÿ Ç½ÿÁÎÄÇÉÏ¼ËÌÿ ¼ÁÿÀÏ·ÿÏÿÛêèåÿÏ½½Ë½½ÃËÂ¼ÿÁ¾ÿ Ç½ÿ½»ÎÆËÍ¼ÿü

¼ÁÿÏÿÛêèåÿÄÇËÂúÿÇÂÍÄ»ÌÇÂÉúÿ¹Ç¼ÈÁ»¼ÿÄÇÃÇ¼Ï¼ÇÁÂúÿÎ·µÿû

üõûÿ À¾ÁÈÇÎÇ¼ÇÂÉÿ ÄËÂÌÇÂÉÿ ¹Ç¼ÈÇÂÿ ½»ÍÈÿ Æ»¾Ç½ÌÇÍ¼ÇÁÂÿú

Á¾ÿ ¾Ë¿»Ç¾ÇÂÉÿ ÃÁ¾Ëÿ ¾Ë½¼¾ÇÍ¼ÇºËÿ »ÂÌË¾¹¾Ç¼ÇÂÉÿ Í¾Ç¼Ë¾ÇÏÿù

ÊÁ¾ÿÀ¾ÁÀË¾¼ÇË½ÿ¹Ç¼ÈÇÂÿ½»ÍÈÿÆ»¾Ç½ÌÇÍ¼ÇÁÂëÿø

üôûÿ Ë¸ÍËÀ¼ÿ ÊÁ¾ÿ ¼ÈËÿ Ë½Í¾Á¹ÇÂÉÿ ÁÊÿ Ê»ÂÌ½ÿ Ï½ÿ ÀË¾ù÷

ÃÇ¼¼ËÌÿ Î·ÿ ½ËÍ¼ÇÁÂÿ üñûüÉûüôûúÿ ¾Ë¿»Ç¾ÇÂÉÿ ÀÏ·ÃËÂ¼ÿ ÁÊÿö

ÛêèåÿÏ½½Ë½½ÃËÂ¼ÿÏÃÁ»Â¼½ÿ ¼ÈÏ¼ÿÏ¾ËÿÂÁ¼ÿÌ»Ëÿ Á¾ÿ ¼ÈÏ¼ÿþÿ

Ï¾ËÿÂÁ¼ÿÌËÄÇÂ¿»ËÂ¼ëÿÁ¾ÿþþ

üóûÿ ÏÀÀÄ·ÇÂÉÿ ÃÁ¾Ëÿ ¾Ë½¼¾ÇÍ¼ÇºËÿ »ÂÌË¾¹¾Ç¼ÇÂÉÿ Í¾Çùþý

¼Ë¾ÇÏÿ ¼Áÿ ÏÂ·ÿ À¾ÁÀË¾¼·ÿ ¼ÈÏ¼ÿ Ç½ÿ ÁÎÄÇÉÏ¼ËÌÿ ¼Áÿ ÀÏ·ÿ Ïÿþü

Ûêèåÿ Ï½½Ë½½ÃËÂ¼ÿ ÏÂÌÿ Ç½ÿ ½»ÎÆËÍ¼ÿ ¼Áÿ Ïÿ Ûêèåÿ ÄÇËÂÿþû

¼ÈÏÂÿ ÏÂ·ÿ ½»ÍÈÿ ËÂ¼Ç¼·ÿ ¹Á»ÄÌÿ ÏÀÀÄ·ÿ ¼Áÿ ½»ÍÈÿ À¾ÁÀË¾¼·ÿþú

ÇÂÿ ¼ÈËÿ ËºËÂ¼ÿ ¼ÈÏ¼ÿ ½»ÍÈÿ À¾ÁÀË¾¼·ÿ ¹Ë¾Ëÿ ½»ÎÆËÍ¼ÿ ¼Áÿ Ïÿþù

Ø¼Ï¼Ëÿ Á¾ÿ Ã»ÂÇÍÇÀÏÄÿ ¼Ï¸ÿ Á¾ÿ Ï½½Ë½½ÃËÂ¼ÿ ¼ÈÏ¼ÿ ¹Ï½ÿ ÂÁ¼ÿþø

ÏÿÛêèåÿÏ½½Ë½½ÃËÂ¼øÿþ÷

èóõþÿùþÿê÷õóÿêéëñé÷íèÿóîïñïöîóÿòëéÿêéëçóõçïëìþÿþö

üÏûÿ áÝ ãåÝåÙêßøµêÿ Ûêèåÿ À¾ÁÉ¾ÏÃúÿ ÏÂÌÿ ÏÂ·ÿýÿ

Ûêèåÿ Ï½½Ë½½ÃËÂ¼ÿ ÏÂÌÿ Ûêèåÿ ÄÇËÂÿ ¾ËÄÏ¼ËÌÿ ¼Áÿ ½»ÍÈÿ À¾Áùýþ

É¾ÏÃúÿ Ï¾Ëÿ ËÂ¼Ç¼ÄËÌÿ ¼Áÿ ¼ÈËÿ À¾Á¼ËÍ¼ÇÁÂ½ÿ ÁÊÿ ¼ÈÇ½ÿ êÍ¼ÿ ÁÂÄ·ÿ ÇÊÿýý

¼ÈËÿÛ¾ÁÉ¾ÏÃÿÃËË¼½ÿÏÄÄÿÁÊÿ¼ÈËÿ¾Ë¿»Ç¾ËÃËÂ¼½ÿ»ÂÌË¾ÿ¼ÈÇ½ÿ½ËÍùýü

¼ÇÁÂÿ Ï¼ÿ ¼ÈËÿ ¼ÇÃËÿ ÁÊÿ Ç¼½ÿ Ë½¼ÏÎÄÇ½ÈÃËÂ¼úÿ Á¾úÿ ÇÂÿ ¼ÈËÿ ÍÏ½Ëÿ ÁÊÿýû

ÏÂ·ÿÛêèåÿÀ¾ÁÉ¾ÏÃÿ ÇÂÿ ËÊÊËÍ¼ÿ»ÀÁÂÿ ¼ÈËÿÌÏ¼Ëÿ ÁÊÿ ¼ÈËÿ ËÂÏÍ¼ùýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüüõ îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
Þ
Ö
Ý
Ò
ÿÔ
Õ
ÿð
â
é
í
ô
â
å
à
ñ
û
ä
ã
å
ð
ÿÏ
ÚÑ
Û
ÿñ
ëè
è
â



îÿ

ÿðé
ÿ
üùøø

ÿ
ïð

ÃËÂ¼ÿ ÁÊÿ ¼ÈÇ½ÿêÍ¼úÿ ÂÁ¼ÿ ÄÏ¼Ë¾ÿ ¼ÈÏÂÿ ðöÿ ÌÏ·½ÿ ÏÊ¼Ë¾ÿ ½»ÍÈÿ ÌÏ¼Ëÿþ

ÁÊÿËÂÏÍ¼ÃËÂ¼øÿý

üÎûÿèÜÝØÖÞåÙ ÛÙÜ×åè×áÜÝØ êÛÛßáèêéßå ×Ü ÙåØáùü

çåÝ×áêß ÛÙÜÛåÙ×Òøµêÿ Ûêèåÿ À¾ÁÉ¾ÏÃÿ ½ÈÏÄÄÿ À¾ÁºÇÌËúÿû

¹Ç¼Èÿ¾Ë½ÀËÍ¼ÿ¼Áÿ¾Ë½ÇÌËÂ¼ÇÏÄÿÀ¾ÁÀË¾¼·úÿÊÁ¾ÿ¼ÈËÿÊÁÄÄÁ¹ÇÂÉìÿú

üõûÿÛÙÜÛåÙ×Ò ÜÔÝåÙ êãÙååÞåÝ×Øøµÿù

üêûÿ Ûêèåÿ êØØåØØÞåÝ×øµ×ÈËÿ À¾ÁÀË¾¼·ÿø

Á¹ÂË¾ÿ ½ÈÏÄÄÿ ÏÉ¾ËËÿ ÇÂÿ¹¾Ç¼ÇÂÉÿ ¼ÁÿÏÿÛêèåÿÏ½½Ë½½ù÷

ÃËÂ¼úÿËÇ¼ÈË¾ÿÀ»¾½»ÏÂ¼ÿ ¼ÁÿÏÿÛêèåÿÏÉ¾ËËÃËÂ¼ÿÁ¾ÿö

Î·ÿ ºÁ¼ÇÂÉÿ ÇÂÿ ¼ÈËÿÃÏÂÂË¾ÿ ½ÀËÍÇÊÇËÌÿ Î·ÿØ¼Ï¼Ëÿ ÄÏ¹øÿþÿ

áÂÿ ¼ÈËÿ ÍÏ½Ëÿ ÁÊÿ ÏÂ·ÿ À¾ÁÀË¾¼·ÿ ¹Ç¼Èÿ Ã»Ä¼ÇÀÄËÿ Á¹Âùþþ

Ë¾½úÿ ËÏÍÈÿ Á¹ÂË¾ÿ Á¾ÿ ¼ÈËÿ Á¹ÂË¾³½ÿ Ï»¼ÈÁ¾Ç¶ËÌÿ ¾ËÀùþý

¾Ë½ËÂ¼Ï¼ÇºËÿ ½ÈÏÄÄÿ Ë¸ËÍ»¼Ëÿ Ïÿ Ûêèåÿ ÏÉ¾ËËÃËÂ¼ÿ Á¾ÿþü

ºÁ¼Ëÿ ÇÂÿ ¼ÈËÿ ÃÏÂÂË¾ÿ ½ÀËÍÇÊÇËÌÿ Î·ÿ Ø¼Ï¼Ëÿ ÄÏ¹úÿ Ï½ÿþû

ÏÀÀÄÇÍÏÎÄËøÿþú

üéûÿ ÛêÒÞåÝ× ØèâåçÖßåøµ×ÈËÿ À¾ÁÀË¾¼·ÿþù

Á¹ÂË¾ÿ ½ÈÏÄÄÿ ÏÉ¾ËËÿ ¼Áÿ Ïÿ ÀÏ·ÃËÂ¼ÿ ½ÍÈËÌ»ÄËÿ ¼ÈÏ¼ÿþø

ÇÌËÂ¼ÇÊÇË½ÿ ¼ÈËÿ ¼Ë¾Ãÿ ÁºË¾ÿ ¹ÈÇÍÈÿ Ûêèåÿ Ï½½Ë½½ùþ÷

ÃËÂ¼ÿ ÇÂ½¼ÏÄÄÃËÂ¼½ÿ ¹ÇÄÄÿ ÎËÿ Ì»Ëúÿ ¼ÈËÿ Ê¾Ë¿»ËÂÍ·ÿþö

¹Ç¼Èÿ ¹ÈÇÍÈÿ Ûêèåÿ Ï½½Ë½½ÃËÂ¼ÿ ÇÂ½¼ÏÄÄÃËÂ¼½ÿ ¹ÇÄÄÿýÿ

ÎËÿ ÎÇÄÄËÌÿ ÏÂÌÿ ÏÃÁ»Â¼ÿ ÁÊÿ ËÏÍÈÿ ÇÂ½¼ÏÄÄÃËÂ¼úÿ ÏÂÌÿýþ

¼ÈËÿ ÏÂÂ»ÏÄÿ ÏÃÁ»Â¼ÿ Ì»Ëÿ ÁÂÿ ¼ÈËÿ Ûêèåÿ Ï½½Ë½½ùýý

ÃËÂ¼øÿÖÀÁÂÿ Ê»ÄÄÿ ÀÏ·ÃËÂ¼ÿ ÁÊÿ ¼ÈËÿ ÏÃÁ»Â¼ÿ ÁÊÿ ¼ÈËÿýü

ÛêèåÿÏ½½Ë½½ÃËÂ¼úÿ ÇÂÍÄ»ÌÇÂÉÿÏÄÄÿÁ»¼½¼ÏÂÌÇÂÉÿ ÇÂùýû

¼Ë¾Ë½¼ÿ ÏÂÌÿ ÍÈÏ¾ÉË½ÿ ÏÂÌÿ ÏÂ·ÿ ÀËÂÏÄ¼ÇË½ÿ ¼ÈÏ¼ÿ ÃÏ·ÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüüô îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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ÎËÍÁÃËÿ Ì»Ëúÿ ¼ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ À¾ÁºÇÌËÿþ

¼ÈËÿ ÀÏ¾¼ÇÍÇÀÏ¼ÇÂÉÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ¹Ç¼Èÿ Ïÿ¹¾Ç¼¼ËÂÿý

½¼Ï¼ËÃËÂ¼ÿ ÍË¾¼ÇÊ·ÇÂÉÿ ¼ÈÏ¼ÿ ¼ÈËÿÛêèåÿÏ½½Ë½½ÃËÂ¼ÿü

ÈÏ½ÿ ÎËËÂÿ ÀÏÇÌÿ ÇÂÿ Ê»ÄÄÿ ÏÂÌÿ ¼ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿû

½ÈÏÄÄÿ ÏÄ½Áÿ ½Ï¼Ç½Ê·ÿ ÏÄÄÿ ¾Ë¿»Ç¾ËÃËÂ¼½ÿ ÁÊÿ Ø¼Ï¼Ëÿ ÄÏ¹ÿú

¼ÁÿË¸¼ÇÂÉ»Ç½Èÿ¼ÈËÿÛêèåÿÄÇËÂøÿù

üôûÿ çáØèßÜØÖÙåØ éÒ ßÜèêß ãÜÕåÙÝÞåÝ×øµÿø

×ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÌÇ½ÍÄÁ½Ëÿ ¼Áÿ ¼ÈËÿ ÀÏ¾¼ÇÍÇù÷

ÀÏ¼ÇÂÉÿÀ¾ÁÀË¾¼·ÿÁ¹ÂË¾ÿ ¼ÈËÿ ÍÁ½¼½ÿÏÂÌÿ¾Ç½Å½ÿÏ½½ÁÍÇÏ¼ËÌÿö

¹Ç¼Èÿ ÀÏ¾¼ÇÍÇÀÏ¼ÇÂÉÿ ÇÂÿ ¼ÈËÿ Ûêèåÿ À¾ÁÉ¾ÏÃúÿ ÇÂÍÄ»ÌÇÂÉÿþÿ

¾Ç½Å½ÿ ¾ËÄÏ¼ËÌÿ ¼Áÿ ¼ÈËÇ¾ÿ ÊÏÇÄ»¾Ëÿ ¼Áÿ ÀÏ·ÿ Ûêèåÿ Ï½½Ë½½ùþþ

ÃËÂ¼½ÿ ÏÂÌÿ ¼ÈËÿ ¾Ç½Åÿ ÁÊÿ ËÂÊÁ¾ÍËÃËÂ¼ÿ ÁÊÿ Ûêèåÿ ÄÇËÂ½øÿþý

×ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÌÇ½ÍÄÁ½Ëÿ ¼Áÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿþü

Á¹ÂË¾ÿ¼ÈËÿËÊÊËÍ¼ÇºËÿÇÂ¼Ë¾Ë½¼ÿ¾Ï¼ËÿÁÊÿ¼ÈËÿÛêèåÿÏ½½Ë½½ùþû

ÃËÂ¼úÿ ÇÂÍÄ»ÌÇÂÉÿ ÏÄÄÿ À¾ÁÉ¾ÏÃÿ ÊËË½øÿ ×ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾Âùþú

ÃËÂ¼ÿ ½ÈÏÄÄÿ ÍÄËÏ¾Ä·ÿ ÏÂÌÿ ÍÁÂ½ÀÇÍ»Á»½Ä·ÿ À¾ÁºÇÌËÿ ¼ÈËÿþù

À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ¼ÈËÿ ¾ÇÉÈ¼ÿ ¼Áÿ ¾Ë½ÍÇÂÌÿ ÈÇ½ÿ Á¾ÿ ÈË¾ÿ ÌËÍÇùþø

½ÇÁÂÿ¼ÁÿËÂ¼Ë¾ÿÇÂ¼ÁÿÏÿÛêèåÿÏ½½Ë½½ÃËÂ¼úÿ¹Ç¼ÈÇÂÿóÿÌÏ·½ÿþ÷

ÁÊÿ¼ÈËÿÁ¾ÇÉÇÂÏÄÿ¼¾ÏÂ½ÏÍ¼ÇÁÂøÿþö

üóûÿ ÝÜ×áèå ×Ü ßáåÝâÜßçåÙØøµéËÊÁ¾Ëÿ ËÂ¼Ë¾ùýÿ

ÇÂÉÿ ÇÂ¼Áÿ Ïÿ Ûêèåÿ ÏÉ¾ËËÃËÂ¼ÿ Á¾ÿ ºÁ¼ÇÂÉÿ ÇÂÿ ÊÏºÁ¾ÿ ÁÊÿ Ïÿýþ

Ûêèåÿ Ï½½Ë½½ÃËÂ¼úÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ Á¾ÿ ¼ÈËÿ ÄÁÍÏÄÿýý

ÉÁºË¾ÂÃËÂ¼ÿ½ÈÏÄÄÿÀ¾ÁºÇÌËÿ ¼Áÿ ¼ÈËÿÈÁÄÌË¾½ÿÁÊÿÏÂ·ÿË¸Ç½¼ùýü

ÇÂÉÿÃÁ¾¼ÉÏÉË½ÿ ÁÂÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ ¹¾Ç¼¼ËÂÿ ÂÁ¼ÇÍËÿ ÁÊÿ ¼ÈËÿýû

¼Ë¾Ã½ÿÁÊÿ¼ÈËÿÛêèåÿÏ½½Ë½½ÃËÂ¼øÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüüó îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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ÿ
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üòûÿ èÜÝäáçåÝ×áêßá×ÒøµêÂ·ÿ ÀË¾½ÁÂÏÄÿ ÊÇÂÏÂÍÇÏÄÿþ

ÇÂÊÁ¾ÃÏ¼ÇÁÂÿ À¾ÁºÇÌËÌÿ Î·ÿ Ïÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ¼Áÿ Ïÿ ÄÁÍÏÄÿý

ÉÁºË¾ÂÃËÂ¼ÿÁ¾ÿÏÂÿËÂ¼Ç¼·ÿÏÌÃÇÂÇ½¼Ë¾ÇÂÉÿÏÿÛêèåÿÀ¾Áùü

É¾ÏÃÿ ÁÂÿ ÎËÈÏÄÊÿ ÁÊÿ Ïÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÍÁÃÀÄ·ÿû

¹Ç¼Èÿ ÏÀÀÄÇÍÏÎÄËÿ ÄÁÍÏÄúÿ Ø¼Ï¼Ëúÿ ÏÂÌÿ äËÌË¾ÏÄÿ ÄÏ¹½ÿ ÉÁºùú

Ë¾ÂÇÂÉÿ¼ÈËÿÀ¾ÇºÏÍ·ÿÁÊÿ¼ÈËÿÇÂÊÁ¾ÃÏ¼ÇÁÂøÿù

üÍûÿÙåÚÖáÙåÞåÝ×Ø êÛÛßáèêéßå ÜÝßÒ ×Ü ÝÜÝùÙåØùø

áçåÝ×áêß ÛÙÜÛåÙ×Òøµêÿ Ûêèåÿ À¾ÁÉ¾ÏÃÿ ½ÈÏÄÄÿ À¾ÁºÇÌËúÿ÷

¹Ç¼Èÿ¾Ë½ÀËÍ¼ÿ¼ÁÿÂÁÂù¾Ë½ÇÌËÂ¼ÇÏÄÿÀ¾ÁÀË¾¼·úÿÊÁ¾ÿ¼ÈËÿÊÁÄÄÁ¹ÇÂÉìÿö

üõûÿ êÖ×âÜÙáÑê×áÜÝ éÒ ßáåÝâÜßçåÙØøµéËùþÿ

ÊÁ¾Ëÿ ËÂ¼Ë¾ÇÂÉÿ ÇÂ¼Áÿ Ïÿ Ûêèåÿ ÏÉ¾ËËÃËÂ¼ÿ ¹Ç¼Èÿ Ïÿ ÄÁÍÏÄÿþþ

ÉÁºË¾ÂÃËÂ¼ÿÁ¾ÿ ºÁ¼ÇÂÉÿ ÇÂÿ ÊÏºÁ¾ÿ ÁÊÿÛêèåÿÏ½½Ë½½ÃËÂ¼½ÿþý

ÇÂÿ ¼ÈËÿ ÃÏÂÂË¾ÿ ½ÀËÍÇÊÇËÌÿ Î·ÿ Ø¼Ï¼Ëÿ ÄÏ¹úÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿþü

Á¹ÂË¾ÿ ½ÈÏÄÄÿ ÁÎ¼ÏÇÂÿ ¹¾Ç¼¼ËÂÿ Ï»¼ÈÁ¾Ç¶Ï¼ÇÁÂÿ Ê¾ÁÃÿ ¼ÈËÿþû

ÈÁÄÌË¾½ÿÁÊÿ¼ÈËÿÊÇ¾½¼ÿÃÁ¾¼ÉÏÉËÿÁÂÿ¼ÈËÿÀ¾ÁÀË¾¼·øÿþú

üôûÿÛêèåÿêãÙååÞåÝ×øµÿþù

üêûÿ ×åÙÞØøµ×ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ÏÂÌÿþø

¼ÈËÿ Á¹ÂË¾ÿ ÁÊÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ ¼Áÿ ¹ÈÇÍÈÿ ¼ÈËÿ Ûêèåÿþ÷

Ï½½Ë½½ÃËÂ¼ÿ ÏÀÀÄÇË½ÿ Ï¼ÿ ¼ÈËÿ ¼ÇÃËÿ ÁÊÿ ÍÁÃÃËÂÍËùþö

ÃËÂ¼ÿ ÁÊÿ Ï½½Ë½½ÃËÂ¼ÿ ½ÈÏÄÄÿ ËÂ¼Ë¾ÿ ÇÂ¼Áÿ Ïÿ ¹¾Ç¼¼ËÂÿýÿ

Ûêèåÿ ÏÉ¾ËËÃËÂ¼ÿ ÏÌÌ¾Ë½½ÇÂÉÿ ¼ÈËÿ ¼Ë¾Ã½ÿ ÁÊÿ ¼ÈËÿýþ

Ûêèåÿ ÇÃÀ¾ÁºËÃËÂ¼øÿ áÂÿ ¼ÈËÿ ÍÏ½Ëÿ ÁÊÿ ÏÂ·ÿ À¾ÁÀùýý

Ë¾¼·ÿ¹Ç¼ÈÿÃ»Ä¼ÇÀÄËÿÁ¹ÂË¾½úÿ¼ÈËÿÛêèåÿÏÉ¾ËËÃËÂ¼ÿýü

½ÈÏÄÄÿÎËÿ½ÇÉÂËÌÿÎ·ÿÏÄÄÿÁ¹ÂË¾½ÿÁ¾ÿ¼ÈËÇ¾ÿ ÄËÉÏÄÄ·ÿÏ»ùýû

¼ÈÁ¾Ç¶ËÌÿ¾ËÀ¾Ë½ËÂ¼Ï¼ÇºËÿÁ¾ÿ¾ËÀ¾Ë½ËÂ¼Ï¼ÇºË½øÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüûü îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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üéûÿÛêèåÿ áÞÛÙÜÕåÞåÝ×Øøµ×ÈËÿÀ¾ÁÀË¾¼·ÿþ

Á¹ÂË¾ÿ ½ÈÏÄÄÿ ÍÁÂ¼¾ÏÍ¼ÿ ÊÁ¾ÿ Ûêèåÿ ÇÃÀ¾ÁºËÃËÂ¼½úÿý

À»¾ÍÈÏ½Ëÿ ÃÏ¼Ë¾ÇÏÄ½ÿ ¼Áÿ ÎËÿ »½ËÌÿ ÇÂÿ ÃÏÅÇÂÉÿ ½»ÍÈÿü

ÇÃÀ¾ÁºËÃËÂ¼½úÿ Á¾ÿ ÎÁ¼Èúÿ ÏÂÌÿ »ÀÁÂÿ ½»ÎÃÇ½½ÇÁÂÿ ÁÊÿû

ÌÁÍ»ÃËÂ¼Ï¼ÇÁÂÿ ¾Ë¿»Ç¾ËÌÿ Î·ÿ ¼ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾Âùú

ÃËÂ¼úÿ ¼ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÌÇ½Î»¾½Ëÿ Ê»ÂÌ½ÿù

¼Áÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ÇÂÿ ÀÏ·ÃËÂ¼ÿ ÊÁ¾ÿ ¼ÈËÿø

Ûêèåÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿ Á¾ÿÃÏ¼Ë¾ÇÏÄ½ÿ »½ËÌÿ ÇÂÿÃÏÅù÷

ÇÂÉÿ½»ÍÈÿÇÃÀ¾ÁºËÃËÂ¼½øÿö

üèûÿ ÛêÒÞåÝ× ØèâåçÖßåøµ×ÈËÿ Ûêèåÿþÿ

ÏÉ¾ËËÃËÂ¼ÿ ½ÈÏÄÄÿ ÇÂÍÄ»ÌËÿ Ïÿ ÀÏ·ÃËÂ¼ÿ ½ÍÈËÌ»ÄËÿþþ

½ÈÁ¹ÇÂÉÿ ¼ÈËÿ ¼Ë¾Ãÿ ÁºË¾ÿ ¹ÈÇÍÈÿ ÀÏ·ÃËÂ¼½ÿ ¹ÇÄÄÿ ÎËÿþý

Ì»Ëÿ ÁÂÿ ¼ÈËÿ Ï½½Ë½½ÃËÂ¼úÿ ¼ÈËÿ Ê¾Ë¿»ËÂÍ·ÿ ¹Ç¼Èÿþü

¹ÈÇÍÈÿ ÀÏ·ÃËÂ¼½ÿ ¹ÇÄÄÿ ÎËÿ ÎÇÄÄËÌÿ ÏÂÌÿ ÏÃÁ»Â¼ÿ ÁÊÿþû

ËÏÍÈÿ ÀÏ·ÃËÂ¼úÿ ÏÂÌÿ ¼ÈËÿ ÏÂÂ»ÏÄÿ ÏÃÁ»Â¼ÿ Ì»Ëÿ ÁÂÿþú

¼ÈËÿ Ï½½Ë½½ÃËÂ¼øÿ ÖÀÁÂÿ Ê»ÄÄÿ ÀÏ·ÃËÂ¼ÿ ÁÊÿ ¼ÈËÿþù

ÏÃÁ»Â¼ÿ ÁÊÿ ¼ÈËÿ Ï½½Ë½½ÃËÂ¼úÿ ÇÂÍÄ»ÌÇÂÉÿ ÏÄÄÿ Á»¼ùþø

½¼ÏÂÌÇÂÉÿ ÇÂ¼Ë¾Ë½¼ÿÏÂÌÿÍÈÏ¾ÉË½ÿÏÂÌÿÏÂ·ÿÀËÂÏÄ¼ÇË½ÿþ÷

¼ÈÏ¼ÿ ÃÏ·ÿ ÎËÍÁÃËÿ Ì»Ëúÿ ¼ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿþö

½ÈÏÄÄÿ À¾ÁºÇÌËÿ ¼ÈËÿ ÀÏ¾¼ÇÍÇÀÏ¼ÇÂÉÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿýÿ

¹Ç¼Èÿ Ïÿ¹¾Ç¼¼ËÂÿ ½¼Ï¼ËÃËÂ¼ÿ ÍË¾¼ÇÊ·ÇÂÉÿ ¼ÈÏ¼ÿ ¼ÈËÿ Ï½ùýþ

½Ë½½ÃËÂ¼ÿ ÈÏ½ÿ ÎËËÂÿ ÀÏÇÌÿ ÇÂÿ Ê»ÄÄÿ ÏÂÌÿ ¼ÈËÿ ÄÁÍÏÄÿýý

ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÏÄ½Áÿ ½Ï¼Ç½Ê·ÿ ÏÄÄÿ ¾Ë¿»Ç¾ËÃËÂ¼½ÿýü

ÁÊÿØ¼Ï¼ËÿÄÏ¹ÿ¼ÁÿË¸¼ÇÂÉ»Ç½Èÿ¼ÈËÿÛêèåÿÄÇËÂøÿýû

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüûû îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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üóûÿ çáØèßÜØÖÙåØ éÒ ßÜèêß ãÜÕåÙÝÞåÝ×øµÿþ

×ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÌÇ½ÍÄÁ½Ëÿ ¼Áÿ ¼ÈËÿ ÀÏ¾¼ÇÍÇùý

ÀÏ¼ÇÂÉÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾½ÿ ¼ÈËÿ ÍÁ½¼½ÿ ÏÂÌÿ ¾Ç½Å½ÿ Ï½½ÁÍÇùü

Ï¼ËÌÿ ¹Ç¼Èÿ ÀÏ¾¼ÇÍÇÀÏ¼ÇÂÉÿ ÇÂÿ ¼ÈËÿ À¾ÁÉ¾ÏÃúÿ ÇÂÍÄ»ÌÇÂÉÿû

¾Ç½Å½ÿ ¾ËÄÏ¼ËÌÿ ¼Áÿ ¼ÈËÇ¾ÿ ÊÏÇÄ»¾Ëÿ ¼Áÿ ÃÏÅËÿ ÀÏ·ÃËÂ¼½ÿ ÏÂÌÿú

¼ÈËÿ¾Ç½ÅÿÁÊÿËÂÊÁ¾ÍËÃËÂ¼ÿÁÊÿÛêèåÿÄÇËÂ½øÿù

üòûÿ èÜÝäáçåÝ×áêßá×ÒøµêÂ·ÿ ÀË¾½ÁÂÏÄÿ ÊÇÂÏÂÍÇÏÄÿø

ÇÂÊÁ¾ÃÏ¼ÇÁÂÿ À¾ÁºÇÌËÌÿ Î·ÿ Ïÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ¼Áÿ Ïÿ ÄÁÍÏÄÿ÷

ÉÁºË¾ÂÃËÂ¼ÿÁ¾ÿÏÂÿËÂ¼Ç¼·ÿÏÌÃÇÂÇ½¼Ë¾ÇÂÉÿÏÿÛêèåÿÀ¾Áùö

É¾ÏÃÿ ÁÂÿ ÎËÈÏÄÊÿ ÁÊÿ Ïÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÍÁÃÀÄ·ÿþÿ

¹Ç¼Èÿ ÏÀÀÄÇÍÏÎÄËÿ ÄÁÍÏÄúÿ Ø¼Ï¼Ëúÿ ÏÂÌÿ äËÌË¾ÏÄÿ ÄÏ¹½ÿ ÉÁºùþþ

Ë¾ÂÇÂÉÿ¼ÈËÿÀ¾ÇºÏÍ·ÿÁÊÿ¼ÈËÿÇÂÊÁ¾ÃÏ¼ÇÁÂøÿþý

üÌûÿ ÛÖéßáè ÝÜ×áèå Üä Ûêèåÿ êØØåØØÞåÝ×øµ×ÈËÿþü

ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÊÇÄËÿ Ïÿ À»ÎÄÇÍÿ ÂÁ¼ÇÍËÿ ÁÊÿ ¼ÈËÿ Ûêèåÿþû

Ï½½Ë½½ÃËÂ¼ÿÇÂÿÏÿÃÏÂÂË¾ÿ½»ÊÊÇÍÇËÂ¼ÿ¼ÁÿÀ¾ÁºÇÌËÿÂÁ¼ÇÍËÿÁÊÿ¼ÈËÿþú

ÛêèåÿÏ½½Ë½½ÃËÂ¼ÿ ¼ÁÿÀÁ¼ËÂ¼ÇÏÄÿ ÄËÂÌË¾½ÿÏÂÌÿÀÁ¼ËÂ¼ÇÏÄÿÀ»¾ùþù

ÍÈÏ½Ë¾½ÿ ÁÊÿ ¼ÈËÿ À¾ÁÀË¾¼·øÿ ×ÈËÿ ÂÁ¼ÇÍËÿ ½ÈÏÄÄÿ ÍÁÂ½Ç½¼ÿ ÁÊÿ ¼ÈËÿþø

ÊÁÄÄÁ¹ÇÂÉÿ ½¼Ï¼ËÃËÂ¼ÿ Á¾ÿ Ç¼½ÿ ½»Î½¼ÏÂ¼ÇÏÄÿ Ë¿»ÇºÏÄËÂ¼ìÿ ´´×ÈÇ½ÿþ÷

À¾ÁÀË¾¼·ÿ Ç½ÿ ½»ÎÆËÍ¼ÿ ¼Áÿ Ïÿ ¼Ï¸ÿ Á¾ÿ Ï½½Ë½½ÃËÂ¼ÿ ¼ÈÏ¼ÿ Ç½ÿ ÄËºÇËÌÿþö

¼Áÿ ÊÇÂÏÂÍËÿ ¼ÈËÿ ÇÂ½¼ÏÄÄÏ¼ÇÁÂÿ ÁÊÿ ¿»ÏÄÇÊ·ÇÂÉÿ ËÂË¾É·ÿÏÂÌÿ¹Ï¼Ë¾ÿýÿ

ÍÁÂ½Ë¾ºÏ¼ÇÁÂÿÏÂÌÿ ËÊÊÇÍÇËÂÍ·ÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿ Á¾ÿ ÍÄËÏÂÿ ËÂË¾É·ÿýþ

ÇÃÀ¾ÁºËÃËÂ¼½øÿ×ÈËÿ¼Ï¸ÿÁ¾ÿÏ½½Ë½½ÃËÂ¼ÿÇ½ÿ½ËÍ»¾ËÌÿÎ·ÿÏÿÄÇËÂÿýý

¼ÈÏ¼ÿÇ½ÿ½ËÂÇÁ¾ÿ¼ÁÿÏÄÄÿÀ¾ÇºÏ¼ËÿÄÇËÂ½ø³³øÿýü

üËûÿ åßáãáéáßá×Ò Üä ÙåØáçåÝ×áêß ÛÙÜÛåÙ×Ò ÜÔÝùýû

åÙØøµéËÊÁ¾Ëÿ ÄËº·ÇÂÉÿ ÏÿÛêèåÿÏ½½Ë½½ÃËÂ¼ÿ ÁÂÿÏÿ À¾ÁÀË¾¼·úÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüûú îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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¼ÈËÿÄÁÍÏÄÿÉÁºË¾ÂÃËÂ¼ÿ½ÈÏÄÄÿËÂ½»¾Ëÿ¼ÈÏ¼ÿÏÄÄÿÁÊÿ ¼ÈËÿ ÊÁÄÄÁ¹ÇÂÉÿþ

Ï¾Ëÿ¼¾»Ëÿ¹Ç¼Èÿ¾Ë½ÀËÍ¼ÿ¼Áÿ¼ÈËÿÀ¾ÁÀË¾¼·ìÿý

üõûÿ êÄÄÿ À¾ÁÀË¾¼·ÿ ¼Ï¸Ë½ÿ ÏÂÌÿ ÏÂ·ÿ Á¼ÈË¾ÿ À»ÎÄÇÍÿ Ï½ùü

½Ë½½ÃËÂ¼½ÿ Ï¾Ëÿ Í»¾¾ËÂ¼ÿ ÏÂÌÿ ÈÏºËÿ ÎËËÂÿ Í»¾¾ËÂ¼ÿ ÊÁ¾ÿ óÿû

·ËÏ¾½ÿ Á¾ÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾³½ÿ ÀË¾ÇÁÌÿ ÁÊÿ Á¹ÂË¾½ÈÇÀúÿú

¹ÈÇÍÈËºË¾ÿÀË¾ÇÁÌÿÇ½ÿ½ÈÁ¾¼Ë¾øÿù

üôûÿ×ÈË¾ËÿÏ¾Ëÿ ÂÁÿ ÇÂºÁÄ»Â¼Ï¾·ÿ ÄÇËÂ½úÿ ½»ÍÈÿ Ï½ÿÃËùø

ÍÈÏÂÇÍ½ÿÄÇËÂ½úÿÁÂÿ¼ÈËÿÀ¾ÁÀË¾¼·ÿÇÂÿË¸ÍË½½ÿÁÊÿþõúöööøÿ÷

üóûÿÝÁÿÂÁ¼ÇÍË½ÿÁÊÿÌËÊÏ»Ä¼ÿÏÂÌÿÂÁ¼ÿÃÁ¾Ëÿ¼ÈÏÂÿÁÂËÿö

ÇÂ½¼ÏÂÍËÿ ÁÊÿ À¾ÁÀË¾¼·ùÎÏ½ËÌÿ ÌËÎ¼ÿ ÌËÄÇÂ¿»ËÂÍ·ÿ ÈÏºËÿþÿ

ÎËËÂÿ ¾ËÍÁ¾ÌËÌÿ Ì»¾ÇÂÉÿ ¼ÈËÿ ÀÏ½¼ÿ óÿ ·ËÏ¾½ÿ Á¾ÿ ¼ÈËÿ À¾ÁÀùþþ

Ë¾¼·ÿÁ¹ÂË¾³½ÿÀË¾ÇÁÌÿÁÊÿÁ¹ÂË¾½ÈÇÀúÿ¹ÈÇÍÈËºË¾ÿÀË¾ÇÁÌÿÇ½ÿþý

½ÈÁ¾¼Ë¾øÿþü

üòûÿ×ÈËÿÀ¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿÈÏ½ÿÂÁ¼ÿ ÊÇÄËÌÿ ÊÁ¾ÿ Á¾ÿ ÌËùþû

ÍÄÏ¾ËÌÿÎÏÂÅ¾»À¼Í·ÿÇÂÿ¼ÈËÿÀ¾ËºÇÁ»½ÿïÿ·ËÏ¾½øÿþú

üñûÿ ×ÈËÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ Ç½ÿ Í»¾¾ËÂ¼ÿ ÁÂÿ ÏÄÄÿÃÁ¾¼ùþù

ÉÏÉËÿÌËÎ¼ÿÁÂÿ¼ÈËÿÀ¾ÁÀË¾¼·øÿþø

üðûÿ×ÈËÿÀ¾ÁÀË¾¼·ÿÁ¹ÂË¾ÿÁ¾ÿ Á¹ÂË¾½ÿÏ¾Ëÿ ¼ÈËÿÈÁÄÌùþ÷

Ë¾½ÿÁÊÿ¾ËÍÁ¾ÌÿÁÊÿ¼ÈËÿÀ¾ÁÀË¾¼·øÿþö

üïûÿ×ÈËÿÀ¾ÁÀË¾¼·ÿ ¼Ç¼ÄËÿ Ç½ÿÂÁ¼ÿ½»ÎÆËÍ¼ÿ ¼ÁÿÀÁ¹Ë¾ÿÁÊÿýÿ

Ï¼¼Á¾ÂË·úÿ ËÏ½ËÃËÂ¼½úÿ Á¾ÿ ½»ÎÁ¾ÌÇÂÏ¼ÇÁÂÿ ÏÉ¾ËËÃËÂ¼½ÿýþ

¾Ë½¼¾ÇÍ¼ÇÂÉÿ ¼ÈËÿ Ï»¼ÈÁ¾Ç¼·ÿ ÁÊÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ¼Áÿýý

½»ÎÆËÍ¼ÿ¼ÈËÿÀ¾ÁÀË¾¼·ÿ¼ÁÿÏÿÛêèåÿÄÇËÂøÿýü

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüûù îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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üîûÿ ×ÈËÿ À¾ÁÀË¾¼·ÿ ÃËË¼½ÿ ÏÂ·ÿ ÉËÁÉ¾ÏÀÈÇÍÿ ËÄÇÉÇùþ

ÎÇÄÇ¼·ÿ ¾Ë¿»Ç¾ËÃËÂ¼½ÿ Ë½¼ÏÎÄÇ½ÈËÌÿ Î·ÿ ¼ÈËÿ Ûêèåÿ À¾Áùý

É¾ÏÃøÿü

×ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ÃÏ·ÿ ÏÌÁÀ¼ÿ ÏÌÌÇ¼ÇÁÂÏÄÿ Í¾Ç¼Ë¾ÇÏúÿ ÏÀùû

À¾ÁÀ¾ÇÏ¼Ëÿ ¼ÁÿÛêèåÿÀ¾ÁÉ¾ÏÃ½úÿ ÊÁ¾ÿÌË¼Ë¾ÃÇÂÇÂÉÿ¹ÈË¼ÈË¾ÿ ¼Áÿú

À¾ÁºÇÌËÿÛêèåÿÊÇÂÏÂÍÇÂÉÿ¼ÁÿÏÿÀ¾ÁÀË¾¼·øÿù

üÊûÿ ÚÖêßáäÒáÝã áÞÛÙÜÕåÞåÝ×Ø êÝç ÚÖêßáäÒáÝãÿø

èÜÝ×Ùêè×ÜÙØ äÜÙ ÙåØáçåÝ×áêß ÛÙÜÛåÙ×áåØøµÛêèåÿ÷

ÇÃÀ¾ÁºËÃËÂ¼½ÿ ÊÁ¾ÿ ¾Ë½ÇÌËÂ¼ÇÏÄÿ À¾ÁÀË¾¼ÇË½ÿ ½ÈÏÄÄÿ ÎËÿ ¿»ÏÄÇÊÇËÌÿö

ÇÊÿ¼ÈË·ÿÃËË¼ÿ¼ÈËÿÊÁÄÄÁ¹ÇÂÉÿÍ¾Ç¼Ë¾ÇÏìÿþÿ

üõûÿ êÖçá×øµäÁ¾ÿ ÍÄËÏÂÿ ËÂË¾É·ÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿþþ

ÏÂÌÿ ËÂË¾É·ÿ ÍÁÂ½Ë¾ºÏ¼ÇÁÂÿ ÏÂÌÿ ËÊÊÇÍÇËÂÍ·ÿ ÇÃÀ¾ÁºËùþý

ÃËÂ¼½úÿ ÏÂÿ Ï»ÌÇ¼ÿ Á¾ÿ ÊËÏ½ÇÎÇÄÇ¼·ÿ ½¼»Ì·ÿ ÀË¾ÊÁ¾ÃËÌÿ Î·ÿ Ïÿþü

ÀË¾½ÁÂÿ ¹ÈÁÿ ÈÏ½ÿ ÎËËÂÿ ÍË¾¼ÇÊÇËÌÿ Ï½ÿ Ïÿ Î»ÇÄÌÇÂÉÿ ÏÂÏÄ·½¼ÿþû

Î·ÿ¼ÈËÿé»ÇÄÌÇÂÉÿÛË¾ÊÁ¾ÃÏÂÍËÿáÂ½¼Ç¼»¼ËÿÁ¾ÿÏ½ÿÏÿâÁÃËÿþú

åÂË¾É·ÿ ÙÏ¼ÇÂÉÿ Ø·½¼ËÃÿ üâåÙØûÿ ÙÏ¼Ë¾ÿ Î·ÿ Ïÿ ÙÏ¼ÇÂÉÿþù

Û¾ÁºÇÌË¾ÿ ÏÍÍ¾ËÌÇ¼ËÌÿ Î·ÿ ¼ÈËÿÙË½ÇÌËÂ¼ÇÏÄÿ åÂË¾É·ÿ ØË¾ºùþø

ÇÍË½ÿÝË¼¹Á¾ÅÿüÙåØÝå×ûëÿÁ¾ÿ¹ÈÁÿÈÏ½ÿÁÎ¼ÏÇÂËÌÿÁ¼ÈË¾ÿþ÷

½ÇÃÇÄÏ¾ÿ ÇÂÌËÀËÂÌËÂ¼ÿ ÍË¾¼ÇÊÇÍÏ¼ÇÁÂÿ ½ÈÏÄÄÿ ÈÏºËÿ ÎËËÂÿþö

ÍÁÃÃÇ½½ÇÁÂËÌÿ Î·ÿ ¼ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ Á¾ÿ ¼ÈËÿ À¾ÁÀùýÿ

Ë¾¼·ÿ Á¹ÂË¾ÿÏÂÌÿ ¼ÈËÿ Ï»ÌÇ¼ÿ Á¾ÿ ÊËÏ½ÇÎÇÄÇ¼·ÿ ½¼»Ì·ÿ ½ÈÏÄÄµÿýþ

üêûÿÇÌËÂ¼ÇÊ·ÿ¾ËÍÁÃÃËÂÌËÌÿËÂË¾É·ÿÍÁÂ½Ë¾ºÏùýý

¼ÇÁÂúÿ ËÊÊÇÍÇËÂÍ·úÿ ÏÂÌ÷Á¾ÿ ÍÄËÏÂÿ ËÂË¾É·ÿ ÇÃÀ¾ÁºËùýü

ÃËÂ¼½ÿ ÏÂÌÿ ½»ÍÈÿ ¾ËÍÁÃÃËÂÌËÌÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿýû

Ã»½¼ÿ ÇÂÍÄ»ÌËÿ ¼ÈËÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿ À¾ÁÀÁ½ËÌÿ ¼Áÿ ÎËÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüûø îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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ÊÇÂÏÂÍËÌÿ ¹Ç¼Èÿ ¼ÈËÿ Ûêèåÿ Ï½½Ë½½ÃËÂ¼ÿ ¼Áÿ ¼ÈËÿ Ë¸ùþ

¼ËÂ¼ÿÀË¾ÃÇ¼¼ËÌÿÎ·ÿÄÏ¹ëÿý

üéûÿ Ë½¼ÇÃÏ¼Ëÿ ¼ÈËÿ ÀÁ¼ËÂ¼ÇÏÄÿ ÍÁ½¼ÿ ½ÏºÇÂÉ½úÿü

»½ËÊ»Äÿ ÄÇÊËúÿ ÎËÂËÊÇ¼ùÍÁ½¼ÿ ¾Ï¼ÇÁúÿ ÏÂÌÿ ½ÇÃÀÄËÿ ÀÏ·ùû

ÎÏÍÅÿ Á¾ÿ ¾Ë¼»¾Âÿ ÁÂÿ ÇÂºË½¼ÃËÂ¼ÿ ÊÁ¾ÿ ËÏÍÈÿ ÇÃÀ¾ÁºËùú

ÃËÂ¼ëÿÏÂÌÿù

üèûÿÀ¾ÁºÇÌËÿ ¼ÈËÿË½¼ÇÃÏ¼ËÌÿÁºË¾ÏÄÄÿÌÇÊÊË¾ËÂÍËÿø

ÇÂÿ ÏÂÂ»ÏÄÿ ËÂË¾É·ÿ ÍÁ½¼½ÿ ¹Ç¼Èÿ ÏÂÌÿ ¹Ç¼ÈÁ»¼ÿ ¼ÈËÿ÷

¾ËÍÁÃÃËÂÌËÌÿÇÃÀ¾ÁºËÃËÂ¼½øÿö

Ø¼Ï¼Ëÿ ÄÏ¹ÿÃÏ·ÿÀ¾ÁºÇÌËÿ¼ÈÏ¼ÿ¼ÈËÿÍÁ½¼ÿÁÊÿ¼ÈËÿÏ»ÌÇ¼ÿÏÂÌÿþÿ

¼ÈËÿ ÍÁ½¼ÿ ÁÊÿ Ïÿ ¹Ï¾¾ÏÂ¼·ÿ ÍÁºË¾ÇÂÉÿ ¼ÈËÿ ÊÇÂÏÂÍËÌÿ ÇÃùþþ

À¾ÁºËÃËÂ¼½ÿÃÏ·ÿ ÎËÿ ÇÂÍÄ»ÌËÌÿ ÇÂÿ ¼ÈËÿ ¼Á¼ÏÄÿ ÏÃÁ»Â¼ÿ ÊÇùþý

ÂÏÂÍËÌøÿþü

üôûÿ êääáÓåç äÜÙ ÖØåäÖß ßáäåøµ×ÈËÿ ÄÁÍÏÄÿþû

ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÈÏºËÿÌË¼Ë¾ÃÇÂËÌÿ ¼ÈËÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿþú

Ï¾ËÿÇÂ¼ËÂÌËÌÿ¼ÁÿÎËÿÏÊÊÇ¸ËÌÿ¼Áÿ¼ÈËÿÀ¾ÁÀË¾¼·ÿ ÊÁ¾ÿ¼ÈËÿËÂùþù

¼Ç¾Ëÿ»½ËÊ»Äÿ ÄÇÊËÿ ÁÊÿ ¼ÈËÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿÎÏ½ËÌÿÁÂÿ ¼ÈËÿ Ë¸ùþø

ÀËÍ¼ËÌÿ»½ËÊ»Äÿ ÄÇºË½ÿ ÁÊÿ ËÂË¾É·ÿ ÍÁÂ½Ë¾ºÏ¼ÇÁÂúÿ ËÊÊÇÍÇËÂÍ·úÿþ÷

ÏÂÌÿ ÍÄËÏÂÿ ËÂË¾É·ÿÃËÏ½»¾Ë½ÿ ÏÀÀ¾ÁºËÌÿ Î·ÿ ¼ÈËÿçËÀÏ¾¼ùþö

ÃËÂ¼ÿÁÊÿåÂË¾É·øÿýÿ

üóûÿ ÚÖêßáäáåç èÜÝ×Ùêè×ÜÙØøµ×ÈËÿ ÇÃÀ¾ÁºËùýþ

ÃËÂ¼½ÿÃ»½¼ÿ ÎËÿÃÏÌËÿ Î·ÿÏÿ ÍÁÂ¼¾ÏÍ¼Á¾ÿ Á¾ÿ ÍÁÂ¼¾ÏÍ¼Á¾½úÿýý

ÌË¼Ë¾ÃÇÂËÌÿ Î·ÿ ¼ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ¼Áÿ ÎËÿ ¿»ÏÄÇÊÇËÌÿýü

¼Áÿ ÃÏÅËÿ ¼ÈËÿ Ûêèåÿ ÇÃÀ¾ÁºËÃËÂ¼½øÿ êÿ ÄÁÍÏÄÿ ÉÁºË¾Âùýû

ÃËÂ¼ÿ ÃÏ·ÿ ÏÍÍËÀ¼ÿ Ïÿ ÌË½ÇÉÂÏ¼ÇÁÂÿ ÁÊÿ ÍÁÂ¼¾ÏÍ¼Á¾½ÿ Ï½ÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüû÷ îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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¿»ÏÄÇÊÇËÌÿ ÃÏÌËÿ Î·ÿ ÏÂÿ ËÄËÍ¼¾ÇÍÿ Á¾ÿ ÉÏ½ÿ »¼ÇÄÇ¼·ÿ Á¾ÿ ÏÂùþ

Á¼ÈË¾ÿ ÏÀÀ¾ÁÀ¾ÇÏ¼Ëÿ ËÂ¼Ç¼·øÿ êÂ·ÿ ¹Á¾Åÿ ¾Ë¿»Ç¾ÇÂÉÿ Ïÿ ÄÇùý

ÍËÂ½Ëÿ»ÂÌË¾ÿ ÏÀÀÄÇÍÏÎÄËÿ ÄÏ¹ÿ ½ÈÏÄÄÿ ÎËÿÀË¾ÊÁ¾ÃËÌÿ Î·ÿ ÏÂÿü

ÇÂÌÇºÇÌ»ÏÄÿ ÈÁÄÌÇÂÉÿ ½»ÍÈÿ ÄÇÍËÂ½Ëøÿ êÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿû

ÃÏ·ÿ ËÄËÍ¼ÿ ¼Áÿ À¾ÁºÇÌËÿ ÊÇÂÏÂÍÇÂÉÿ ÊÁ¾ÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿú

ÃÏÌËÿ Î·ÿ ¼ÈËÿ Á¹ÂË¾ÿ ÁÊÿ ¼ÈËÿ À¾ÁÀË¾¼·úÿ Î»¼ÿ ½ÈÏÄÄÿ ÂÁ¼ÿù

ÀË¾ÃÇ¼ÿ ¼ÈËÿ ºÏÄ»Ëÿ ÁÊÿ ¼ÈËÿ Á¹ÂË¾³½ÿ ÄÏÎÁ¾ÿ ¼Áÿ ÎËÿ ÇÂÍÄ»ÌËÌÿø

ÇÂÿ¼ÈËÿÏÃÁ»Â¼ÿÊÇÂÏÂÍËÌøÿ÷

üòûÿ çáØéÖÙØåÞåÝ× Üä ÛêÒÞåÝ×Øøµêÿ ÄÁÍÏÄÿö

ÉÁºË¾ÂÃËÂ¼ÿ Ã»½¼ÿ ¾Ë¿»Ç¾Ëúÿ À¾ÇÁ¾ÿ ¼Áÿ ÌÇ½Î»¾½ËÃËÂ¼ÿ ÁÊÿþÿ

ÊÇÂÏÄÿ ÀÏ·ÃËÂ¼½ÿ ÊÁ¾ÿ ¼ÈËÿ ÊÇÂÏÂÍËÌÿ ÇÃÀ¾ÁºËÃËÂ¼½úÿ ½»Îùþþ

ÃÇ½½ÇÁÂÿ Î·ÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ÇÂÿ Ïÿ ÊÁ¾Ãÿ ÏÍÍËÀ¼ÏÎÄËÿþý

¼Áÿ¼ÈËÿÄÁÍÏÄÿÉÁºË¾ÂÃËÂ¼ÿÁÊµÿþü

üêûÿ Ïÿ ÌÁÍ»ÃËÂ¼ÿ ½ÇÉÂËÌÿ Î·ÿ ¼ÈËÿ À¾ÁÀË¾¼·ùÿþû

Á¹ÂË¾ÿ¾Ë¿»Ë½¼ÇÂÉÿÌÇ½Î»¾½ËÃËÂ¼ÿÁÊÿÊ»ÂÌ½ëÿþú

üéûÿ Ïÿ ÍË¾¼ÇÊÇÍÏ¼Ëÿ ÁÊÿ ÍÁÃÀÄË¼ÇÁÂúÿ ÍË¾¼ÇÊ·ÇÂÉÿþù

¼ÈÏ¼ÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿ ÈÏºËÿ ÎËËÂÿ ÇÂ½¼ÏÄÄËÌÿ ½Ï¼Ç½ÊÏÍùþø

¼Á¾ÇÄ·ëÿÏÂÌÿþ÷

üèûÿ ÌÁÍ»ÃËÂ¼Ï¼ÇÁÂÿ ÁÊÿ ÏÄÄÿ ÍÁ½¼½ÿ ¼Áÿ ÎËÿ ÊÇùþö

ÂÏÂÍËÌÿÏÂÌÿÍÁÀÇË½ÿÁÊÿÏÂ·ÿ¾Ë¿»Ç¾ËÌÿÀË¾ÃÇ¼½øÿýÿ

üÉûÿäáÝêÝèáÝã ×åÙÞØ êÛÛßáèêéßå ÜÝßÒ ×Ü ÙåØáùýþ

çåÝ×áêß ÛÙÜÛåÙ×Òøµêÿ Ûêèåÿ À¾ÁÉ¾ÏÃÿ ½ÈÏÄÄÿ À¾ÁºÇÌËúÿýý

¹Ç¼Èÿ¾Ë½ÀËÍ¼ÿ¼Áÿ¾Ë½ÇÌËÂ¼ÇÏÄÿÀ¾ÁÀË¾¼·úÿÊÁ¾ÿ¼ÈËÿÊÁÄÄÁ¹ÇÂÉìÿýü

üõûÿ êÞÜÖÝ× äáÝêÝèåçøµÛêèåÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿýû

½ÈÏÄÄÿÎËÿÊÇÂÏÂÍËÌÿÁÂÿ¼Ë¾Ã½ÿ½»ÍÈÿ¼ÈÏ¼ÿ¼ÈËÿ¼Á¼ÏÄÿËÂË¾É·ÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüûö îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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ÏÂÌÿ ¹Ï¼Ë¾ÿ ÍÁ½¼ÿ ½ÏºÇÂÉ½ÿ ¾ËÏÄÇ¶ËÌÿ Î·ÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿþ

Á¹ÂË¾ÿ ÏÂÌÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾³½ÿ ½»ÍÍË½½Á¾½ÿ Ì»¾ÇÂÉÿý

¼ÈËÿ »½ËÊ»Äÿ ÄÇºË½ÿ ÁÊÿ ¼ÈËÿ ÇÃÀ¾ÁºËÃËÂ¼½úÿ Ï½ÿ ÌË¼Ë¾ÃÇÂËÌÿü

Î·ÿ ¼ÈËÿ Ï»ÌÇ¼ÿ Á¾ÿ ÊËÏ½ÇÎÇÄÇ¼·ÿ ½¼»Ì·ÿ À»¾½»ÏÂ¼ÿ ¼Áÿ ½»Îùû

½ËÍ¼ÇÁÂÿ üÊûüõûúÿ Ï¾Ëÿ Ë¸ÀËÍ¼ËÌÿ ¼Áÿ Ë¸ÍËËÌÿ ¼ÈËÿ ¼Á¼ÏÄÿ ÍÁ½¼ÿú

¼Áÿ ¼ÈËÿÀ¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿÏÂÌÿ ¼ÈËÿÀ¾ÁÀË¾¼·ÿ Á¹ÂË¾³½ÿ ½»Íùù

ÍË½½Á¾½ÿÁÊÿ ¼ÈËÿÛêèåÿÏ½½Ë½½ÃËÂ¼øÿáÂÿÌË¼Ë¾ÃÇÂÇÂÉÿ¼ÈËÿø

ÏÃÁ»Â¼ÿ ¼ÈÏ¼ÿ ÃÏ·ÿ ÎËÿ ÊÇÂÏÂÍËÌÿ Î·ÿ Ïÿ Ûêèåÿ Ï½½Ë½½ù÷

ÃËÂ¼úÿ ¼ÈËÿ ¼Á¼ÏÄÿ ÏÃÁ»Â¼ÿ ÁÊÿ ÏÄÄÿ ¾ËÎÏ¼Ë½úÿ É¾ÏÂ¼½úÿ ÏÂÌÿö

Á¼ÈË¾ÿ ÌÇ¾ËÍ¼ÿ ÊÇÂÏÂÍÇÏÄÿ Ï½½Ç½¼ÏÂÍËÿ ¾ËÍËÇºËÌÿ Î·ÿ ¼ÈËÿþÿ

Á¹ÂË¾ÿ ÁÂÿ ÏÍÍÁ»Â¼ÿ ÁÊÿ ¼ÈËÿ Ûêèåÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿ ½ÈÏÄÄÿþþ

ÎËÿ ÌËÌ»Í¼ËÌÿ Ê¾ÁÃÿ ¼ÈËÿ ÍÁ½¼ÿ ÁÊÿ ¼ÈËÿ Ûêèåÿ ÇÃÀ¾ÁºËùþý

ÃËÂ¼½øÿþü

üôûÿÛêèåÿêØØåØØÞåÝ×Øøµ×ÈËÿ¼Á¼ÏÄÿÏÃÁ»Â¼ÿÁÊÿþû

Ûêèåÿ Ï½½Ë½½ÃËÂ¼½ÿ ÊÁ¾ÿ Ïÿ À¾ÁÀË¾¼·ÿ ½ÈÏÄÄÿ ÂÁ¼ÿ Ë¸ÍËËÌÿþú

õöÿÀË¾ÍËÂ¼ÿ ÁÊÿ ¼ÈËÿ Ë½¼ÇÃÏ¼ËÌÿ ºÏÄ»Ëÿ ÁÊÿ ¼ÈËÿÀ¾ÁÀË¾¼·øÿêÿþù

À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ¹ÈÁÿ Ë½Í¾Á¹½ÿ À¾ÁÀË¾¼·ÿ ¼Ï¸Ë½ÿ¹Ç¼Èÿ ¼ÈËÿþø

ÈÁÄÌË¾ÿÁÊÿÏÿÃÁ¾¼ÉÏÉËÿÁÂÿÏÿÀ¾ÁÀË¾¼·ÿ½»ÎÆËÍ¼ÿ¼ÁÿÛêèåÿþ÷

Ï½½Ë½½ÃËÂ¼ÿÃÏ·ÿ ÎËÿ ¾Ë¿»Ç¾ËÌÿ Î·ÿ ¼ÈËÿ ÈÁÄÌË¾ÿ ¼Áÿ Ë½Í¾Á¹ÿþö

ÏÃÁ»Â¼½ÿ Ì»Ëÿ ÁÂÿ ¼ÈËÿ Ûêèåÿ Ï½½Ë½½ÃËÂ¼úÿ ÏÂÌÿ ¼ÈËÿýÿ

ÃÁ¾¼ÉÏÉËÿ ÈÁÄÌË¾ÿ ½ÈÏÄÄÿ ¾ËÃÇ¼ÿ ½»ÍÈÿ ÏÃÁ»Â¼½ÿ ¼Áÿ ¼ÈËÿýþ

ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ÇÂÿ ¼ÈËÿ ÃÏÂÂË¾ÿ ¼ÈÏ¼ÿ À¾ÁÀË¾¼·ÿ ¼Ï¸Ë½ÿýý

Ï¾ËÿË½Í¾Á¹ËÌÿÏÂÌÿ¾ËÃÇ¼¼ËÌøÿýü

üóûÿÜÔÝåÙ åÚÖá×Òøµê½ÿÁÊÿ¼ÈËÿËÊÊËÍ¼ÇºËÿÌÏ¼ËÿÁÊÿýû

¼ÈËÿ Ûêèåÿ ÏÉ¾ËËÃËÂ¼ÿ Á¾ÿ ¼ÈËÿ ºÁ¼Ëÿ ¾Ë¿»Ç¾ËÌÿ Î·ÿ Ø¼Ï¼Ëÿýú
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ÄÏ¹úÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ½ÈÏÄÄÿ ÈÏºËÿ Ë¿»Ç¼·ÿ ÇÂÿ ¼ÈËÿþ

À¾ÁÀË¾¼·ÿÁÊÿÂÁ¼ÿÄË½½ÿ¼ÈÏÂÿõñÿÀË¾ÍËÂ¼ÿÁÊÿ¼ÈËÿË½¼ÇÃÏ¼ËÌÿý

ºÏÄ»Ëÿ ÁÊÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ ÍÏÄÍ»ÄÏ¼ËÌÿ ¹Ç¼ÈÁ»¼ÿ ÍÁÂ½ÇÌË¾ùü

Ï¼ÇÁÂÿÁÊÿ ¼ÈËÿÏÃÁ»Â¼ÿÁÊÿ ¼ÈËÿÛêèåÿÏ½½Ë½½ÃËÂ¼ÿÁ¾ÿ ¼ÈËÿû

ºÏÄ»ËÿÁÊÿ¼ÈËÿÛêèåÿÇÃÀ¾ÁºËÃËÂ¼½øÿú

üòûÿ×åÙÞ Üä äáÝêÝèáÝãøµ×ÈËÿÃÏ¸ÇÃ»Ãÿ¼Ë¾Ãÿù

ÁÊÿ ÊÇÂÏÂÍÇÂÉÿÀ¾ÁºÇÌËÌÿ ÊÁ¾ÿÏÿÛêèåÿ ÇÃÀ¾ÁºËÃËÂ¼ÿÃÏ·ÿø

ÎËÿ ôöÿ ·ËÏ¾½øÿ ×ÈËÿ ¼Ë¾Ãÿ ½ÈÏÄÄÿ ÇÂÿ ÂÁÿ ÍÏ½Ëÿ Ë¸ÍËËÌÿ ¼ÈËÿ÷

¹ËÇÉÈ¼ËÌÿ ÏºË¾ÏÉËÿ Ë¸ÀËÍ¼ËÌÿ »½ËÊ»Äÿ ÄÇÊËÿ ÁÊÿ ¼ÈËÿ Ûêèåÿö

ÇÃÀ¾ÁºËÃËÂ¼ÿÁ¾ÿ ÇÃÀ¾ÁºËÃËÂ¼½øÿå¸ÀËÍ¼ËÌÿ»½ËÊ»Äÿ ÄÇºË½ÿþÿ

»½ËÌÿ ÊÁ¾ÿ ÏÄÄÿ ÍÏÄÍ»ÄÏ¼ÇÁÂ½ÿ »ÂÌË¾ÿ ¼ÈÇ½ÿ ÀÏ¾ÏÉ¾ÏÀÈÿ ½ÈÏÄÄÿþþ

ÎËÿÍÁÂ½Ç½¼ËÂ¼ÿ¹Ç¼Èÿ¼ÈËÿË¸ÀËÍ¼ËÌÿ»½ËÊ»Äÿ ÄÇºË½ÿÁÊÿËÂË¾É·ÿþý

ÍÁÂ½Ë¾ºÏ¼ÇÁÂÿ ÏÂÌÿ ËÊÊÇÍÇËÂÍ·ÿ ÏÂÌÿ ÍÄËÏÂÿ ËÂË¾É·ÿ ÃËÏ½ùþü

»¾Ë½ÿÏÀÀ¾ÁºËÌÿÎ·ÿ¼ÈËÿçËÀÏ¾¼ÃËÂ¼ÿÁÊÿåÂË¾É·øÿþû

üÈûÿ èÜßßåè×áÜÝ êÝç åÝäÜÙèåÞåÝ×øµêÿ Ûêèåÿþú

À¾ÁÉ¾ÏÃÿ½ÈÏÄÄÿÀ¾ÁºÇÌËÿ¼ÈÏ¼µÿþù

üõûÿ ÛêèåÿÏ½½Ë½½ÃËÂ¼½ÿ ½ÈÏÄÄÿ ÎËÿ ÍÁÄÄËÍ¼ËÌÿ ÇÂÿ ¼ÈËÿþø

ÃÏÂÂË¾ÿ½ÀËÍÇÊÇËÌÿÎ·ÿØ¼Ï¼ËÿÄÏ¹ëÿþ÷

üôûÿ ÂÁ¼¹Ç¼È½¼ÏÂÌÇÂÉÿ ÏÂ·ÿ Á¼ÈË¾ÿ À¾ÁºÇ½ÇÁÂÿ ÁÊÿ ÄÏ¹úÿþö

ÇÂÿ ¼ÈËÿ ËºËÂ¼ÿ ÁÊÿ Ïÿ ¼¾ÏÂ½ÊË¾ÿ ÁÊÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾½ÈÇÀÿýÿ

¼È¾Á»ÉÈÿ ÊÁ¾ËÍÄÁ½»¾Ëúÿ ¼ÈËÿ ¼¾ÏÂ½ÊË¾¾ÇÂÉÿÀ¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿýþ

ÃÏ·ÿ ÎËÿ ÁÎÄÇÉÏ¼ËÌÿ ¼Áÿ ÀÏ·ÿ ÁÂÄ·ÿ Ûêèåÿ Ï½½Ë½½ÃËÂ¼ÿ ÇÂùýý

½¼ÏÄÄÃËÂ¼½ÿ ¼ÈÏ¼ÿ Ï¾Ëÿ Ì»Ëÿ üÇÂÍÄ»ÌÇÂÉÿ ÌËÄÇÂ¿»ËÂ¼ÿýü

ÏÃÁ»Â¼½ûúÿ ÏÄÁÂÉÿ ¹Ç¼Èÿ ÏÂ·ÿ ÏÀÀÄÇÍÏÎÄËÿ ÀËÂÏÄ¼ÇË½ÿ ÏÂÌÿýû

ÇÂ¼Ë¾Ë½¼úÿ Ë¸ÍËÀ¼ÿ ¼ÈÏ¼ÿ ÎËÊÁ¾Ëÿ ÇÃÀÁ½Ç¼ÇÁÂÿ ÁÊÿ ÏÂ·ÿ ÀËÂùýú
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ÏÄ¼ÇË½ÿ Á¾ÿ ÊËË½úÿ ¼ÈËÿ Ûêèåÿ À¾ÁÉ¾ÏÃÿ ½ÈÏÄÄÿ À¾ÁºÇÌËÿ ÏÂÿþ

ÁÀÀÁ¾¼»ÂÇ¼·ÿ ¼Áÿ ÏÂ·ÿ ÈÁÄÌË¾ÿ ÁÊÿ Ïÿ ½ËÂÇÁ¾ÿ ÄÇËÂÿ ÁÂÿ ¼ÈËÿý

À¾ÁÀË¾¼·ÿ ¼Áÿ Ï½½»ÃËÿ ÀÏ·ÃËÂ¼ÿ ÁÊÿ ¼ÈËÿ Ûêèåÿ Ï½½Ë½½ùü

ÃËÂ¼ëÿû

üóûÿÛêèåÿÏ½½Ë½½ÃËÂ¼ÿ ÇÂ½¼ÏÄÄÃËÂ¼½ÿ ¼ÈÏ¼ÿÏ¾Ëÿ ÂÁ¼ÿú

Ì»ËÿÃÏ·ÿ ÂÁ¼ÿ ÎËÿ ÏÍÍËÄË¾Ï¼ËÌÿ Î·ÿ ÊÁ¾ËÍÄÁ½»¾Ëÿ Ë¸ÍËÀ¼ÿ Ï½ÿù

À¾ÁºÇÌËÌÿÎ·ÿØ¼Ï¼ËÿÄÏ¹ëÿÏÂÌÿø

üòûÿÀÏ·ÃËÂ¼ÿÁÊÿ ÏÿÛêèåÿÏ½½Ë½½ÃËÂ¼ÿ ÇÂ½¼ÏÄÄÃËÂ¼ÿ÷

Ê¾ÁÃÿ ¼ÈËÿ ÄÁ½½ÿ ¾Ë½Ë¾ºËÿ Ë½¼ÏÎÄÇ½ÈËÌÿ ÊÁ¾ÿ Ïÿ Ûêèåÿ À¾Áùö

É¾ÏÃÿ½ÈÏÄÄÿÂÁ¼ÿ¾ËÄÇËºËÿÏÿÀÏ¾¼ÇÍÇÀÏ¼ÇÂÉÿÀ¾ÁÀË¾¼·ÿÁ¹ÂË¾ÿþÿ

Ê¾ÁÃÿ¼ÈËÿÁÎÄÇÉÏ¼ÇÁÂÿ¼ÁÿÀÏ·ÿ¼ÈÏ¼ÿÏÃÁ»Â¼øÿþþ

ý
ÿ
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õ

èÇÐÕÔÏÐÍÔÉ ÓÌÊ àÐÏÌÈ àîìê éÐÍØÍÖÐÍÒ àÊÌÒÊØÎÉ

ããØÃ òü ÷ùøù

ÖÈÇ½ ÌÁÍ»ÃËÂ¼ À¾ÁºÇÌË½ ÎË½¼ À¾ÏÍ¼ÇÍË É»ÇÌËÄÇÂË½ ¼Á ÈËÄÀ ÇÃÀÄËÃËÂ¼ ¼ÈË ÚÁÄÇÍ· â¾ÏÃË¹Á¾Å ÊÁ¾

Úèåã âÇÂÏÂÍÇÂÉ Ú¾ÁÉ¾ÏÃ½ ÏÂÂÁ»ÂÍËÌ ÁÂ ÛÍ¼ÁÎË¾ õîú ôööíø
õ
Ú¾ÁÀË¾¼· è½½Ë½½ËÌ åÄËÏÂ ãÂË¾É·

üÚèåãû ÊÇÂÏÂÍÇÂÉ À¾ÁÉ¾ÏÃ½ ÏÄÄÁ¹ ½¼Ï¼Ë ÏÂÌ ÄÁÍÏÄ ÉÁºË¾ÂÃËÂ¼½ú ¹ÈË¾Ë ÀË¾ÃÇ¼¼ËÌ Î· ½¼Ï¼Ë ÄÏ¹ú ¼Á

Ë¸¼ËÂÌ ¼ÈË »½Ë ÁÊ ÄÏÂÌù½ËÍ»¾ËÌ ÊÇÂÏÂÍÇÂÉ ÌÇ½¼¾ÇÍ¼½ ¼Á Ê»ÂÌ ËÂË¾É· ËÊÊÇÍÇËÂÍ· ÏÂÌ ¾ËÂË¹ÏÎÄË

ËÂË¾É· ÇÃÀ¾ÁºËÃËÂ¼½ ÁÂ À¾ÇºÏ¼Ë À¾ÁÀË¾¼·ø
ô
Úèåã À¾ÁÉ¾ÏÃ½ Ï¼¼ÏÍÈ ¼ÈË ÁÎÄÇÉÏ¼ÇÁÂ ¼Á ¾ËÀÏ· ¼ÈË

ÍÁ½¼ ÁÊ ÇÃÀ¾ÁºËÃËÂ¼½ ¼Á ¼ÈË À¾ÁÀË¾¼·ú ÂÁ¼ ¼Á ¼ÈË ÇÂÌÇºÇÌ»ÏÄ ÎÁ¾¾Á¹Ë¾ø èÊ¼Ë¾ ÍÁÂ½»Ä¼Ï¼ÇÁÂ ¹Ç¼È Â

¼ÈË ÊËÌË¾ÏÄ ÉÁºË¾ÂÃËÂ¼ ÏÂÌ ¹Ç¼È Á¼ÈË¾ ½¼ÏÅËÈÁÄÌË¾½ú ¼ÈË äËÀÏ¾¼ÃËÂ¼ ÁÊ ãÂË¾É· ÈÏ½ À¾ËÀÏ¾ËÌ

¼ÈË ÊÁÄÄÁ¹ÇÂÉ çË½¼ Ú¾ÏÍ¼ÇÍË½ ¼Á ÈËÄÀ ËÂ½»¾Ë À¾»ÌËÂ¼ ÊÇÂÏÂÍÇÂÉ À¾ÏÍ¼ÇÍË½ Ì»¾ÇÂÉ ¼ÈË Í»¾¾ËÂ¼ ÀÇÄÁ¼

Úèåã À¾ÁÉ¾ÏÃ½ø

ÖÈË½Ë ÎË½¼ À¾ÏÍ¼ÇÍË É»ÇÌËÄÇÂË½ Ï¾Ë ½ÇÉÂÇÊÇÍÏÂ¼Ä· ÃÁ¾Ë ¾ÇÉÁ¾Á»½ ¼ÈÏÂ ¼ÈË »ÂÌË¾¹¾Ç¼ÇÂÉ ½¼ÏÂÌÏ¾Ì½

Í»¾¾ËÂ¼Ä· ÏÀÀÄÇËÌ ¼Á ÄÏÂÌù½ËÍ»¾ËÌ ÊÇÂÏÂÍÇÂÉ ÌÇ½¼¾ÇÍ¼½ø ã½ÀËÍÇÏÄÄ· ÇÂ ÄÇÉÈ¼ ÁÊ ¼ÈË Ë¸ÍËÀ¼ÇÁÂÏÄÄ·

ÍÈÏÄÄËÂÉÇÂÉ ËÍÁÂÁÃÇÍ ËÂºÇ¾ÁÂÃËÂ¼ ÏÂÌ ¾ËÍÁºË¾ÇÂÉ ÈÁ»½ÇÂÉ ÃÏ¾ÅË¼ú ¼ÈË ÊÁÄÄÁ¹ÇÂÉ ÎË½¼ À¾ÏÍ¼ÇÍË

É»ÇÌËÄÇÂË½ ÊÁ¾ ÀÇÄÁ¼ Úèåã ÊÇÂÏÂÍÇÂÉ À¾ÁÉ¾ÏÃ½ Ï¾Ë ÇÃÀÁ¾¼ÏÂ¼ ¼Á À¾ÁºÇÌË ÏÂ Ë¸¼¾Ï ÄÏ·Ë¾ ÁÊ

À¾Á¼ËÍ¼ÇÁÂ ¼Á ÎÁ¼È ÀÏ¾¼ÇÍÇÀÏÂ¼½ ¹ÈÁ ºÁÄ»Â¼Ï¾ÇÄ· ÁÀ¼ ÇÂ¼Á Úèåã À¾ÁÉ¾ÏÃ½ú ÏÂÌ ¼Á ÄËÂÌË¾½ ¹ÈÁ

ÈÁÄÌ ÃÁ¾¼ÉÏÉË½ ÁÂ À¾ÁÀË¾¼ÇË½ ¹Ç¼È Úèåã ¼Ï¸ ÄÇËÂ½ø ÖÈË½Ë ÎË½¼ À¾ÏÍ¼ÇÍË É»ÇÌËÄÇÂË½ ÃÏ· ËºÁÄºË

ÁºË¾ ¼ÇÃË Ï½ ¹Ë ÄËÏ¾Â ÃÁ¾Ë ÏÎÁ»¼ ¼ÈË ÀË¾ÊÁ¾ÃÏÂÍË ÁÊ Úèåã À¾ÁÉ¾ÏÃ½ ÏÂÌ Ï¾Ë ÏÎÄË ¼Á ÇÌËÂ¼ÇÊ·

ÂË¹ ÎË½¼ À¾ÏÍ¼ÇÍË½ø
ó
èÄÄ ÀÇÄÁ¼ Úèåã ÊÇÂÏÂÍÇÂÉ À¾ÁÉ¾ÏÃ½ Ï¾Ë ½¼¾ÁÂÉÄ· ËÂÍÁ»¾ÏÉËÌ ¼Á ÊÁÄÄÁ¹ ¼ÈË½Ë

ÎË½¼ À¾ÏÍ¼ÇÍË É»ÇÌËÄÇÂË½ø ÖÈÇ½ ÌÁÍ»ÃËÂ¼ Ç½ ÌÇºÇÌËÌ ÇÂ¼Á ¼¹Á ½ËÍ¼ÇÁÂ½ì Ú¾ÁÉ¾ÏÃ äË½ÇÉÂ çË½¼
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ÏÌË¿»Ï¼ËÄ· ÀË¾ÊÁ¾ÃÇÂÉ ¹Á¾Åø

ßÊ ¹Á¾Å Ç½ ÂÁ¼ ½Ï¼Ç½ÊÏÍ¼Á¾ÇÄ· ÍÁÃÀÄË¼ËÌú ÍÁÂ¼¾ÏÍ¼Á¾ ÀÏ·ÃËÂ¼ ½ÈÁ»ÄÌ ÎË ¹Ç¼ÈÈËÄÌ »Â¼ÇÄ

¾ËÃËÌÇËÌø ßÊ ÂÁ¼ ½Ï¼Ç½ÊÏÍ¼Á¾ÇÄ· ¾ËÃËÌÇËÌú À¾ÁÉ¾ÏÃ½ ½ÈÁ»ÄÌ ÌÇ½¿»ÏÄÇÊ· ÍÁÂ¼¾ÏÍ¼Á¾½ Ê¾ÁÃ

Ê»¾¼ÈË¾ Úèåãù¾ËÄÏ¼ËÌ ¹Á¾Åø

Ú¾ÁÀË¾¼· Á¹ÂË¾½ ½ÈÁ»ÄÌ ½ÇÉÂùÁÊÊ ÎËÊÁ¾Ë ÀÏ·ÃËÂ¼ Ç½ Ç½½»ËÌ ÊÁ¾ ¼ÈË ¹Á¾Åø

òú ÞÔ×ØÈÔÉ ØÍÕ ÜØÄ ìÊÔÕÐÈÉ

ÖÈË ¼Á¼ÏÄ ÏÃÁ»Â¼ ÁÊ Úèåã ÊÇÂÏÂÍÇÂÉ ½ÈÁ»ÄÌ ÎË ÂË¼ ÁÊ ÏÂ·Â· Ë¸ÀËÍ¼ËÌ ÌÇ¾ËÍ¼ ÍÏ½È ¾ËÎÏ¼Ë½ ÊÁ¾ ¼ÈË

ËÂË¾É· ËÊÊÇÍÇËÂÍ· Á¾ ¾ËÂË¹ÏÎÄË ËÂË¾É· ÇÃÀ¾ÁºËÃËÂ¼½ ÍÈÁ½ËÂø àÁ¹ËºË¾ú Á¼ÈË¾ ÂÁÂùÌÇ¾ËÍ¼ ÍÏ½È

ÇÂÍËÂ¼ÇºË½ ÍÏÂ ÎË ÃÁ¾Ë ÌÇÊÊÇÍ»Ä¼ ¼Á ÃÏÂÏÉËø âÁ¾ Ë¸ÏÃÀÄËú ÍÏÄÍ»ÄÏ¼ÇÂÉ ÏÂ Ë¸ÀËÍ¼ËÌ ÇÂÍÁÃË ¼Ï¸

Í¾ËÌÇ¼ ÍÏÂ ÎË ÍÁÃÀ ÇÍÏ¼ËÌú Ï½ ÂÁ¼ ÏÄÄ ÀÏ¾¼ÇÍÇÀÏÂ¼½ ¹ÇÄÄ ÈÏºË ÏÍÍË½½ ¼Á ¼ÈË ¼Ï¸ Í¾ËÌÇ¼ ÏÂÌ ¼ÈË¾Ë ¹ÇÄÄ

ÎË ¼ÇÃË ÄÏÉ½ ÎË¼¹ËËÂ À¾ÁÆËÍ¼ ÍÁÃÀÄË¼ÇÁÂ ÏÂÌ ¼Ï¸ Í¾ËÌÇ¼ ÃÁÂË¼Ç¶Ï¼ÇÁÂø Ú¾ÁÉ¾ÏÃ½ ½ÈÁ»ÄÌ

¼ÈË¾ËÊÁ¾Ë ÍÁÂ½ÇÌË¾ ÏÄ¼Ë¾ÂÏ¼ÇºË ½¼¾»Í¼»¾Ë½ ÊÁ¾ ÊÇÂÏÂÍÇÂÉ ¼ÈÇ½ ÉÏÀú ÇÂÍÄ»ÌÇÂÉ Ï½½ÇÉÂÃËÂ¼ ÁÊ ¾ËÎÏ¼Ë½

ÏÂÌ ¼Ï¸ Í¾ËÌÇ¼½ ¼Á ¾ËÀÏ· Úèåã Ï½½Ë½½ÃËÂ¼½ú ½ÈÁ¾¼ù¼Ë¾Ã Ï½½Ë½½ÃËÂ¼ ÏÌÌÇ¼ÇÁÂ½ú ÏÂÌ ÀÏ¾¼ÂË¾ÇÂÉ

¹Ç¼È ¼ÈÇ¾Ì ÀÏ¾¼· ÄËÂÌË¾½ ¼ÈÏ¼ ÁÊÊË¾ ½ÈÁ¾¼ù¼Ë¾Ã Î¾ÇÌÉË ÊÇÂÏÂÍÇÂÉø è¼ ¼ÈË ÃÇÂÇÃ»Ãú À¾ÁÉ¾ÏÃ½

½ÈÁ»ÄÌ À¾ÁºÇÌË Ê»ÄÄ ÌÇ½ÍÄÁ½»¾Ë ¼Á ÀÏ¾¼ÇÍÇÀÏÂ¼½ ÁÂ ¼ÈË ÇÃÀÄÇÍÏ¼ÇÁÂ½ ÏÂÌ ÁÀ¼ÇÁÂ½ ÏºÏÇÄÏÎÄË ÊÁ¾

ÃÁÂË¼Ç¶ÇÂÉ ÏÂ ÇÂÍÁÃË ¼Ï¸ Í¾ËÌÇ¼ø

ñú àØÊÈÐÖÐËØÍÈ êÕÇÖØÈÐÌÍ

Úèåã ÃÏ· ÎË ÏÂ »ÂÊÏÃÇÄÇÏ¾ ÊÇÂÏÂÍÇÂÉ ÃËÍÈÏÂÇ½Ã ¼Á À¾ÁÉ¾ÏÃ ÀÏ¾¼ÇÍÇÀÏÂ¼½ø è½ ½»ÍÈú Ç¼ Ç½ Ë½½ËÂ¼ÇÏÄ

¼ÈÏ¼ À¾ÁÉ¾ÏÃ½ ËÌ»ÍÏ¼Ë ÀÁ¼ËÂ¼ÇÏÄ ÀÏ¾¼ÇÍÇÀÏÂ¼½ ÁÂ ÈÁ¹ ¼ÈË Úèåã ÃÁÌËÄ ¹Á¾Å½ú ¹ÈË¼ÈË¾ Ç¼ Ç½ Ï

¶´·¶Ñ´±¥ ·§¸Ñ´…³ ¹·³± Ø¶¶´·¶´¾Ø±Ñ Ð¾¸Ø¸Ö¾¸Á ¹ÑÖ¿Ø¸¾³¹‡ Ø¸Ò ±¿Ñ ·¶¶·´±©¸¾±¾Ñ³ Ø¸Ò ´¾³»³ ÷þýü

À¾ÁÉ¾ÏÃ ÀÏ¾¼ÇÍÇÀÏ¼ÇÁÂ Í¾ËÏ¼Ë½ ÊÁ¾ À¾ÁÀË¾¼· Á¹ÂË¾½ø Ú¾ÁÉ¾ÏÃ½ ½ÈÁ»ÄÌ ÍÄËÏ¾Ä· Ë¸ÀÄÏÇÂ ÏÂÌ

À¾ÁºÇÌË ÌÇ½ÍÄÁ½»¾Ë½ ÁÊ ¼ÈË ÊÁÄÄÁ¹ÇÂÉì

àÁ¹ Úèåã ÊÇÂÏÂÍÇÂÉ ¹Á¾Å½
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çÏ½ÇÍ ÇÂÊÁ¾ÃÏ¼ÇÁÂ ÁÂ Á¼ÈË¾ ÊÇÂÏÂÍÇÂÉ ÁÀ¼ÇÁÂ½ ÏºÏÇÄÏÎÄË ¼Á À¾ÁÀË¾¼· Á¹ÂË¾½ ÊÁ¾ ÊÇÂÏÂÍÇÂÉ

ËÂË¾É· ËÊÊÇÍÇËÂÍ· ÏÂÌ ¾ËÂË¹ÏÎÄË ËÂË¾É· ÇÂºË½¼ÃËÂ¼½ú ÏÂÌ ÈÁ¹ Úèåã ÍÁÃÀÏ¾Ë½

èÄÄ À¾ÁÉ¾ÏÃ ÊËË½ ÏÂÌ ÈÁ¹ ÀÏ¾¼ÇÍÇÀÏÂ¼½ ¹ÇÄÄ ÀÏ· ÊÁ¾ ¼ÈËÃ

ãÊÊËÍ¼ÇºË ÇÂ¼Ë¾Ë½¼ ¾Ï¼Ë ÇÂÍÄ»ÌÇÂÉ ÏÄÄ À¾ÁÉ¾ÏÃ ÊËË½ú ÍÁÂ½Ç½¼ËÂ¼ ¹Ç¼È ¼ÈË áÁÁÌ âÏÇ¼È

ã½¼ÇÃÏ¼Ë üáâãû ÁÊ ¼ÈË ØËÏÄ ã½¼Ï¼Ë ×Ë¼¼ÄËÃËÂ¼ Ú¾ÁÍËÌ»¾Ë èÍ¼ üØã×Úèû ÏÂÌ ¼ÈË ËÏ¾Ä· ÏÂÌ

ÊÇÂÏÄ ÌÇ½ÍÄÁ½»¾Ë ÁÊ ¼ÈË Ö¾»¼È ÇÂ ÞËÂÌÇÂÉ èÍ¼ üÖßÞèûø

Úèåã Ï½½Ë½½ÃËÂ¼ ÇÃÀÏÍ¼ ÁÂ Ë½Í¾Á¹ ÀÏ·ÃËÂ¼½ üÇÊ ÏÀÀÄÇÍÏÎÄËû

ØÇ½Å ¼ÈÏ¼ Ï½½Ë½½ÃËÂ¼ ÌËÊÏ»Ä¼ ÃÏ· ¼¾ÇÉÉË¾ ÊÁ¾ËÍÄÁ½»¾Ë ÏÂÌ À¾ÁÀË¾¼· ÄÁ½½

ßÂÊÁ¾ÃÏ¼ÇÁÂ ÁÂ ¼¾ÏÂ½ÊË¾¾ÇÂÉ ¼ÈË Ï½½Ë½½ÃËÂ¼ Ï¼ ¼ÇÃË ÁÊ ½ÏÄË

ÛÀ¼ÇÁÂ½ ÊÁ¾ ÏÂÌ ÇÃÀÄÇÍÏ¼ÇÁÂ½ ÁÊ ÇÂÍÄ»ÌÇÂÉ ¼Ï¸ Í¾ËÌÇ¼½ ÇÂ ¼ÈË ÊÇÂÏÂÍËÌ ÏÃÁ»Â¼

ðú ëÔ×È ÝÔÊÆÐÖÔ ÞÔÉÔÊÆÔ éÇÍÕ

âÁ¾ ¼ÈÁ½Ë Úèåã À¾ÁÉ¾ÏÃ½ ¼ÈÏ¼ ½ËËÅ ¼ÈÇ¾Ì ÀÏ¾¼· ÇÂºË½¼Á¾½ú ÇÂÍÄ»ÌÇÂÉ ÇÂºË½¼Á¾½ ÇÂ Ï Ã»ÂÇÍÇÀÏÄ

ÎÁÂÌ ¼Á Ê»ÂÌ ¼ÈË À¾ÁÉ¾ÏÃú ÏÂ Ï½½Ë½½ÃËÂ¼ ¾Ë½Ë¾ºË Ê»ÂÌ ½ÈÁ»ÄÌ ÎË Í¾ËÏ¼ËÌ ¼Á À¾Á¼ËÍ¼ ÇÂºË½¼Á¾½

Ê¾ÁÃ ÄÏ¼Ë ÀÏ·ÃËÂ¼ Á¾ ÂÁÂùÀÏ·ÃËÂ¼ ÁÊ Úèåã Ï½½Ë½½ÃËÂ¼½ø

øùú ëØÈØ ìÌÏÏÔÖÈÐÌÍ

ÚÇÄÁ¼ À¾ÁÉ¾ÏÃ½ ½ÈÁ»ÄÌ ÍÁÄÄËÍ¼ ¼ÈË ÌÏ¼Ï ÂËÍË½½Ï¾· ¼Á ËºÏÄ»Ï¼Ë ¼ÈË ËÊÊÇÍÏÍ· ÁÊ Úèåã À¾ÁÉ¾ÏÃ½ø

ã¸ÏÃÀÄË½ ÁÊ ¼·ÀÇÍÏÄÄ· ÍÁÄÄËÍ¼ËÌ ÌÏ¼Ï ¹Á»ÄÌ ÇÂÍÄ»ÌËì ÇÂ½¼ÏÄÄËÌ ÃËÏ½»¾Ë½ú ÇÂºË½¼ÃËÂ¼ ÏÃÁ»Â¼ú

ÌËÊÏ»Ä¼ ÏÂÌ ÊÁ¾ËÍÄÁ½»¾Ë ÌÏ¼Ïú Ë¸ÀËÍ¼ËÌ ½ÏºÇÂÉ½ú ÏÂÌ ÏÍ¼»ÏÄ ËÂË¾É· »½Ë ÎËÊÁ¾Ë ÏÂÌ ÏÊ¼Ë¾

ÃËÏ½©´Ñ³ ¾¸³±ØººØ±¾·¸† ô· ±¿Ñ Ñ¦±Ñ¸± ¶·³³¾×ºÑ‡ ¾±…³ ¾¹¶·´±Ø¸± ±¿Ø± ¶´·Á´Ø¹³ ¿Ø¨Ñ ØÖÖÑ³³ ±·

ÀÏ¾¼ÇÍÇÀÏÂ¼ »¼ÇÄÇ¼· ÎÇÄÄ½ú ÇÌËÏÄÄ· ÊÁ¾ õî ÃÁÂ¼È½ ÎËÊÁ¾Ë ÏÂÌ ÏÊ¼Ë¾ ¼ÈË ÇÃÀ¾ÁºËÃËÂ¼½ Ï¾Ë ÃÏÌËø ÖÈË

äËÀÏ¾¼ÃËÂ¼ ÁÊ ãÂË¾É· ¹ÇÄÄ À¾ÁºÇÌË ÃÁ¾Ë ÌË¼ÏÇÄËÌ ÇÂÊÁ¾ÃÏ¼ÇÁÂ ÁÂ ÍÁÄÄËÍ¼ÇÂÉ ¼ÈÇ½ ÌÏ¼Ïú ÁÎ¼ÏÇÂÇÂÉ

ÀË¾ÃÇ½½ÇÁÂ ¼Á ÏÍÍË½½ »¼ÇÄÇ¼· ÎÇÄÄ½ú ÏÂÌ ÈÁ¹ ¼Á ¾ËÀÁ¾¼ À¾ÁÉ¾ÏÃ ÇÂÊÁ¾ÃÏ¼ÇÁÂ ¼Á ËÂÏÎÄË Ï ÂÏ¼ÇÁÂÏÄ

Úèåã ÀË¾ÊÁ¾ÃÏÂÍË ËºÏÄ»Ï¼ÇÁÂø

îÉÉÔÉÉÎÔÍÈ ÛÍÕÔÊÅÊÐÈÐÍÒ íÔÉÈ àÊØÖÈÐÖÔÉ èÇÐÕÔÏÐÍÔÉï

ÞÁÍÏÄ ÉÁºË¾ÂÃËÂ¼½ ½ÈÁ»ÄÌ ÌË½ÇÉÂ »ÂÌË¾¹¾Ç¼ÇÂÉ Í¾Ç¼Ë¾ÇÏ ¼Á ¾ËÌ»ÍË ¼ÈË ¾Ç½Å ÁÊ ÌËÊÏ»Ä¼ ÏÂÌ

¾¹¶Ø¾´¹Ñ¸± ±· ±¿Ñ ¶´·¶Ñ´±¥…³ ¹·´±ÁØÁÑ ¿·ºÒÑ´³† ùØ¸¥ ×Ñ³± ¶´ØÖ±¾ÖÑ³ Ð·´ ´ÑÒ©Ö¾¸Á ±¿Ñ³Ñ ´¾³»³

Ï¾Ë ÇÂÍÄ»ÌËÌ ÇÂ ¼ÈË À¾ËºÇÁ»½ ½ËÍ¼ÇÁÂø ßÂ ÏÌÌÇ¼ÇÁÂú »ÂÌË¾¹¾Ç¼ÇÂÉ Í¾Ç¼Ë¾ÇÏ ÊÁ¾ ÇÂÌÇºÇÌ»ÏÄ

Ï½½Ë½½ÃËÂ¼½ ½ÈÁ»ÄÌ ÇÂÍÄ»ÌË ¼ÈË ÊÁÄÄÁ¹ÇÂÉì

øú àÊÌËÔÊÈÃ áÅÍÔÊÉÑÐË

åÈËÍÅ ¼ÈÏ¼ ÏÀÀÄÇÍÏÂ¼ ÈÏ½ ÍÄËÏ¾ ¼Ç¼ÄË ¼Á À¾ÁÀË¾¼· ÏÂÌ ¼ÈÏ¼ ¼ÈË À¾ÁÀË¾¼· Ç½ ÄÁÍÏ¼ËÌ ÇÂ ¼ÈË

ÊÇÂÏÂÍÇÂÉ ÌÇ½¼¾ÇÍ¼ø
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åÈËÍÅ ¼ÈË À¾ÁÀË¾¼· ¼Ç¼ÄË ÊÁ¾ ¾Ë½¼¾ÇÍ¼ÇÁÂ½ ½»ÍÈ Ï½ ÌË¼ÏÇÄ½ ÏÎÁ»¼ ÀÁ¹Ë¾ ÁÊ Ï¼¼Á¾ÂË·ú

ËÏ½ËÃËÂ¼½ú Á¾ ½»ÎÁ¾ÌÇÂÏ¼ÇÁÂ ÏÉ¾ËËÃËÂ¼½ø

÷ú àÊÌËÔÊÈÃûíØÉÔÕ ëÔ×È ØÍÕ àÊÌËÔÊÈÃ ÚØÏÇØÈÐÌÍ

ü³±¾¹Ø±ÑÒ ¶´·¶Ñ´±¥ ¨Øº©Ñ ³¿·©ºÒ ×Ñ ¾¸ Ñ¦ÖÑ³³ ·Ð ¶´·¶Ñ´±¥ ·§¸Ñ´…³ ¶©×º¾Ö Ø¸Ò ¶´¾¨Ø±Ñ

ÌËÎ¼ ÁÂ ¼ÈË À¾ÁÀË¾¼·ú ÇÂÍÄ»ÌÇÂÉ ÃÁ¾¼ÉÏÉË½ú ÈÁÃË Ë¿»Ç¼· ÄÇÂË½ ÁÊ Í¾ËÌÇ¼ üàãÞÛå½ûú ÏÂÌ

¼ÈË ÏÌÌÇ¼ÇÁÂ ÁÊ ¼ÈË Úèåã Ï½½Ë½½ÃËÂ¼ú ¼Á ËÂ½»¾Ë ¼ÈÏ¼ À¾ÁÀË¾¼· Á¹ÂË¾½ ÈÏºË ½»ÊÊÇÍÇËÂ¼

Ë¿»Ç¼· ¼Á ½»ÀÀÁ¾¼ ¼ÈË Úèåã Ï½½Ë½½ÃËÂ¼ø ÞÁÍÏÄ ÉÁºË¾ÂÃËÂ¼½ ½ÈÁ»ÄÌ ÎË ÍÏ»¼ÇÁ»½ ÏÎÁ»¼

ÀÇÄÁ¼ÇÂÉ ±¿Ñ ÷þýü ¹·ÒÑº ¾¸ Ø´ÑØ³ §¾±¿ ºØ´ÁÑ ¸©¹×Ñ´³ ·Ð ƒ©¸ÒÑ´§Ø±Ñ´‚ ¹·´±ÁØÁÑ³ø

ÖÁ ÏºÁÇÌ ÀÄÏÍÇÂÉ ÏÂ ÏÌÌÇ¼ÇÁÂÏÄ ¼Ï¸ ÄÇËÂ ÁÂ À¾ÁÀË¾¼ÇË½ ¼ÈÏ¼ Ï¾Ë ÇÂ ÌÇ½¼¾Ë½½ú ÈÏºË ¾ËÍËÂ¼Ä·

ÎËËÂ ÇÂ ÌÇ½¼¾Ë½½ú Á¾ Ï¾Ë Ï¼ ¾Ç½Å ÊÁ¾ ÌÇ½¼¾Ë½½ú ¼ÈË ÊÁÄÄÁ¹ÇÂÉ ½ÈÁ»ÄÌ ÎË ºË¾ÇÊÇËÌì

þ ÖÈË¾Ë Ï¾Ë ÂÁ Á»¼½¼ÏÂÌÇÂÉ ¼Ï¸Ë½ Á¾ ÇÂºÁÄ»Â¼Ï¾· ÄÇËÂ½ ÁÂ ¼ÈË À¾ÁÀË¾¼· ÇÂ Ë¸ÍË½½ ÁÊ

þõööö üÇøËø ÄÇËÂ½ ÀÄÏÍËÌ ÁÂ À¾ÁÀË¾¼· ÊÁ¾ ÊÏÇÄ»¾Ë ÁÊ ¼ÈË Á¹ÂË¾ ¼Á ÍÁÃÀÄ· ¹Ç¼È Ï

ÀÏ·ÃËÂ¼ ÁÎÄÇÉÏ¼ÇÁÂûøø

Ú¾ÁÀË¾¼· Ç½ ÂÁ¼ ÇÂ ÊÁ¾ËÍÄÁ½»¾Ë ÏÂÌ ¼ÈË¾Ë ÈÏºË ÎËËÂ ÂÁ ¾ËÍËÂ¼ ÃÁ¾¼ÉÏÉË Á¾ Á¼ÈË¾

À¾ÁÀË¾¼·ù¾ËÄÏ¼ËÌ ÌËÎ¼ ÌËÊÏ»Ä¼½ø

Ú¾ÁÉ¾ÏÃ½ ½ÈÁ»ÄÌ Ï¼¼ÏÇÂ Ë½¼ÇÃÏ¼ËÌ À¾ÁÀË¾¼· ºÏÄ»Ë Î· ¾ËºÇË¹ÇÂÉ Ï½½Ë½½ËÌ ºÏÄ»Ëø ÖÈÇ½ Ç½

¼·ÀÇÍÏÄþýþý »½½ËÌ ÇÂ Ï½½Ë½½ÃËÂ¼ ÌÇ½¼¾ÇÍ¼½ø ßÊ Ï½½Ë½½ËÌ ºÏÄ»Ë ÏÀÀËÏ¾½ ÄÁ¹ Á¾ ÈÇÉÈú À¾ÁÉ¾ÏÃ½

½ÈÁ»ÄÌ ¾ËºÇË¹ ÍÁÃÀÏ¾ÏÎÄË ÃÏ¾ÅË¼ ÌÏ¼Ï ¼Á ÌË¼Ë¾ÃÇÂË ¼ÈË ÃÁ½¼ ÏÀÀ¾ÁÀ¾ÇÏ¼Ë ºÏÄ»Ï¼ÇÁÂø ßÊ

À¾ÁÉ¾ÏÃ½ ÎËÄÇËºË ¼ÈË Ë½¼ÇÃÏ¼ËÌ ºÏÄ»Ë ¾ËÃÏÇÂ½ ÇÂÏÍÍ»¾Ï¼Ë Á¾ ¼ÈË¾Ë Ç½ Ï ÄÏÍÅ ½»ÊÊÇÍÇËÂ¼

ÍÁÃÀÏ¾ÏÎÄË ÃÏ¾ÅË¼ ÌÏ¼Ï ¼Á ÍÁÂÌ»Í¼ ÏÂ ÏÂÏÄ·½Ç½ú ¼ÈË· ½ÈÁ»ÄÌ ÍÁÂÌ»Í¼ Ï ÌË½Å¼ÁÀ

ÏÀÀ¾ÏÇ½ÏÄø
î

öú àÊÌËÔÊÈÃ áÅÍÔÊ î×ÐÏÐÈÃ ÈÌ àØÃ

Úèåã À¾ÁÉ¾ÏÃ½ Ï¼¼ÏÍÈ ¼ÈË ÁÎÄÇÉÏ¼ÇÁÂ ¼Á ¾ËÀÏ· ¼ÈË ÍÁ½¼ ÁÊ ÇÃÀ¾ÁºËÃËÂ¼½ ¼Á ¼ÈË À¾ÁÀË¾¼· üÂÁ¼ ¼Á

¼ÈË ÇÂÌÇºÇÌ»ÏÄ ÎÁ¾¾Á¹Ë¾ûø ÖÈË ½¼ÏÂÌÏ¾Ì »ÂÌË¾¹¾Ç¼ÇÂÉ ÊÁ¾ Á¼ÈË¾ ½ÀËÍÇÏÄ Ï½½Ë½½ÃËÂ¼½ ÁÂÄ· ÍÁÂ½Ç½¼½

ÁÊ Ë¸ÏÃÇÂÇÂÉ Ï½½Ë½½ËÌ ºÏÄ»Ë ¼Á À»ÎÄÇÍ ÌËÎ¼ú ¼ÈË ¼Á¼ÏÄ ¼Ï¸ ¾Ï¼Ëú ÏÂÌ ¼ÈË À¾ÁÀË¾¼· ¼Ï¸ ÌËÄÇÂ¿»ËÂÍ·

¾Ï¼Ëø àÁ¹ËºË¾ú ¹Ë ÌËËÃ ÍË¾¼ÏÇÂ À¾ËÍÏ»¼ÇÁÂ½ ÇÃÀÁ¾¼ÏÂ¼ Ì»Ë ¼Á ¼ÈË Í»¾¾ËÂ¼ º»ÄÂË¾ÏÎÇÄÇ¼· ÁÊ

ÃÁ¾¼ÉÏÉË ÄËÂÌË¾½ ÏÂÌ ÁÊ ¼ÈË ÈÁ»½ÇÂÉ ÃÏ¾ÅË¼ ÇÂ ÃÏÂ· ¾ËÉÇÁÂ½ø ÖÈË½Ë À¾ËÍÏ»¼ÇÁÂ½ ÇÂÍÄ»ÌËì

è ×ÏºÇÂÉ½ù¼ÁÁùßÂºË½¼ÃËÂ¼ ØÏ¼ÇÁ ü×ßØû É¾ËÏ¼Ë¾ ¼ÈÏÂ ÁÂËËú Ï½ ÌË½Í¾ÇÎËÌ ÏÎÁºËú ¼Á ÃÏÇÂ¼ÏÇÂ Á¾

¾¹¶´·¨Ñ ±¿Ñ ¶´·¶Ñ´±¥ ·§¸Ñ´…³ ÒÑ×±ù¼ÁÁùÇÂÍÁÃË ¾Ï¼ÇÁø

Ú¾ÁÀË¾¼· Á¹ÂË¾ Ç½ Í»¾¾ËÂ¼ ÁÂ À¾ÁÀË¾¼· ¼Ï¸Ë½ ÏÂÌ ÈÏ½ ÂÁ¼ ÎËËÂ ÄÏ¼Ë ÃÁ¾Ë ¼ÈÏÂ ÁÂÍË ÇÂ

¼ÈË ÀÏ½¼ ó ·ËÏ¾½ú Á¾ ½ÇÂÍË ¼ÈË À»¾ÍÈÏ½Ë ÁÊ ¼ÈË ÈÁ»½Ë ÇÊ ÄË½½ ¼ÈÏÂ ¼È¾ËË ·ËÏ¾½ø
í

î
è ÌË½Å¼ÁÀ ÏÀÀ¾ÏÇ½ÏÄ ÇÂºÁÄºË½ Ï ÄÇÍËÂ½ËÌ ÏÀÀ¾ÏÇ½Ë¾ Ë½¼ÇÃÏ¼ÇÂÉ ¼ÈË ºÏÄ»Ë ÁÊ Ï À¾ÁÀË¾¼· ¹Ç¼ÈÁ»¼ Ï ºÇ½»ÏÄ ÇÂ½ÀËÍ¼ÇÁÂø

ÖÈË½Ë ÏÀÀ¾ÏÇ½ÏÄ½ ÍÁ½¼ ÏÀÀ¾Á¸ÇÃÏ¼ËÄ· þõööø
í
èÀÀÄÇÍÏÂ¼½ ¼ÈÏ¼ ÈÏºË À»¾ÍÈÏ½ËÌ ¼ÈË À¾ÁÀË¾¼· ¹Ç¼ÈÇÂ ó ·ËÏ¾½ ÈÏºË ¾ËÍËÂ¼Ä· »ÂÌË¾ÉÁÂË ¾ÇÉÁ¾Á»½ Í¾ËÌÇ¼ ÏÂÏÄ·½Ë½ ¼ÈÏ¼

ÍÁÃÀËÂ½Ï¼Ë ÊÁ¾ ¼ÈË ½ÈÁ¾¼ À¾ÁÀË¾¼· ¼Ï¸ ÀÏ·ÃËÂ¼ ÈÇ½¼Á¾·ø
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âøÿÓÆ¾»¼¹Ê¿ÿÔÈ¼»Æÿ¼ÅÿÞ¾»ÊÈ·¸ÿ
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»¹¼Å¼¶½Çÿ·ÃÊ·ÿÂ·ÿ»¹ÆÈ¿¶ÇÆ¸ÿâ×çÿÅ¹¼¾ÿ
¾ÊÀÂ½ÄÿÊÿ¹ÆÊ¸¼½ÆÇÿÁ¶ÇÄ¾Æ½·ÿÊ¸ÿ·¼ÿ
´ÃÆ·ÃÆ¹ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÈ¼½·¹ÂÉ¶·Æÿ·¼ÿ
Ä¿¼ÉÊ¿ÿ´Ê¹¾Â½Äú¯¯ÿ¾Ê²ÿâ×çÿÊµ¼ÂÇÿ
¾ÊÀÂ½ÄÿÊÿ»¼¸Â·ÂµÆÿ¼¹ÿ½ÆÄÊ·ÂµÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄøÿÚÊ½²ÿ
È¼¾¾Æ½·Æ¹¸ÿ¶¹ÄÆÿâ×çÿ·¼ÿ·ÊÀÆÿÊÈ·Â¼½ÿ
º¶ÂÈÀ¿²øÿÓÃÆ²ÿ½¼·Æÿ·ÃÊ·ÿÂ·ÿÃÊ¸ÿÉÆÆ½ÿõöÿ
²ÆÊ¹¸ÿ¸Â½ÈÆÿ·ÃÆÿ¼¹ÂÄÂ½Ê¿ÿ»Æ·Â·Â¼½ÿ
¹Æº¶Æ¸·Â½Äÿ·ÃÊ·ÿâ×çÿ¹ÆÄ¶¿Ê·ÆÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸ÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿ´Ê¸ÿ
¸¶É¾Â··ÆÇÿ·¼ÿâ×çøÿÓÃÆ²ÿÊ¹Ä¶Æÿ·ÃÊ·ÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ¸ÿÊÿ¸Æ¹Â¼¶¸ÿ»¹¼É¿Æ¾ÿ·ÃÊ·ÿ
¹Æº¶Â¹Æ¸ÿÂ¾¾ÆÇÂÊ·ÆÿÊÈ·Â¼½øÿ
â×çÿÊÄ¹ÆÆ¸ÿ´Â·Ãÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹¸ÿ´Ã¼ÿ

Ê¹Ä¶Æÿ·ÃÊ·ÿ·ÃÆÿÔ¶»¹Æ¾Æÿä¼¶¹·ÿÇÆÈÂ¸Â¼½ÿ
ÃÆ¿Çÿ·ÃÊ·ÿâ×çÿÂ¸ÿ¿Â¾Â·ÆÇÿ·¼ÿ
È¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼Åÿ¸ÈÂÆ½ÈÆÿ´ÃÆ½ÿ
¶½ÇÆ¹·ÊÀÂ½ÄÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äúÿ
Ê½Çÿ·ÃÊ·ÿ´ÆÿÈÊ½½¼·ÿÇÆ¿Ê²ÿÂ¸¸¶Â½ÄÿÊÿ
ÅÂ½ÇÂ½ÄÿÇ¶Æÿ·¼ÿ»¼¿ÂÈ²ÿÈ¼½ÈÆ¹½¸ÿÂÅÿ·ÃÆÿ

¸ÈÂÆ½ÈÆÿÂ¸ÿ¸¶ÅÅÂÈÂÆ½·¿²ÿÈÆ¹·ÊÂ½ÿþÊ¸ÿÂ·ÿÂ¸ÿ
ÃÆ¹ÆýøÿÓÃÆÿÔ¶»¹Æ¾Æÿä¼¶¹·ÿ¸·Ê·ÆÇÿ·ÃÊ·ÿ
°°â×çÿÈÊ½ÿÊµ¼ÂÇÿ·ÊÀÂ½ÄÿÅ¶¹·ÃÆ¹ÿÊÈ·Â¼½ÿ
¼½¿²ÿÂÅÿÂ·ÿÇÆ·Æ¹¾Â½Æ¸ÿ·ÃÊ·ÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿÇ¼ÿ½¼·ÿÈ¼½·¹ÂÉ¶·Æÿ·¼ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿ¼¹ÿÂÅÿÂ·ÿ»¹¼µÂÇÆ¸ÿ¸¼¾Æÿ¹ÆÊ¸¼½ÊÉ¿Æÿ
Æ³»¿Ê½Ê·Â¼½ÿÊ¸ÿ·¼ÿ´Ã²ÿÂ·ÿÈÊ½½¼·ÿ¼¹ÿ´Â¿¿ÿ
½¼·ÿÆ³Æ¹ÈÂ¸ÆÿÂ·¸ÿÇÂ¸È¹Æ·Â¼½ÿ·¼ÿÇÆ·Æ¹¾Â½Æÿ
´ÃÆ·ÃÆ¹ÿ·ÃÆ²ÿÇ¼¯¯ÿñòíÿÒøÔøÿÊ·ÿñóóøÿÔ¼¾Æÿ
È¼¾¾Æ½·Æ¹¸ÿ»¼Â½·ÿ·¼ÿ·ÃÂ¸ÿ¿Ê¸·ÿ»¹¼µÂ¸Â¼½úÿ
Ê¹Ä¶Â½Äÿ·ÃÊ·ÿ·ÃÆÿ»¼¿ÂÈ²ÿ¹ÆÊ¸¼½¸ÿ·ÃÆ²ÿ
»¹¼µÂÇÆÿÊ¹ÆÿÊÿ°°¹ÆÊ¸¼½ÊÉ¿ÆÿÆ³»¿Ê½Ê·Â¼½¯¯ÿ
Å¼¹ÿ½¼·ÿ¾¼µÂ½ÄÿÅ¼¹´Ê¹ÇÿÊ·ÿ·ÃÂ¸ÿ·Â¾Æøÿ
ß¼´ÆµÆ¹úÿ·ÃÂ¸ÿÂÄ½¼¹Æ¸ÿ¼·ÃÆ¹ÿ¿Ê½Ä¶ÊÄÆÿÂ½ÿ
·ÃÆÿÇÆÈÂ¸Â¼½ÿ·ÃÊ·ÿÈ¿ÆÊ¹¿²ÿÂ½ÇÂÈÊ·Æ¸ÿ·ÃÊ·ÿ
·ÃÆÿä¼¶¹·ÿÂ½·Æ¹»¹Æ·¸ÿ·ÃÆÿ¸·Ê·¶·Æÿ·¼ÿÊ¿¿¼´ÿ
Å¼¹ÿ·ÃÆÿÈ¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼½¿²ÿ¼Åÿ¸ÈÂÆ½ÈÆøÿ
á¼¹ÿÆ³Ê¾»¿ÆúÿÂ½ÿ¹ÆÁÆÈ·Â½Äÿ·ÃÆÿ»¼¿ÂÈ²ÿ
È¼½ÈÆ¹½¸ÿÆ³»¹Æ¸¸ÆÇÿÉ²ÿâ×çÿÂ½ÿÂ·¸ÿôööóÿ
ÇÆ½ÂÊ¿ÿ¼Åÿ·ÃÆÿ¹¶¿Æ¾ÊÀÂ½Äÿ»Æ·Â·Â¼½úÿ·ÃÆÿ
ä¼¶¹·ÿ½¼·ÆÇÿ·ÃÊ·ÿ°°Â·ÿÂ¸ÿÆµÂÇÆ½·ÿÌ·ÃÆÿ
»¼¿ÂÈ²ÿÈ¼½¸ÂÇÆ¹Ê·Â¼½¸ËÿÃÊµÆÿ½¼·ÃÂ½Äÿ·¼ÿ
Ç¼ÿ´Â·Ãÿ´ÃÆ·ÃÆ¹ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸ÿÈ¼½·¹ÂÉ¶·Æÿ·¼ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿ
Ô·Â¿¿ÿ¿Æ¸¸ÿÇ¼ÿ·ÃÆ²ÿÊ¾¼¶½·ÿ·¼ÿÊÿ¹ÆÊ¸¼½ÆÇÿ
Á¶¸·ÂÅÂÈÊ·Â¼½ÿÅ¼¹ÿÇÆÈ¿Â½Â½Äÿ·¼ÿÅ¼¹¾ÿÐÿ
¾ÎÈÌÃ½ÈËÈÎÿÇ¼ÍÊÄÌÃ½µµÿáÍùÿÊ·ÿñóó®óòÿ
þÆ¾»ÃÊ¸Â¸ÿÊÇÇÆÇýøÿ
Ú¼¹Æ¼µÆ¹úÿ·ÃÆÿä¼¶¹·ÿÊ¿¸¼ÿÃÆ¿Çÿ·ÃÊ·ÿ

°°Ì·ËÃÆÿ¸·Ê·¶·¼¹²ÿº¶Æ¸·Â¼½ÿÂ¸ÿ´ÃÆ·ÃÆ¹ÿ
¸¶ÅÅÂÈÂÆ½·ÿÂ½Å¼¹¾Ê·Â¼½ÿÆ³Â¸·¸ÿ·¼ÿ¾ÊÀÆÿÊ½ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Ä¯¯ÿáÍùÿÊ·ÿñóòøÿÓÊÀÆ½ÿ
Ê¸ÿÊÿ´Ã¼¿Æúÿ·ÃÆÿÔ¶»¹Æ¾Æÿä¼¶¹·¯¸ÿ
ÇÆÈÂ¸Â¼½ÿÈ¿ÆÊ¹¿²ÿÂ½ÇÂÈÊ·Æ¸ÿ·ÃÊ·ÿ»¼¿ÂÈ²ÿ
¹ÆÊ¸¼½¸ÿÇ¼ÿ½¼·ÿÁ¶¸·ÂÅ²ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ
Êµ¼ÂÇÂ½Äÿ·ÊÀÂ½ÄÿÅ¶¹·ÃÆ¹ÿÊÈ·Â¼½ÿ¼½ÿ·ÃÆÿ
º¶Æ¸·Â¼½ÿÃÆ¹Æøÿ
ÐÆÿÊ¿¸¼ÿ½¼·Æÿ·ÃÊ·ÿ·ÃÆÿ¿Ê½Ä¶ÊÄÆÿ¾Ê½²ÿ

È¼¾¾Æ½·Æ¹¸ÿº¶¼·ÆÇÿÅ¹¼¾ÿ·ÃÆÿÔ¶»¹Æ¾Æÿ
ä¼¶¹·ÿÇÆÈÂ¸Â¼½ÿÊÉ¼¶·ÿâ×ç¯¸ÿÇÂ¸È¹Æ·Â¼½ÿ
¹ÆÄÊ¹ÇÂ½Äÿ·ÃÆÿ¾Ê½½Æ¹úÿ·Â¾Â½ÄÿÊ½Çÿ
È¼½·Æ½·ÿ¼ÅÿçÄÆ½È²ÿÊÈ·Â¼½¸úÿÊ½Çÿ·ÃÆÿ
ÊÉÂ¿Â·²ÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿ»¼¿ÂÈ²ÿÈ¼½ÈÆ¹½¸úÿ
¹Æ¿Ê·Æÿ·¼ÿ·ÃÆÿ¾¼·¼¹ÿµÆÃÂÈ¿Æÿ¸·Ê½ÇÊ¹Ç¸ÿ
¹Æº¶Â¹ÆÇÿÂ½ÿ·ÃÆÿÆµÆ½·ÿ·ÃÊ·ÿâ×çÿ¾ÊÀÆ¸ÿÊÿ
»¼¸Â·ÂµÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄúÿÊ½Çÿ½¼·ÿ
·ÃÆÿÅÂ½ÇÂ½ÄÿÂ·¸Æ¿Åøÿâ×çÿÃÊ¸ÿ¿¼½Äÿ·ÊÀÆ½ÿ
·ÃÆÿ»¼¸Â·Â¼½ÿ·ÃÊ·ÿÂ·ÿÇ¼Æ¸ÿÃÊµÆÿ¸¶ÈÃÿ
ÇÂ¸È¹Æ·Â¼½ÿÂ½ÿ·ÃÆÿ¸·Ê½ÇÊ¹Çù¸Æ··Â½Äÿ¸·Æ»ÿ
¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýøÿ

ÉøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÕÆÊ¸¼½ÊÉ¿²ÿ
×¹¼ÈÆÆÇÆÇÿÐÂ·Ãÿ·ÃÆÿâ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½Çÿ
äÊ¶¸Æÿ¼¹ÿä¼½·¹ÂÉ¶·ÆÿáÂ½ÇÂ½Ä¸ÿÔÆ»Ê¹Ê·Æÿ
á¹¼¾ÿ·ÃÆÿäççÿÔÆÈ·Â¼½ÿôöôþÊýÿÔ·Ê½ÇÊ¹Çÿ
Õ¶¿Æ¾ÊÀÂ½Äÿ

ç¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½Ä¸úÿ·²»ÂÈÊ¿¿²ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½Çÿ
ÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·ÆÿÅÂ½ÇÂ½Ä¸ÿÃÊµÆÿÉÆÆ½ÿ
»¹¼»¼¸ÆÇÿÈ¼½È¶¹¹Æ½·¿²ÿ´Â·Ãÿ»¹¼»¼¸ÆÇÿ
¸·Ê½ÇÊ¹Ç¸ÿ¶½ÇÆ¹ÿµÊ¹Â¼¶¸ÿ¸ÆÈ·Â¼½¸ÿ¼Åÿ·ÃÆÿ
äççúÿÂ½È¿¶ÇÂ½Äÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýøÿ
â×çÿ¹ÆÈÆÂµÆÇÿ½¶¾Æ¹¼¶¸ÿÈ¼¾¾Æ½·¸ÿ¼½ÿ
Â·¸ÿÇÆÈÂ¸Â¼½ÿ·¼ÿ»¹¼»¼¸Æÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½ÇÿÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·Æÿ
ÅÂ½ÇÂ½Ä¸ÿ¸Æ»Ê¹Ê·ÆÿÅ¹¼¾ÿÊ½²ÿ¸·Ê½ÇÊ¹Ç¸ÿ
¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýøÿ
ä¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿâ×çÿÃÊ¸ÿ½¼ÿ

Ê¶·Ã¼¹Â·²ÿ·¼ÿÂ¸¸¶ÆÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ

ÇÆ·Æ¹¾Â½Ê·Â¼½ÿ¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ
¸Æ»Ê¹Ê·ÆÿÊ½ÇÿÊ»Ê¹·ÿÅ¹¼¾ÿ·ÃÆÿ¹¶¿Æ¾ÊÀÂ½Äÿ
·¼ÿÆ¸·ÊÉ¿Â¸ÃÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿ¶½ÇÆ¹ÿ
äççÿ¸ÆÈ·Â¼½ÿôöôþÊýøÿçÈÈ¼¹ÇÂ½Äÿ·¼ÿ·ÃÆ¸Æÿ
È¼¾¾Æ½·Æ¹¸úÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ
»¹¼µÂÇÆ¸ÿ¼½¿²ÿ¼½Æÿ¹ÆÊ¸¼½ÿ·¼ÿÂ¸¸¶ÆÿÊ½ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÇÆ·Æ¹¾Â½Ê·Â¼½úÿÊ½Çÿ·ÃÊ·ÿ
Â¸ÿÊ¸ÿ·ÃÆÿÉÊ¸Â¸ÿÅ¼¹ÿ»¹¼¾¶¿ÄÊ·Â½Äÿ
Æ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿÅ¼¹ÿ½Æ´ÿ¾¼·¼¹ÿ
µÆÃÂÈ¿Æ¸ëÿ·Ã¶¸úÿÂ·ÿÇ¼Æ¸ÿ½¼·ÿÊ¶·Ã¼¹Â±Æÿ
¸¶ÈÃÿÊÿ¸·Ê½ÇùÊ¿¼½ÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
ÅÂ½ÇÂ½ÄúÿÊ½Çÿâ×çÿ¾Ê²ÿ½¼·ÿÈ¹ÆÊ·ÆÿÂ·¸ÿ¼´½ÿ
»¹¼ÈÆÇ¶¹Ê¿ÿ¹¶¿Æ¸ÿÈ¼¾»¿Æ·Æ¿²ÿÇÂµ¼¹ÈÆÇÿ
Å¹¼¾ÿ·ÃÆÿ¸·Ê·¶·¼¹²ÿ·Æ³·øÿÓÃÆ²ÿÈ¼½·Â½¶Æÿ
É²ÿ¸·Ê·Â½Äÿ·ÃÊ·ÿ´ÃÂ¿Æÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ
¸Ê²¸ÿâ×çÿ¾Ê²ÿÂ¸¸¶ÆÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿ
È¼½ÇÂ·Â¼½ÆÇÿ¼½ÿ¸¶ÈÃÿÊÿÅÂ½ÇÂ½ÄúÿÂ·ÿÇ¼Æ¸ÿ
½¼·ÿ¸Ê²ÿâ×çÿ¾Ê²ÿÅÂ¹¸·ÿÂ¸¸¶ÆÿÊ½ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÇÆ·Æ¹¾Â½Ê·Â¼½ÿÊ½Çÿ·ÃÆ½ÿ
Â¸¸¶ÆÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸øÿÞ½ÿÊÇÇÂ·Â¼½úÿ
·ÃÆ²ÿÈ¼½·Æ½Çúÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
»¹¼»¼¸Ê¿ÿÊ½Çÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿ
»¹¼»¼¸Ê¿ÿ½ÆÆÇÿ·¼ÿÉÆÿÂ¸¸¶ÆÇÿ·¼ÄÆ·ÃÆ¹ÿ¸¼ÿ
È¼¾¾Æ½·Æ¹¸ÿÈÊ½ÿÅ¶¿¿²ÿ¶½ÇÆ¹¸·Ê½Çÿ·ÃÆÿ
Â¾»¿ÂÈÊ·Â¼½¸ÿ¼Åÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
ÇÆ·Æ¹¾Â½Ê·Â¼½øÿáÊÂ¿¶¹Æÿ·¼ÿÇ¼ÿ¸¼úÿ·ÃÆ²ÿ
Ê¹Ä¶ÆúÿÇÆ»¹ÂµÆ¸ÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹¸ÿ¼Åÿ·ÃÆÿ
¼»»¼¹·¶½Â·²ÿ·¼ÿÊ¸¸Æ¸¸ÿ·ÃÆÿ¹ÆÄ¶¿Ê·Â¼½¸ÿ
·ÃÊ·ÿ´Â¿¿ÿ»¹Æ¸¶¾ÊÉ¿²ÿÅ¼¿¿¼´ÿÅ¹¼¾ÿÊ½ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄøÿÓÃÆ²ÿÊ¿¸¼ÿÊ¹Ä¶Æÿ
·ÃÊ·ÿ·ÃÆÿÆ³»ÆÈ·ÆÇÿ¼µÆ¹¿Ê»ÿÉÆ·´ÆÆ½ÿ
¹ÆÇ¶È·Â¼½¸ÿÂ½ÿÆ¾Â¸¸Â¼½¸ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿÅ¹¼¾ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ
¸·Ê½ÇÊ¹Ç¸ÿÂ¸¸¶ÆÇÿÉ²ÿâ×çÿÊ½Çÿäçáâÿ
¸·Ê½ÇÊ¹Ç¸ÿÂ¸¸¶ÆÇÿÉ²ÿãØÓÿÈÊ¿¿¸ÿÂ½·¼ÿ
º¶Æ¸·Â¼½ÿ·ÃÆÿÉÊ¸Â¸ÿÅ¼¹ÿ·ÃÆÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿ¸·Ê½ÇÊ¹Ç¸ÿÊ½Çÿ·ÃÆÿ¹Æ¿Ê·ÆÇÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄúÿÊ½Çÿ·ÃÊ·ÿâ×çÿÂ¸ÿ
Â¾»¹¼»Æ¹¿²ÿ¾¼·ÂµÊ·ÆÇÿÉ²ÿÊ½ÿÊ··Æ¾»·ÿ·¼ÿ
·¹ÂÄÄÆ¹ÿÊÿÈÊ¸ÈÊÇÆÿ¼Åÿ¹ÆÄ¶¿Ê·Â¼½¸ÿ¶½ÇÆ¹ÿ
·ÃÆÿäççÿÊ½Ç÷¼¹ÿ·¼ÿ»¹¼¾¼·Æÿ¿ÆÄÂ¸¿Ê·Â¼½ÿ
É²ÿä¼½Ä¹Æ¸¸øÿ

â×çÿÇÂ¸ÊÄ¹ÆÆ¸ÿ´Â·Ãÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹¸¯ÿ
È¿ÊÂ¾¸ÿÊ½ÇÿÊ¹Ä¶¾Æ½·¸øÿÓÃÆÿ·Æ³·ÿ¼Åÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýÿÂ¸ÿ¸Â¿Æ½·ÿ¼½ÿ·ÃÂ¸ÿÂ¸¸¶ÆøÿÞ·ÿ
Ç¼Æ¸ÿ½¼·ÿ¸»ÆÈÂÅ²ÿ·ÃÆÿ·Â¾Â½Äÿ¼ÅÿÊ½ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äúÿ¼·ÃÆ¹ÿ·ÃÊ½ÿ·¼ÿÉÆÿ
È¿ÆÊ¹ÿ·ÃÊ·ÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿ¾Ê²ÿ½¼·ÿ
ÉÆÿÂ¸¸¶ÆÇÿ¶½¿Æ¸¸ÿ¸¶ÈÃÿÊÿÇÆ·Æ¹¾Â½Ê·Â¼½ÿ
ÃÊ¸ÿÉÆÆ½ÿ¾ÊÇÆøÿâ×çÿÂ¸ÿÆ³Æ¹ÈÂ¸Â½Äÿ·ÃÆÿ
»¹¼ÈÆÇ¶¹Ê¿ÿÇÂ¸È¹Æ·Â¼½ÿ·ÃÊ·ÿÂ¸ÿ»¹¼µÂÇÆÇÿ
É²ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊý¯¸ÿ¿ÊÈÀÿ¼Åÿ¸»ÆÈÂÅÂÈÿ
ÇÂ¹ÆÈ·Â¼½øÿÓÃÆÿ·Æ³·ÿ¼Åÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿÆ½µÂ¸Â¼½¸ÿ·´¼ÿ¸Æ»Ê¹Ê·ÆÿÊÈ·Â¼½¸ÿÉ²ÿ
·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ìÿþõýÿçÿÇÆ·Æ¹¾Â½Ê·Â¼½ÿ
¼½ÿ´ÃÆ·ÃÆ¹ÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿÈ¿Ê¸¸Æ¸ÿ¼¹ÿ
ÈÊ·ÆÄ¼¹ÂÆ¸ÿ¼Åÿ½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÈÊ¶¸Æÿ
¼¹ÿÈ¼½·¹ÂÉ¶·Æÿ·¼ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ·ÃÊ·ÿ¾Ê²ÿ
¹ÆÊ¸¼½ÊÉ¿²ÿÉÆÿÊ½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹úÿ
Ê½ÇÿþôýÿÊÿ¸Æ»Ê¹Ê·ÆÿÇÆÈÂ¸Â¼½ÿ¼½ÿÂ¸¸¶Ê½ÈÆÿ
¼ÅÿÊ»»¹¼»¹ÂÊ·ÆÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿÅ¼¹ÿ
¸¶ÈÃÿÈ¿Ê¸¸Æ¸ÿ¼¹ÿÈÊ·ÆÄ¼¹ÂÆ¸øÿÓÃÆÿ
»¹¼ÈÆÇ¶¹ÆÿÅ¼¿¿¼´ÆÇÿÂ½ÿ·ÃÂ¸ÿ¹¶¿Æ¾ÊÀÂ½Äúÿ
Ê½Çÿ·ÃÆÿÈ¼¾»Ê½Â¼½ÿ¹¶¿Æ¾ÊÀÂ½Äÿ
Â½µ¼¿µÂ½ÄÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿÅ¼¹ÿ¿ÂÄÃ·ÿ
Ç¶·²ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸úÿÂ¸ÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿ
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Â¸¸¶ÆÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿÅ¼¹ÿ½Æ´ÿ¾¼·¼¹ÿ
µÆÃÂÈ¿Æ¸ÿ¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿþïòÿ
áÕÿÊ·ÿõîîîîúÿç»¹Â¿ÿôòúÿôööíýøÿÓÃÂ¸ÿ´Ê¸ÿ
¹Æ»ÆÊ·ÆÇÿ´ÃÆ½ÿâ×çÿÂ¸¸¶ÆÇÿ·ÃÆÿÙ¼·ÂÈÆÿ¼Åÿ
Ò»È¼¾Â½ÄÿÝ¼Â½·ÿÕ¶¿Æ¾ÊÀÂ½Äÿ·¼ÿâ¸·ÊÉ¿Â¸Ãÿ
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»¹¼»¼¸ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸ÿ
¸·Ê½ÇÊ¹Ç¸ÿÅ¼¹ÿÈÆ¹·ÊÂ½ÿ½Æ´ÿ¾¼·¼¹ÿ
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¸·Ê½ÇÊ¹Ç¸ÿ¹Æº¶Â¹Æ¸ÿÊ½ÇÿÂ¸ÿÈ¼½·Â½ÄÆ½·ÿ
¶»¼½ÿ¸Ê·Â¸ÅÊÈ·Â¼½ÿ¼Åÿ·ÃÆÿ·´¼ù»Ê¹·ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ·Æ¸·øÿ
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Ê½ÇÿÈ¼¾¾Æ½·ÿ¹¶¿Æ¾ÊÀÂ½ÄÿÇÆ¸È¹ÂÉÆÇÿÂ½ÿ
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ÇÂ¹ÆÈ·Â¼½ÿ·ÃÊ·ÿÇÊ²úÿÉ¶·ÿÂ½¸·ÆÊÇÿÇÂÇÿ½¼ÿ
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È¼¾¾Â·¾Æ½·¯¯ÿ·¼ÿÆ½ÊÈ·ÿ¾¼¹Æÿ¸·¹Â½ÄÆ½·ÿ
¸·Ê½ÇÊ¹Ç¸øÿÓÃÆÿÊ½½¼¶½ÈÆ¾Æ½·ÿ´Ê¸ÿ·ÃÊ·ÿ
Êÿ½¼·ÂÈÆÿÊ½ÇÿÈ¼¾¾Æ½·ÿ¹¶¿Æ¾ÊÀÂ½Äÿ
´¼¶¿ÇÿÉÆÿÂ½Â·ÂÊ·ÆÇÿ´Â·Ãÿ·ÃÆÿÊÂ¾ÿ¼Åÿ
ÊÇ¼»·Â½ÄÿÈÆ¹·ÊÂ½ÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸øÿ
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Ê½²ÿ¼·ÃÆ¹ÿÊÄÆ½È²ÿ¸·Ê·Æ¸ÿ´ÃÆ½ÿÂ·ÿÂ¸¸¶Æ¸ÿ
Êÿ½¼·ÂÈÆÿ¼Åÿ»¹¼»¼¸ÆÇÿ¹¶¿Æ¾ÊÀÂ½ÄøÿÞ·ÿ
¸·Ê¹·¸ÿÊÿ»¹¼ÈÆ¸¸ÿ·ÃÊ·ÿÃÊ¸ÿ·ÃÆÿÊÂ¾ÿ¼Åÿ
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ÇÆÆ¾ÆÇÿÊ»»¹¼»¹ÂÊ·ÆÿÊ·ÿ·ÃÆÿÆ½Çÿ¼Åÿ·ÃÆÿ
»¶É¿ÂÈÿ»¹¼ÈÆ¸¸øÿÓÃÆÿÅÊÈ·ÿ·ÃÊ·ÿÊ½ÿçÄÆ½È²ÿ
»¹¼»¼¸Æ¸ÿÊÿÈÆ¹·ÊÂ½ÿ¹Æ¸¶¿·úÿÊ½ÇÿÆ³»ÆÈ·¸ÿ
·ÃÊ·ÿÊÿÅÂ½Ê¿ÿ¹¶¿Æÿ´Â¿¿ÿÉÆÿ·ÃÆÿ¹Æ¸¶¿·ÿ¼Åÿ
¸Æ··Â½Äÿ¸¶ÈÃÿÊÿ»¹¼ÈÆ¸¸ÿÂ½ÿ¾¼·Â¼½úÿÂ¸ÿ·ÃÆÿ
¼¹ÇÂ½Ê¹²ÿÈ¼¶¹¸Æÿ¼ÅÿÊÅÅÊÂ¹¸ÿÂ½ÿ½¼·ÂÈÆÿÊ½Çÿ
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´¼¶¿ÇÿÉÆÿ¸Æ·ÿÂ½ÿ¾¼·Â¼½úÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿ
»¹¼µÂÇÂ½ÄÿÃÂ¸ÿÅ¶¿¿ÿ¸¶»»¼¹·ÿÅ¼¹ÿ·ÃÆÿ
çÄÆ½È²ÿ·¼ÿÄ¼ÿÅ¼¹´Ê¹ÇÿÂ½ÿ·ÃÂ¸ÿÇÂ¹ÆÈ·Â¼½ëÿ
Â·ÿ´Ê¸ÿ½¼ÿ¾¼¹Æÿ·ÃÊ½ÿ·ÃÊ·øÿ
ÓÃÆÿµÊ¹Â¼¶¸ÿ¸·ÊÀÆÃ¼¿ÇÆ¹¸ÿ´Ã¼ÿ

Ê½½¼¶½ÈÆÇÿ·ÃÆÂ¹ÿ¸¶»»¼¹·ÿÅ¼¹ÿ·ÃÆÿ»¿Ê½ÿ
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·ÃÆ²ÿÊ¿¿ÿ¹Æ¸Æ¹µÆÇÿ·ÃÆÂ¹ÿ¹ÂÄÃ·¸ÿ·¼ÿ
»Ê¹·ÂÈÂ»Ê·ÆÿÂ½ÿ¸¶ÈÃÿ½¼·ÂÈÆÿÊ½ÇÿÈ¼¾¾Æ½·ÿ
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¼Åÿ¸¶»»¼¹·ÿÅ¹¼¾ÿá¼¹ÇÿÚ¼·¼¹ÿä¼¾»Ê½²úÿ
´ÃÂÈÃÿ¸·Ê·Æ¸ÿ·ÃÊ·ÿ°°á¼¹ÇÿÅ¶¿¿²ÿ¸¶»»¼¹·¸ÿ
»¹¼»¼¸Ê¿ÿÊ½ÇÿÊÇ¼»·Â¼½ÿ¼Åÿ¸¶ÈÃÿÊÿ
ÙÊ·Â¼½Ê¿ÿ×¹¼Ä¹Ê¾úÿ´ÃÂÈÃÿ´Æÿ¶½ÇÆ¹¸·Ê½Çÿ
´Â¿¿ÿÉÆÿ¸¶ÉÁÆÈ·ÿ·¼ÿÅ¶¿¿ÿ½¼·ÂÈÆùÊ½Çùÿ
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ÇÊ²ÿÈ¼¾¾Æ½·ÿ»Æ¹Â¼Çÿ´Ê¸ÿÂ½ÊÇÆº¶Ê·Æøÿ
ä¼¾¾Æ½·Æ¹¸ÿÈ¿ÊÂ¾ÿ·ÃÊ·ÿÊÿðöùÇÊ²ÿ»Æ¹Â¼Çÿ
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Â½Å¼¹¾ÆÇÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿ»¹¼»¼¸Ê¿øÿ
Ô¼¾ÆÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¸¸Æ¹·ÿ·ÃÊ·ÿÉÆÈÊ¶¸Æÿ
·ÃÆÿÈ¼¾¾Æ½·ÿ»Æ¹Â¼ÇÿÅ¼¹ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½Äÿ¸¶É¸·Ê½·ÂÊ¿¿²ÿ¼µÆ¹¿Ê»»ÆÇÿ´Â·Ãÿ
·ÃÆÿÈ¼¾¾Æ½·ÿ»Æ¹Â¼ÇÿÅ¼¹ÿ·ÃÆÿÚÊ½ÇÊ·¼¹²ÿ
à¹ÆÆ½Ã¼¶¸ÆÿàÊ¸ÿÕÆ»¼¹·Â½ÄÿÕ¶¿ÆúÿÊ¸ÿ´Æ¿¿ÿ
Ê¸ÿä¼½Ä¹Æ¸¸¯ÿÈ¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼ÅÿÈ¿Â¾Ê·Æÿ
¿ÆÄÂ¸¿Ê·Â¼½úÿ·ÃÆÂ¹ÿÊÉÂ¿Â·²ÿ·¼ÿÅ¶¿¿²ÿ
»Ê¹·ÂÈÂ»Ê·ÆÿÂ½ÿ·ÃÆÿ½¼·ÂÈÆÿÊ½ÇÿÈ¼¾¾Æ½·ÿ
»Æ¹Â¼Çÿ´Ê¸ÿ°°¸Æ¹Â¼¶¸¿²ÿÈ¼¾»¹¼¾Â¸ÆÇø¯¯ÿ
Ú¼¹Æ¼µÆ¹úÿ·ÃÆ²ÿÈ¼½·Â½¶ÆúÿÉÆÈÊ¶¸Æÿâ×çÿ
ÃÊÇÿ½¼·ÿ²Æ·ÿ»¹¼»¼¸ÆÇÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿ¸·Ê½ÇÊ¹Ç¸úÿ·ÃÆ¹Æÿ´Ê¸ÿ½¼ÿµÊ¿ÂÇÿ
¹ÆÊ¸¼½ÿ·¼ÿÅÊÂ¿ÿ·¼ÿÆ³·Æ½Çÿ·ÃÆÿÈ¼¾¾Æ½·ÿ
»Æ¹Â¼ÇøÿÔÆµÆ¹Ê¿ÿÈ¼¾¾Æ½·Æ¹¸ÿÊ½Çÿ¼·ÃÆ¹ÿ
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ÇÊ·Êÿ´¼¶¿Çÿ¾Ê·Æ¹ÂÊ¿¿²ÿÊÅÅÆÈ·ÿ·ÃÆÿ·¹Æ½Ç¸ÿ
Â½ÿ·ÃÆÿ·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Ç¸ÿ¼¹ÿ
È¼½È¿¶¸Â¼½¸ÿÇ¹Ê´½ÿÊÉ¼¶·ÿ·ÃÆ¾ÿÂ½ÿ·ÃÆÿ
Ê¸¸Æ¸¸¾Æ½·ÿ¿Â·Æ¹Ê·¶¹ÆÿÊ½Çÿ¹ÆÅ¿ÆÈ·ÆÇÿÂ½ÿ
·ÃÆÿÓÔãøÿÓÃÆÿßÊÇ¿Æ²ÿäÆ½·¹Æ÷ä¿Â¾Ê·Æÿ
ÕÆ¸ÆÊ¹ÈÃÿÒ½Â·ÿþäÕÒýÿ·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Çÿ
þ¹ÆÅÆ¹¹ÆÇÿ·¼ÿÊ¸ÿßÊÇäÕÒÓýÿÂ¸ÿÁ¶¸·ÿ¼½Æÿ¼Åÿ
·Ã¹ÆÆÿÄ¿¼ÉÊ¿ÿ¸¶¹ÅÊÈÆÿ·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Ç¸ÿ
·ÃÊ·ÿâ×çÿÊ½Çÿ·ÃÆÿÊ¸¸Æ¸¸¾Æ½·ÿ¿Â·Æ¹Ê·¶¹Æÿ
¹ÆÅÆ¹ÿ·¼ÿÊ½ÇÿÈÂ·ÆøÿÙÊ·Â¼½Ê¿ÿØÈÆÊ½ÂÈÿÊ½Çÿ
ç·¾¼¸»ÃÆ¹ÂÈÿçÇ¾Â½Â¸·¹Ê·Â¼½ÿþÙØççýÿ
Ê½ÇÿÙÊ·Â¼½Ê¿ÿçÆ¹¼½Ê¶·ÂÈ¸ÿÊ½ÇÿÔ»ÊÈÆÿ
çÇ¾Â½Â¸·¹Ê·Â¼½ÿþÙçÔçýÿÊ¿¸¼ÿ»¹¼Ç¶ÈÆÿ
·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Ç¸úÿÊ½ÇÿÊ¿¿ÿ·Ã¹ÆÆÿ
·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Ç¸ÿÃÊµÆÿÉÆÆ½ÿ
Æ³·Æ½¸ÂµÆ¿²ÿ»ÆÆ¹ÿ¹ÆµÂÆ´ÆÇøÿç½Ê¿²¸Æ¸ÿ¼Åÿ
·ÃÆÿ·Ã¹ÆÆÿÄ¿¼ÉÊ¿ÿ·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Ç¸ÿ
»¹¼Ç¶ÈÆÿÆ¸¸Æ½·ÂÊ¿¿²ÿ·ÃÆÿ¸Ê¾Æÿ¿¼½Äù·Æ¹¾ÿ
·¹Æ½Ç¸ÿÊ¸ÿ½¼·ÆÇÿÂ½ÿ·ÃÆÿä¿Â¾Ê·ÆÿäÃÊ½ÄÆÿ
ÔÈÂÆ½ÈÆÿ×¹¼Ä¹Ê¾ÿþääÔ×ýÿþôööðýÿ¹Æ»¼¹·ÿ
°°ÓÆ¾»Æ¹Ê·¶¹ÆÿÓ¹Æ½Ç¸ÿÂ½ÿ·ÃÆÿÛ¼´Æ¹ÿ
ç·¾¼¸»ÃÆ¹Æú¯¯ÿÞ×ääÿþôööïýúÿÊ½ÇÿÙØçç¯¸ÿ
¸·¶Ç² ñ °°Ô·Ê·Æÿ¼Åÿ·ÃÆÿä¿Â¾Ê·ÆÿÂ½ÿôööî¯¯øÿ
á¶¹·ÃÆ¹¾¼¹Æúÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹ÿÇÂÇÿ½¼·ÿ
ÇÆ¾¼½¸·¹Ê·Æÿ·ÃÊ·ÿ·ÃÆÿÊ¿¿ÆÄÆÇ¿²ÿÇÆ¸·¹¼²ÆÇÿ
ÇÊ·Êÿ´¼¶¿Çÿ¾Ê·Æ¹ÂÊ¿¿²ÿÊ¿·Æ¹ÿ·ÃÆÿ
ßÊÇäÕÒÓÿ¹ÆÈ¼¹Çÿ¼¹ÿ¾ÆÊ½Â½ÄÅ¶¿¿²ÿ
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¸¾Ê¿¿ÿ»Ê¹·ÿ¼Åÿ´ÃÂÈÃÿÃÊ¸ÿ½¼·ÿÉÆÆ½ÿ»¶É¿ÂÈÿ
þÅ¼¹ÿ¹ÆÊ¸¼½¸ÿÇÆ¸È¹ÂÉÆÇÿÊ·ìÿÉ½½Á¾íøøÿ
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ÊµÊÂ¿ÊÉ¿ÆÿÂ½ÿÊÿº¶Ê¿Â·²ùÈ¼½·¹¼¿¿ÆÇÿþ¼¹ÿ
Ã¼¾¼ÄÆ½Â±ÆÇúÿµÊ¿¶ÆùÊÇÇÆÇýÿÅ¼¹¾Ê·ÿÊ½Çÿ
·ÃÆÿ¾Æ·Ã¼Ç¼¿¼Ä²ÿÅ¼¹ÿÇÆµÆ¿¼»Â½Äÿ·ÃÆÿ
º¶Ê¿Â·²ùÈ¼½·¹¼¿¿ÆÇÿÇÊ·ÊÿÂ¸ÿÇÆ¸È¹ÂÉÆÇÿÂ½ÿ
·ÃÆÿ»ÆÆ¹ÿ¹ÆµÂÆ´ÆÇÿ¿Â·Æ¹Ê·¶¹ÆÿþÊ¸ÿ
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ÕÆ¸ÆÊ¹ÈÃÿ×¹¼Ä¹Ê¾ÿþÒÔàäÕ×ýÿ¹Æ»¼¹·ÿ¼½ÿ
Â¾»ÊÈ·¸ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸ÿÂ½ÿÝ¶½ÆÿôööíÿÊ¿¸¼ÿÇÂÇÿ½¼·ÿ
½ÆÈÆ¸¸Â·Ê·ÆÿÆ³·Æ½ÇÂ½Äÿ·ÃÆÿÈ¼¾¾Æ½·ÿ
»Æ¹Â¼ÇøÿÓÃÂ¸ÿ¹Æ»¼¹·ÿ´Ê¸ÿÂ¸¸¶ÆÇÿÉ²ÿ·ÃÆÿ
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Â½ÿ·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿä¼¾¾Æ½·¸ÿ
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È¼¾¾Æ½·¸ÿÆ³»¿ÊÂ½úÿâ×çÿÈ¼½¸ÂÇÆ¹ÆÇÿ·ÃÆÿ
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Å¼¹¾Ê¿ÿ¹¶¿Æ¾ÊÀÂ½Äÿ»¹¼ÈÆ¸¸ÿÅ¼¹ÿ·ÃÆÿ
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ÔÈÂÆ½·ÂÅÂÈÿçÇµÂ¸¼¹²ÿä¼¾¾Â··ÆÆÿþäçÔçäýÿ
Ê½ÇÿÂ·¸ÿÊÇµÂ¸¼¹²ÿ»¹¼ÈÆÆÇÂ½Ä¸úÿÊ½Çÿ
ÇÆ¸ÂÄ½Ê·Â¼½ÿ¼Åÿ¹Æ»¹Æ¸Æ½·Ê·ÂµÆ¸ÿÅ¹¼¾ÿ
¼·ÃÆ¹ÿÆ³ÆÈ¶·ÂµÆÿÉ¹Ê½ÈÃÿÊÄÆ½ÈÂÆ¸ÿ·¼ÿ
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¶½ÇÆ¹·ÊÀÆÿ·ÃÆ¸ÆÿÊÇÇÂ·Â¼½Ê¿ÿ»¹¼ÈÆÇ¶¹Æ¸úÿ
·ÃÆÿçÄÆ½È²ÿ½¼½Æ·ÃÆ¿Æ¸¸ÿÃÊ¸ÿ·ÃÆÿ¿ÆÄÊ¿ÿ
Ê¶·Ã¼¹Â·²ÿ·¼ÿÆ½ÄÊÄÆÿÂ½ÿ¸¶ÈÃÿÊÿ
»¹¼ÈÆÆÇÂ½ÄøÿÓÃÆÿÈ¼¾¾Æ½·Æ¹ÿÉÆ¿ÂÆµÆ¸ÿ
·ÃÂ¸ÿ»¹¼ÈÆÆÇÂ½Äÿ´¼¶¿Çÿ¸Ã¼´ÿ·ÃÊ·ÿâ×çÿÂ¸ÿ
°°·¹¶¿²ÿÈ¼¾¾Â··ÆÇÿ·¼ÿ¸ÈÂÆ½·ÂÅÂÈÿÂ½·ÆÄ¹Â·²ÿ
Ê½Çÿ·¹Ê½¸»Ê¹Æ½È²ø¯¯ÿÓÃÆÿÈ¼¾¾Æ½·Æ¹ÿÈÂ·Æ¸ÿ
¸ÆµÆ¹Ê¿ÿÈÊ¸Æ¸ÿ·¼ÿÊ¹Ä¶Æÿ·ÃÊ·ÿ¹ÆÅ¶¸Ê¿ÿ·¼ÿ
»¹¼ÈÆÆÇÿ¼½ÿ·ÃÆÿ¹ÆÈ¼¹Çÿ´¼¶¿ÇÿÉÆÿ
°°Ê¹ÉÂ·¹Ê¹²ÿÊ½ÇÿÈÊ»¹ÂÈÂ¼¶¸¯¯ÿ¼¹ÿ´¼¶¿ÇÿÉÆÿ
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Þ·ÿ¸·Ê·ÆÇÿ·ÃÊ·ÿ·ÃÆÿ»¶¹»¼¸Æÿ¼Åÿ·ÃÆÿõíïïÿ
Ê¾Æ½Ç¾Æ½·¸ÿ´Ê¸ÿ·¼ÿ°°Æ¾»ÃÊ¸Â±Æÿ·ÃÆÿ
»¹ÆµÆ½·ÂµÆÿ¼¹ÿ»¹ÆÈÊ¶·Â¼½Ê¹²ÿ½Ê·¶¹Æÿ¼Åÿ
·ÃÆÿÊÈ·úÿÈùÌùûÿ·¼ÿÊ¸¸¶¹Æÿ·ÃÊ·ÿ¹ÆÄ¶¿Ê·¼¹²ÿ
ÊÈ·Â¼½ÿÈÊ½ÿÆÅÅÆÈ·ÂµÆ¿²ÿ»¹ÆµÆ½·ÿÃÊ¹¾ÿ
ÉÆÅ¼¹ÆÿÂ·ÿ¼ÈÈ¶¹¸ëÿ·¼ÿÆ¾»ÃÊ¸Â±Æÿ·ÃÆÿ
»¹ÆÇ¼¾Â½Ê·ÆÿµÊ¿¶Æÿ¼Åÿ»¹¼·ÆÈ·Â¼½ÿ·¼ÿ
»¶É¿ÂÈÿÃÆÊ¿·Ãø¯¯ ð ä¼½Ä¹Æ¸¸ÿÊ¿¸¼ÿ¸·Ê·ÆÇÿ
·ÃÊ·ÿÂ·ÿÊ¶·Ã¼¹Â±ÆÇÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ·¼ÿ
´ÆÂÄÃÿ¹Â¸À¸ÿÊ½Çÿ¾ÊÀÆÿ»¹¼ÁÆÈ·Â¼½¸ÿ¼Åÿ
Å¶·¶¹Æÿ·¹Æ½Ç¸úÿÊÿ°°¾ÂÇÇ¿Æÿ¹¼ÊÇÿÉÆ·´ÆÆ½ÿ
·Ã¼¸Æÿ´Ã¼ÿ´¼¶¿ÇÿÂ¾»¼¸ÆÿÊÿ½ÆÊ¹¿²ÿ
Â¾»¼¸¸ÂÉ¿Æÿ¸·Ê½ÇÊ¹Çÿ¼Åÿ»¹¼¼Åÿ¼½ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÉÆÅ¼¹ÆÿÃÆÿ¾Ê²ÿ¾¼µÆÿ·¼ÿ
»¹¼·ÆÈ·ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ·Ã¼¸Æÿ´Ã¼ÿ
´¼¶¿Çÿ¸ÃÂÅ·ÿ·ÃÆÿÉ¶¹ÇÆ½ÿ¼Åÿ»¹¼¼ÅÿÅ¼¹ÿÊ¿¿ÿ
»¼¿¿¶·Ê½·¸ÿ·¼ÿ¾ÊÀÆÿ·ÃÆÿ»¼¿¿¶·Ê½·ÿ¸¼¶¹ÈÆÿ
»¹¼µÆÿ·ÃÆÿ¸ÊÅÆ·²ÿ¼ÅÿÂ·¸ÿÆ¾Â¸¸Â¼½¸ÿÊ¸ÿÊÿ
È¼½ÇÂ·Â¼½ÿ¼Åÿ¼»Æ¹Ê·Â¼½ø¯¯ÿÛÆÄøÿßÂ¸øÿÊ·ÿ
ôñõðøÿ
ÓÃ¶¸úÿâ×çÿ¹ÆÁÆÈ·¸ÿÈ¼¾¾Æ½·Æ¹¸¯ÿ

Ê¹Ä¶¾Æ½·¸øÿä¼½Ä¹Æ¸¸ÿÂ½·Æ½ÇÆÇÿ·ÃÂ¸ÿ
»¹¼µÂ¸Â¼½ÿ·¼ÿÉÆÿ»¹ÆµÆ½·ÂµÆÿÊ½Çÿ
»¹ÆÈÊ¶·Â¼½Ê¹²ÿÂ½ÿ½Ê·¶¹ÆúÿÃ¼´ÆµÆ¹ÿÂ·ÿÇÂÇÿ
½¼·ÿ¸ÃÂÅ·ÿ·ÃÆÿÉ¶¹ÇÆ½ÿ¼Åÿ»¹¼¼Åÿ·¼ÿ
¼»»¼½Æ½·¸ÿ¼ÅÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äÿ
·¼ÿ¸Ã¼´ÿ¸ÊÅÆ·²ÿ¼¹ÿ½¼ÿÆ½ÇÊ½ÄÆ¹¾Æ½·øÿ
Ú¼¹Æ¼µÆ¹úÿÊ¸ÿÂ¸ÿÇÆ¾¼½¸·¹Ê·ÆÇÿÂ½ÿ·ÃÆÿ
Å¼¿¿¼´Â½Äúÿâ×çÿÃÊ¸ÿ½¼·ÿ¸ÃÂÅ·ÆÇÿ·ÃÆÿ
É¶¹ÇÆ½ÿ¼Åÿ»¹¼¼ÅÿÂ½ÿ·ÃÆÿÅÂ½Ê¿ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄúÿÉ¶·ÿ¹Ê·ÃÆ¹ÿÂ¸ÿ
´ÆÂÄÃÂ½Äÿ·ÃÆÿ¿ÂÀÆ¿ÂÃ¼¼ÇÿÊ½Çÿ¸ÆµÆ¹Â·²ÿ¼Åÿ
ÃÊ¹¾¸ÿ·¼ÿÊ¹¹ÂµÆÿÊ·ÿ·ÃÆÿÅÂ½Ê¿ÿÅÂ½ÇÂ½Äøÿâ×çÿ
ÃÊ¸ÿ½¼·ÿÊ»»¿ÂÆÇÿÊ½ÿÆ³ÊÄÄÆ¹Ê·ÆÇÿ¼¹ÿ
Ç¹Ê¾Ê·ÂÈÊ¿¿²ÿÆ³»Ê½ÇÆÇÿ»¹ÆÈÊ¶·Â¼½Ê¹²ÿ
»¹Â½ÈÂ»¿ÆúÿÊ½ÇÿÂ½¸·ÆÊÇÿÃÊ¸ÿÆ³Æ¹ÈÂ¸ÆÇÿ
Á¶ÇÄ¾Æ½·ÿÉ²ÿ´ÆÂÄÃÂ½ÄÿÊ½ÇÿÉÊ¿Ê½ÈÂ½Äÿ·ÃÆÿ
ÅÊÈ·¼¹¸ÿ·ÃÊ·ÿÊ¹Æÿ¹Æ¿ÆµÊ½·ÿ¶½ÇÆ¹ÿ·ÃÂ¸ÿ
»¹¼µÂ¸Â¼½øÿ

ÉøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿã¼Æ¸ÿÙ¼·ÿÙÆÆÇÿÓ¼ÿ
áÂ½ÇÿÓÃÊ·ÿ·ÃÆÿä¼½·¹¼¿ÿÚÆÊ¸¶¹Æ¸ÿ
á¼¿¿¼´Â½ÄÿÊ½ÿâ½ÇÊ½ÄÆ¹¾Æ½·ÿáÂ½ÇÂ½Äÿ
Ð¼¶¿Çÿ×¹ÆµÆ½·ÿÊ·ÿÛÆÊ¸·ÿÊÿÔ¶É¸·Ê½·ÂÊ¿ÿ
×Ê¹·ÿ¼Åÿ·ÃÆÿãÊ½ÄÆ¹ÿÂ½ÿØ¹ÇÆ¹ÿÓ¼ÿáÂ½Çÿ
â½ÇÊ½ÄÆ¹¾Æ½·ÿ

ÔÆµÆ¹Ê¿ÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿÂ·ÿÂ¸ÿ
¶½¿Ê´Å¶¿ÿÅ¼¹ÿâ×çÿ·¼ÿ¾ÊÀÆÿÊ½ÿÊÅÅÂ¹¾Ê·ÂµÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äÿ¶½¿Æ¸¸ÿâ×çÿÅÂ½Ç¸ÿ

·ÃÊ·ÿ·ÃÆÿ¹ÆÄ¶¿Ê·¼¹²ÿÈ¼½·¹¼¿ÿ¾ÆÊ¸¶¹Æ¸ÿ
È¼½·Æ¾»¿Ê·ÆÇÿ·¼ÿÅ¼¿¿¼´ÿ¸¶ÈÃÿÊÿÅÂ½ÇÂ½Äÿ
´¼¶¿Çÿ»¹ÆµÆ½·ÿÊ·ÿ¿ÆÊ¸·ÿÊÿ¸¶É¸·Ê½·ÂÊ¿ÿ»Ê¹·ÿ
¼Åÿ·ÃÆÿÇÊ½ÄÆ¹ÿÅ¹¼¾ÿ·ÃÆÿÄ¿¼ÉÊ¿ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿÊ·ÿ´ÃÂÈÃÿ·ÃÆÿ¹ÆÄ¶¿Ê·Â¼½ÿÂ¸ÿÊÂ¾ÆÇøÿ
ÓÃÂ¸ÿÃ¶¹Ç¿ÆÿÂ¸ÿÊ¿¸¼ÿÇÆ¸È¹ÂÉÆÇÿÉ²ÿ
È¼¾¾Æ½·Æ¹¸ÿÊ¸ÿ·ÃÆÿ¹ÆÄ¶¿Ê·Â¼½ÿ
°°ÊÈÃÂÆµÂ½Äÿ·ÃÆÿ¸·Ê·¶·¼¹²ÿ¼ÉÁÆÈ·ÂµÆÿ¼Åÿ
»¹ÆµÆ½·Â½ÄÿÇÊ¾ÊÄÆ¯¯úÿ¼¹ÿ°°Å¹¶Â·Å¶¿¿²ÿ
Ê··ÊÈÀÂ½Ä¯¯ÿ·ÃÆÿÆ½µÂ¹¼½¾Æ½·Ê¿ÿÊ½Çÿ»¶É¿ÂÈÿ
ÃÆÊ¿·ÃÿÇÊ½ÄÆ¹ÿÊ·ÿÃÊ½ÇÿÉ²ÿ¾ÆÊ½Â½ÄÅ¶¿¿²ÿ
Ê½Çÿ¸¶É¸·Ê½·ÂÊ¿¿²ÿ¹ÆÇ¶ÈÂ½ÄÿÂ·øÿ
ä¼¾¾Æ½·Æ¹¸ÿ»¼Â½·ÿ·¼ÿå½É¸ÅÿèÂ¿Áùÿµøÿ
åÚêûÿñòõÿáøôÇÿõÿþãäÿäÂ¹øÿõíïðýÿþÆ½ÿÉÊ½Èýÿ
Ê¸ÿ¸¶»»¼¹·ÿÅ¼¹ÿ·ÃÂ¸ÿµÂÆ´úÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿ
»¼¹·Â¼½¸ÿ¼Åÿ·ÃÆÿ¿ÆÄÂ¸¿Ê·ÂµÆÿÃÂ¸·¼¹²ÿ¼Åÿ·ÃÂ¸ÿ
»¹¼µÂ¸Â¼½øÿ
ä¼¾¾Æ½·Æ¹¸ÿÈ¼½·Æ½Çÿ·ÃÊ·ÿâ×çÿÃÊ¸ÿ

ÅÊÂ¿ÆÇÿ·¼ÿ¸Ã¼´ÿ·ÃÊ·ÿ·ÃÂ¸ÿ¹Æº¶Â¹ÆÇÿÇÆÄ¹ÆÆÿ
¼Åÿ¾ÆÊ½Â½ÄÅ¶¿ÿ¹ÆÇ¶È·Â¼½ÿ¼Åÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ´¼¶¿ÇÿÉÆÿÊÈÃÂÆµÆÇÿ
·Ã¹¼¶ÄÃÿ¹ÆÄ¶¿Ê·Â¼½ÿ¼Åÿ½Æ´ÿ¾¼·¼¹ÿ
µÆÃÂÈ¿Æ¸ÿÉÊ¸ÆÇÿ¼½ÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
ÅÂ½ÇÂ½ÄøÿÞ½ÿ¾ÊÀÂ½ÄÿÊ½²ÿ¸¶ÈÃÿ¸Ã¼´Â½Äúÿ
È¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿâ×çÿ´¼¶¿Çÿ½ÆÆÇÿ
·¼ÿÊÈÈ¼¶½·ÿÅ¼¹ÿ·ÃÆÿÅ¼¿¿¼´Â½ÄìÿþõýÿÓÃÆÿÅÊÈ·ÿ
·ÃÊ·ÿÊ½²ÿ¹ÆÄ¶¿Ê·Â¼½ÿ´¼¶¿ÇÿÉÆÿ¿Â¾Â·ÆÇÿ·¼ÿ
ÃÌºÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸úÿÂÅÿ½¼·ÿ·ÃÆÿ¸¶É¸Æ·ÿ¼Åÿ
½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿ·ÃÆÿ
×¹Æ¸ÂÇÆ½·¯¸ÿÚÊ²ÿôööíÿÊ½½¼¶½ÈÆ¾Æ½·úÿ
þôýÿÊ½²ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ
»¶¹ÈÃÊ¸Æ¹¸ÿÇÆ¿Ê²Â½Äÿ»¶¹ÈÃÊ¸Æ¸ÿ¼Åÿ½Æ´ÿ
µÆÃÂÈ¿Æ¸ÿ¸¶ÉÁÆÈ·ÿ·¼ÿÊ½²ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸úÿ¼¹ÿÂ½È¹ÆÊ¸Â½Äÿ·ÃÆÿ
¾Â¿Æ¸ÿ·¹ÊµÆ¿ÆÇÿ¼Åÿ½Æ´ÿµÆÃÂÈ¿Æ¸ÿ´Â·Ãÿ
Ä¹ÆÊ·Æ¹ÿÅ¶Æ¿ÿÆÈ¼½¼¾²úÿþóýÿ·ÃÆÿÅÊÈ·ÿ·ÃÊ·ÿ
¼½¿²ÿÊÿ¿Â¾Â·ÆÇÿ»¼¹·Â¼½ÿ¼Åÿ·ÃÆÿ½Æ´ÿ¾¼·¼¹ÿ
µÆÃÂÈ¿ÆÿÆ¾Â¸¸Â¼½¸ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ
´¼¶¿ÇÿÉÆÿÈ¼½·¹¼¿¿ÆÇúÿþòýÿ·ÃÆÿÅÊÈ·ÿ·ÃÊ·ÿ
äçáâÿ¸·Ê½ÇÊ¹Ç¸ÿ´¼¶¿ÇÿÆÅÅÆÈ·ÂµÆ¿²ÿ
ÊÈÃÂÆµÆÿ·ÃÆÿ¸Ê¾Æÿ¹ÆÇ¶È·Â¼½¸úÿÊ½Çÿþñýÿ·ÃÆÿ
ÅÊÈ·ÿ·ÃÊ·ÿÊ½²ÿµÆÃÂÈ¿Æÿ¸·Ê½ÇÊ¹Ç¸ÿ´¼¶¿Çÿ
½¼·ÿ·ÃÆ¾¸Æ¿µÆ¸ÿ¹ÆÇ¶ÈÆÿÄ¿¼ÉÊ¿ÿ
·Æ¾»Æ¹Ê·¶¹Æ¸øÿÔ¼¾ÆÿÈ¼¾¾Æ½·Æ¹¸ÿ¹ÆÅÆ¹ÿ·¼ÿ
â×ç¯¸ÿ»¹¼»¼¸Ê¿ÿÅ¼¹ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿÅ¼¹ÿ½Æ´ÿ¾¼·¼¹ÿ
µÆÃÂÈ¿Æ¸ÿÊ¸ÿ¸¶»»¼¹·ÿÅ¼¹ÿ·ÃÆ¸ÆÿÊ¹Ä¶¾Æ½·¸úÿ
È¿ÊÂ¾Â½Äÿ·ÃÆÿ»¹¼»¼¸ÆÇÿ½Æ´ÿ¾¼·¼¹ÿ
µÆÃÂÈ¿ÆÿÆ¾Â¸¸Â¼½ÿ¸·Ê½ÇÊ¹Ç¸ÿÊ¹Æÿ¿Ê¹ÄÆ¿²ÿ
Ç¶»¿ÂÈÊ·ÂµÆÿ¼Åÿ·ÃÆÿ¸·Ê½ÇÊ¹Ç¸ÿ»¹¼»¼¸ÆÇÿ
É²ÿ·ÃÆÿÙÊ·Â¼½Ê¿ÿßÂÄÃ´Ê²ÿÓ¹ÊÅÅÂÈÿÔÊÅÆ·²ÿ
çÇ¾Â½Â¸·¹Ê·Â¼½ÿþÙßÓÔçýúÿÊ½Çÿ·ÃÆÿ
Æ¸·Â¾Ê·Æ¸ÿ¼Åÿ·ÃÆÿÂ¾»ÊÈ·¸ÿ¼Åÿ·ÃÆÿ»¹¼»¼¸ÆÇÿ
¸·Ê½ÇÊ¹Ç¸ÿÈ¼½ÅÂ¹¾ÿ·ÃÊ·ÿâ×ç¯¸ÿ»¹¼»¼¸ÆÇÿ
¸·Ê½ÇÊ¹Ç¸ÿÈÊ½½¼·ÿ°°Å¹¶Â·Å¶¿¿²ÿÊ··ÊÈÀ¯¯ÿ
Ä¿¼ÉÊ¿ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿþïòÿáÕÿòíòñòúÿ
ÔÆ»·Æ¾ÉÆ¹ÿôîúÿôööíýøÿ
ä¼¾¾Æ½·Æ¹¸ÿÊ··Æ¾»·ÿ·¼ÿ¹ÆÊÇÿÂ½·¼ÿ·ÃÆÿ

¸·Ê·¶·ÆÿÊÿ¹Æº¶Â¹Æ¾Æ½·ÿ·ÃÊ·ÿÂ¸ÿ½¼·ÿ·ÃÆ¹Æøÿ
â×çÿÂ½·Æ¹»¹Æ·¸ÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
»¹¼µÂ¸Â¼½ÿ¼Åÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿÊ¸ÿ½¼·ÿ
¹Æº¶Â¹Â½ÄÿÊ½²ÿ¸¶ÈÃÿÅÂ½ÇÂ½Äÿ¼¹ÿ¸Ã¼´Â½Äÿ
Ê¸ÿÇÆ¸È¹ÂÉÆÇÿÉ²ÿÈ¼¾¾Æ½·Æ¹¸øÿÓÃÆÿ·Æ³·ÿ¼Åÿ
äççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿÇ¼Æ¸ÿ½¼·ÿ¸¶»»¼¹·ÿ
¸¶ÈÃÿÊ½ÿÂ½·Æ¹»¹Æ·Ê·Â¼½øÿÓÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ»¹¼µÂ¸Â¼½ÿÈÊ¿¿¸ÿÅ¼¹ÿâ×çúÿ
Â½ÿÂ·¸ÿÁ¶ÇÄ¾Æ½·úÿ·¼ÿÇÆ·Æ¹¾Â½Æÿ´ÃÆ·ÃÆ¹ÿ
ÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÂ¸ÿ¹ÆÊ¸¼½ÊÉ¿²ÿÊ½·ÂÈÂ»Ê·ÆÇÿ·¼ÿ
Æ½ÇÊ½ÄÆ¹ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼¹ÿ´Æ¿ÅÊ¹ÆúÿÊ½Çÿ

´ÃÆ·ÃÆ¹ÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿÈÆ¹·ÊÂ½ÿ¸¼¶¹ÈÆ¸ÿ
ÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·Æÿ·¼ÿ¸¶ÈÃÿÊÂ¹ÿ
»¼¿¿¶·Â¼½øÿÞÅÿâ×çÿ¾ÊÀÆ¸ÿÊ½ÿÊÅÅÂ¹¾Ê·ÂµÆÿ
ÅÂ½ÇÂ½Äúÿ·ÃÆ½ÿÂ·ÿ¸ÃÊ¿¿ÿ¸Æ·ÿÆ¾Â¸¸Â¼½¸ÿ
¸·Ê½ÇÊ¹Ç¸ÿÊ»»¿ÂÈÊÉ¿Æÿ·¼ÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ
¸¶ÈÃÿÊÂ¹ÿ»¼¿¿¶·Ê½·¸ÿÅ¹¼¾ÿ½Æ´ÿ¾¼·¼¹ÿ
µÆÃÂÈ¿Æ¸øÿÓÃÆ¹ÆÿÂ¸ÿ½¼ÿ¹ÆÅÆ¹Æ½ÈÆÿÂ½ÿ·ÃÆÿ
·Æ³·ÿ¼Åÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ¼¹ÿÈÊ¶¸Æÿ¼¹ÿ
È¼½·¹ÂÉ¶·Æÿ»¹¼µÂ¸Â¼½ÿ·¼ÿÊ½²·ÃÂ½Äÿ
È¼½ÈÆ¹½Â½Äÿ·ÃÆÿÇÆÄ¹ÆÆÿ¼Åÿ¹ÆÇ¶È·Â¼½¸ÿ·ÃÊ·ÿ
´¼¶¿ÇÿÉÆÿÊÈÃÂÆµÆÇÿÉ²ÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿ
¸·Ê½ÇÊ¹Ç¸ÿ·ÃÊ·ÿ´¼¶¿ÇÿÅ¼¿¿¼´ÿ¸¶ÈÃÿÊÿ
ÅÂ½ÇÂ½ÄøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÁ¶ÇÄ¾Æ½·ÿ
Â¸ÿÇÂ¹ÆÈ·ÆÇÿÊ·ÿ·ÃÆÿÂ¸¸¶Æ¸ÿ¼Åÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½ÇÿÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·Æúÿ
½¼·ÿÊ·ÿÃ¼´ÿÆÅÅÆÈ·ÂµÆÿ·ÃÆÿ¹Æ¸¶¿·Â½Äÿ
Æ¾Â¸¸Â¼½¸ÿÈ¼½·¹¼¿ÿ¸·Ê½ÇÊ¹Ç¸ÿ´Â¿¿ÿÉÆøÿ
ç¸ÿÂ½ÿ·ÃÆÿ¸ÆµÆ¹Ê¿ÿ¼·ÃÆ¹ÿ¸Â¾Â¿Ê¹ÿ

»¹¼µÂ¸Â¼½¸ÿÊÇ¼»·ÆÇÿÂ½ÿ·ÃÆÿõíïïÿ
Ê¾Æ½Ç¾Æ½·¸úÿÂ½ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ
ä¼½Ä¹Æ¸¸ÿÆ³»¿ÂÈÂ·¿²ÿ¸Æ»Ê¹Ê·ÆÇÿ·´¼ÿ
ÇÂÅÅÆ¹Æ½·ÿÇÆÈÂ¸Â¼½¸ÿ·¼ÿÉÆÿ¾ÊÇÆúÿ
»¹¼µÂÇÂ½ÄÿÇÂÅÅÆ¹Æ½·ÿÈ¹Â·Æ¹ÂÊÿÅ¼¹ÿ·ÃÆ¾øÿ
ÓÃÆÿÅÂ¹¸·ÿÇÆÈÂ¸Â¼½ÿÂ½µ¼¿µÆ¸ÿ·ÃÆÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿÊ½Çÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÈ¹Â·Æ¹ÂÊúÿ
Ê½Çÿ·ÃÆÿÈ¼½·¹ÂÉ¶·Â¼½ÿ·¼ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ
É²ÿ·ÃÆÿ¸¼¶¹ÈÆ¸øÿÓÃÆÿ¸ÆÈ¼½ÇÿÇÆÈÂ¸Â¼½ÿ
Â½µ¼¿µÆ¸ÿÃ¼´ÿ·¼ÿ¹ÆÄ¶¿Ê·Æÿ·ÃÆÿ¸¼¶¹ÈÆ¸ÿ·¼ÿ
È¼½·¹¼¿ÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿÂÅÿÊ½ÿÊÅÅÂ¹¾Ê·ÂµÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½ÇÿÈ¼½·¹ÂÉ¶·Â¼½ÿÅÂ½ÇÂ½Äÿ
Ê¹Æÿ¾ÊÇÆøÿÞ½ÿÊ¿¿ÿ¼Åÿ·ÃÆÿµÊ¹Â¼¶¸ÿ
»¹¼µÂ¸Â¼½¸úÿ·ÃÆ¹ÆÿÂ¸ÿÉ¹¼ÊÇÿ¸Â¾Â¿Ê¹Â·²ÿÂ½ÿ
·ÃÆÿ»Ã¹Ê¸Â½Äÿ¼Åÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½Çÿ
È¼½·¹ÂÉ¶·Â¼½ÿÇÆÈÂ¸Â¼½øÿß¼´ÆµÆ¹úÿÅ¼¹ÿ·ÃÆÿ
ÇÆÈÂ¸Â¼½ÿ¼½ÿÃ¼´ÿ·¼ÿ¹ÆÄ¶¿Ê·Æúÿ·ÃÆ¹ÆÿÊ¹ÆÿÊÿ
´ÂÇÆÿµÊ¹ÂÆ·²ÿ¼ÅÿÇÂÅÅÆ¹Æ½·ÿÊ»»¹¼ÊÈÃÆ¸ÿ
ÊÇ¼»·ÆÇÿÉ²ÿä¼½Ä¹Æ¸¸øÿÞ½ÿ¸¼¾ÆÿÈÊ¸Æúÿâ×çÿ
ÃÊ¸ÿÇÂ¸È¹Æ·Â¼½ÿ´ÃÆ·ÃÆ¹ÿ·¼ÿÂ¸¸¶Æÿ
¸·Ê½ÇÊ¹Ç¸ÿ¼¹ÿ½¼·úÿ´ÃÂ¿ÆÿÂ½ÿ¼·ÃÆ¹ÿÈÊ¸Æ¸úÿ
Ê¸ÿÂ½ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýúÿâ×çÿÂ¸ÿ
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ÇÂÇÿ½¼·ÿ½ÆÆÇÿ·¼ÿ¸Ã¼´ÿ·ÃÊ·ÿÆÂ·ÃÆ¹ÿÃÊ¹¾ÿ
´Ê¸ÿÊÈ·¶Ê¿¿²ÿ¼ÈÈ¶¹¹Â½Äÿ¼¹ÿ´Ê¸ÿ»¹¼ÉÊÉ¿Æøÿ
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·ÃÆÿÈ¼½ÈÆ»·ÿ¼ÅÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÂ¸ÿ
°°È¼¾»¼¸ÆÇÿ¼Åÿ¹ÆÈÂ»¹¼ÈÊ¿ÿÆ¿Æ¾Æ½·¸ÿ¼Åÿ
¹Â¸ÀÿÊ½ÇÿÃÊ¹¾ú¯¯ÿå½É¸ÅÿÊ·ÿõîøÿÓÃÂ¸ÿ¾ÆÊ½¸ÿ
°°·ÃÆÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¾Ê²ÿ»¹¼»Æ¹¿²ÿÉÆÿ
Å¼¶½ÇÿÆ½ÇÊ½ÄÆ¹ÆÇÿÉ¼·ÃÿÉ²ÿÊÿ¿Æ¸¸Æ¹ÿ¹Â¸Àÿ
¼ÅÿÊÿÄ¹ÆÊ·Æ¹ÿÃÊ¹¾ÿÊ½ÇÿÉ²ÿÊÿÄ¹ÆÊ·Æ¹ÿ¹Â¸Àÿ
¼Åÿ¿Æ¸¸Æ¹ÿÃÊ¹¾øÿãÊ½ÄÆ¹ÿÇÆ»Æ½Ç¸ÿ¶»¼½ÿ
·ÃÆÿ¹Æ¿Ê·Â¼½ÿÉÆ·´ÆÆ½ÿ·ÃÆÿ¹Â¸ÀÿÊ½ÇÿÃÊ¹¾ÿ
»¹Æ¸Æ½·ÆÇÿÉ²ÿÆÊÈÃÿÈÊ¸ÆúÿÊ½ÇÿÈÊ½½¼·ÿ
¿ÆÄÂ·Â¾Ê·Æ¿²ÿÉÆÿ»ÆÄÄÆÇÿ·¼ÿ°»¹¼ÉÊÉ¿Æ¯ÿ
ÃÊ¹¾úÿ¹ÆÄÊ¹Ç¿Æ¸¸ÿ¼Åÿ´ÃÆ·ÃÆ¹ÿ·ÃÊ·ÿÃÊ¹¾ÿ
ÉÆÿÄ¹ÆÊ·ÿ¼¹ÿ¸¾Ê¿¿ø¯¯ÿÓÃÆÿâ·Ã²¿ÿÈ¼¶¹·ÿ
»¼Â½·ÆÇÿ·¼ÿ·ÃÆÿÇÆÈÂ¸Â¼½ÿÉ²ÿ·ÃÆÿî·Ãÿ
äÂ¹È¶Â·ÿÂ½ÿØÌ¾Ì¿»ÌÿÝÈÃÈÃÊÿèÂùÿµøÿåÚêûÿ
ñõòÿáøôÇÿòíôÿþî·ÃÿäÂ¹úÿõíïñýúÿ´ÃÂÈÃÿ
Â½·Æ¹»¹Æ·ÆÇÿ¸Â¾Â¿Ê¹ÿ¿Ê½Ä¶ÊÄÆÿ¶½ÇÆ¹ÿ·ÃÆÿ
áÆÇÆ¹Ê¿ÿÐÊ·Æ¹ÿ×¼¿¿¶·Â¼½ÿä¼½·¹¼¿ÿçÈ·úÿ
´ÃÆ¹Æÿ·ÃÆÿî·ÃÿäÂ¹È¶Â·ÿ¶»ÃÆ¿ÇÿÊ½ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄÿÂ½ÿÊÿÈÊ¸Æÿ
Â½µ¼¿µÂ½Äÿ°°¹ÆÊ¸¼½ÊÉ¿Æÿ¾ÆÇÂÈÊ¿ÿ
È¼½ÈÆ¹½ú¯¯ÿ¼¹ÿÊÿ°°»¼·Æ½·ÂÊ¿¯¯ÿ¸Ã¼´Â½Äÿ¼Åÿ
ÃÊ¹¾øÿÓÃÂ¸ÿ´Ê¸ÿÅ¶¹·ÃÆ¹ÿÆµÂÇÆ½ÈÆÿ·ÃÊ·ÿÊÿ
¾Â½Â¾¶¾ÿ°°»¹¼ÉÊÉ¿Æ¯¯ÿ¿ÂÀÆ¿ÂÃ¼¼Çÿ¼Åÿ
ÃÊ¹¾ÿ´Ê¸ÿ½¼·ÿ¹Æº¶Â¹ÆÇøÿ
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·ÃÆ¹Æÿ´Ê¸ÿ½¼ÿ¸»ÆÈÂÅÂÈÿ¾ÊÄ½Â·¶ÇÆÿ¼Åÿ¹Â¸Àÿ
¼ÅÿÃÊ¹¾ÿ¼ÈÈ¶¹¹Â½Äÿ·ÃÊ·ÿ´Ê¸ÿ¹Æº¶Â¹ÆÇøÿ
°°ÕÆ¸Æ¹µÆÿÚÂ½Â½ÄÿÈ¼½µÂ½ÈÂ½Ä¿²ÿ
ÇÆ¾¼½¸·¹Ê·Æ¸ÿ·ÃÊ·ÿ·ÃÆÿ¾ÊÄ½Â·¶ÇÆÿ¼Åÿ¹Â¸Àÿ
¸¶ÅÅÂÈÂÆ½·ÿ·¼ÿÁ¶¸·ÂÅ²ÿ¹ÆÄ¶¿Ê·Â¼½ÿÂ¸ÿ
Â½µÆ¹¸Æ¿²ÿ»¹¼»¼¹·Â¼½Ê¿ÿ·¼ÿ·ÃÆÿÃÊ¹¾ÿ·¼ÿÉÆÿ
Êµ¼ÂÇÆÇø¯¯ÿå½É¸ÅÿÊ·ÿõíøÿÓÃÂ¸ÿ¾ÆÊ½¸ÿ·ÃÆ¹Æÿ
Â¸ÿ½¼ÿ¾Â½Â¾¶¾ÿ¹Æº¶Â¹Æ¾Æ½·ÿ·ÃÊ·ÿ·ÃÆÿ
¾ÊÄ½Â·¶ÇÆÿ¼Åÿ¹Â¸ÀÿÉÆÿ°°¸ÂÄ½ÂÅÂÈÊ½·¯¯ÿ¼¹ÿ
Ê½¼·ÃÆ¹ÿ¸»ÆÈÂÅÂÈÿ¿ÆµÆ¿ÿ¼Åÿ¿ÂÀÆ¿ÂÃ¼¼Çÿ¼Åÿ
¼ÈÈ¶¹¹Æ½ÈÆøÿÎ¼¶ÿ½ÆÆÇÿ·¼ÿÆµÊ¿¶Ê·Æÿ·ÃÆÿ
¹Â¸Àÿ¼ÅÿÃÊ¹¾ÿÂ½ÿ·ÃÆÿÈ¼½·Æ³·ÿ¼Åÿ·ÃÆÿ
¸ÆµÆ¹Â·²ÿ¼Åÿ·ÃÆÿÃÊ¹¾ÿÂÅÿÂ·ÿ´Æ¹Æÿ·¼ÿ¼ÈÈ¶¹øÿ
Þ½ÿ·ÃÆÿÈÊ¸ÆÿÉÆÅ¼¹ÆÿÂ·úÿ·ÃÆÿâ·Ã²¿ÿÈ¼¶¹·ÿ
½¼·ÆÇÿ·ÃÊ·ÿ°°·ÃÆÿÃÊ¹¾ÿÈÊ¶¸ÆÇÿÉ²ÿ¿ÆÊÇÿ
»¼Â¸¼½Â½ÄÿÂ¸ÿ¸ÆµÆ¹Æø¯¯ÿâµÆ½ÿ´Â·ÃÿÃÊ¹¾ÿÊ¸ÿ
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ÃÊ¹¾ÿ·¼ÿÃÆÊ¿·ÃøÿÓÃÂ¸ÿÅÂ½ÇÂ½Äÿ¼ÅÿÊÿ
¸ÂÄ½ÂÅÂÈÊ½·ÿ¹Â¸Àÿ´Ê¸ÿ¿Æ¸¸ÿ·ÃÊ½ÿ·ÃÆÿ¿ÆµÆ¿ÿ
¼Åÿ°°»¹¼ÉÊÉ¿Æ¯¯ÿÃÊ¹¾ÿÈÊ¿¿ÆÇÿÅ¼¹ÿÉ²ÿ·ÃÆÿ
»Æ·Â·Â¼½Æ¹ÿâ·Ã²¿ÿä¼¹»¼¹Ê·Â¼½ÿÉ¶·ÿ´Ê¸ÿ
°°È¼½¸ÂÇÆ¹ÊÉ¿²ÿ¾¼¹ÆÿÈÆ¹·ÊÂ½ÿ·ÃÊ½ÿ·ÃÆÿ¹Â¸Àÿ
·ÃÊ·ÿÁ¶¸·ÂÅÂÆÇÿ¹ÆÄ¶¿Ê·Â¼½ÿÂ½ÿÕÆ¸Æ¹µÆÿ
ÚÂ½Â½Äÿ¼ÅÿÊÿÈ¼¾»Ê¹ÊÉ¿²ÿ°Å¹ÂÄÃ·ù¿ÊÇÆ½¯ÿ
ÃÊ¹¾ø¯¯ÿå½É¸ÅÿÊ·ÿõí®ôöøÿÓÃÆÿâ·Ã²¿ÿÈ¼¶¹·ÿ
È¼½È¿¶ÇÆÇÿ·ÃÊ·ÿ·ÃÂ¸ÿÈ¼¾ÉÂ½Ê·Â¼½ÿ¼Åÿ¹Â¸Àÿ
þ¿ÂÀÆ¿ÂÃ¼¼Çÿ¼ÅÿÃÊ¹¾ýÿÊ½Çÿ¸ÆµÆ¹Â·²ÿ¼Åÿ
ÃÊ¹¾ÿ´Ê¸ÿ¸¶ÅÅÂÈÂÆ½·ÿ¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿ
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ÅÊ¹ÿ·ÃÆÿ»Ê¹Ê¾Æ·Æ¹¸ÿ¼Åÿ¹Â¸ÀÿÊ½ÇÿÃÊ¹¾ÿ
Â½ÃÆ¹Æ½·ÿÂ½ÿ·ÃÆÿ°´Â¿¿ÿÆ½ÇÊ½ÄÆ¹¯ÿ¸·Ê½ÇÊ¹Çÿ
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È¼½¸ÂÇÆ¹ÿÂ½ÿÇÆ·Æ¹¾Â½Â½ÄÿÆ½ÇÊ½ÄÆ¹¾Æ½·úÿ
Ê½Çÿ·ÃÊ·ÿ·ÃÆÿ¹Â¸Àÿ¼ÅÿÃÊ¹¾ÿ½ÆÆÇÆÇÿ·¼ÿÉÆÿ
È¼½¸ÂÇÆ¹ÆÇÿÂ½ÿ·ÃÆÿÈ¼½·Æ³·ÿ¼Åÿ·ÃÆÿ¸ÆµÆ¹Â·²ÿ
¼Åÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿÃÊ¹¾øÿÞ·ÿÊ¿¸¼ÿÈ¼½È¿¶ÇÆÇÿ
·ÃÊ·ÿÊÿ¸ÂÄ½ÂÅÂÈÊ½·ÿ¹Â¸Àÿ¼ÅÿÃÊ¹¾ÿÈ¼¶»¿ÆÇÿ
´Â·ÃÿÊ½ÿÊ»»¹¼»¹ÂÊ·Æÿ¸ÆµÆ¹Â·²ÿ¼Åÿ·ÃÆÿ
»¼·Æ½·ÂÊ¿ÿÃÊ¹¾ÿ´¼¶¿Çÿ¸Ê·Â¸Å²ÿ·ÃÆÿ
¸·Ê·¶·¼¹²ÿÈ¹Â·Æ¹ÂÊúÿÊ½ÇÿÂ½ÿ·ÃÆÿÈÊ¸ÆÿÉÆÅ¼¹Æÿ
Â·ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ´Ê¸ÿÈ¿ÆÊ¹¿²ÿ
Ê¶·Ã¼¹Â±ÆÇÿ·¼ÿÇÆ·Æ¹¾Â½ÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
´ÃÆ¹Æÿ·ÃÆ¹Æÿ´Ê¸ÿÊÿ¸ÂÄ½ÂÅÂÈÊ½·ÿ¹Â¸Àÿ¼Åÿ
ÃÊ¹¾ÿ·ÃÊ·ÿ´Ê¸ÿÈ¼¶»¿ÆÇÿ´Â·ÃÿÊÿ¸ÆµÆ¹Æÿ
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¾Â½Â¾¶¾ÿ·Ã¹Æ¸Ã¼¿Çÿ·ÃÊ·ÿÊ¿´Ê²¸ÿÃÊÇÿ·¼ÿ
ÉÆÿ¾Æ·øÿÞ½¸·ÆÊÇúÿÂ·ÿÆ¾»ÃÊ¸Â±ÆÇÿ·ÃÊ·ÿ·ÃÆÿ
¹Â¸Àÿ¼ÅÿÃÊ¹¾ÿÊ½Çÿ¸ÆµÆ¹Â·²ÿ¼Åÿ·ÃÆÿ
»¼·Æ½·ÂÊ¿ÿÃÊ¹¾ÿÃÊÇÿ·¼ÿÉÆÿÆµÊ¿¶Ê·ÆÇÿ¼½ÿ
ÊÿÈÊ¸ÆÿÉ²ÿÈÊ¸ÆÿÉÊ¸Â¸øÿÓÃÆÿÈ¼¶¹·ÿ
¸»ÆÈÂÅÂÈÊ¿¿²ÿ¸ÊÂÇÿÂ·ÿ´Ê¸ÿ½¼·ÿÇÆ·Æ¹¾Â½Â½Äÿ
°°Ã¼´ÆµÆ¹ÿÅÊ¹ÿ·ÃÆÿ»Ê¹Ê¾Æ·Æ¹¸ÿ¼Åÿ¹Â¸ÀÿÊ½Çÿ
ÃÊ¹¾ÿü ü üÿ¾ÂÄÃ·ÿ¹ÆÊÈÃÿÂ½ÿÊ½ÿ
Ê»»¹¼»¹ÂÊ·ÆÿÈÊ¸Æø¯¯ÿå½É¸ÅÿÊ·ÿôöøÿç¿¸¼ÿ¸ÆÆÿ
å½É¸ÅÿÅ½ÿõïÿÊ·ÿõóøÿÓÃÆÿÈ¼¶¹·ÿ¹ÆÈ¼Ä½Â±ÆÇÿ
·ÃÊ·ÿ·ÃÂ¸ÿÉÊ¿Ê½ÈÂ½Äÿ¼Åÿ¹Â¸ÀÿÊ½ÇÿÃÊ¹¾ÿ
°°¾¶¸·ÿÉÆÿÈ¼½ÅÂ½ÆÇÿ·¼ÿ¹ÆÊ¸¼½ÊÉ¿Æÿ¿Â¾Â·¸¯¯ÿ
Ê½ÇÿÆµÆ½ÿÊÉ¸¼¿¶·ÆÿÈÆ¹·ÊÂ½·²ÿ¼ÅÿÊÿÇÆÿ
¾Â½Â¾Â¸ÿÃÊ¹¾ÿ¾ÂÄÃ·ÿ½¼·ÿÁ¶¸·ÂÅ²ÿ
Ä¼µÆ¹½¾Æ½·ÿÊÈ·Â¼½øÿß¼´ÆµÆ¹úÿ°°´ÃÆ·ÃÆ¹ÿ
Êÿ»Ê¹·ÂÈ¶¿Ê¹ÿÈ¼¾ÉÂ½Ê·Â¼½ÿ¼Åÿ¸¿ÂÄÃ·ÿ¹Â¸Àÿ
Ê½ÇÿÄ¹ÆÊ·ÿÃÊ¹¾úÿ¼¹ÿÄ¹ÆÊ·ÿ¹Â¸ÀÿÊ½Çÿ¸¿ÂÄÃ·ÿ
ÃÊ¹¾ÿÈ¼½¸·Â·¶·Æ¸ÿÊÿÇÊ½ÄÆ¹ÿ¾¶¸·ÿÇÆ»Æ½Çÿ
¼½ÿ·ÃÆÿÅÊÈ·¸ÿ¼ÅÿÆÊÈÃÿÈÊ¸Æø¯¯ÿå½É¸ÅÿÊ·ÿÅ½ÿóôÿ
Ê·ÿõîøïÿ

Þ½ÿ¸¼¾ÆÿÈÊ¸Æ¸úÿÈ¼¾¾Æ½·Æ¹¸ÿÈ¼½Å¶¸Æÿ
¾Ê··Æ¹¸ÿÉ²ÿ¸´Â·ÈÃÂ½Äÿ·ÃÆÿ·Æ¹¾Â½¼¿¼Ä²úÿ
Ê½ÇÿÂ½¸·ÆÊÇÿ¹ÆÅÆ¹ÿ·¼ÿÆÅÅÆÈ·¸ÿ·ÃÊ·ÿ
°°¸ÂÄ½ÂÅÂÈÊ½·¿²ÿÃÊ¹¾¯¯ÿ·ÃÆÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ
¼¹ÿ´Æ¿ÅÊ¹Æøÿç¸ÿ´Â·Ãÿ·ÃÆÿ¹ÆÅÆ¹Æ½ÈÆÿ·¼ÿ
°°¸ÂÄ½ÂÅÂÈÊ½·ÿ¹Â¸Àÿ¼ÅÿÃÊ¹¾ú¯¯ÿÈ¼¾¾Æ½·Æ¹¸ÿ
ÅÊÂ¿ÿ·¼ÿ¹ÆÈ¼Ä½Â±Æÿ·ÃÊ·ÿ·ÃÆ¹ÆÿÊ¹Æÿ·´¼ÿ
ÇÂÅÅÆ¹Æ½·ÿÊ¸»ÆÈ·¸ÿ·ÃÊ·ÿ¾¶¸·ÿÉÆÿ
È¼½¸ÂÇÆ¹ÆÇúÿ¹Â¸Àÿ¼ÅÿÃÊ¹¾ÿÊ½Çÿ¸ÆµÆ¹Â·²ÿ¼Åÿ
ÃÊ¹¾úÿÊ½Çÿ½ÆÂ·ÃÆ¹ÿ¼Åÿ·ÃÆ¸ÆÿÊ¸»ÆÈ·¸ÿÃÊ¸ÿ
Êÿ¹Æº¶Â¹Æ¾Æ½·ÿ·ÃÊ·ÿ·ÃÆ¹ÆÿÉÆÿÊÿÅÂ½ÇÂ½Äÿ¼Åÿ
°°¸ÂÄ½ÂÅÂÈÊ½ÈÆø¯¯ÿÓÃÆÿãäÿäÂ¹È¶Â·ÿÂ½ÿå½É¸Åÿ
¾ÊÀÆ¸ÿÈ¿ÆÊ¹ÿ·ÃÊ·ÿÂ·ÿÂ¸ÿ·ÃÆÿÈ¼¾ÉÂ½Ê·Â¼½ÿ¼Åÿ
·ÃÆ¸Æÿ·´¼ÿÊ¸»ÆÈ·¸ÿ·ÃÊ·ÿ¾¶¸·ÿÉÆÿÆµÊ¿¶Ê·ÆÇÿ
Å¼¹ÿ»¶¹»¼¸Æ¸ÿ¼ÅÿÆ½ÇÊ½ÄÆ¹¾Æ½·úÿÊ½Çÿ·ÃÆ¹Æÿ
Â¸ÿ½¼ÿ¹Æº¶Â¹Æ¾Æ½·ÿ¼Åÿ°°¸ÂÄ½ÂÅÂÈÊ½ÈÆ¯¯ÿ
Ê¸¸ÂÄ½ÆÇÿ·¼ÿÆÂ·ÃÆ¹ÿ¼Åÿ·ÃÆÿ·´¼ÿÊ¸»ÆÈ·¸ÿ·ÃÊ·ÿ
¾¶¸·ÿÂ½¸·ÆÊÇÿÉÆÿÆµÊ¿¶Ê·ÆÇÿÂ½ÿ
È¼¾ÉÂ½Ê·Â¼½øÿä¼½Ä¹Æ¸¸ÿÊÇÇ¹Æ¸¸ÆÇÿ
È¼½ÈÆ¹½¸ÿ¼µÆ¹ÿÉ¶¹ÇÆ½¸¼¾ÆÿÆÈ¼½¼¾ÂÈÿ
Ê½Çÿ¸¼ÈÂÆ·Ê¿ÿÈ¼½¸Æº¶Æ½ÈÆ¸ÿÂ½ÿ·ÃÆÿ
µÊ¹Â¼¶¸ÿ¸·Ê·¶·¼¹²ÿ»¹¼µÂ¸Â¼½¸ÿ·ÃÊ·ÿ
»¹¼µÂÇÆÿ·ÃÆÿÈ¹Â·Æ¹ÂÊÿÅ¼¹ÿ¸·Ê½ÇÊ¹Çÿ¸Æ··Â½Äÿ
¼¹ÿ¼·ÃÆ¹ÿÊÄÆ½È²ÿÊÈ·Â¼½ÿÂÅÿ·ÃÆ¹ÆÿÂ¸ÿÊ½ÿ
ÊÅÅÂ¹¾Ê·ÂµÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äøÿ
ÓÃ¼¸Æÿ¸·Ê·¶·¼¹²ÿ»¹¼µÂ¸Â¼½¸úÿÅ¼¹ÿÆ³Ê¾»¿Æúÿ
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ÃÊ¹¾ÿÊ½Çÿ¸ÆµÆ¹Â·²ÿ¼ÅÿÃÊ¹¾ÿÂÅÿÂ·ÿ´Æ¹Æÿ·¼ÿ
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Ç¼Æ¸ÿ½¼·ÿÈ¼½¸·Â·¶·ÆÿÊÿÈ¼½¸ÈÂ¼¶¸ÿ¹Æ¸»¼½¸Æÿ·¼ÿÈ¿Â¾Ê·ÂÈÿ
¸·Â¾¶¿ÂÿÉ¶·ÿÂ¸ÿ·¹ÂÄÄÆ¹ÆÇÿÉ²ÿÆÈ¼¿¼ÄÂÈÊ¿ÿÈÃÊ½ÄÆ¸ÿÂ½ÿ
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Â½È¿¶ÇÆ¸ÿ¸¶»»¼¹·Â½ÄÿÂ½Å¼¹¾Ê·Â¼½ÿÊ½Ç÷¼¹ÿ
º¶Ê¿ÂÅ²Â½Äÿ¸·Ê·Æ¾Æ½·¸øÿÞ½ÿ¼·ÃÆ¹ÿÈÊ¸Æ¸úÿ
¾Ê·Æ¹ÂÊ¿ÿ·ÃÊ·ÿ´Ê¸ÿ½¼·ÿÂ½È¼¹»¼¹Ê·ÆÇÿÂ½·¼ÿ
·ÃÆÿÓÔãÿÂ¸ÿÇÂ¸È¶¸¸ÆÇÿ´Â·ÃÂ½ÿ·ÃÆÿ
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Æ¾Â¸¸Â¼½¸ÿÊÅÅÆÈ·ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿÊ½Çÿ
Ã¼´ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¾Ê²ÿÊÅÅÆÈ·ÿ»¶É¿ÂÈÿ
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ÐÃÂ¿Æÿâ×çÿ¹ÆÈ¼Ä½Â±Æ¸ÿ·ÃÊ·ÿ¸¼¾Æÿ¸·¶ÇÂÆ¸ÿ
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·ÃÊ·ÿ·ÃÆÿ¸·¶ÇÂÆ¸ÿÇÂÇÿ½¼·ÿÈÃÊ½ÄÆÿ·ÃÆÿ
µÊ¹Â¼¶¸ÿÈ¼½È¿¶¸Â¼½¸ÿ¼¹ÿÁ¶ÇÄ¾Æ½·¸ÿâ×çÿ
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ÈÃÊ½ÄÆÿ¸ÈÂÆ½ÈÆÿÊ½ÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸ÿÇÊ·ÊøÿÓÃÆ¸ÆÿÈ¼¾¾Æ½·¸ÿÈ¼µÆ¹ÿ
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¹Æ¸»¼½¸Æ¸ÿ½¼·Æÿ·Ã¼¸ÆÿÈÊ¸Æ¸ÿ´ÃÆ¹ÆÿÊÿ
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·ÃÆÿÓÔãøÿÓÃÆÿÅÂ½Ê¿ÿÓÔãÿ¹ÆÅ¿ÆÈ·¸ÿÊ¿¿ÿ
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Ê½ÇÿÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·ÆÿÇÆÈÂ¸Â¼½¸ÿ¶½ÇÆ¹ÿ
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áÂ½ÇÂ½ÄÿþïòÿáÕÿõîîîðúÿõîîíöúÿç»¹Â¿ÿôòúÿ
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Æ³Æ¹ÈÂ¸ÆÇÿÃÆ¹ÿÁ¶ÇÄ¾Æ½·ÿÂ½ÿ¾ÊÀÂ½Äÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½ÇÿÈ¼½·¹ÂÉ¶·Â¼½ÿ
ÇÆ·Æ¹¾Â½Ê·Â¼½¸úÿÉÊ¸ÆÇÿ¼½ÿ·ÃÆÿÆ½·Â¹Æÿ
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èùÿêÍÐÁ½Ð½ÈÂÃÿÐÃÍÿÝÈ½ÈÊÐ½ÈÂÃÿ
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¸ÆÈ·Â¼½ÿôöôþÊýúÿÂ½ÿ´ÃÂÈÃÿ·ÃÆÿ
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ÊÉ¼µÆúÿÃ¼´ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ½Çÿ¼·ÃÆ¹ÿ
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ÆµÊ¿¶Ê·Æÿ»¼·Æ½·ÂÊ¿ÿ¸¼ÈÂÆ·Ê¿ÿÊ½Çÿ»¼¿ÂÈ²ÿ
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¼¹ÄÊ½Â±Ê·Â¼½¸úÿ¼¹ÿ·ÃÆÿÈÃÊ½ÄÆ¸ÿÂ½ÿ
»Æ¹¸¼½Ê¿ÿÉÆÃÊµÂ¼¹ÿ·ÃÊ·ÿ¾Ê²ÿÉÆÿ
¼ÈÈÊ¸Â¼½ÆÇÿÉ²ÿ·ÃÆÿÊÇµÆ¹¸ÆÿÂ¾»ÊÈ·¸ÿ¼ÅÿÊÂ¹ÿ
»¼¿¿¶·Â¼½øÿÓÃÆÿ¸ÆÈ¼½ÇÿÊ»»¹¼ÊÈÃÿ´¼¶¿Çÿ
·ÊÀÆÿâ×çÿÅÊ¹ÿÊ´Ê²ÿÅ¹¼¾ÿ·ÃÆÿÀÂ½Çÿ¼Åÿ
Á¶ÇÄ¾Æ½·¸ÿä¼½Ä¹Æ¸¸ÿÆ½µÂ¸Â¼½ÆÇÿÅ¼¹ÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ·Æ¸·øÿ
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Þ·ÿÂ¸ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿµÂÆ´ÿ·ÃÊ·ÿ·ÃÆÿ
»¹Â¾Ê¹²ÿÅ¼È¶¸ÿ¼Åÿ·ÃÆÿµ¶¿½Æ¹ÊÉÂ¿Â·²úÿ¹Â¸Àúÿ
Ê½ÇÿÂ¾»ÊÈ·ÿÊ¸¸Æ¸¸¾Æ½·ÿÂ¸ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸øÿç¸ÿÇÆ¸È¹ÂÉÆÇÿÂ½ÿÔÆÈ·Â¼½ÿÞÑÿ¼Åÿ
·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÄÂµÆ¸ÿ
¸¼¾ÆÿÈ¼½¸ÂÇÆ¹Ê·Â¼½ÿ·¼ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ
ÆÅÅÆÈ·¸ÿÂ½ÿ´¼¹¿Çÿ¹ÆÄÂ¼½¸ÿ¼¶·¸ÂÇÆÿ¼Åÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸øÿàÂµÆ½ÿ·ÃÆÿÄ¿¼ÉÊ¿ÿ½Ê·¶¹Æÿ¼Åÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿ¸ÃÆÿÃÊ¸ÿÊ¿¸¼ÿÆ³Ê¾Â½ÆÇÿ
»¼·Æ½·ÂÊ¿ÿÂ¾»ÊÈ·¸ÿÂ½ÿ¼·ÃÆ¹ÿ¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿ
´¼¹¿Çøÿà¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸úÿ¼½ÈÆÿÆ¾Â··ÆÇúÿ
ÉÆÈ¼¾Æÿ´Æ¿¿ÿ¾Â³ÆÇÿÂ½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹Æúÿ
¾ÆÊ½Â½ÄÿÒøÔøÿÆ¾Â¸¸Â¼½¸ÿÈÊ½ÿÊÅÅÆÈ·ÿ½¼·ÿ
¼½¿²ÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½ÿÊ½Çÿ
Æ½µÂ¹¼½¾Æ½·úÿÉ¶·ÿ¼·ÃÆ¹ÿ¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿ
´¼¹¿ÇÿÊ¸ÿ´Æ¿¿øÿÛÂÀÆ´Â¸ÆúÿÆ¾Â¸¸Â¼½¸ÿÂ½ÿ
¼·ÃÆ¹ÿÈ¼¶½·¹ÂÆ¸ÿÈÊ½ÿÊÅÅÆÈ·ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸øÿá¶¹·ÃÆ¹¾¼¹ÆúÿÂ¾»ÊÈ·¸ÿÂ½ÿ¼·ÃÆ¹ÿ
¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿ´¼¹¿Çÿ¾Ê²ÿÃÊµÆÿ
È¼½¸Æº¶Æ½ÈÆ¸ÿ·ÃÊ·ÿÂ½ÿ·¶¹½ÿ¹ÊÂ¸Æÿ
Ã¶¾Ê½Â·Ê¹ÂÊ½úÿ·¹ÊÇÆúÿÊ½Çÿ½Ê·Â¼½Ê¿ÿ
¸ÆÈ¶¹Â·²ÿÈ¼½ÈÆ¹½¸ÿÅ¼¹ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸øÿ
ä¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿâ×çÿÇ¼Æ¸ÿ½¼·ÿ

ÃÊµÆÿ·ÃÆÿÊ¶·Ã¼¹Â·²ÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿ

Â½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸øÿÓÃÆ²ÿÈ¼½·Æ½Çÿ·ÃÊ·ÿ
·ÃÆÿÉ¶¹ÇÆ½ÿÂ¸ÿ¼½ÿâ×çÿÂ¸ÿ·¼ÿ¸Ã¼´ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÉÊ¸ÆÇÿ¼½ÿÂ¾»ÊÈ·¸ÿÂ½ÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸øÿÓÃÆ²ÿ½¼·Æÿ·ÃÊ·ÿâ×çÿ
»¹¼»¼¸ÆÇÿ·ÃÂ¸ÿÊ»»¹¼ÊÈÃúÿ´ÃÂÈÃÿÂ¸ÿ·ÃÆÿ
¼½¿²ÿ¹Æ¿ÆµÊ½·ÿÂ¸¸¶ÆÿÅ¼¹ÿâ×çøÿÓÃÆÿ
»¶¹»¼¸Æÿ¼Åÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýúÿÊ¸ÿ·ÃÆÿ
¸·Ê·ÆÇÿ»¶¹»¼¸Æÿ¼Åÿ·ÃÆÿäççúÿÈ¼¾¾Æ½·Æ¹¸ÿ
½¼·ÆúÿÂ¸ÿ·¼ÿ»¹¼·ÆÈ·ÿ·ÃÆÿº¶Ê¿Â·²ÿ¼Åÿ·ÃÆÿ
½Ê·Â¼½¯¸ÿÊÂ¹ÿ¹Æ¸¼¶¹ÈÆ¸ÿÊ½Çÿ·¼ÿ»¹¼·ÆÈ·ÿ·ÃÆÿ
ÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ¼Åÿ·ÃÆÿÒøÔøÿ
»¼»¶¿Ê·Â¼½øÿÓÃ¶¸úÿ·ÃÆ²ÿÈ¼½·Â½¶Æúÿ
Â½·Æ¹½Ê·Â¼½Ê¿ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ
Ê¹Æÿ½¼·ÿ¿Â¸·ÆÇÿ¼¹ÿ¸·Ê·ÆÇúÿÊ½ÇÿÊ¹Æÿ½¼·ÿ
Æ½È¼¾»Ê¸¸ÆÇÿÉ²ÿ·ÃÆ¸Æÿ»¹¼µÂ¸Â¼½¸øÿ
Ú¼¹Æ¼µÆ¹úÿ·ÃÆ²ÿÊ¹Ä¶Æÿ·ÃÊ·ÿä¼½Ä¹Æ¸¸ÿ
ÊÇÇ¹Æ¸¸ÆÇÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿÂ¾»ÊÈ·¸ÿ
Æ³»¹Æ¸¸¿²ÿÂ½ÿ·´¼ÿ¼·ÃÆ¹ÿ»¹¼µÂ¸Â¼½¸ÿ¼Åÿ·ÃÆÿ
äççøÿÓÃÆ²ÿ½¼·Æÿ·ÃÊ·ÿ¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿ
õõñúÿâ×çÿÈ¼½¸ÂÇÆ¹¸ÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ
»¼¿¿¶·Ê½·¸ÿ·ÃÊ·ÿÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·Æÿ·¼ÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿ·ÃÊ·ÿÂ¸ÿ¹ÆÊ¸¼½ÊÉ¿²ÿÊ½·ÂÈÂ»Ê·ÆÇÿ
·¼ÿÆ½ÇÊ½ÄÆ¹ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼¹ÿ´Æ¿ÅÊ¹ÆÿÂ½ÿ
ÊÿÅ¼¹ÆÂÄ½ÿÈ¼¶½·¹²úÿÊ½Çÿ·ÃÊ·ÿäççÿ¸ÆÈ·Â¼½ÿ
õïíåÿÊÇÇ¹Æ¸¸Æ¸ÿÆ¾Â¸¸Â¼½¸ÿ¼ÅÿÊÂ¹ÿ
»¼¿¿¶·Ê½·¸ÿÂ½ÿÅ¼¹ÆÂÄ½ÿÈ¼¶½·¹ÂÆ¸ÿ·ÃÊ·ÿ
Â½·Æ¹ÅÆ¹Æÿ´Â·ÃÿÊ··ÊÂ½¾Æ½·ÿ¼ÅÿÊÿÙÊ·Â¼½Ê¿ÿ
ç¾ÉÂÆ½·ÿçÂ¹ÿÖ¶Ê¿Â·²ÿÔ·Ê½ÇÊ¹Ç¸ÿ
þÙççÖÔýÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸øÿåÆÈÊ¶¸Æÿ
ä¼½Ä¹Æ¸¸ÿÂ½·Æ½·Â¼½Ê¿¿²ÿÊÇÇ¹Æ¸¸ÆÇÿ
Â½·Æ¹½Ê·Â¼½Ê¿ÿÂ¾»ÊÈ·¸ÿÂ½ÿ·Ã¼¸Æÿ
»¹¼µÂ¸Â¼½úÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿ·ÃÆÿ
ÊÉ¸Æ½ÈÆÿ¼Åÿ·ÃÂ¸ÿÇÂ¹ÆÈ·Â¼½ÿÂ½ÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿ¾ÆÊ½¸ÿ·ÃÊ·ÿâ×çÿÂ¸ÿ½¼·ÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿ
Â½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸ÿ´ÃÆ½ÿÊ¸¸Æ¸¸Â½Äÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ¶½ÇÆ¹ÿ·ÃÂ¸ÿ»¹¼µÂ¸Â¼½øÿ
ä¼¾¾Æ½·Æ¹¸ÿÅÊÂ¿ÿ·¼ÿ¹ÆÈ¼Ä½Â±Æÿ·ÃÊ·ÿ

â×ç¯¸ÿÈ¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼ÅÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿ
ÆÅÅÆÈ·¸ÿÂ¸ÿÇÂ¹ÆÈ·ÆÇÿÊ·ÿÆµÊ¿¶Ê·Â½Äÿ·ÃÆÂ¹ÿ
Â¾»ÊÈ·ÿ¼½ÿ·ÃÆÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ
¼Åÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½øÿâ×çÿÂ¸ÿ½¼·ÿ
È¼½¸ÂÇÆ¹Â½ÄÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸ÿ·¼ÿ
ÇÆ·Æ¹¾Â½Æÿ´ÃÆ·ÃÆ¹ÿ·ÃÆÿÃÆÊ¿·ÃÿÊ½Çÿ
´Æ¿ÅÊ¹Æÿ¼Åÿ·ÃÆÿ»¶É¿ÂÈÿÂ½ÿÊÿÅ¼¹ÆÂÄ½ÿ
È¼¶½·¹²ÿÂ¸ÿÆ½ÇÊ½ÄÆ¹ÆÇøÿÞ½¸·ÆÊÇúÿâ×ç¯¸ÿ
È¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼ÅÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸ÿÅ¼¹ÿ
»¶¹»¼¸Æ¸ÿ¼ÅÿÇÆ·Æ¹¾Â½Â½ÄÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
Â¸ÿ¿Â¾Â·ÆÇÿ·¼ÿÃ¼´ÿ·Ã¼¸ÆÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿ
ÆÅÅÆÈ·¸ÿÂ¾»ÊÈ·ÿ·ÃÆÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ¼Åÿ
·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½øÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ¿¼¼ÀÆÇÿÅÂ¹¸·ÿÊ·ÿ

Â¾»ÊÈ·¸ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÂ·¸Æ¿ÅúÿÊ½Çÿ
ÇÆ·Æ¹¾Â½ÆÇÿ·ÃÊ·ÿ·ÃÆ¸ÆÿÂ¾»ÊÈ·¸ÿÊ¹Æÿ
¹ÆÊ¸¼½ÊÉ¿²ÿÊ½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ·ÃÆÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ·ÃÆÿ´Æ¿ÅÊ¹Æÿ¼Åÿ·ÃÆÿÒøÔøÿ
»¼»¶¿Ê·Â¼½øÿÓÃÊ·ÿ¹Æ¾ÊÂ½¸ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿ»¼¸Â·Â¼½úÿÊ½ÇÿÉ²ÿÂ·¸Æ¿Åÿ
¸¶»»¼¹·¸ÿÃÆ¹ÿÇÆ·Æ¹¾Â½Ê·Â¼½ÿ¼Åÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÊ¿¸¼ÿ
È¼½¸ÂÇÆ¹ÆÇÿ·ÃÆÿÆÅÅÆÈ·¸ÿ¼ÅÿÄ¿¼ÉÊ¿ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿ¼¶·¸ÂÇÆÿ·ÃÆÿÉ¼¹ÇÆ¹¸ÿ¼Åÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸ÿÊ½ÇÿÆµÊ¿¶Ê·ÆÇÿ·ÃÆ¾ÿ·¼ÿÇÆ·Æ¹¾Â½Æÿ
´ÃÆ·ÃÆ¹ÿ·ÃÆ¸ÆÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸ÿ
Â¾»ÊÈ·ÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½úÿÊ½ÇÿÂÅÿ¸¼ÿ
´ÃÆ·ÃÆ¹ÿÂ·ÿÂ¾»ÊÈ·¸ÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½ÿ
Â½ÿÊÿ¾Ê½½Æ¹ÿ·ÃÊ·ÿ¸¶»»¼¹·¸ÿ¼¹ÿÇ¼Æ¸ÿ½¼·ÿ
¸¶»»¼¹·ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ·ÃÆÿÃÆÊ¿·ÃÿÊ½Çÿ
´Æ¿ÅÊ¹Æÿ¼Åÿ·ÃÆÿÒøÔøÿ»¶É¿ÂÈøÿÔÃÆÿÂ¸ÿ½¼·ÿ
ÆµÊ¿¶Ê·Â½ÄÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸ÿ·¼ÿ

ÇÆ·Æ¹¾Â½Æÿ´ÃÆ·ÃÆ¹ÿ»¼»¶¿Ê·Â¼½¸ÿÂ½ÿÊÿ
Å¼¹ÆÂÄ½ÿÈ¼¶½·¹²ÿÊ¹ÆÿÆ½ÇÊ½ÄÆ¹ÆÇøÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ¿¼¼ÀÂ½ÄÿÊ·ÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿ
ÆÅÅÆÈ·¸ÿ¸¼¿Æ¿²ÿÅ¼¹ÿ·ÃÆÿ»¶¹»¼¸Æÿ¼Åÿ
ÆµÊ¿¶Ê·Â½Äÿ·ÃÆÂ¹ÿÆÅÅÆÈ·¸ÿ¼½ÿ·ÃÆÿÒøÔøÿ
»¼»¶¿Ê·Â¼½øÿ
á¼¹ÿÆ³Ê¾»¿Æúÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½ÿÈÊ½ÿ

ÉÆÿÂ¾»ÊÈ·ÆÇÿÉ²ÿÆÅÅÆÈ·¸ÿÂ½ÿ¼·ÃÆ¹ÿ
È¼¶½·¹ÂÆ¸øÿÓÃÆ¸ÆÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸ÿ
ÈÊ½ÿÂ¾»ÊÈ·ÿÒøÔøÿÆÈ¼½¼¾ÂÈúÿ·¹ÊÇÆúÿÊ½Çÿ
Ã¶¾Ê½Â·Ê¹ÂÊ½ÿÊ½Çÿ½Ê·Â¼½Ê¿ÿ¸ÆÈ¶¹Â·²ÿ
Â½·Æ¹Æ¸·¸øÿÓÃÆ¸Æÿ´¼¶¿ÇÿÉÆÿ»¼·Æ½·ÂÊ¿ÿ
ÆÅÅÆÈ·¸ÿ¼½ÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½úÿÉ¹¼¶ÄÃ·ÿ
ÊÉ¼¶·ÿÉ²ÿ·ÃÆÿÆÅÅÆÈ·¸ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ
¼ÈÈ¶¹¹Â½Äÿ¼¶·¸ÂÇÆÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸øÿÞ·ÿÂ¸ÿ
Å¶¿¿²ÿ¹ÆÊ¸¼½ÊÉ¿ÆÿÊ½Çÿ¹Ê·Â¼½Ê¿ÿ·¼ÿÆ³»ÆÈ·ÿ
·ÃÊ·ÿÆµÆ½·¸ÿ¼ÈÈ¶¹¹Â½Äÿ¼¶·¸ÂÇÆÿ¼¶¹ÿ
É¼¹ÇÆ¹¸ÿÈÊ½ÿÊÅÅÆÈ·ÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½øÿ
ÓÃ¶¸úÿÈ¼¾¾Æ½·Æ¹¸ÿ¾Â¸¶½ÇÆ¹¸·Ê½Çÿ·ÃÆÿ

¹¼¿Æÿ·ÃÊ·ÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸ÿ»¿Ê²ÆÇÿÂ½ÿ
·ÃÆÿ»¹¼»¼¸Ê¿øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ½¼·ÿ
ÆµÊ¿¶Ê·Â½Äÿ·ÃÆÿÂ¾»ÊÈ·ÿ¼ÅÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿ
ÆÅÅÆÈ·¸ÿ¼½ÿ»¼»¶¿Ê·Â¼½¸ÿ¼¶·¸ÂÇÆÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸ëÿ¸ÃÆÿÂ¸ÿÈ¼½¸ÂÇÆ¹Â½Äÿ´ÃÊ·ÿ
Â¾»ÊÈ·ÿ·ÃÆ¸ÆÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸ÿÈ¼¶¿Çÿ
ÃÊµÆÿ¼½ÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½øÿÓÃÊ·ÿÂ¸ÿ
Å¶¿¿²ÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿ·ÃÆÿäçç¯¸ÿ¸·Ê·ÆÇÿ
»¶¹»¼¸Æÿ¼Åÿ»¹¼·ÆÈ·Â½Äÿ·ÃÆÿÃÆÊ¿·ÃÿÊ½Çÿ
´Æ¿ÅÊ¹Æÿ¼Åÿ·ÃÂ¸ÿ½Ê·Â¼½¯¸ÿ»¼»¶¿Ê·Â¼½øÿ
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ç½ÿÊÇÇÂ·Â¼½Ê¿ÿ»Ê¹Ê¾Æ·Æ¹ÿ¼Åÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½Ê¿²¸Â¸ÿÂ¸ÿ·ÃÆÿ·Â¾ÆÅ¹Ê¾Æøÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿµÂÆ´ÿÂ¸ÿ·ÃÊ·ÿ·ÃÆÿ
·Â¾ÆÅ¹Ê¾Æÿ¼µÆ¹ÿ´ÃÂÈÃÿµ¶¿½Æ¹ÊÉÂ¿Â·ÂÆ¸úÿ
¹Â¸À¸úÿÊ½ÇÿÂ¾»ÊÈ·¸ÿÊ¹ÆÿÈ¼½¸ÂÇÆ¹ÆÇÿ
¸Ã¼¶¿ÇÿÉÆÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿ·ÃÆÿ·Â¾ÆÅ¹Ê¾Æÿ
¼µÆ¹ÿ´ÃÂÈÃÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸úÿ¼½ÈÆÿ
Æ¾Â··ÆÇúÿÃÊµÆÿÊ½ÿÆÅÅÆÈ·ÿ¼½ÿÈ¿Â¾Ê·ÆøÿÓÃ¶¸ÿ
·ÃÆÿ¹Æ¿ÆµÊ½·ÿ·Â¾ÆÿÅ¹Ê¾ÆÿÂ¸ÿÇÆÈÊÇÆ¸ÿ·¼ÿ
ÈÆ½·¶¹ÂÆ¸ÿÅ¼¹ÿ·ÃÆÿ»¹Â¾Ê¹²ÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿ¼ÅÿÈ¼½ÈÆ¹½øÿÓÃÆ¹ÆÅ¼¹ÆúÿÂ½ÿÊÇÇÂ·Â¼½ÿ
·¼ÿ¹ÆµÂÆ´Â½Äÿ¹ÆÈÆ½·ÿ¼É¸Æ¹µÊ·Â¼½¸úÿ·ÃÆÿ
¶½ÇÆ¹¿²Â½Äÿ¸ÈÂÆ½ÈÆÿ¶»¼½ÿ´ÃÂÈÃÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿÉÊ¸Â½ÄÿÃÆ¹ÿÅÂ½ÇÂ½Ä¸ÿ
ÄÆ½Æ¹Ê¿¿²ÿÈ¼½¸ÂÇÆ¹¸ÿ·ÃÆÿ½Æ³·ÿ¸ÆµÆ¹Ê¿ÿ
ÇÆÈÊÇÆ¸·ÃÆÿ·Â¾Æÿ»Æ¹Â¼Çÿ¼¶·ÿ·¼ÿÊ¹¼¶½Çÿ
ôõööúÿÊ½ÇÿÅ¼¹ÿÈÆ¹·ÊÂ½ÿÂ¾»ÊÈ·¸úÿ·ÃÆÿ·Â¾Æÿ
»Æ¹Â¼ÇÿÉÆ²¼½Çÿôõööøÿß¼´ÿ·ÃÆÿ
ÊÈÈ¶¾¶¿Ê·Â¼½ÿ¼ÅÿÊ·¾¼¸»ÃÆ¹ÂÈÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ½Çÿ¹Æ¸¶¿·Ê½·ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿ¾Ê²ÿÊÅÅÆÈ·ÿÈ¶¹¹Æ½·ÿÊ½ÇÿÅ¶·¶¹Æÿ
ÄÆ½Æ¹Ê·Â¼½¸ÿÂ¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿ¸ÆÈ·Â¼½ÿÞÑÿÂ½ÿ
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È¼½ÈÆ½·¹Ê·Â¼½¸ÿÅ¼¹ÿ·ÃÆÿ¹Æ¾ÊÂ½ÇÆ¹ÿ¼Åÿ·ÃÂ¸ÿ
ÈÆ½·¶¹²ÿÊ½ÇÿÉÆ²¼½Çÿ´Â¿¿ÿÉÆÿÂ½Å¿¶Æ½ÈÆÇÿ
½¼·ÿ¼½¿²ÿÉ²ÿÅ¶·¶¹ÆÿÆ¾Â¸¸Â¼½¸ÿÉ¶·ÿÂ½ÇÆÆÇÿ
É²ÿ»¹Æ¸Æ½·ùÇÊ²ÿÊ½Çÿ½ÆÊ¹ù·Æ¹¾ÿÆ¾Â¸¸Â¼½¸øÿ
ä¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼ÅÿÅ¶·¶¹Æÿ»¿Ê¶¸ÂÉ¿Æÿ
¸ÈÆ½Ê¹Â¼¸úÿÊ½ÇÿÃ¼´ÿ¼¶¹ÿÈ¶¹¹Æ½·ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸ÿÆ¸¸Æ½·ÂÊ¿¿²ÿ
È¼¾¾Â·ÿ»¹Æ¸Æ½·ÿÊ½ÇÿÅ¶·¶¹ÆÿÄÆ½Æ¹Ê·Â¼½¸ÿ
·¼ÿÈ¼»Æÿ´Â·ÃÿÊ½ÿÊ¿·Æ¹ÆÇÿÊ·¾¼¸»ÃÆ¹ÆÿÊ½Çÿ
È¿Â¾Ê·Æúÿ¹ÆÂ½Å¼¹ÈÆ¸ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿ
Á¶ÇÄ¾Æ½·ÿ·ÃÊ·ÿÂ·ÿÂ¸ÿÊ»»¹¼»¹ÂÊ·Æÿ·¼ÿÇÆÅÂ½Æÿ
·ÃÆÿÈ¼¾ÉÂ½Ê·Â¼½ÿ¼Åÿ·ÃÆÿ¸Â³ÿÀÆ²ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ¸ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½øÿ
Ú¼¸·ÿÅ¶·¶¹Æÿ¸ÈÆ½Ê¹Â¼¸ÿ·ÃÊ·ÿÊ¸¸¶¾Æÿ½¼ÿ

Æ³»¿ÂÈÂ·ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ¾Â·ÂÄÊ·Â¼½ÿ
ÊÈ·Â¼½¸ÿþÉÆ²¼½Çÿ·Ã¼¸ÆÿÊ¿¹ÆÊÇ²ÿÆ½ÊÈ·ÆÇýÿ
»¹¼ÁÆÈ·ÿÂ½È¹ÆÊ¸Â½ÄÿÄ¿¼ÉÊ¿ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸ÿ¼µÆ¹ÿ·ÃÆÿÈÆ½·¶¹²úÿ´ÃÂÈÃÿÂ½ÿ
·¶¹½ÿ¹Æ¸¶¿·ÿÂ½ÿÈ¿Â¾ÉÂ½ÄÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
È¼½ÈÆ½·¹Ê·Â¼½¸øÿÒ½ÇÆ¹ÿ·ÃÆÿ¹Ê½ÄÆÿ¼Åÿ
Å¶·¶¹ÆÿÆ¾Â¸¸Â¼½ÿ¸ÈÆ½Ê¹Â¼¸ÿÆµÊ¿¶Ê·ÆÇÿÉ²ÿ
·ÃÆÿÊ¸¸Æ¸¸¾Æ½·ÿ¿Â·Æ¹Ê·¶¹ÆúÿÈÊ¹É¼½ÿ
ÇÂ¼³ÂÇÆÿÂ¸ÿÆ³»ÆÈ·ÆÇÿ·¼ÿ¹Æ¾ÊÂ½ÿ·ÃÆÿ
Ç¼¾Â½Ê½·ÿÊ½·Ã¹¼»¼ÄÆ½ÂÈÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸úÿÊ½Çÿ·Ã¶¸ÿÇ¹ÂµÆ¹ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿ
¼µÆ¹ÿ·ÃÆÿÈ¼¶¹¸Æÿ¼Åÿ·ÃÆÿôõ¸·ÿÈÆ½·¶¹²øÿÞ½ÿ
ÅÊÈ·úÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿÂ¸ÿ»¹¼ÁÆÈ·ÆÇÿ·¼ÿÉÆÿ
·ÃÆÿ¿Ê¹ÄÆ¸·ÿÈ¼½·¹ÂÉ¶·¼¹ÿ·¼ÿ·¼·Ê¿ÿ¹ÊÇÂÊ·ÂµÆÿ
Å¼¹ÈÂ½ÄÿÂ½ÿÊ¿¿ÿ»Æ¹Â¼Ç¸ÿÊ½Çÿ·ÃÆÿ¹ÊÇÂÊ·ÂµÆÿ
Å¼¹ÈÂ½ÄÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ
Â¸ÿ»¹¼ÁÆÈ·ÆÇÿ·¼ÿÉÆÿ·ÃÆÿÅÊ¸·Æ¸·ÿÄ¹¼´Â½Äøÿ
á¼¹ÿ·ÃÆÿ²ÆÊ¹ÿôöóöúÿ»¹¼ÁÆÈ·Â¼½¸ÿ¼Åÿ·ÃÆÿ¸Â³ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ¸Ã¼´ÿÊ½ÿÂ½È¹ÆÊ¸Æÿ¼Åÿôñÿ
·¼ÿíöÿ»Æ¹ÈÆ½·ÿÈ¼¾»Ê¹ÆÇÿ´Â·Ãÿôöööÿ
Æ¾Â¸¸Â¼½¸øÿä¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼ÅÿÈÊ¹É¼½ÿ
ÇÂ¼³ÂÇÆÿÊ½Çÿ·ÃÆÿ¼·ÃÆ¹ÿ´Æ¿¿ù¾Â³ÆÇÿÄÊ¸Æ¸ÿ
Â½È¹ÆÊ¸ÆÿÆµÆ½ÿÅ¼¹ÿ·Ã¼¸Æÿ¸ÈÆ½Ê¹Â¼¸ÿ´ÃÆ¹Æÿ
Ê½½¶Ê¿ÿÆ¾Â¸¸Â¼½¸ÿ·¼´Ê¹Çÿ·ÃÆÿÆ½Çÿ¼Åÿ·ÃÆÿ
ÈÆ½·¶¹²ÿÊ¹ÆÿÊ¸¸¶¾ÆÇÿ·¼ÿÉÆÿ¿¼´Æ¹ÿ·ÃÊ½ÿ
È¶¹¹Æ½·ÿÊ½½¶Ê¿ÿÆ¾Â¸¸Â¼½¸øÿÓÃÆÿ¹ÊÇÂÊ·ÂµÆÿ
Å¼¹ÈÂ½ÄÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ·ÃÆÿ½¼½ùÈÊ¹É¼½ÿ
ÇÂ¼³ÂÇÆÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ¸ÿ
¸·Â¿¿ÿÂ¾»¼¹·Ê½·ÿÊ½ÇÿÂ½È¹ÆÊ¸Â½Äÿ¼µÆ¹ÿ·Â¾Æøÿ
â¾Â¸¸Â¼½¸ÿ¼Åÿ·ÃÆÿ¼±¼½ÆùÇÆ»¿Æ·Â½Äÿ
¸¶É¸·Ê½ÈÆ¸ÿÊ¹Æÿ»¹¼ÁÆÈ·ÆÇÿ·¼ÿÈ¼½·Â½¶Æÿ
ÇÆÈ¹ÆÊ¸Â½ÄÿÇ¶Æÿ·¼ÿ·ÃÆÿ»ÃÊ¸Æù¼¶·ÿ
¸ÈÃÆÇ¶¿Æÿ¶½ÇÆ¹ÿ·ÃÆÿÚ¼½·¹ÆÊ¿ÿ×¹¼·¼È¼¿ÿ
¼½ÿÔ¶É¸·Ê½ÈÆ¸ÿ·ÃÊ·ÿãÆ»¿Æ·Æÿ·ÃÆÿØ±¼½Æÿ
ÛÊ²Æ¹øÿä¼½¸ÂÇÆ¹ÊÉ¿Æÿ¶½ÈÆ¹·ÊÂ½·ÂÆ¸ÿ
¸¶¹¹¼¶½Çÿ·ÃÆÿÆ¸·Â¾Ê·Æ¸ÿÊ½ÇÿÅ¶·¶¹Æÿ
»¹¼ÁÆÈ·Â¼½¸ÿ¼ÅÿÊ½·Ã¹¼»¼ÄÆ½ÂÈÿÊÆ¹¼¸¼¿¸ëÿ
Å¶·¶¹ÆÿÊ·¾¼¸»ÃÆ¹ÂÈÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼Åÿ
ÊÆ¹¼¸¼¿¸úÿÊ½Çÿ·Ã¶¸ÿ·ÃÆÂ¹ÿ¹Æ¸»ÆÈ·ÂµÆÿ
ÃÆÊ·Â½Äÿ¼¹ÿÈ¼¼¿Â½ÄÿÆÅÅÆÈ·¸úÿ´Â¿¿ÿÇÆ»Æ½Çÿ
¾¶ÈÃÿ¾¼¹Æÿ¼½ÿÊ¸¸¶¾»·Â¼½¸ÿÊÉ¼¶·ÿÅ¶·¶¹Æÿ
Æ¾Â¸¸Â¼½¸ÿÉÆÈÊ¶¸Æÿ¼Åÿ·ÃÆÂ¹ÿ¸Ã¼¹·ÿ
Ê·¾¼¸»ÃÆ¹ÂÈÿ¿ÂÅÆ·Â¾Æ¸ÿÈ¼¾»Ê¹ÆÇÿ·¼ÿ·ÃÆÿ
¸Â³ÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿ
á¶·¶¹Æÿ´Ê¹¾Â½Äÿ¼µÆ¹ÿ·ÃÆÿÈ¼¶¹¸Æÿ¼Åÿ·ÃÆÿ

ôõ¸·ÿÈÆ½·¶¹²úÿÆµÆ½ÿ¶½ÇÆ¹ÿ¸ÈÆ½Ê¹Â¼¸ÿ¼Åÿ
¿¼´ÿÆ¾Â¸¸Â¼½¸ÿÄ¹¼´·ÃúÿÂ¸ÿµÆ¹²ÿ¿ÂÀÆ¿²ÿ·¼ÿ
ÉÆÿÄ¹ÆÊ·Æ¹ÿ·ÃÊ½ÿ¼É¸Æ¹µÆÇÿ´Ê¹¾Â½Äÿ¼µÆ¹ÿ
·ÃÆÿ»Ê¸·ÿÈÆ½·¶¹²øÿçÈÈ¼¹ÇÂ½Äÿ·¼ÿÈ¿Â¾Ê·Æÿ
¾¼ÇÆ¿ÿ¸Â¾¶¿Ê·Â¼½¸ÿ¸¶¾¾Ê¹Â±ÆÇÿÉ²ÿ·ÃÆÿ
Þ×ääúÿ·Ã¹¼¶ÄÃÿÊÉ¼¶·ÿôöóöúÿ·ÃÆÿÄ¿¼ÉÊ¿ÿ
´Ê¹¾Â½Äÿ¹Ê·ÆÿÂ¸ÿÊÅÅÆÈ·ÆÇÿ¿Â··¿ÆÿÉ²ÿ·ÃÆÿ
ÈÃ¼ÂÈÆÿ¼ÅÿÇÂÅÅÆ¹Æ½·ÿÅ¶·¶¹ÆÿÆ¾Â¸¸Â¼½ÿ
¸ÈÆ½Ê¹Â¼¸øÿå²ÿ·ÃÆÿÆ½Çÿ¼Åÿ·ÃÆÿÈÆ½·¶¹²úÿ
»¹¼ÁÆÈ·ÆÇÿÊµÆ¹ÊÄÆÿÄ¿¼ÉÊ¿ÿ´Ê¹¾Â½Äÿ

þÈ¼¾»Ê¹ÆÇÿ·¼ÿÊµÆ¹ÊÄÆÿ·Æ¾»Æ¹Ê·¶¹Æÿ
Ê¹¼¶½ÇÿõííöýÿµÊ¹ÂÆ¸ÿ¸ÂÄ½ÂÅÂÈÊ½·¿²ÿ
ÇÆ»Æ½ÇÂ½Äÿ¼½ÿÆ¾Â¸¸Â¼½¸ÿ¸ÈÆ½Ê¹Â¼ÿÊ½Çÿ
È¿Â¾Ê·Æÿ¸Æ½¸Â·ÂµÂ·²ÿÊ¸¸¶¾»·Â¼½¸úÿ¹Ê½ÄÂ½Äÿ
Å¹¼¾ÿõøîÿ·¼ÿòøö þäÿþóøôÿ·¼ÿïøô þáýúÿ´Â·ÃÿÊ½ÿ
¶½ÈÆ¹·ÊÂ½·²ÿ¹Ê½ÄÆÿ¼Åÿõøõÿ·¼ÿðøò þäÿþôøöÿ·¼ÿ
õõøñ þáýøÿ
ç¿¿ÿ¼Åÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÂ¸ÿµÆ¹²ÿ¿ÂÀÆ¿²ÿ

·¼ÿ´Ê¹¾ÿÇ¶¹Â½Äÿ·ÃÂ¸ÿÈÆ½·¶¹²úÿÊ½Çÿ¾¼¸·ÿ
Ê¹ÆÊ¸ÿ¼Åÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÊ¹ÆÿÆ³»ÆÈ·ÆÇÿ
·¼ÿ´Ê¹¾ÿÉ²ÿ¾¼¹Æÿ·ÃÊ½ÿ·ÃÆÿÄ¿¼ÉÊ¿ÿ
ÊµÆ¹ÊÄÆøÿÓÃÆÿ¿Ê¹ÄÆ¸·ÿ´Ê¹¾Â½ÄÿÂ¸ÿ
»¹¼ÁÆÈ·ÆÇÿ·¼ÿ¼ÈÈ¶¹ÿÂ½ÿ´Â½·Æ¹ÿ¼µÆ¹ÿ
½¼¹·ÃÆ¹½ÿ»Ê¹·¸ÿ¼Åÿç¿Ê¸ÀÊøÿÞ½ÿ´Æ¸·Æ¹½úÿ
ÈÆ½·¹Ê¿ÿÊ½ÇÿÆÊ¸·Æ¹½ÿ¹ÆÄÂ¼½¸ÿ¼ÅÿÙ¼¹·Ãÿ
ç¾Æ¹ÂÈÊúÿ·ÃÆÿ»¹¼ÁÆÈ·ÆÇÿ´Ê¹¾Â½ÄÿÃÊ¸ÿ¿Æ¸¸ÿ
¸ÆÊ¸¼½Ê¿ÿµÊ¹ÂÊ·Â¼½ÿÊ½ÇÿÂ¸ÿ½¼·ÿÊ¸ÿ¿Ê¹ÄÆúÿ
Æ¸»ÆÈÂÊ¿¿²ÿ½ÆÊ¹ÿ·ÃÆÿÈ¼Ê¸·úÿÈ¼½¸Â¸·Æ½·ÿ
´Â·Ãÿ¿Æ¸¸ÿ´Ê¹¾Â½Äÿ¼µÆ¹ÿ·ÃÆÿ¼ÈÆÊ½¸øÿ

óøÿÓÃÆÿÔÂ³ÿà¹ÆÆ½Ã¼¶¸ÆÿàÊ¸Æ¸ÿç¹Æÿ
ä¶¹¹Æ½·¿²ÿ·ÃÆÿä¼¾¾¼½ÿá¼È¶¸ÿ¼Åÿ·ÃÆÿ
ä¿Â¾Ê·ÆÿäÃÊ½ÄÆÿÔÈÂÆ½ÈÆÿÊ½Çÿ×¼¿ÂÈ²ÿ
ä¼¾¾¶½Â·ÂÆ¸ÿ

ÓÃÆÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ¹Æÿ
È¶¹¹Æ½·¿²ÿ·ÃÆÿÈ¼¾¾¼½ÿÅ¼È¶¸ÿ¼ÅÿÈ¿Â¾Ê·Æÿ
¸ÈÂÆ½ÈÆÿÊ½Çÿ»¼¿ÂÈ²ÿÊ½Ê¿²¸Æ¸ÿÊ½Çÿ
ÇÂ¸È¶¸¸Â¼½¸øÿá¼¹ÿÆ³Ê¾»¿Æúÿ·ÃÆÿÒ½Â·ÆÇÿ
ÙÊ·Â¼½¸ÿá¹Ê¾Æ´¼¹Àÿä¼½µÆ½·Â¼½ÿ¼½ÿ
ä¿Â¾Ê·ÆÿäÃÊ½ÄÆÿþÒÙáäääýúÿ¸ÂÄ½ÆÇÿÊ½Çÿ
¹Ê·ÂÅÂÆÇÿÉ²ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÂ½ÿõííôúÿ
¹Æº¶Â¹Æ¸ÿÂ·¸ÿ¸ÂÄ½Ê·¼¹ÂÆ¸ÿ·¼ÿ°°ÇÆµÆ¿¼»úÿ
»Æ¹Â¼ÇÂÈÊ¿¿²ÿ¶»ÇÊ·Æúÿ»¶É¿Â¸ÃÿÊ½Çÿ¾ÊÀÆÿ
ÊµÊÂ¿ÊÉ¿Æÿü ü üÿ½Ê·Â¼½Ê¿ÿÂ½µÆ½·¼¹ÂÆ¸ÿ¼Åÿ
Ê½·Ã¹¼»¼ÄÆ½ÂÈÿÆ¾Â¸¸Â¼½¸ÿÉ²ÿ¸¼¶¹ÈÆ¸ÿÊ½Çÿ
¹Æ¾¼µÊ¿¸ÿÉ²ÿ¸Â½À¸ÿ¼ÅÿÊ¿¿ÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿ½¼·ÿÈ¼½·¹¼¿¿ÆÇÿÉ²ÿ·ÃÆÿÚ¼½·¹ÆÊ¿ÿ
×¹¼·¼È¼¿úÿ¶¸Â½ÄÿÈ¼¾»Ê¹ÊÉ¿Æÿ
¾Æ·Ã¼Ç¼¿¼ÄÂÆ¸ÿü ü ü¯¯ ýû ýú Ó¼ÿÇÊ·Æúÿ·ÃÆÿ
Å¼È¶¸ÿ¼ÅÿÒÙáäääÿÊÈ·Â¼½¸ÿÊ½Çÿ
ÇÂ¸È¶¸¸Â¼½¸ÿÃÊ¸ÿÉÆÆ½ÿ¼½ÿ·ÃÆÿ¸Â³ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ·ÃÊ·ÿÊ¹Æÿ·ÃÆÿ¸Ê¾ÆÿÅ¼È¶¸ÿ
¼Åÿ·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸øÿ
åÆÈÊ¶¸Æÿ¼Åÿ·ÃÆ¸ÆÿÈ¼¾¾¼½ÿ»¹¼»Æ¹·ÂÆ¸úÿ

Â·ÿÃÊ¸ÿÊ¿¸¼ÿÉÆÈ¼¾ÆÿÈ¼¾¾¼½ÿ»¹ÊÈ·ÂÈÆÿ·¼ÿ
È¼¾»Ê¹Æÿ·ÃÆ¸ÆÿÄÊ¸Æ¸ÿ¼½ÿÊÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ
Æº¶ÂµÊ¿Æ½·ÿÉÊ¸Â¸úÿÉÊ¸ÆÇÿ¼½ÿÆÊÈÃÿÄÊ¸¯¸ÿ
´Ê¹¾Â½ÄÿÆÅÅÆÈ·ÿ¹Æ¿Ê·ÂµÆÿ·¼ÿÈÊ¹É¼½ÿ
ÇÂ¼³ÂÇÆÿþ·ÃÆÿÇÆ¸ÂÄ½Ê·ÆÇÿ¹ÆÅÆ¹Æ½ÈÆÿÄÊ¸ýÿ
¼µÆ¹ÿÊÿ¸»ÆÈÂÅÂÆÇÿ·Â¾ÆÅ¹Ê¾Æøÿá¼¹ÿ
Æ³Ê¾»¿ÆúÿÉ¼·Ãÿ·ÃÆÿÊ½½¶Ê¿ÿáÃ»ÌÃ½Â¿¸ÿÂËÿ
Õù×ùÿã¿ÌÌÃÉÂ¼¾ÌÿãÐ¾Ì¾ÿÐÃÍÿ×ÈÃÆ¾ÿ
»¶É¿Â¸ÃÆÇÿÉ²ÿâ×çÿÊ½Çÿ·ÃÆÿ¹ÆÈÆ½·¿²ÿ
ÅÂ½Ê¿Â±ÆÇÿâ×çÿÚÊ½ÇÊ·¼¹²ÿà¹ÆÆ½Ã¼¶¸Æÿ
àÊ¸ÿÕÆ»¼¹·Â½ÄÿÕ¶¿ÆÿþïòÿáÕÿñðôðöýúÿ¶¸Æÿ
·ÃÆÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿÆº¶ÂµÊ¿Æ½·ÿ¾Æ·¹ÂÈÿ·¼ÿ

¸¶¾ÿÊ½ÇÿÈ¼¾»Ê¹Æÿ·ÃÆ¸ÆÿÄÊ¸Æ¸úÿÊ½Çÿ·Ã¶¸ÿ
ÊÈÈÆ»·ÿ·ÃÆÿÈ¼¾¾¼½ÿÈ¿Â¾Ê·Æù¹Æ¿ÆµÊ½·ÿ
»¹¼»Æ¹·ÂÆ¸ÿ¼Åÿ·ÃÆ¸ÆÿÄÊ¸Æ¸ÿÅ¼¹ÿ·ÃÆÂ¹ÿ
·¹ÆÊ·¾Æ½·ÿÊ¸ÿÊÿÄ¹¼¶»øÿÓÃÂ¸ÿÂ¸ÿÊ¿¸¼ÿ
È¼¾¾¼½ÿ»¹ÊÈ·ÂÈÆÿÂ½·Æ¹½Ê·Â¼½Ê¿¿²ÿÊ¸ÿ·ÃÆÿ
ÒÙáäääÿ¹Æ»¼¹·Â½ÄÿÄ¶ÂÇÆ¿Â½Æ¸ÿÅ¼¹ÿ
ÇÆµÆ¿¼»ÆÇÿÈ¼¶½·¹ÂÆ¸úÿÊ½Çÿ·ÃÆÿä¿ÆÊ½ÿ
ãÆµÆ¿¼»¾Æ½·ÿÚÆÈÃÊ½Â¸¾ÿ»¹¼ÈÆÇ¶¹Æ¸ÿÅ¼¹ÿ
ÇÆµÆ¿¼»Â½ÄÿÈ¼¶½·¹ÂÆ¸ÿÉ¼·Ãÿ¹Æº¶Â¹Æÿ·ÃÆÿ
¶¸Æÿ¼ÅÿÄ¿¼ÉÊ¿ÿ´Ê¹¾Â½Äÿ»¼·Æ½·ÂÊ¿¸ÿ
»¶É¿Â¸ÃÆÇÿÉ²ÿ·ÃÆÿÞ×ääÿ·¼ÿÈ¼½µÆ¹·ÿ·ÃÆÿ¸Â³ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ½·¼ÿ·ÃÆÂ¹ÿ¹Æ¸»ÆÈ·ÂµÆÿ
ÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿÆº¶ÂµÊ¿Æ½·ÿ¶½Â·¸øÿ

òøÿãÆÅÂ½Â½ÄÿçÂ¹ÿ×¼¿¿¶·Â¼½ÿÊ¸ÿ·ÃÆÿ
çÄÄ¹ÆÄÊ·Æÿà¹¼¶»ÿ¼ÅÿÔÂ³ÿà¹ÆÆ½Ã¼¶¸Æÿ
àÊ¸Æ¸ÿÞ¸ÿä¼½¸Â¸·Æ½·ÿÐÂ·ÃÿâµÊ¿¶Ê·Â¼½ÿ¼Åÿ
ÕÂ¸À¸ÿÊ½ÇÿÞ¾»ÊÈ·¸ÿã¶Æÿ·¼ÿß¶¾Ê½ùÿ
Þ½Ç¶ÈÆÇÿä¿Â¾Ê·ÆÿäÃÊ½ÄÆÿ

åÆÈÊ¶¸Æÿ·ÃÆÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿÊ¹ÆÿÈ¼¿¿ÆÈ·ÂµÆ¿²ÿ·ÃÆÿ»¹Â¾Ê¹²ÿÇ¹ÂµÆ¹ÿ
¼ÅÿÈ¶¹¹Æ½·ÿÊ½Çÿ»¹¼ÁÆÈ·ÆÇÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿÊ¿¿ÿÈ¶¹¹Æ½·ÿÊ½ÇÿÅ¶·¶¹Æÿ
¹Â¸À¸ÿÇ¶Æÿ·¼ÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆ´ÃÆ·ÃÆ¹ÿ·ÃÆ¸Æÿ¹Â¸À¸ÿÊ¹Æÿ
Ê¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿ
·Æ¾»Æ¹Ê·¶¹ÆúÿÈÃÊ½ÄÆ¸ÿÂ½ÿ»¹ÆÈÂ»Â·Ê·Â¼½úÿÊÿ
¹Â¸ÆÿÂ½ÿ¸ÆÊÿ¿ÆµÆ¿¸úÿÈÃÊ½ÄÆ¸ÿÂ½ÿ·ÃÆÿ
Å¹Æº¶Æ½È²ÿÊ½ÇÿÂ½·Æ½¸Â·²ÿ¼Åÿ´ÆÊ·ÃÆ¹ÿ
ÆµÆ½·¸úÿ¼¹ÿ¾¼¹ÆÿÇÂ¹ÆÈ·¿²ÿ´Â·Ãÿ·ÃÆÿ
Æ¿ÆµÊ·ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ
·ÃÆ¾¸Æ¿µÆ¸ÈÊ½ÿÉÆÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ·ÃÂ¸ÿ
ÇÆÅÂ½Â·Â¼½ÿ¼ÅÿÊÂ¹ÿ»¼¿¿¶·Â¼½øÿ

ñøÿãÆÅÂ½Â½Äÿ·ÃÆÿçÂ¹ÿ×¼¿¿¶·Â¼½ÿÊ¸ÿ·ÃÆÿ
çÄÄ¹ÆÄÊ·Æÿà¹¼¶»ÿ¼ÅÿÔÂ³ÿà¹ÆÆ½Ã¼¶¸Æÿ
àÊ¸Æ¸ÿÞ¸ÿä¼½¸Â¸·Æ½·ÿÐÂ·Ãÿ×Ê¸·ÿâ×çÿ
×¹ÊÈ·ÂÈÆÿ

Ó¹ÆÊ·Â½Äÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÊ¸ÿ·ÃÆÿ
ÊÄÄ¹ÆÄÊ·Æÿ¼Åÿ·ÃÆÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿÂ¸ÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿ¼·ÃÆ¹ÿ»¹¼µÂ¸Â¼½¸ÿ
¼Åÿ·ÃÆÿäççÿÊ½Çÿ»¹ÆµÂ¼¶¸ÿâ×çÿ»¹ÊÈ·ÂÈÆÿ
¶½ÇÆ¹ÿ·ÃÆÿäççúÿ´ÃÆ¹Æÿ¸Æ»Ê¹Ê·Æÿ
Æ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿÇÂÅÅÆ¹Æ½·ÿ¸¼¶¹ÈÆ¸ÿÉ¶·ÿ
´Â·ÃÿÈ¼¾¾¼½ÿ»¹¼»Æ¹·ÂÆ¸ÿ¾Ê²ÿÉÆÿ·¹ÆÊ·ÆÇÿ
Ê¸ÿÊÿÈ¿Ê¸¸ÿþÌùÊùûÿ»Ê¹·ÂÈ¶¿Ê·Æÿ¾Ê··Æ¹ÿþ×Úýýøÿ
ÓÃÂ¸ÿÊ»»¹¼ÊÈÃÿÊÇÇ¹Æ¸¸Æ¸ÿ·ÃÆÿ·¼·Ê¿úÿ
È¶¾¶¿Ê·ÂµÆÿÆÅÅÆÈ·ÿ·ÃÊ·ÿ·ÃÆÿÆ¿ÆµÊ·ÆÇÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼Åÿ·ÃÆÿ¸Â³ÿ´Æ¿¿ù¾Â³ÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÃÊµÆÿ¼½ÿÈ¿Â¾Ê·ÆúÿÊ½Çÿ
·Ã¶¸ÿ¼½ÿÇÂÅÅÆ¹Æ½·ÿÆ¿Æ¾Æ½·¸ÿ¼ÅÿÃÆÊ¿·Ãúÿ
¸¼ÈÂÆ·²ÿÊ½Çÿ·ÃÆÿÆ½µÂ¹¼½¾Æ½·øôòÿ
â×çÿ·¹ÆÊ·¸úÿÅ¼¹ÿÆ³Ê¾»¿Æúÿ×ÚÿÊ¸ÿÊÿ

È¼¾¾¼½ÿÈ¿Ê¸¸ÿ¼ÅÿÊÂ¹ÿ»¼¿¿¶·Â¼½ëÿ×ÚÿÂ¸ÿÊÿ
È¼¾»¿Æ³ÿ¾Â³·¶¹Æÿ¼ÅÿÆ³·¹Æ¾Æ¿²ÿ¸¾Ê¿¿ÿ
»Ê¹·ÂÈ¿Æ¸ÿÊ½Çÿ¿Âº¶ÂÇÿÇ¹¼»¿Æ·¸øÿ×Ê¹·ÂÈ¿Æÿ
»¼¿¿¶·Â¼½ÿÂ¸ÿ¾ÊÇÆÿ¶»ÿ¼ÅÿÊÿ½¶¾ÉÆ¹ÿ¼Åÿ
È¼¾»¼½Æ½·¸úÿÂ½È¿¶ÇÂ½ÄÿÊÈÂÇ¸ÿþ¸¶ÈÃÿÊ¸ÿ
½Â·¹Ê·Æ¸ÿÊ½Çÿ¸¶¿ÅÊ·Æ¸ýúÿ¼¹ÄÊ½ÂÈÿÈÃÆ¾ÂÈÊ¿¸úÿ
¾Æ·Ê¿¸úÿÊ½Çÿ¸¼Â¿ÿ¼¹ÿÇ¶¸·ÿ»Ê¹·ÂÈ¿Æ¸øÿ

ðøÿØ·ÃÆ¹ÿä¿Â¾Ê·Æÿá¼¹ÈÆ¹¸ÿÙ¼·ÿåÆÂ½Äÿ
Þ½È¿¶ÇÆÇÿÂ½ÿ·ÃÆÿãÆÅÂ½Â·Â¼½ÿ¼ÅÿçÂ¹ÿ
×¼¿¿¶·Â¼½ÿÅ¼¹ÿÓÃÂ¸ÿáÂ½ÇÂ½Äÿ

ÓÃ¼¶ÄÃÿ·ÃÆÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿ·ÃÊ·ÿ¾ÊÀÆÿ¶»ÿ·ÃÆÿÇÆÅÂ½Â·Â¼½ÿ¼ÅÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿÅ¼¹ÿ»¶¹»¼¸Æ¸ÿ¼Åÿ¾ÊÀÂ½Äÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÇÆÈÂ¸Â¼½ÿ¶½ÇÆ¹ÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýÿÈ¼½¸·Â·¶·Æÿ·ÃÆÿ»¹Â¾Ê¹²ÿ
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ôðÒÙáäääúÿç¹·øÿòøõþÉýøÿ

Ç¹ÂµÆ¹ÿ¼ÅÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆúÿ·ÃÆ¹ÆÿÊ¹Æÿ¼·ÃÆ¹ÿ¸¶É¸·Ê½ÈÆ¸ÿ
Æ¾Â··ÆÇÿÅ¹¼¾ÿÃ¶¾Ê½ÿÊÈ·ÂµÂ·ÂÆ¸ÿ·ÃÊ·ÿ
È¼½·¹ÂÉ¶·Æÿ·¼ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÊ½Çÿ
ÇÆ¸Æ¹µÆÿÈÊ¹ÆÅ¶¿ÿÊ··Æ½·Â¼½úÿÉ¶·ÿÊ¹Æÿ½¼·ÿ
ÉÆÂ½ÄÿÂ½È¿¶ÇÆÇÿÂ½ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ
ÇÆÅÂ½Â·Â¼½ÿÅ¼¹ÿ·ÃÂ¸ÿ»Ê¹·ÂÈ¶¿Ê¹ÿÊÈ·Â¼½øÿ
ÓÃÆ¸Æÿ¸¶É¸·Ê½ÈÆ¸ÿÊ¹ÆÿÇÂ¸È¶¸¸ÆÇÿ
Â¾¾ÆÇÂÊ·Æ¿²ÿÉÆ¿¼´øÿ

Êøÿå¿ÊÈÀÿäÊ¹É¼½ÿ

ÔÆµÆ¹Ê¿ÿÈ¼¾¾Æ½·Æ¹¸ÿ¹Æº¶Æ¸·ÿ·ÃÊ·ÿÉ¿ÊÈÀÿ
ÈÊ¹É¼½ÿÉÆÿÂ½È¿¶ÇÆÇÿÂ½ÿ·ÃÆÿÇÆÅÂ½Â·Â¼½ÿ¼Åÿ
ÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÉÆÈÊ¶¸Æÿ¼ÅÿÂ·¸ÿ´Ê¹¾Â½Äÿ
ÆÅÅÆÈ·ÿ¼½ÿ·ÃÆÿÈ¿Â¾Ê·Æøÿå¿ÊÈÀÿÈÊ¹É¼½ÿÂ¸ÿ½¼·ÿ
ÊÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸úÿ¹Ê·ÃÆ¹úÿÂ·ÿÂ¸ÿÊ½ÿÊÆ¹¼¸¼¿ÿ
»Ê¹·ÂÈ¿Æÿ·ÃÊ·ÿ¹Æ¸¶¿·¸ÿÅ¹¼¾ÿ·ÃÆÿÂ½È¼¾»¿Æ·Æÿ
È¼¾É¶¸·Â¼½ÿ¼ÅÿÈÊ¹É¼½ÿÈ¼½·ÊÂ½ÆÇÿÂ½ÿ
Å¼¸¸Â¿ÿÅ¶Æ¿¸ÿÊ½ÇÿÉÂ¼¾Ê¸¸úÿÊ½Çÿ¹Æ¾ÊÂ½¸ÿÂ½ÿ
·ÃÆÿÊ·¾¼¸»ÃÆ¹ÆÿÅ¼¹ÿ¼½¿²ÿÊÉ¼¶·ÿÊÿ´ÆÆÀøÿ
Ò½¿ÂÀÆÿÊ½²ÿ¼Åÿ·ÃÆÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ
ÉÆÂ½ÄÿÊÇÇ¹Æ¸¸ÆÇÿÉ²ÿ·ÃÂ¸ÿÊÈ·Â¼½úÿÉ¿ÊÈÀÿ
ÈÊ¹É¼½ÿÂ¸ÿÊÿÈ¼¾»¼½Æ½·ÿ¼Åÿ»Ê¹·ÂÈ¶¿Ê·Æÿ
¾Ê··Æ¹ÿþ×Úýúÿ´ÃÆ¹Æÿ×ÚÿÂ¸ÿÊÿÈ¹Â·Æ¹ÂÊÿÊÂ¹ÿ
»¼¿¿¶·Ê½·ÿ¶½ÇÆ¹ÿ¸ÆÈ·Â¼½ÿõöîÿ¼Åÿ·ÃÆÿäççøÿ
ÓÃÆÿÆ³·Æ½·ÿ·¼ÿ´ÃÂÈÃÿÉ¿ÊÈÀÿÈÊ¹É¼½ÿ¾ÊÀÆ¸ÿ
¶»ÿ·¼·Ê¿ÿ×ÚÿµÊ¹ÂÆ¸ÿÉ²ÿÆ¾Â¸¸Â¼½ÿ¸¼¶¹ÈÆúÿ
´ÃÆ¹ÆúÿÅ¼¹ÿÆ³Ê¾»¿ÆúÿÇÂÆ¸Æ¿ÿµÆÃÂÈ¿Æÿ×Úÿ
Æ¾Â¸¸Â¼½¸ÿÈ¼½·ÊÂ½ÿÊÿÃÂÄÃÆ¹ÿÅ¹ÊÈ·Â¼½ÿ¼Åÿ
É¿ÊÈÀÿÈÊ¹É¼½ÿÈ¼¾»Ê¹ÆÇÿ·¼ÿ¾¼¸·ÿ¼·ÃÆ¹ÿ
×ÚÿÆ¾Â¸¸Â¼½ÿ¸¼¶¹ÈÆ¸øÿå¿ÊÈÀÿÈÊ¹É¼½ÿ
ÈÊ¶¸Æ¸ÿÊÿ´Ê¹¾Â½ÄÿÆÅÅÆÈ·ÿ»¹Â¾Ê¹Â¿²ÿÉ²ÿ
ÊÉ¸¼¹ÉÂ½ÄÿÂ½È¼¾Â½ÄÿÊ½Çÿ¹ÆÅ¿ÆÈ·ÆÇÿ
¸¶½¿ÂÄÃ·ÿþ´ÃÆ¹ÆÊ¸ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ
ÈÊ¶¸Æÿ´Ê¹¾Â½ÄÿÉ²ÿ·¹Ê»»Â½Äÿ¼¶·Ä¼Â½Äúÿ
Â½Å¹Ê¹ÆÇÿÃÆÊ·ýúÿÊ½ÇÿÉ²ÿÇÊ¹ÀÆ½Â½ÄÿÉ¹ÂÄÃ·ÿ
¸¶¹ÅÊÈÆ¸ÿ¸¶ÈÃÿÊ¸ÿ¸½¼´ÿÊ½ÇÿÂÈÆúÿ´ÃÂÈÃÿ
¹ÆÇ¶ÈÆ¸ÿ¹ÆÅ¿ÆÈ·ÂµÂ·²øÿÓÃÂ¸ÿ¿Ê··Æ¹ÿÆÅÅÆÈ·úÿÂ½ÿ
»Ê¹·ÂÈ¶¿Ê¹úÿÃÊ¸ÿÉÆÆ½ÿ¹ÊÂ¸Â½ÄÿÈ¼½ÈÆ¹½¸ÿ
ÊÉ¼¶·ÿ·ÃÆÿ¹¼¿ÆÿÉ¿ÊÈÀÿÈÊ¹É¼½ÿ¾Ê²ÿÉÆÿ
»¿Ê²Â½ÄÿÂ½ÿ¼É¸Æ¹µÆÇÿ´Ê¹¾Â½ÄÿÊ½ÇÿÂÈÆÿ
¾Æ¿·ÿÂ½ÿ·ÃÆÿç¹È·ÂÈøÿ

ç¸ÿ¸·Ê·ÆÇÿÂ½ÿ·ÃÆÿç»¹Â¿ÿôööíÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½Ä¸úÿ·ÃÆ¹Æÿ¹Æ¾ÊÂ½ÿ¸¼¾Æÿ¸ÂÄ½ÂÅÂÈÊ½·ÿ
¸ÈÂÆ½·ÂÅÂÈÿ¶½ÈÆ¹·ÊÂ½·ÂÆ¸ÿÊÉ¼¶·ÿÉ¿ÊÈÀÿ
ÈÊ¹É¼½¯¸ÿ·¼·Ê¿ÿÈ¿Â¾Ê·ÆÿÆÅÅÆÈ·úôñ Ê¸ÿ´Æ¿¿ÿÊ¸ÿ
È¼½ÈÆ¹½¸ÿÊÉ¼¶·ÿÃ¼´ÿ·¼ÿ·¹ÆÊ·ÿ·ÃÆÿ¸Ã¼¹·ùÿ
¿ÂµÆÇÿÉ¿ÊÈÀÿÈÊ¹É¼½ÿÆ¾Â¸¸Â¼½¸ÿÊ¿¼½Ä¸ÂÇÆÿ
·ÃÆÿ¿¼½Äù¿ÂµÆÇúÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿÂ½ÿÊÿÈ¼¾¾¼½ÿÅ¹Ê¾Æ´¼¹ÀÿþÌùÊùûÿ
´ÃÊ·ÿÊ¹Æÿ·ÃÆÿÊ»»¹¼»¹ÂÊ·Æÿ¾Æ·¹ÂÈ¸ÿ·¼ÿ
È¼¾»Ê¹Æÿ·ÃÆÿ´Ê¹¾Â½ÄÿÊ½Ç÷¼¹ÿÈ¿Â¾Ê·Æÿ
ÆÅÅÆÈ·¸ÿ¼Åÿ·ÃÆÿÇÂÅÅÆ¹Æ½·ÿ¸¶É¸·Ê½ÈÆ¸úÿÄÂµÆ½ÿ
·ÃÊ·úÿ¶½¿ÂÀÆÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸úÿ·ÃÆÿ
¾ÊÄ½Â·¶ÇÆÿ¼ÅÿÊÆ¹¼¸¼¿ÿÆÅÅÆÈ·¸ÿÈÊ½ÿµÊ¹²ÿ
Â¾¾Æ½¸Æ¿²ÿ´Â·Ãÿ¿¼ÈÊ·Â¼½ÿÊ½Çÿ¸ÆÊ¸¼½ÿ¼Åÿ
Æ¾Â¸¸Â¼½¸ýøÿÙÆµÆ¹·ÃÆ¿Æ¸¸úÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿ¹ÆÈ¼Ä½Â±Æ¸ÿ·ÃÊ·ÿÉ¿ÊÈÀÿ
ÈÊ¹É¼½ÿÂ¸ÿÊ½ÿÂ¾»¼¹·Ê½·ÿÈ¿Â¾Ê·ÆÿÅ¼¹ÈÂ½Äÿ
ÊÄÆ½·ÿÊ½Çÿ·ÊÀÆ¸ÿµÆ¹²ÿ¸Æ¹Â¼¶¸¿²ÿ·ÃÆÿ
Æ¾Æ¹ÄÂ½Äÿ¸ÈÂÆ½ÈÆÿ¼½ÿÉ¿ÊÈÀÿÈÊ¹É¼½¯¸ÿ
È¼½·¹ÂÉ¶·Â¼½ÿ·¼ÿÄ¿¼ÉÊ¿ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ½ÿ
ÄÆ½Æ¹Ê¿ÿÊ½Çÿ·ÃÆÿÃÂÄÃÿ¹Ê·Æ¸ÿ¼Åÿ¼É¸Æ¹µÆÇÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ½ÿ·ÃÆÿç¹È·ÂÈÿÂ½ÿ
»Ê¹·ÂÈ¶¿Ê¹øÿç¸ÿ½¼·ÆÇÿÂ½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½Ä¸úÿâ×çÿÃÊ¸ÿµÊ¹Â¼¶¸ÿ»Æ½ÇÂ½Äÿ
»Æ·Â·Â¼½¸ÿ¶½ÇÆ¹ÿ·ÃÆÿäççÿÈÊ¿¿Â½Äÿ¼½ÿ·ÃÆÿ
çÄÆ½È²ÿ·¼ÿ¾ÊÀÆÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ

ÅÂ½ÇÂ½ÄÿÊ½Çÿ¹ÆÄ¶¿Ê·ÆÿÉ¿ÊÈÀÿÈÊ¹É¼½ÿ
Æ¾Â¸¸Â¼½¸øÿ

ÉøÿØ·ÃÆ¹ÿä¿Â¾Ê·Æÿá¼¹ÈÆ¹¸ÿ

ÓÃÆ¹ÆÿÊ¹Æÿ¼·ÃÆ¹ÿÈ¿Â¾Ê·ÆÿÅ¼¹ÈÆ¹¸ÿ·ÃÊ·ÿ
»¿Ê²ÿÊÿ¹¼¿ÆÿÂ½ÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿ·ÃÊ·ÿ´Æ¹Æÿ¾Æ½·Â¼½ÆÇÿÂ½ÿ·ÃÆÿ
×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸úÿÊ½Çÿ´Æ¹Æÿ·ÃÆÿ¸¶ÉÁÆÈ·ÿ
¼Åÿ¸¼¾Æÿ»¶É¿ÂÈÿÈ¼¾¾Æ½·¸øÿÓÃÆ¸Æÿ
Â½È¿¶ÇÆÿ·ÃÆÿ¸·¹Ê·¼¸»ÃÆ¹ÂÈÿ¼±¼½Æùÿ
ÇÆ»¿Æ·Â½Äÿ¸¶É¸·Ê½ÈÆ¸úÿ½Â·¹¼ÄÆ½ÿ
·¹ÂÅ¿¶¼¹ÂÇÆÿþÙáüýúÿ´Ê·Æ¹ÿµÊ»¼¹úÿÊ½Çÿ
·¹¼»¼¸»ÃÆ¹ÂÈÿ¼±¼½Æøÿ
ç¸ÿ¾Æ½·Â¼½ÆÇÿÊÉ¼µÆúÿ·ÃÆÿ¼±¼½Æùÿ

ÇÆ»¿Æ·Â½Äÿ¸¶É¸·Ê½ÈÆ¸ÿþäáä¸ÿÊ½Çÿßäáä¸ýÿ
Ç¼ÿ¸ÃÊ¹Æÿ·ÃÆÿ¸Ê¾Æÿ»Ã²¸ÂÈÊ¿úÿÈ¿Â¾Ê·Æùÿ
¹Æ¿ÆµÊ½·ÿÊ··¹ÂÉ¶·Æ¸ÿÊ¸ÿ·ÃÆÿ¸Â³ÿ´Æ¿¿ù¾Â³ÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ëÿÃ¼´ÆµÆ¹úÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ
·ÃÆ¸Æÿ¸¶É¸·Ê½ÈÆ¸ÿÊ¹Æÿ»¿Ê²Â½ÄÿÊÿ
ÇÂ¾Â½Â¸ÃÂ½Äÿ¹¼¿ÆÿÂ½ÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿÓÃÆ²ÿÊ¹ÆÿÉÆÂ½Äÿ
È¼½·¹¼¿¿ÆÇÿÊ½Çÿ»ÃÊ¸ÆÇÿ¼¶·ÿ¶½ÇÆ¹ÿ·ÃÆÿ
Ú¼½·¹ÆÊ¿ÿ×¹¼·¼È¼¿ÿ¼½ÿÔ¶É¸·Ê½ÈÆ¸ÿ·ÃÊ·ÿ
ãÆ»¿Æ·Æÿ·ÃÆÿØ±¼½ÆÿÛÊ²Æ¹øÿåÆÈÊ¶¸Æÿ¼Åÿ
·ÃÂ¸úÿ·ÃÆÿ¾ÊÁ¼¹ÿ¸ÈÂÆ½·ÂÅÂÈÿÊ¸¸Æ¸¸¾Æ½·ÿ
¹Æ»¼¹·¸ÿ¸¶ÈÃÿÊ¸ÿ·Ã¼¸ÆÿÅ¹¼¾ÿÞ×ääÿÅ¼È¶¸ÿ
»¹Â¾Ê¹Â¿²ÿ¼½ÿ·ÃÆÿ¸Ê¾Æÿ¸Â³ÿ´Æ¿¿ù¾Â³ÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ½È¿¶ÇÆÇÿÂ½ÿ·ÃÆÿ
ÇÆÅÂ½Â·Â¼½ÿ¼ÅÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÂ½ÿ·ÃÆ¸Æÿ
áÂ½ÇÂ½Ä¸øÿÞ·ÿÂ¸ÿÊ¿¸¼ÿ´¼¹·Ãÿ½¼·Â½Äÿ·ÃÊ·ÿ·ÃÆÿ
ÒÙáäääúÿ·¼ÿ´ÃÂÈÃÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÂ¸ÿ
Êÿ¸ÂÄ½Ê·¼¹²úÿÊÇÇ¹Æ¸¸Æ¸ÿ°°Ê¿¿ÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿ½¼·ÿÈ¼½·¹¼¿¿ÆÇÿÉ²ÿ·ÃÆÿÚ¼½·¹ÆÊ¿ÿ
×¹¼·¼È¼¿ø¯¯ ôð Ø½ÆÿÈ¼¾¾Æ½·Æ¹ÿ½¼·ÆÇÿ·ÃÊ·ÿ
ÉÆÈÊ¶¸Æÿ·ÃÆÿÚ¼½·¹ÆÊ¿ÿ×¹¼·¼È¼¿ÿÈ¼½·¹¼¿¸ÿ
»¹¼Ç¶È·Â¼½ÿÊ½ÇÿÈ¼½¸¶¾»·Â¼½ÿ¼Åÿ¼±¼½Æùÿ
ÇÆ»¿Æ·Â½Äÿ¸¶É¸·Ê½ÈÆ¸úÿÉ¶·ÿ½¼·ÿÆ³Â¸·Â½Äÿ
ÉÊ½À¸ÿ¼Åÿ·ÃÆÿ¸¶É¸·Ê½ÈÆ¸úÿ·ÃÊ·ÿäáä¸ÿ
¸Ã¼¶¿ÇÿÉÆÿÂ½È¿¶ÇÆÇÿÂ½ÿ·ÃÆÿÇÆÅÂ½Â·Â¼½ÿ¼Åÿ
ÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÂ½ÿ·ÃÂ¸ÿÅÂ½ÇÂ½Äúÿ´ÃÂÈÃÿ
¾ÂÄÃ·úÿÂ½ÿ·¶¹½úÿÈ¹ÆÊ·Æÿ¸¼¾ÆÿÅ¶·¶¹ÆÿÊÈ·Â¼½ÿ
¶½ÇÆ¹ÿ·ÃÆÿäççÿ·¼ÿÊÇÇ¹Æ¸¸ÿ·ÃÆÿÉÊ½À¸ÿ¼Åÿ
¼±¼½ÆùÇÆ»¿Æ·Â½Äÿ¸¶É¸·Ê½ÈÆ¸ÿÊ¸ÿÊÿÈ¿Â¾Ê·Æÿ
Â¸¸¶Æøÿß¼´ÆµÆ¹úÿ·ÃÆÿ»¹Â¾Ê¹²ÿÈ¹Â·Æ¹ÂÊÿÅ¼¹ÿ
ÇÆÅÂ½Â½Äÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÂ½ÿ·ÃÂ¸ÿÅÂ½ÇÂ½Äÿ
Â¸ÿ·ÃÆÿÅ¼È¶¸ÿ¼½ÿ·ÃÆÿÈ¼¹Æÿ¼Åÿ·ÃÆÿÈ¿Â¾Ê·Æÿ
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¶½¹ÆÊ¿Â¸·ÂÈÿ¿Â¾Â·Ê·Â¼½ÿÂ½·¼ÿ·ÃÆÿÄÆ½Æ¹Ê¿ÿ
»¹¼µÂ¸Â¼½¸ÿÇÂ¸È¶¸¸ÆÇøÿÓÃÆÿÂ¸¸¶Æ¸ÿÊ¹Æÿ
¸Â¾Â¿Ê¹ÿÂ½ÿ½Ê·¶¹Æÿ·¼ÿ·Ã¼¸Æÿ¹ÊÂ¸ÆÇÿÉ²ÿ·ÃÆÿ
È¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Â½Äÿ·ÃÊ·ÿâ×çÿÃÊ¸ÿ½¼ÿ
Ê¶·Ã¼¹Â·²ÿ·¼ÿÆ¸·ÊÉ¿Â¸ÃÿÇ¼¾Æ¸·ÂÈÿ¹ÂÄÃ·¸ÿ
Ê½Çÿ¼É¿ÂÄÊ·Â¼½¸ÿÉÊ¸ÆÇÿ¼½ÿÆ½µÂ¹¼½¾Æ½·Ê¿ÿ
È¼½ÇÂ·Â¼½¸ÿ·ÃÊ·ÿÊ¹Æÿ¿Ê¹ÄÆ¿²ÿÊ··¹ÂÉ¶·ÊÉ¿Æÿ
·¼ÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿÅ¼¹ÆÂÄ½ÿ½Ê·Â¼½¸ÿÊ½Çÿ
Æ½·Â·ÂÆ¸ÿ·ÃÊ·ÿÊ¹Æÿ¼¶·¸ÂÇÆÿ·ÃÆÿÁ¶¹Â¸ÇÂÈ·Â¼½ÿ
¼Åÿâ×çÿ¶½ÇÆ¹ÿ·ÃÆÿäççøÿÞ½ÿÉ¼·ÃÿÈÊ¸Æ¸úÿ
·ÃÆÿº¶Æ¸·Â¼½ÿÂ¸ÿ´ÃÆ·ÃÆ¹ÿâ×çÿÃÊ¸ÿ
Ê¶·Ã¼¹Â·²ÿ·¼ÿ¾ÊÀÆÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
ÅÂ½ÇÂ½Äÿ´ÃÆ½ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ¼Åÿ
È¼½ÈÆ¹½ÿÂ¸ÿÊÿ¹Æ¿Ê·ÂµÆ¿²ÿÃ¼¾¼ÄÆ½¼¶¸ÿ
Ê·¾¼¸»ÃÆ¹ÂÈÿÈ¼½ÈÆ½·¹Ê·Â¼½ÿ¼Åÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿçÈÈ¼¹ÇÂ½Äÿ·¼ÿ·ÃÆÿ
È¼¾¾Æ½·Æ¹¸úÿÊ¿·Ã¼¶ÄÃÿ·ÃÂ¸ÿÄ¿¼ÉÊ¿ÿ»¼¼¿ÿ
Â½È¿¶ÇÆ¸ÿ·ÃÆÿÊÂ¹ÿ¼µÆ¹ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸úÿ
Ê½Çÿ¿ÆÊÇ¸ÿ·¼ÿÂ¾»ÊÈ·¸ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸ÿÊ½Çÿ¼½ÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½úÿ
ä¼½Ä¹Æ¸¸ÿ»¹¼ÃÂÉÂ·ÆÇÿâ×çÿÅ¹¼¾ÿ
ÊÇÇ¹Æ¸¸Â½Äÿ·ÃÂ¸ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ»¹¼É¿Æ¾ÿ
ÉÆÈÊ¶¸Æÿ¼ÅÿÂ·¸ÿÄ¿¼ÉÊ¿ÿÊ¸»ÆÈ·¸øÿ
ÓÃÆÿ·Æ³·ÿ¼Åÿ·ÃÆÿäççÿÇ¼Æ¸ÿ½¼·ÿ

¸»ÆÈÂÅÂÈÊ¿¿²ÿÊÇÇ¹Æ¸¸ÿ·ÃÂ¸úÿÊ¸ÿ·ÃÆÿ·Æ¹¾ÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿÂ¸ÿ½¼·ÿÇÆÅÂ½ÆÇøÿâ×çÿÂ½·Æ¹»¹Æ·¸ÿ
·ÃÂ¸ÿ·Æ¹¾ÿÊ¸ÿÂ½È¿¶ÇÂ½Äÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ
»¹¼É¿Æ¾ÿÂ½µ¼¿µÆÇÿÂ½ÿ·ÃÂ¸ÿÈÊ¸ÆÆ¿ÆµÊ·ÆÇÿ
Ê·¾¼¸»ÃÆ¹ÂÈÿÈ¼½ÈÆ½·¹Ê·Â¼½ÿ¼Åÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ·ÃÊ·ÿ¼ÈÈ¶¹ÿÂ½ÿ·ÃÆÿÊÂ¹ÿ
ÊÉ¼µÆÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿÊÈ¹¼¸¸ÿ
·ÃÆÿÄ¿¼ÉÆúÿÊ½Çÿ´ÃÆ¹Æÿ·ÃÂ¸ÿ»¼¼¿ÿ¼ÅÿÄ¿¼ÉÊ¿ÿ
ÄÊ¸Æ¸ÿ¿ÆÊÇ¸ÿ·¼ÿÂ¾»ÊÈ·¸ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸ÿÊ½Çÿ¼½ÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½øÿÓÃÂ¸ÿ
Â¸ÿÅ¶¿¿²ÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿ·ÃÆÿ¸·Ê·¶·¼¹²ÿ
»¹¼µÂ¸Â¼½¸ÿÇÂ¸È¶¸¸ÆÇÿÉ²ÿÈ¼¾¾Æ½·Æ¹¸øÿ
ÓÃÂ¸ÿÊ»»¹¼ÊÈÃÿ¸ÆÆÀ¸ÿ·¼ÿ»¹¼·ÆÈ·ÿ·ÃÆÿ
ÙÊ·Â¼½¯¸ÿÊÂ¹ÿ¹Æ¸¼¶¹ÈÆ¸úÿÊ¸ÿÈ¿ÆÊ¹¿²ÿ·ÃÆÿ
ÙÊ·Â¼½¯¸ÿÊÂ¹ÿ¹Æ¸¼¶¹ÈÆ¸ÿÊ¹ÆÿÊ½ÿÂ½·ÆÄ¹Ê¿ÿ
»Ê¹·ÿ¼Åÿ·ÃÂ¸ÿÄ¿¼ÉÊ¿ÿ»¼¼¿øÿÓÃÆÿÙÊ·Â¼½¯¸ÿÊÂ¹ÿ
¹Æ¸¼¶¹ÈÆ¸ÿÉ²ÿÇÆÅÂ½Â·Â¼½ÿÊ¹Æÿ½¼·ÿÊ½ÿ
Â¸¼¿Ê·ÆÇÿÊ·¾¼¸»ÃÆ¹Æÿ·ÃÊ·ÿ¼½¿²ÿÈ¼½·ÊÂ½¸ÿ
¾¼¿ÆÈ¶¿Æ¸ÿÆ¾Â··ÆÇÿ´Â·ÃÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸úÿ¼¹ÿÊ½ÿÊ·¾¼¸»ÃÆ¹Æÿ·ÃÊ·ÿÉÆÊ¹¸ÿ½¼ÿ
¹Æ¿Ê·Â¼½¸ÃÂ»ÿ·¼ÿ·ÃÆÿ¹Æ¸·ÿ¼Åÿ·ÃÆÿÄ¿¼ÉÆ¯¸ÿ
Ê·¾¼¸»ÃÆ¹ÆøÿÓÃÆ¹ÆÿÂ¸ÿ½¼ÿ¸¶ÈÃÿ¹ÆÊ¿ÿ´¼¹¿Çÿ
É¼Ç²ÿ¼ÅÿÊÂ¹øÿ×¹¼·ÆÈ·Â½Äÿ·ÃÆÿÙÊ·Â¼½¯¸ÿ
¹Æ¸¼¶¹ÈÆ¸ÿ¼ÅÿÈ¿ÆÊ½ÿÊÂ¹ÿ¾ÆÊ½¸ÿ·¼ÿ»¹¼·ÆÈ·ÿ
·ÃÆÿÊÂ¹ÿÂ½ÿ·ÃÆÿ¹ÆÊ¿ÿ´¼¹¿Çúÿ½¼·ÿÊ½ÿÊ¹·ÂÅÂÈÂÊ¿ÿ
È¼½¸·¹¶È·ÿ¼Åÿ°°ÊÂ¹¯¯ÿ·ÃÊ·ÿÂÄ½¼¹Æ¸ÿ·ÃÆÿ¾Ê½²ÿ
¸Â·¶Ê·Â¼½¸ÿ´ÃÆ¹Æÿ·ÃÆÿÊÂ¹ÿ¼µÆ¹ÿ¼¶¹ÿÉ¼¹ÇÆ¹¸ÿ
Â½È¿¶ÇÆ¸ÿÈ¼¾»¼¶½Ç¸ÿÊ½Çÿ»¼¿¿¶·Ê½·¸ÿ
Æ¾Â··ÆÇÿ¼¶·¸ÂÇÆÿ¼¶¹ÿÉ¼¹ÇÆ¹¸úÿÊ½ÇÿÂ½ÿ·ÃÂ¸ÿ
ÈÊ¸Æÿ·¼ÿÂÄ½¼¹Æÿ·ÃÆÿÅÊÈ·ÿ·ÃÊ·ÿ·ÃÆÿÊÂ¹ÿ¼µÆ¹ÿ
¼¶¹ÿÉ¼¹ÇÆ¹¸ÿ´Â¿¿ÿÉ²ÿÇÆÅÂ½Â·Â¼½ÿÃÊµÆÿ
Æ¿ÆµÊ·ÆÇÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿ¼½¿²ÿ´ÃÆ½ÿ·ÃÆÿÊÂ¹ÿÊ¹¼¶½Çÿ·ÃÆÿ
Ä¿¼ÉÆÿÊ¿¸¼ÿÃÊ¸ÿ¸¶ÈÃÿÈ¼½ÈÆ½·¹Ê·Â¼½¸øÿÓÃÆÿ
¸¶ÄÄÆ¸·ÆÇÿ½Ê¹¹¼´ÿµÂÆ´ÿ¼Åÿ°°ÊÂ¹ÿ
»¼¿¿¶·Â¼½¯¯ÿÇ¼Æ¸ÿ½¼·ÿÅ¶¹·ÃÆ¹ÿ·ÃÆÿ
»¹¼·ÆÈ·Â¼½ÿ¼Åÿ·ÃÆÿÙÊ·Â¼½¯¸ÿÊÂ¹ÿ¹Æ¸¼¶¹ÈÆ¸úÿ
É¶·ÿÂ½¸·ÆÊÇÿÊ··Æ¾»·¸ÿ·¼ÿ¿Â¾Â·ÿ¸¶ÈÃÿ
»¹¼·ÆÈ·Â¼½ÿÉ²ÿÇÆÅÂ½Â½Äÿ·ÃÆ¸Æÿ¹Æ¸¼¶¹ÈÆ¸ÿ
Â½ÿÊÿ¸ÈÂÆ½·ÂÅÂÈÊ¿¿²ÿÊ¹·ÂÅÂÈÂÊ¿ÿ´Ê²ÿ·ÃÊ·ÿ
Ç¼Æ¸ÿ½¼·ÿÈ¼¾»¼¹·ÿ´Â·ÃÿÃ¼´ÿ·ÃÆÿÊÂ¹ÿÂ½ÿ

·ÃÆÿÊ·¾¼¸»ÃÆ¹ÆÿÂ¸ÿÅ¼¹¾ÆÇÿ¼¹ÿÈÃÊ½ÄÆ¸ÿ
¼µÆ¹ÿ·Â¾ÆúÿÃ¼´ÿÂ·ÿ¹Æ¿Ê·Æ¸ÿ·¼ÿÊ½ÇÿÂ½·Æ¹ÊÈ·¸ÿ
´Â·ÃÿÊÂ¹ÿÊ¹¼¶½Çÿ·ÃÆÿÄ¿¼ÉÆúÿÊ½ÇÿÃ¼´ÿ·ÃÆÿ
¹Æ¸¶¿·ÿ¼Åÿ·ÃÂ¸ÿÈÊ½ÿÊÅÅÆÈ·ÿ·ÃÆÿÒøÔøÿ
»¼»¶¿Ê·Â¼½øÿ
ÓÃÆÿÊ»»¹¼ÊÈÃÿ¸¶ÄÄÆ¸·ÆÇÿÉ²ÿ

È¼¾¾Æ½·Æ¹¸ÿÅÊÂ¿¸ÿ·¼ÿ»¹¼µÂÇÆÿÊ½ÿÊÈ·¶Ê¿ÿ
ÇÆÅÂ½Â·Â¼½ÿÅ¼¹ÿâ×çÿ·¼ÿÅ¼¿¿¼´Å¼¹ÿ
Æ³Ê¾»¿Æúÿ´¼¶¿ÇÿÒøÔøÿ¼¹ÿÇ¼¾Æ¸·ÂÈÿ°°ÊÂ¹ÿ
»¼¿¿¶·Â¼½¯¯ÿÉÆÿ¿Â¾Â·ÆÇÿ·¼ÿ¼½¿²ÿ·Ã¼¸ÆÿÊÂ¹ÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿÈ¼¾»¼¸ÆÇÿ¼Åÿ¾¼¿ÆÈ¶¿Æ¸ÿ
·ÃÊ·ÿ¼¹ÂÄÂ½Ê·ÆÇÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸èÿÞ¸ÿ
·ÃÆ¹ÆÿÊÿÇÆÄ¹ÆÆÿ¼ÅÿÆ³·Æ¹½Ê¿ÿÄÊ¸Æ¸ÿ¼¹ÿ
È¼¾»¼¶½Ç¸ÿ·ÃÊ·ÿÈ¼¶¿ÇÿÉÆÿÊ¿¿¼´ÆÇèÿ
Ð¼¶¿ÇÿÂ·ÿÂÄ½¼¹Æÿ·ÃÆÿÂ½·Æ¹ÊÈ·Â¼½ÿÊ½Çÿ
¹Æ¿Ê·Â¼½¸ÃÂ»ÿÉÆ·´ÆÆ½ÿ·ÃÆÿÊÂ¹ÿ¼µÆ¹ÿ·ÃÆÿ
ÒøÔøÿÉ¼¹ÇÆ¹¸ÿÊ½Çÿ·ÃÆÿÊÂ¹ÿÊ¹¼¶½Çÿ·ÃÆÿ¹Æ¸·ÿ
¼Åÿ·ÃÆÿÄ¿¼ÉÆèÿÓÃÆÿ¿Ê··Æ¹ÿÊ»»¹¼ÊÈÃÿ
Ê»»ÆÊ¹¸ÿ·¼ÿÉÆÿ·ÃÆÿ¼½Æÿ¸¶ÄÄÆ¸·ÆÇÿÉ²ÿ
È¼¾¾Æ½·Æ¹¸øÿä¼¾¾Æ½·Æ¹¸¯ÿÊ»»¹¼ÊÈÃÿ
»¹Æ¸¶¾ÊÉ¿²ÿ´¼¶¿ÇÿÈÊ¿¿ÿÅ¼¹ÿâ×çÿ·¼ÿ¼½¿²ÿ
È¼½¸ÂÇÆ¹ÿ·ÃÆÿÆÅÅÆÈ·¸ÿ·ÃÊ·ÿÇÆ¹ÂµÆÿ¸¼¿Æ¿²ÿ
Å¹¼¾ÿ·ÃÆÿÊÂ¹ÿ¼µÆ¹ÿ¼¶¹ÿÉ¼¹ÇÆ¹¸úÿÊ½Çÿ·¼ÿ
ÂÄ½¼¹ÆÿÊ½²ÿÆÅÅÆÈ·¸ÿ·ÃÊ·ÿ¼ÈÈ¶¹ÿ´Â·ÃÂ½ÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸ÿ·ÃÊ·ÿÊ¹ÆÿÈÊ¶¸ÆÇÿÉ²ÿÊÂ¹ÿ
Ê¹¼¶½Çÿ·ÃÆÿÄ¿¼ÉÆøÿß¼´ÆµÆ¹ÿ·ÃÆÿÊÂ¹ÿ¼µÆ¹ÿ
·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿ´Â¿¿ÿÉ²ÿÇÆÅÂ½Â·Â¼½ÿ
ÊÅÅÆÈ·ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¼½¿²ÿÂ½ÿ
ÈÂ¹È¶¾¸·Ê½ÈÆ¸ÿ´ÃÆ¹Æÿ·ÃÆÿÊÂ¹ÿÊ¹¼¶½Çÿ·ÃÆÿ
´¼¹¿ÇÿÂ¸ÿÊ¿¸¼ÿÇ¼Â½Äÿ¸¼øÿÓÃÆÿÂ¾»ÊÈ·¸ÿ¼Åÿ
·ÃÆÿÊÂ¹ÿ¼µÆ¹ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÈÊ½½¼·ÿÉÆÿ
Ê¸¸Æ¸¸ÆÇÿ¸Æ»Ê¹Ê·Æ¿²ÿÅ¹¼¾ÿ·ÃÆÿÂ¾»ÊÈ·¸ÿ
Å¹¼¾ÿ·ÃÆÿÄ¿¼ÉÊ¿ÿ»¼¼¿úÿÊ¸ÿ·ÃÆ²ÿ¼ÈÈ¶¹ÿ
·¼ÄÆ·ÃÆ¹ÿÊ½Çÿ´¼¹Àÿ·¼ÄÆ·ÃÆ¹ÿ·¼ÿÊÅÅÆÈ·ÿ·ÃÆÿ
È¿Â¾Ê·ÆøÿÞÄ½¼¹Â½Äÿ·ÃÆÿ¹ÆÊ¿ÿ´¼¹¿Çÿ½Ê·¶¹Æÿ
¼Åÿ·ÃÆÿÙÊ·Â¼½¯¸ÿÊÂ¹ÿ¹Æ¸¼¶¹ÈÆ¸úÿÂ½ÿ·ÃÆÿ
¾Ê½½Æ¹ÿ»¹Æ¸¶¾ÊÉ¿²ÿ¸¶ÄÄÆ¸·ÆÇÿÉ²ÿ·ÃÆÿ
È¼¾¾Æ½·Æ¹¸úÿ´¼¶¿ÇÿÂ½µ¼¿µÆÿ·ÃÆÿÀÂ½Çÿ¼Åÿ
¶½´¼¹ÀÊÉ¿ÆúÿÂ½È¹Æ¾Æ½·Ê¿úÿÊ½Çÿ
Ê¹·ÂÅÂÈÂÊ¿¿²ÿÂ¸¼¿Ê·Â½ÄÿÊ»»¹¼ÊÈÃÿ·ÃÊ·ÿ´Ê¸ÿ
¹ÆÁÆÈ·ÆÇÿÉ²ÿ·ÃÆÿÈ¼¶¹·ÿÂ½ÿå½É¸ÅÿÊ½ÇÿÉ²ÿ
ä¼½Ä¹Æ¸¸ÿÂ½ÿõíïïøÿä¼½Ä¹Æ¸¸ÿÂ½·Æ½ÇÆÇÿ
â×çÿ·¼ÿÂ½·Æ¹»¹Æ·ÿ·ÃÂ¸ÿ»¹¼µÂ¸Â¼½ÿÉ²ÿ
¿¼¼ÀÂ½ÄÿÊ·ÿÊÂ¹ÿ»¼¿¿¶·Ê½·¸ÿÊ½ÇÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿ»¹¼É¿Æ¾¸ÿÂ½ÿÊÿÉ¹¼ÊÇÿ¾Ê½½Æ¹úÿ
½¼·ÿ½Ê¹¹¼´¿²úÿ·¼ÿÆµÊ¿¶Ê·Æÿ»¹¼É¿Æ¾¸ÿ
´Â·ÃÂ½ÿ·ÃÆÂ¹ÿÉ¹¼ÊÇÆ¹ÿÈ¼½·Æ³·ÿÊ½Çÿ½¼·ÿ·¼ÿ
Ê··Æ¾»·ÿ·¼ÿÂ¸¼¿Ê·Æÿ¾Ê··Æ¹¸ÿÂ½ÿÊ½ÿÊ¹·ÂÅÂÈÂÊ¿ÿ
´Ê²ÿ·ÃÊ·ÿÅÊÂ¿¸ÿ·¼ÿÊÈÈ¼¶½·ÿÅ¼¹ÿ·ÃÆÿ¹ÆÊ¿ÿ
´¼¹¿ÇÿÈ¼½·Æ³·ÿ·ÃÊ·ÿ¿ÆÊÇÿ·¼ÿÃÆÊ¿·ÃÿÊ½Çÿ
´Æ¿ÅÊ¹ÆÿÂ¾»ÊÈ·¸ÿ¼½ÿ·ÃÆÿ»¶É¿ÂÈøÿ
ä¼¾¾Æ½·Æ¹¸¯ÿ¸¶ÄÄÆ¸·ÆÇÿÂ½·Æ¹»¹Æ·Ê·Â¼½ÿ
ÅÊÂ¿¸ÿ·¼ÿÂ¾»¿Æ¾Æ½·ÿ·ÃÂ¸ÿÂ½·Æ½·Â¼½ÿ¼Åÿ
ä¼½Ä¹Æ¸¸øÿ
ä¼¾¾Æ½·Æ¹¸ÿÂ½ÿµÊ¹Â¼¶¸ÿ»¿ÊÈÆ¸ÿ¹ÆÅÆ¹ÿ·¼ÿ

·ÃÆÿÈ¼½·¹¼¿ÿ¼Åÿ·ÃÆÿ»¼¿¿¶·Â¼½úÿÊ½Çÿ·ÃÆÿ
½ÆÆÇÿÅ¼¹ÿÂ·ÿ·¼ÿÉÆÿÊÂ¾ÆÇÿÊ·ÿ¿¼ÈÊ¿ÿ¸¼¶¹ÈÆ¸øÿ
ÓÃÊ·ÿÂ¸ÿÊÇÇ¹Æ¸¸ÆÇÿÂ½ÿ·ÃÆÿ¸·Ê½ÇÊ¹Çÿ¸Æ··Â½Äÿ
»¼¹·Â¼½ÿ¼Åÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýúÿÊ¸ÿÂ½ÿ
¼·ÃÆ¹ÿ¸Â¾Â¿Ê¹ÿ»¹¼µÂ¸Â¼½¸øÿÓÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ»¹¼µÂ¸Â¼½ÿÇ¼Æ¸ÿ½¼·ÿ
ÊÇÇ¹Æ¸¸ÿÃ¼´ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ»¹¼É¿Æ¾ÿ
¸Ã¼¶¿ÇÿÉÆÿÊÇÇ¹Æ¸¸ÆÇ´Ã¼ÿ¸Ã¼¶¿ÇÿÉÆÿ
¹ÆÄ¶¿Ê·ÆÇÿÊ½ÇÿÃ¼´ÿ·ÃÆ²ÿ¸Ã¼¶¿ÇÿÉÆÿ
¹ÆÄ¶¿Ê·ÆÇøÿÓÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ»¹¼µÂ¸Â¼½ÿ
ÊÇÇ¹Æ¸¸Æ¸ÿÊÿÇÂÅÅÆ¹Æ½·ÿÂ¸¸¶ÆÂ¸ÿ·ÃÆ¹ÆÿÊ½ÿ
ÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ»¹¼É¿Æ¾ÿ·ÃÊ·ÿ¸Ã¼¶¿ÇÿÉÆÿ
ÊÇÇ¹Æ¸¸ÆÇèÿÞ½ÿ·ÃÊ·ÿÈ¼½·Æ³·úÿâ×çÿ¹ÆÁÆÈ·¸ÿ
·ÃÆÿÊ¹·ÂÅÂÈÂÊ¿¿²ÿ½Ê¹¹¼´ÿÂ½·Æ¹»¹Æ·Ê·Â¼½ÿ

¸¶ÄÄÆ¸·ÆÇÿÉ²ÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹¸úÿÊ½Çÿ
ÉÆ¿ÂÆµÆ¸ÿÂ·¸ÿÉ¹¼ÊÇÆ¹ÿÂ½·Æ¹»¹Æ·Ê·Â¼½ÿÂ½ÿ
·ÃÂ¸ÿÈÊ¸ÆÿÂ¸ÿ¹ÆÊ¸¼½ÊÉ¿ÆÿÊ½ÇÿÈ¼½¸Â¸·Æ½·ÿ
´Â·Ãÿ·ÃÆÿÂ½·Æ½·Â¼½ÿ¼Åÿä¼½Ä¹Æ¸¸øÿ

Éøÿä¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼Åÿà¹ÆÆ½Ã¼¶¸ÆÿàÊ¸Æ¸ÿÊ¸ÿ
çÂ¹ÿ×¼¿¿¶·Â¼½ÿàÂµÆ½ÿÓÃÆÂ¹ÿÞ¾»ÊÈ·ÿÞ¸ÿ
ÓÃ¹¼¶ÄÃÿä¿Â¾Ê·ÆÿÕÊ·ÃÆ¹ÿÓÃÊ½ÿãÂ¹ÆÈ·ÿ
Ó¼³ÂÈÿâÅÅÆÈ·¸ÿ

çÿ½¶¾ÉÆ¹ÿ¼ÅÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿ
ÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿÊ½Çÿ·ÃÆÿ¼·ÃÆ¹ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ¸Ã¼¶¿Çÿ½¼·ÿÉÆÿÇÆÅÂ½ÆÇÿ
Ê¸ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÉÆÈÊ¶¸Æÿ·ÃÆ¸ÆÿÄÊ¸Æ¸ÿ
Ç¼ÿ½¼·ÿÈÊ¶¸ÆÿÇÂ¹ÆÈ·ÿÃ¶¾Ê½ÿÃÆÊ¿·Ãÿ
ÆÅÅÆÈ·¸úÿ¸¶ÈÃÿÊ¸ÿ·Ã¹¼¶ÄÃÿÂ½ÃÊ¿Ê·Â¼½øÿ
ÕÆ¸»¼½¸Æ¸ÿ·¼ÿ¸¶ÈÃÿÈ¼¾¾Æ½·¸ÿÊ¹Æÿ
¸¶¾¾Ê¹Â±ÆÇÿÂ½ÿÔÆÈ·Â¼½ÿÞÑøåøõÿ¼Åÿ·ÃÆ¸Æÿ
áÂ½ÇÂ½Ä¸ÿÂ½ÿ·ÃÆÿÇÂ¸È¶¸¸Â¼½ÿ¼Åÿ·ÃÆÿ»¶É¿ÂÈÿ
ÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ½Ê·¶¹Æÿ¼Åÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äøÿ

ÈøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÕÆ¿ÂÊ½ÈÆÿ¼½ÿ·ÃÆÿ
à¿¼ÉÊ¿ÿÓÆ¾»Æ¹Ê·¶¹ÆÿãÊ·ÊÿÞ¸ÿÊÿ
ÕÆÊ¸¼½ÊÉ¿ÆÿÞ½ÇÂÈÊ·¼¹ÿ¼Åÿß¶¾Ê½ùÞ½Ç¶ÈÆÇÿ
ä¿Â¾Ê·ÆÿäÃÊ½ÄÆÿ

ÐÆÿ¹ÆÈÆÂµÆÇÿ¾Ê½²ÿÈ¼¾¾Æ½·¸ÿ
¸¶ÄÄÆ¸·Â½ÄÿÄ¿¼ÉÊ¿ÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿÃÊµÆÿ
¸·¼»»ÆÇÿ´Ê¹¾Â½ÄøÿÓÃÆÿÈ¼¾¾Æ½·Æ¹¸ÿÉÊ¸Æÿ
·ÃÂ¸ÿÈ¼½È¿¶¸Â¼½ÿ¼½ÿ·Æ¾»Æ¹Ê·¶¹Æÿ·¹Æ½Ç¸ÿ
¼µÆ¹ÿ¼½¿²ÿ·ÃÆÿ¿Ê¸·ÿÇÆÈÊÇÆøÿÐÃÂ¿Æÿ·ÃÆ¹Æÿ
ÃÊµÆÿ½¼·ÿÉÆÆ½ÿ¸·¹¼½Äÿ·¹Æ½Ç¸ÿ¼µÆ¹ÿ·ÃÆÿ¿Ê¸·ÿ
¸ÆµÆ½ÿ·¼ÿ·Æ½ÿ²ÆÊ¹¸ÿÂ½ÿÄ¿¼ÉÊ¿ÿ¸¶¹ÅÊÈÆÿ
·Æ¾»Æ¹Ê·¶¹Æÿ¼¹ÿ¿¼´Æ¹ÿ·¹¼»¼¸»ÃÆ¹Æÿ
·Æ¾»Æ¹Ê·¶¹Æ¸ÿ¾ÆÊ¸¶¹ÆÇÿÉ²ÿ¸Ê·Æ¿¿Â·Æ¸úÿ
·ÃÂ¸ÿ»Ê¶¸ÆÿÂ½ÿ´Ê¹¾Â½Äÿ¸Ã¼¶¿Çÿ½¼·ÿÉÆÿ
Â½·Æ¹»¹Æ·ÆÇÿÊ¸ÿÊÿ¸ÂÄ½ÿ·ÃÊ·ÿ·ÃÆÿâÊ¹·ÃÿÂ¸ÿ
È¼¼¿Â½Äÿ¼¹ÿ·ÃÊ·ÿ·ÃÆÿ¸ÈÂÆ½ÈÆÿ¸¶»»¼¹·Â½Äÿ
È¼½·Â½¶ÆÇÿ´Ê¹¾Â½ÄÿÂ¸ÿÂ½ÿÆ¹¹¼¹øÿÎÆÊ¹ù·¼ùÿ
²ÆÊ¹ÿµÊ¹ÂÊÉÂ¿Â·²ÿÂ½ÿ½Ê·¶¹Ê¿ÿ´ÆÊ·ÃÆ¹ÿÊ½Çÿ
È¿Â¾Ê·Æÿ»Ê··Æ¹½¸ÿ¾ÊÀÆÿÂ·ÿÂ¾»¼¸¸ÂÉ¿Æÿ·¼ÿ
Ç¹Ê´ÿÊ½²ÿÈ¼½È¿¶¸Â¼½¸ÿÊÉ¼¶·ÿ´ÃÆ·ÃÆ¹ÿ·ÃÆÿ
È¿Â¾Ê·Æÿ¸²¸·Æ¾ÿÂ¸ÿ´Ê¹¾Â½Äÿ¼¹ÿÈ¼¼¿Â½Äÿ
Å¹¼¾ÿ¸¶ÈÃÿÊÿ¿Â¾Â·ÆÇÿÊ½Ê¿²¸Â¸øÿßÂ¸·¼¹ÂÈÊ¿ÿ
ÇÊ·ÊÿÂ½ÇÂÈÊ·Æÿ¸Ã¼¹·ù·Æ¹¾ÿ·¹Æ½Ç¸ÿÂ½ÿ¿¼½Äùÿ
·Æ¹¾ÿ·Â¾Æÿ¸Æ¹ÂÆ¸ÿ¼ÈÈÊ¸Â¼½Ê¿¿²ÿ¹¶½ÿ
È¼¶½·Æ¹ÿ·¼ÿ·ÃÆÿ¼µÆ¹Ê¿¿ÿ·¹Æ½Çøÿç¿¿ÿ·Ã¹ÆÆÿ
¾ÊÁ¼¹ÿÄ¿¼ÉÊ¿ÿ¸¶¹ÅÊÈÆÿ·Æ¾»Æ¹Ê·¶¹Æÿ
¹ÆÈ¼¹Ç¸ÿ¸Ã¼´ÿÊÿÈ¼½·Â½¶Ê·Â¼½ÿ¼Åÿ¿¼½Äùÿ
·Æ¹¾ÿ´Ê¹¾Â½ÄøÿØµÆ¹ÿ·ÃÆÿ¿Ê¸·ÿÈÆ½·¶¹²úÿ·ÃÆÿ
Ä¿¼ÉÊ¿ÿÊµÆ¹ÊÄÆÿ·Æ¾»Æ¹Ê·¶¹ÆÿÃÊ¸ÿ´Ê¹¾ÆÇÿ
Ê·ÿ·ÃÆÿ¹Ê·Æÿ¼ÅÿÊÉ¼¶·ÿöøõóÿþáÿþöøöïôÿþäýÿ»Æ¹ÿ
ÇÆÈÊÇÆÿÂ½ÿÊ¿¿ÿ·Ã¹ÆÆÿ¹ÆÈ¼¹Ç¸øÿØµÆ¹ÿ·ÃÆÿ¿Ê¸·ÿ
óöÿ²ÆÊ¹¸úÿ·ÃÆÿÄ¿¼ÉÊ¿ÿÊµÆ¹ÊÄÆÿ¸¶¹ÅÊÈÆÿ
·Æ¾»Æ¹Ê·¶¹ÆÿÃÊ¸ÿ´Ê¹¾ÆÇÿÉ²ÿÊÉ¼¶·ÿöøóöÿ
þáÿþöøõïÿþäýÿ»Æ¹ÿÇÆÈÊÇÆøÿâÂÄÃ·ÿ¼Åÿ·ÃÆÿõöÿ
´Ê¹¾Æ¸·ÿ²ÆÊ¹¸ÿ¼½ÿ¹ÆÈ¼¹ÇÿÃÊµÆÿ¼ÈÈ¶¹¹ÆÇÿ
¸Â½ÈÆÿôööõÿÊ½Çÿ·ÃÆÿôöÿ´Ê¹¾Æ¸·ÿ²ÆÊ¹¸ÿ
ÃÊµÆÿÊ¿¿ÿ¼ÈÈ¶¹¹ÆÇÿ¸Â½ÈÆÿõíîõøÿÔÊ·Æ¿¿Â·Æÿ
¾ÆÊ¸¶¹Æ¾Æ½·¸ÿ¼Åÿ·ÃÆÿ·¹¼»¼¸»ÃÆ¹ÆÿÊ¿¸¼ÿ
Â½ÇÂÈÊ·Æÿ´Ê¹¾Â½Äÿ¼µÆ¹ÿ·ÃÆÿ¿Ê¸·ÿóöÿ²ÆÊ¹¸ÿ
Ê·ÿÊÿ¹Ê·Æÿ¼Åÿöøôöÿ·¼ÿöøôïÿþáÿþöøõõÿþäÿ·¼ÿ
öøõñÿþäýÿ»Æ¹ÿÇÆÈÊÇÆøÿ×¿ÆÊ¸Æÿ¸ÆÆÿ·ÃÆÿ
¹Æ¿ÆµÊ½·ÿµ¼¿¶¾Æÿ¼Åÿ·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿ
ä¼¾¾Æ½·¸ÿÇ¼È¶¾Æ½·ÿÅ¼¹ÿ¾¼¹ÆÿÇÆ·ÊÂ¿ÆÇÿ
¹Æ¸»¼½¸Æ¸øÿ
Ô¼¾ÆÿÈ¼¾¾Æ½·Æ¹¸ÿÂ½ÇÂÈÊ·Æÿ·ÃÆÿÄ¿¼ÉÊ¿ÿ

¸¶¹ÅÊÈÆÿ·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Ç¸ÿÊ¹ÆÿÉÂÊ¸ÆÇÿ
É²ÿ¶¹ÉÊ½Â±Ê·Â¼½úÿ»¼¼¹ÿ¸Â·Â½Äÿ¼Åÿ
Â½¸·¹¶¾Æ½·¸úÿ¼É¸Æ¹µÊ·Â¼½ÿ¾Æ·Ã¼Ç¸úÿÊ½Çÿ

×ÐÅéÔÃÐÿÞÇÁî÷õí÷ùùñÿ øöïôõÿéÐÒÿøõûÿ÷ùùð âËÃÿ÷÷ùùùø ÜÝÿùùùùù çÅÉÿùùù÷ñ çÉÃÿõòùø ÚÏÉÃÿõòùù èïÕçÛÕçßÕøôéèÛõúÚåß øôéèÛõÐ
ÅÇ
À
Ð
ÿÇ
È
ÿé
Ú
á
ô
ê
à
Ú
ö
ê
ø
Ü
Û
Ý
é
ÿÀ
ÌÃÍ
ÿÛ
Ø
à
è
Ú
õ



ôôõø÷ÿìÙÚÙÎÝÓÿ âÙ×ÕÍÌÙÎ ÷Ñ¼¿øÿ ïòúÿ Ù¼øÿ ôóí ÷Ó¶Æ¸ÇÊ²úÿ ãÆÈÆ¾ÉÆ¹ÿ õñúÿ ôööí ÷Õ¶¿Æ¸ÿ Ê½Çÿ ÕÆÄ¶¿Ê·Â¼½¸ÿ

ôïÔ¼¿¼¾¼½úÿÔøúÿãøÿÖÂ½úÿÚøÿÚÊ½½Â½ÄúÿÕøåøÿç¿¿Æ²úÿ
ÓøÿåÆ¹½·¸Æ½úÿÙøÛøÿåÂ½Ç¼ÅÅúÿÍøÿäÃÆ½úÿçøÿäÃÂÇ·ÃÊÂ¸¼½Äúÿ
ÝøÚøÿà¹ÆÄ¼¹²úÿàøäøÿßÆÄÆ¹¿úÿÚøÿßÆÂ¾Ê½½úÿåøÿ
ßÆ´Â·¸¼½úÿåøÝøÿß¼¸ÀÂ½¸úÿáøÿÝ¼¼¸úÿÝøÿÝ¼¶±Æ¿úÿÑøÿÜÊ··¸¼µúÿ
ÒøÿÛ¼Ã¾Ê½½úÿÓøÿÚÊ·¸¶½¼úÿÚøÿÚ¼¿Â½ÊúÿÙøÿÙÂÈÃ¼¿¿¸úÿ
ÝøÿØµÆ¹»ÆÈÀúÿàøÿÕÊÄÊúÿÑøÿÕÊ¾Ê¸´Ê¾²úÿÝøÿÕÆ½úÿÚøÿ
Õ¶¸·ÂÈ¶ÈÈÂúÿÕøÿÔ¼¾Æ¹µÂ¿¿ÆúÿÓøáøÿÔ·¼ÈÀÆ¹úÿ×øÿÐÃÆ··¼½úÿ
ÕøçøÿÐ¼¼ÇÿÊ½ÇÿãøÿÐ¹Ê··ÿþôööïýÿÓÆÈÃ½ÂÈÊ¿ÿ
Ô¶¾¾Ê¹²øÿÞ½ìÿèÅÈÄÐ½ÌÿèÉÐÃÊÌÿõ÷÷ðíÿÖÉÌÿÚÉ¸¾ÈÎÐÅÿ
×ÎÈÌÃÎÌÿéÐ¾È¾ùÿä¼½·¹ÂÉ¶·Â¼½ÿ¼ÅÿÐ¼¹ÀÂ½Äÿà¹¼¶»ÿÞÿ·¼ÿ
·ÃÆÿá¼¶¹·Ãÿç¸¸Æ¸¸¾Æ½·ÿÕÆ»¼¹·ÿ¼Åÿ·ÃÆÿ
Þ½·Æ¹Ä¼µÆ¹½¾Æ½·Ê¿ÿ×Ê½Æ¿ÿ¼½ÿä¿Â¾Ê·ÆÿäÃÊ½ÄÆÿ
ÌÔ¼¿¼¾¼½úÿÔøúÿãøÿÖÂ½úÿÚøÿÚÊ½½Â½ÄúÿÍøÿäÃÆ½úÿÚøÿ
ÚÊ¹º¶Â¸úÿÜøåøÿçµÆ¹²·úÿÚøÿÓÂÄ½¼¹úÿÊ½ÇÿßøÛøÿÚÂ¿¿Æ¹ÿ
þÆÇ¸øýËøÿäÊ¾É¹ÂÇÄÆÿÒ½ÂµÆ¹¸Â·²ÿ×¹Æ¸¸úÿäÊ¾É¹ÂÇÄÆúÿ
Ò½Â·ÆÇÿÜÂ½ÄÇ¼¾ÿÊ½ÇÿÙÆ´ÿÎ¼¹ÀúÿÙÎúÿÒÔçøÿÜÊ¹¿úÿÓøÿ
Æ·ÿÊ¿øÿþôööíýøÿ

¼·ÃÆ¹ÿÅÊÈ·¼¹¸øÿØ¶¹ÿ¹ÆµÂÆ´ÿ¼Åÿ·ÃÆÿ
¿Â·Æ¹Ê·¶¹Æÿ¸¶ÄÄÆ¸·¸ÿ·ÃÊ·ÿ·ÃÆ¸ÆÿÉÂÊ¸Æ¸ÿÃÊµÆÿ
Â½ÿ¾Ê½²ÿÈÊ¸Æ¸ÿÉÆÆ½ÿÈ¼¹¹ÆÈ·ÆÇÿÅ¼¹úÿÊ¹Æÿ
¿Ê¹ÄÆ¿²ÿ¹Ê½Ç¼¾ÿ´ÃÆ¹Æÿ·ÃÆ²ÿ¹Æ¾ÊÂ½úÿÊ½Çÿ
·ÃÆ¹ÆÅ¼¹ÆÿÈÊ½ÈÆ¿ÿ¼¶·ÿ¼µÆ¹ÿ¿Ê¹ÄÆÿ¹ÆÄÂ¼½¸øÿ
á¶¹·ÃÆ¹¾¼¹Æúÿ´Æÿ½¼·Æÿ·ÃÊ·ÿ·Ã¼¶ÄÃÿ·ÃÆÿ
·Ã¹ÆÆÿÄ¿¼ÉÊ¿ÿ¸¶¹ÅÊÈÆÿ·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Ç¸ÿ
¶¸ÆÿÇÂÅÅÆ¹Â½Äÿ·ÆÈÃ½Âº¶Æ¸ÿ·¼ÿÊ½Ê¿²±Æÿ
¾¶ÈÃÿ¼Åÿ·ÃÆÿ¸Ê¾ÆÿÇÊ·Êúÿ·ÃÆ²ÿ»¹¼Ç¶ÈÆÿ
Ê¿¾¼¸·ÿ·ÃÆÿ¸Ê¾Æÿ¹Æ¸¶¿·¸úÿÂ½È¹ÆÊ¸Â½Äÿ¼¶¹ÿ
È¼½ÅÂÇÆ½ÈÆÿÂ½ÿ·ÃÆÂ¹ÿ¿ÆÄÂ·Â¾ÊÈ²øÿÓÃÆÿ
Ê¸¸Æ¸¸¾Æ½·ÿ¿Â·Æ¹Ê·¶¹ÆÿÃÊ¸ÿÈ¼½È¿¶ÇÆÇÿ·ÃÊ·ÿ
´Ê¹¾Â½Äÿ¼Åÿ·ÃÆÿÈ¿Â¾Ê·Æÿ¸²¸·Æ¾ÿÂ¸ÿ
¶½Æº¶Âµ¼ÈÊ¿øÿÓÃÆÿ´Ê¹¾Â½Äÿ·¹Æ½Çÿ·ÃÊ·ÿÂ¸ÿ
ÆµÂÇÆ½·ÿÂ½ÿÊ¿¿ÿ¼Åÿ·ÃÆÿ·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Ç¸ÿ
Â¸ÿÈ¼½ÅÂ¹¾ÆÇÿÉ²ÿ¼·ÃÆ¹ÿÂ½ÇÆ»Æ½ÇÆ½·ÿ
¼É¸Æ¹µÊ·Â¼½¸úÿ¸¶ÈÃÿÊ¸ÿ·ÃÆÿ¾Æ¿·Â½Äÿ¼Åÿ
ç¹È·ÂÈÿ¸ÆÊÿÂÈÆúÿ·ÃÆÿ¹Æ·¹ÆÊ·ÿ¼Åÿ¾¼¶½·ÊÂ½ÿ
Ä¿ÊÈÂÆ¹¸ÿ¼½ÿÆµÆ¹²ÿÈ¼½·Â½Æ½·úÿ¹ÆÇ¶È·Â¼½¸ÿ
Â½ÿ·ÃÆÿÆ³·Æ½·ÿ¼Åÿ¸½¼´ÿÈ¼µÆ¹úÿÆÊ¹¿ÂÆ¹ÿ
É¿¼¼¾Â½Äÿ¼Åÿ»¿Ê½·¸ÿÂ½ÿ·ÃÆÿ¸»¹Â½ÄúÿÊ½Çÿ
Â½È¹ÆÊ¸ÆÇÿ¾Æ¿·Â½Äÿ¼Åÿ·ÃÆÿà¹ÆÆ½¿Ê½ÇÿÊ½Çÿ
ç½·Ê¹È·ÂÈÿÂÈÆÿ¸ÃÆÆ·¸øÿ×¿ÆÊ¸Æÿ¸ÆÆÿ·ÃÆÿ
¹Æ¿ÆµÊ½·ÿµ¼¿¶¾Æÿ¼Åÿ·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿ
ä¼¾¾Æ½·¸ÿÇ¼È¶¾Æ½·ÿÅ¼¹ÿ¾¼¹ÆÿÇÆ·ÊÂ¿ÆÇÿ
¹Æ¸»¼½¸Æ¸øÿ
çÿ½¶¾ÉÆ¹ÿ¼ÅÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿ

·ÃÆÿ´Ê¹¾·Ãÿ¼Åÿ·ÃÆÿ¿Ê·Æÿôö·ÃÿÈÆ½·¶¹²ÿÂ¸ÿ
½¼·ÿ¶½¶¸¶Ê¿ÿ¹Æ¿Ê·ÂµÆÿ·¼ÿ·ÃÆÿ»Ê¸·ÿõúöööÿ
²ÆÊ¹¸øÿÓÃÆ²ÿ¾ÊÂ½·ÊÂ½ÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿ´Æ¹Æÿ
È¼¾»Ê¹ÊÉ¿²ÿ´Ê¹¾ÿÇ¶¹Â½Äÿ·ÃÆÿÚÆÇÂÆµÊ¿ÿ
ÐÊ¹¾ÿ×Æ¹Â¼ÇÿþÚÐ×ýÿÈÆ½·Æ¹ÆÇÿÊ¹¼¶½Çÿ
õöööÿçøãøÿÐÆÿÊÄ¹ÆÆÿ·ÃÆ¹Æÿ´Ê¸ÿÊÿ
ÚÆÇÂÆµÊ¿ÿÐÊ¹¾ÿ×Æ¹Â¼ÇÿÂ½ÿ¾Ê½²ÿ¹ÆÄÂ¼½¸ÿ
É¶·ÿÅÂ½Çÿ·ÃÆÿÆµÂÇÆ½ÈÆÿÂ¸ÿÂ½¸¶ÅÅÂÈÂÆ½·ÿ·¼ÿ
Ê¸¸Æ¸¸ÿ´ÃÆ·ÃÆ¹ÿÂ·ÿ´Ê¸ÿÄ¿¼ÉÊ¿¿²ÿÈ¼ÃÆ¹Æ½·øÿ
Ø¶¹ÿ¹ÆµÂÆ´ÿ¼Åÿ·ÃÆÿÊµÊÂ¿ÊÉ¿ÆÿÆµÂÇÆ½ÈÆÿ
¸¶ÄÄÆ¸·¸ÿ·ÃÊ·ÿÙ¼¹·ÃÆ¹½ÿßÆ¾Â¸»ÃÆ¹Æÿ
·Æ¾»Æ¹Ê·¶¹Æ¸ÿÂ½ÿ·ÃÆÿÚÐ×ÿ´Æ¹Æÿ»¹¼ÉÊÉ¿²ÿ
ÉÆ·´ÆÆ½ÿöøõÿþäÿÊ½ÇÿöøôÿþäÿÉÆ¿¼´ÿ·ÃÆÿ
õíðõ®õííöÿ¾ÆÊ½ÿÊ½Çÿ¸ÂÄ½ÂÅÂÈÊ½·¿²ÿ
ÉÆ¿¼´ÿ·ÃÆÿ¿ÆµÆ¿ÿ¸Ã¼´½ÿÉ²ÿÂ½¸·¹¶¾Æ½·Ê¿ÿ
ÇÊ·ÊÿÊÅ·Æ¹ÿõíîöøÿß¼´ÆµÆ¹úÿ´Æÿ½¼·Æÿ
¸ÂÄ½ÂÅÂÈÊ½·ÿ¶½ÈÆ¹·ÊÂ½·²ÿÂ½ÿ·ÃÆÿ
·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Çÿ»¹Â¼¹ÿ·¼ÿõðööÿçøãøÿ
×¿ÆÊ¸Æÿ¸ÆÆÿ·ÃÆÿ¹Æ¿ÆµÊ½·ÿµ¼¿¶¾Æÿ¼Åÿ·ÃÆÿ
ÕÆ¸»¼½¸Æÿ·¼ÿä¼¾¾Æ½·¸ÿÇ¼È¶¾Æ½·ÿÅ¼¹ÿ
¾¼¹ÆÿÇÆ·ÊÂ¿ÆÇÿ¹Æ¸»¼½¸Æ¸øÿ

ÇøÿçÉÂ¿Â·²ÿÓ¼ÿç··¹ÂÉ¶·ÆÿØÉ¸Æ¹µÆÇÿ
ä¿Â¾Ê·ÆÿäÃÊ½ÄÆÿ·¼ÿç½·Ã¹¼»¼ÄÆ½ÂÈúÿÐÆ¿¿ùÿ
ÚÂ³ÆÇÿà¹ÆÆ½Ã¼¶¸ÆÿàÊ¸Æ¸ÿ

ÚÊ½²ÿÈ¼¾¾Æ½·Æ¹¸ÿº¶Æ¸·Â¼½ÿ·ÃÆÿ¿Â½Àÿ
ÉÆ·´ÆÆ½ÿ¼É¸Æ¹µÆÇÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿÊ½Çÿ
Ê½·Ã¹¼»¼ÄÆ½ÂÈÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸øÿÓÃÆ²ÿ¸¶ÄÄÆ¸·ÿÂ½·Æ¹½Ê¿ÿ
µÊ¹ÂÊÉÂ¿Â·²ÿ¼Åÿ·ÃÆÿÈ¿Â¾Ê·Æÿ¸²¸·Æ¾ÿÊ½Çÿ
½Ê·¶¹Ê¿ÿÅ¼¹ÈÂ½Ä¸ÿÆ³»¿ÊÂ½ÿ¼É¸Æ¹µÆÇÿ
·Æ¾»Æ¹Ê·¶¹Æÿ·¹Æ½Ç¸ÿÊ½Çÿ·ÃÊ·ÿ
Ê½·Ã¹¼»¼ÄÆ½ÂÈÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ»¿Ê²úÿÊ·ÿ
¾¼¸·úÿÊÿ¾Â½¼¹ÿ¹¼¿Æøÿß¼´ÆµÆ¹úÿ·ÃÆÿ
Ê··¹ÂÉ¶·Â¼½ÿ¼Åÿ¾¼¸·ÿ¼Åÿ·ÃÆÿ¹ÆÈÆ½·ÿ
´Ê¹¾Â½Äÿ·¼ÿÊ½·Ã¹¼»¼ÄÆ½ÂÈÿÊÈ·ÂµÂ·ÂÆ¸ÿÂ¸ÿ
ÉÊ¸ÆÇÿ¼½ÿ¾¶¿·Â»¿Æÿ¿Â½Æ¸ÿ¼ÅÿÆµÂÇÆ½ÈÆøÿÓÃÆÿ
ÅÂ¹¸·ÿ¿Â½Æÿ¼ÅÿÆµÂÇÆ½ÈÆÿÊ¹Â¸Æ¸ÿÅ¹¼¾ÿ¼¶¹ÿ
ÉÊ¸ÂÈÿ»Ã²¸ÂÈÊ¿ÿ¶½ÇÆ¹¸·Ê½ÇÂ½Äÿ¼Åÿ·ÃÆÿ
ÆÅÅÆÈ·¸ÿ¼ÅÿÈÃÊ½ÄÂ½ÄÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼Åÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸úÿ½Ê·¶¹Ê¿ÿÅÊÈ·¼¹¸úÿÊ½Çÿ
¼·ÃÆ¹ÿÃ¶¾Ê½ÿÂ¾»ÊÈ·¸ÿ¼½ÿ·ÃÆÿÈ¿Â¾Ê·Æÿ

¸²¸·Æ¾øÿà¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ
ÃÊµÆÿÂ½ÇÂ¸»¶·ÊÉ¿²ÿÂ½È¹ÆÊ¸ÆÇÿÊ½Çÿ·ÃÆÂ¹ÿ
¹ÊÇÂÊ·ÂµÆÿ»¹¼»Æ¹·ÂÆ¸ÿÊ¹Æÿ´Æ¿¿ÿÆ¸·ÊÉ¿Â¸ÃÆÇøÿ
ÓÃÆÿ¸ÆÈ¼½Çÿ¿Â½Æÿ¼ÅÿÆµÂÇÆ½ÈÆÿÊ¹Â¸Æ¸ÿÅ¹¼¾ÿ
Â½ÇÂ¹ÆÈ·úÿÃÂ¸·¼¹ÂÈÊ¿ÿÆ¸·Â¾Ê·Æ¸ÿ¼Åÿ»Ê¸·ÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆ¸ÿ·ÃÊ·ÿ¸¶ÄÄÆ¸·ÿ·ÃÊ·ÿ·ÃÆÿ
ÈÃÊ½ÄÆ¸ÿÂ½ÿÄ¿¼ÉÊ¿ÿ¸¶¹ÅÊÈÆÿ·Æ¾»Æ¹Ê·¶¹Æÿ
¼µÆ¹ÿ·ÃÆÿ¿Ê¸·ÿ¸ÆµÆ¹Ê¿ÿÇÆÈÊÇÆ¸ÿÊ¹Æÿ
¶½¶¸¶Ê¿øÿÓÃÆÿ·ÃÂ¹Çÿ¿Â½Æÿ¼ÅÿÆµÂÇÆ½ÈÆÿ
Ê¹Â¸Æ¸ÿÅ¹¼¾ÿ·ÃÆÿ¶¸Æÿ¼ÅÿÈ¼¾»¶·Æ¹ùÉÊ¸ÆÇÿ
È¿Â¾Ê·Æÿ¾¼ÇÆ¿¸ÿ·¼ÿ¸Â¾¶¿Ê·Æÿ·ÃÆÿ¿ÂÀÆ¿²ÿ
»Ê··Æ¹½¸ÿ¼Åÿ¹Æ¸»¼½¸Æÿ¼Åÿ·ÃÆÿÈ¿Â¾Ê·Æÿ
¸²¸·Æ¾ÿ·¼ÿÇÂÅÅÆ¹Æ½·ÿÅ¼¹ÈÂ½Äÿ¾ÆÈÃÊ½Â¸¾¸ÿ
þÉ¼·Ãÿ½Ê·¶¹Ê¿ÿÊ½ÇÿÊ½·Ã¹¼»¼ÄÆ½ÂÈýøÿÓÃÆ¸Æÿ
¾¼ÇÆ¿¸ÿÊ¹Æÿ¶½ÊÉ¿Æÿ·¼ÿ¹Æ»¿ÂÈÊ·Æÿ·ÃÆÿ
¼É¸Æ¹µÆÇÿ´Ê¹¾Â½Äÿ¶½¿Æ¸¸ÿÊ½·Ã¹¼»¼ÄÆ½ÂÈÿ
Æ¾Â¸¸Â¼½¸ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ¹Æÿ
Â½È¿¶ÇÆÇÿÂ½ÿ·ÃÆÿ¸Â¾¶¿Ê·Â¼½¸øÿÙÊ·¶¹Ê¿ÿ
Å¼¹ÈÂ½ÄÿÊ¿¼½ÆÿÈÊ½½¼·ÿÆ³»¿ÊÂ½ÿ·ÃÆÿ
¼É¸Æ¹µÆÇÿ´Ê¹¾Â½ÄøÿÞ½ÿÅÊÈ·úÿ·ÃÆÿ
Ê¸¸Æ¸¸¾Æ½·ÿ¿Â·Æ¹Ê·¶¹Æ ôï Â½ÇÂÈÊ·Æ¸ÿ·ÃÆÿ
¸¶¾ÿ¼Åÿ¸¼¿Ê¹ÿÊ½Çÿµ¼¿ÈÊ½ÂÈÿÅ¼¹ÈÂ½ÄÿÂ½ÿ·ÃÆÿ
»Ê¸·ÿÃÊ¿ÅÿÈÆ½·¶¹²ÿ´¼¶¿Çÿ¿ÂÀÆ¿²ÿÃÊµÆÿ
»¹¼Ç¶ÈÆÇÿÈ¼¼¿Â½Äúÿ½¼·ÿ´Ê¹¾Â½Äøÿ×¿ÆÊ¸Æÿ
¸ÆÆÿ·ÃÆÿ¹Æ¿ÆµÊ½·ÿµ¼¿¶¾Æÿ¼Åÿ·ÃÆÿÕÆ¸»¼½¸Æÿ
·¼ÿä¼¾¾Æ½·¸ÿÅ¼¹ÿ¾¼¹ÆÿÇÆ·ÊÂ¿ÆÇÿ
¹Æ¸»¼½¸Æ¸øÿ

éùÿÖÉÌÿêÈ¿ÿÚÂÅÅ¼½ÈÂÃÿá¾ÿØÌÐ¾ÂÃÐÏÅ¸ÿ
êÃ½ÈÎÈÁÐ½ÌÍÿÖÂÿåÃÍÐÃÊÌ¿ÿéÂ½ÉÿÚ¼ÏÅÈÎÿ
âÌÐÅ½ÉÿÐÃÍÿÓÌÅËÐ¿Ìÿ

ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÅÂ½Ç¸ÿ·ÃÊ·ÿ·ÃÆÿ
Æ¿ÆµÊ·ÆÇÿÊ·¾¼¸»ÃÆ¹ÂÈÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼Åÿ
·ÃÆÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ¾Ê²ÿ
¹ÆÊ¸¼½ÊÉ¿²ÿÉÆÿÊ½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ
·ÃÆÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ¼ÅÿÈ¶¹¹Æ½·ÿ
Ê½ÇÿÅ¶·¶¹ÆÿÄÆ½Æ¹Ê·Â¼½¸øÿÓÃÂ¸ÿ¸ÆÈ·Â¼½ÿ
ÇÆ¸È¹ÂÉÆ¸ÿ·ÃÆÿ¾ÊÁ¼¹ÿ»ÂÆÈÆ¸ÿ¼Åÿ¸ÈÂÆ½·ÂÅÂÈÿ
ÆµÂÇÆ½ÈÆÿ¸¶»»¼¹·Â½Äÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄúÿÇÂ¸È¶¸¸Æ¸ÿÉ¼·Ãÿ
·ÃÆÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ½Ê·¶¹Æÿ¼Åÿ
·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄúÿÊ½Çÿ
ÊÇÇ¹Æ¸¸Æ¸ÿÊÿ½¶¾ÉÆ¹ÿ¼ÅÿÀÆ²ÿÂ¸¸¶Æ¸ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÈ¼½¸ÂÇÆ¹ÆÇÿ´ÃÆ½ÿ
ÆµÊ¿¶Ê·Â½Äÿ·ÃÆÿ¸·Ê·Æÿ¼Åÿ·ÃÆÿ¸ÈÂÆ½ÈÆÿÊ¸ÿ
´Æ¿¿ÿÊ¸ÿÀÆ²ÿ»¶É¿ÂÈÿÈ¼¾¾Æ½·¸ÿ¼½ÿ·ÃÆÿ
×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸øÿçÇÇÂ·Â¼½Ê¿ÿÇÆ·ÊÂ¿ÿ
ÈÊ½ÿÉÆÿÅ¼¶½ÇÿÂ½ÿ·ÃÆÿÓÔãÿÊ½Çÿ·ÃÆÿ
ÕÆ¸»¼½¸Æÿ·¼ÿä¼¾¾Æ½·¸ÿÇ¼È¶¾Æ½·øÿ
ç¸ÿÇÆ¸È¹ÂÉÆÇÿÂ½ÿÔÆÈ·Â¼½ÿÞÞÿ¼Åÿ·ÃÆ¸Æÿ

áÂ½ÇÂ½Ä¸úÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ·Æ¸·ÿ¶½ÇÆ¹ÿ
äççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿÇ¼Æ¸ÿ½¼·ÿ¹Æº¶Â¹Æÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿ·¼ÿÂÇÆ½·ÂÅ²ÿÊÿÉ¹ÂÄÃ·ÿ¿Â½Æúÿ
º¶Ê½·Â·Ê·ÂµÆÿ·Ã¹Æ¸Ã¼¿ÇÿÊÉ¼µÆÿ´ÃÂÈÃÿÊÿ

»¼¸Â·ÂµÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄÿÈÊ½ÿÉÆÿ
¾ÊÇÆøÿÓÃÆÿ¸·Ê·¶·¼¹²ÿ¿Ê½Ä¶ÊÄÆÿÆ³»¿ÂÈÂ·¿²ÿ
ÈÊ¿¿¸ÿ¶»¼½ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ·¼ÿ¶¸ÆÿÃÆ¹ÿ
Á¶ÇÄ¾Æ½·øÿÓÃÂ¸ÿ¸ÆÈ·Â¼½ÿÇÆ¸È¹ÂÉÆ¸ÿ·ÃÆÿ
ÄÆ½Æ¹Ê¿ÿÊ»»¹¼ÊÈÃÿ¶¸ÆÇÿÉ²ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ½ÿ¹ÆÊÈÃÂ½Äÿ·ÃÆÿÁ¶ÇÄ¾Æ½·ÿ
·ÃÊ·ÿÊÿ»¼¸Â·ÂµÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äÿ
¸Ã¼¶¿ÇÿÉÆÿ¾ÊÇÆúÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿ·ÃÆÿ¸»ÆÈÂÅÂÈÿ
¹Ê·Â¼½Ê¿ÆÿÅ¼¹ÿÅÂ½ÇÂ½Äÿ·ÃÊ·ÿ·ÃÆÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ¾Ê²ÿ¹ÆÊ¸¼½ÊÉ¿²ÿÉÆÿ
Ê½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿÉ¼·Ãÿ»¶É¿ÂÈÿ
ÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æøÿ
áÂ¹¸·úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÅÂ½Ç¸ÿ·ÃÆÿ

¸ÈÂÆ½·ÂÅÂÈÿÆµÂÇÆ½ÈÆÿ¿Â½ÀÂ½ÄÿÃ¶¾Ê½ÿ
Æ¾Â¸¸Â¼½¸ÿÊ½Çÿ¹Æ¸¶¿·Â½ÄÿÆ¿ÆµÊ·ÆÇÿ
Ê·¾¼¸»ÃÆ¹ÂÈÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼Åÿ·ÃÆÿ¸Â³ÿ
´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ·¼ÿ
¼É¸Æ¹µÆÇÿÄ¿¼ÉÊ¿ÿÊ½Çÿ¹ÆÄÂ¼½Ê¿ÿ
·Æ¾»Æ¹Ê·¶¹ÆÿÂ½È¹ÆÊ¸Æ¸ÿÊ½Çÿ¼·ÃÆ¹ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆ¸ÿ·¼ÿÉÆÿ¸¶ÅÅÂÈÂÆ½·¿²ÿ¹¼É¶¸·ÿÊ½Çÿ
È¼¾»Æ¿¿Â½ÄøÿÓÃÂ¸ÿÆµÂÇÆ½ÈÆÿÂ¸ÿÉ¹ÂÆÅ¿²ÿ
Æ³»¿ÊÂ½ÆÇÿÂ½ÿ¾¼¹ÆÿÇÆ·ÊÂ¿ÿÂ½ÿÔÆÈ·Â¼½ÿÑÿ¼Åÿ
·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ
¹ÆÈ¼Ä½Â±Æ¸ÿ·ÃÊ·ÿ·ÃÆÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ
Ê¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÆ¿ÆµÊ·ÆÇÿÊ·¾¼¸»ÃÆ¹ÂÈÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼ÅÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿÊ½Çÿ
·ÃÆÿ¼·ÃÆ¹ÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ
ÃÊµÆÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿ·¼ÿÊÅÅÆÈ·ÿÆ¸¸Æ½·ÂÊ¿¿²ÿ
ÆµÆ¹²ÿÊ¸»ÆÈ·ÿ¼ÅÿÃ¶¾Ê½ÿÃÆÊ¿·Ãúÿ¸¼ÈÂÆ·²ÿ
Ê½Çÿ·ÃÆÿ½Ê·¶¹Ê¿ÿÆ½µÂ¹¼½¾Æ½·øÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ·ÃÆ¹ÆÅ¼¹Æÿ½¼·ÿ¿Â¾Â·Â½Äÿ
ÃÆ¹ÿÈ¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼Åÿ»¼·Æ½·ÂÊ¿ÿ¹Â¸À¸ÿÊ½Çÿ
Â¾»ÊÈ·¸ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÃ¶¾Ê½ÿ
Æ¾Â¸¸Â¼½¸ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ·¼ÿÊ½²ÿ
¼½Æÿ»Ê¹·ÂÈ¶¿Ê¹ÿÆ¿Æ¾Æ½·ÿ¼ÅÿÃ¶¾Ê½ÿÃÆÊ¿·Ãúÿ
¸ÆÈ·¼¹ÿ¼Åÿ·ÃÆÿÆÈ¼½¼¾²úÿ¹ÆÄÂ¼½ÿ¼Åÿ·ÃÆÿ
È¼¶½·¹²úÿ¼¹ÿ·¼ÿÊ½²ÿ¼½Æÿ»Ê¹·ÂÈ¶¿Ê¹ÿÊ¸»ÆÈ·ÿ
¼Åÿ·ÃÆÿ½Ê·¶¹Ê¿ÿÆ½µÂ¹¼½¾Æ½·øÿÕÊ·ÃÆ¹úÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿÉÊ¸Â½ÄÿÃÆ¹ÿÅÂ½ÇÂ½Äÿ¼½ÿ
·ÃÆÿ·¼·Ê¿ÿ´ÆÂÄÃ·ÿ¼Åÿ¸ÈÂÆ½·ÂÅÂÈÿÆµÂÇÆ½ÈÆúÿ
Ê½Çÿ´ÃÊ·ÿ·ÃÆÿ¸ÈÂÆ½ÈÆÿÃÊ¸ÿ·¼ÿ¸Ê²ÿ
¹ÆÄÊ¹ÇÂ½Äÿ·ÃÆÿ½Ê·¶¹ÆÿÊ½Çÿ»¼·Æ½·ÂÊ¿ÿ
¾ÊÄ½Â·¶ÇÆÿ¼Åÿ·ÃÆÿ¹Â¸À¸ÿÊ½ÇÿÂ¾»ÊÈ·¸ÿ
ÊÈ¹¼¸¸ÿÊ¿¿ÿÈ¿Â¾Ê·Æù¸Æ½¸Â·ÂµÆÿÆ¿Æ¾Æ½·¸ÿ¼Åÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æúÿ½¼´ÿÊ½Çÿ
»¹¼ÁÆÈ·ÆÇÿ¼¶·ÿÂ½·¼ÿ·ÃÆÿÅ¼¹Æ¸ÆÆÊÉ¿ÆÿÅ¶·¶¹Æøÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÃÊ¸ÿÈ¼½¸ÂÇÆ¹ÆÇÿ·ÃÆÿ

¸·Ê·Æÿ¼Åÿ·ÃÆÿ¸ÈÂÆ½ÈÆÿ¼½ÿÃ¼´ÿÃ¶¾Ê½ÿ
Æ¾Â¸¸Â¼½¸ÿÊ½Çÿ·ÃÆÿ¹Æ¸¶¿·Â½ÄÿÆ¿ÆµÊ·ÆÇÿ
Ê·¾¼¸»ÃÆ¹ÂÈÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼Åÿ´Æ¿¿ùÿ
¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ¾Ê²ÿÊÅÅÆÈ·ÿÆÊÈÃÿ
¼Åÿ·ÃÆÿ¾ÊÁ¼¹ÿ¹Â¸ÀÿÈÊ·ÆÄ¼¹ÂÆ¸úÿÈùÌùûÿ·Ã¼¸Æÿ
·ÃÊ·ÿÊ¹ÆÿÇÆ¸È¹ÂÉÆÇÿÂ½ÿ·ÃÆÿÓÔãúÿ´ÃÂÈÃÿ
Â½È¿¶ÇÆÿÃ¶¾Ê½ÿÃÆÊ¿·ÃúÿÊÂ¹ÿº¶Ê¿Â·²úÿÅ¼¼Çÿ
»¹¼Ç¶È·Â¼½ÿÊ½ÇÿÊÄ¹ÂÈ¶¿·¶¹ÆúÿÅ¼¹Æ¸·¹²úÿ
´Ê·Æ¹ÿ¹Æ¸¼¶¹ÈÆ¸úÿ¸ÆÊÿ¿ÆµÆ¿ÿ¹Â¸ÆÿÊ½Çÿ
È¼Ê¸·Ê¿ÿÊ¹ÆÊ¸úÿ·ÃÆÿÆ½Æ¹Ä²ÿ¸ÆÈ·¼¹úÿ
Â½Å¹Ê¸·¹¶È·¶¹ÆÿÊ½Çÿ¸Æ··¿Æ¾Æ½·¸úÿÊ½Çÿ
ÆÈ¼¸²¸·Æ¾¸ÿÊ½Çÿ´Â¿Ç¿ÂÅÆøÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿ¶½ÇÆ¹¸·Ê½Ç¸ÿ·ÃÊ·ÿ·ÃÆÿ
½Ê·¶¹ÆÿÊ½Çÿ»¼·Æ½·ÂÊ¿ÿ¸ÆµÆ¹Â·²ÿ¼ÅÿÂ¾»ÊÈ·¸ÿ
ÈÊ½ÿµÊ¹²ÿÊÈ¹¼¸¸ÿ·ÃÆ¸ÆÿÇÂÅÅÆ¹Æ½·ÿÆ¿Æ¾Æ½·¸ÿ
¼Åÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹ÆúÿÊ½Çÿ·ÃÊ·ÿ
·ÃÆ²ÿÈÊ½ÿµÊ¹²ÿÉ²ÿ¹ÆÄÂ¼½úÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿ¼µÆ¹ÿ
·Â¾Æøÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ·ÃÆ¹ÆÅ¼¹ÆÿÊ´Ê¹Æÿ

·ÃÊ·úÿÉÆÈÊ¶¸ÆÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿÃÊ¸ÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿ·¼ÿÉÆÿÅÊ¹ùÿ
¹ÆÊÈÃÂ½ÄÿÊ½Çÿ¾¶¿·ÂùÇÂ¾Æ½¸Â¼½Ê¿úÿ½¼·ÿÊ¿¿ÿ

×ÐÅéÔÃÐÿÞÇÁî÷õí÷ùùñÿ øöïôõÿéÐÒÿøõûÿ÷ùùð âËÃÿ÷÷ùùùø ÜÝÿùùùùù çÅÉÿùùù÷ð çÉÃÿõòùø ÚÏÉÃÿõòùù èïÕçÛÕçßÕøôéèÛõúÚåß øôéèÛõÐ
ÅÇ
À
Ð
ÿÇ
È
ÿé
Ú
á
ô
ê
à
Ú
ö
ê
ø
Ü
Û
Ý
é
ÿÀ
ÌÃÍ
ÿÛ
Ø
à
è
Ú
õ



ôôõøöÿ ìÙÚÙÎÝÓÿ âÙ×ÕÍÌÙÎ ÷Ñ¼¿øÿ ïòúÿ Ù¼øÿ ôóí ÷Ó¶Æ¸ÇÊ²úÿ ãÆÈÆ¾ÉÆ¹ÿ õñúÿ ôööí ÷Õ¶¿Æ¸ÿ Ê½Çÿ ÕÆÄ¶¿Ê·Â¼½¸ÿ

¹Â¸À¸ÿÊ½Çÿ»¼·Æ½·ÂÊ¿ÿÂ¾»ÊÈ·¸ÿÈÊ½ÿÉÆÿ
ÈÃÊ¹ÊÈ·Æ¹Â±ÆÇÿ´Â·ÃÿÊÿ¶½ÂÅ¼¹¾ÿ¿ÆµÆ¿ÿ¼Åÿ
º¶Ê½·ÂÅÂÈÊ·Â¼½ÿ¼¹ÿ¶½ÇÆ¹¸·Ê½ÇÂ½Äúÿ½¼¹ÿÈÊ½ÿ
·ÃÆ²ÿÉÆÿÈÃÊ¹ÊÈ·Æ¹Â±ÆÇÿ´Â·Ãÿ¶½ÂÅ¼¹¾ÿ
¾Æ·¹ÂÈ¸øÿàÂµÆ½ÿ·ÃÂ¸ÿµÊ¹ÂÆ·²ÿÂ½ÿ½¼·ÿ¼½¿²ÿ
·ÃÆÿ½Ê·¶¹ÆÿÊ½Çÿ»¼·Æ½·ÂÊ¿ÿ¾ÊÄ½Â·¶ÇÆÿ¼Åÿ
¹Â¸À¸ÿÊ½ÇÿÂ¾»ÊÈ·¸úÿÉ¶·ÿÊ¿¸¼ÿÂ½ÿ¼¶¹ÿÊÉÂ¿Â·²ÿ
·¼ÿÈÃÊ¹ÊÈ·Æ¹Â±Æúÿº¶Ê½·ÂÅ²ÿÊ½Çÿ»¹¼ÁÆÈ·ÿÂ½·¼ÿ
·ÃÆÿÅ¶·¶¹Æÿ¸¶ÈÃÿÂ¾»ÊÈ·¸úÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿ¾¶¸·ÿ¶¸ÆÿÃÆ¹ÿÁ¶ÇÄ¾Æ½·ÿ·¼ÿ
´ÆÂÄÃÿ·ÃÆÿ·Ã¹ÆÊ·ÿÂ½ÿÆÊÈÃÿ¼Åÿ·ÃÆÿ¹Â¸Àÿ
ÈÊ·ÆÄ¼¹ÂÆ¸úÿ´ÆÂÄÃÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿÉÆ½ÆÅÂ·¸ÿ
´ÃÆ¹Æÿ¹Æ¿ÆµÊ½·úÿÊ½Çÿ¶¿·Â¾Ê·Æ¿²ÿÁ¶ÇÄÆÿ
´ÃÆ·ÃÆ¹ÿ·ÃÆ¸Æÿ¹Â¸À¸ÿÊ½ÇÿÉÆ½ÆÅÂ·¸úÿ´ÃÆ½ÿ
µÂÆ´ÆÇÿÂ½ÿ·¼·Ê¿úÿÊ¹ÆÿÁ¶ÇÄÆÇÿ·¼ÿÉÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Ç÷¼¹ÿ
´Æ¿ÅÊ¹Æøÿ
ÓÃÂ¸ÿÃÊ¸ÿÊÿ½¶¾ÉÆ¹ÿ¼ÅÿÂ¾»¿ÂÈÊ·Â¼½¸ÿÅ¼¹ÿ

·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÊ»»¹¼ÊÈÃÿÂ½ÿ
Ê¸¸Æ¸¸Â½Äÿ·ÃÆÿ½Ê·¶¹ÆÿÊ½Çÿ¾ÊÄ½Â·¶ÇÆÿ¼Åÿ
¹Â¸ÀÿÊ½ÇÿÂ¾»ÊÈ·¸ÿÊÈ¹¼¸¸ÿÆÊÈÃÿ¼Åÿ·ÃÆÿ¹Â¸Àÿ
ÈÊ·ÆÄ¼¹ÂÆ¸øÿáÂ¹¸·úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÃÊ¸ÿ
½¼·ÿÆ¸·ÊÉ¿Â¸ÃÆÇÿÊÿ¸»ÆÈÂÅÂÈÿ·Ã¹Æ¸Ã¼¿Çÿ
¾Æ·¹ÂÈÿÅ¼¹ÿÆÊÈÃÿÈÊ·ÆÄ¼¹²ÿ¼Åÿ¹Â¸ÀÿÊ½Çÿ
Â¾»ÊÈ·¸øÿç¿¸¼úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ½¼·ÿ
½ÆÈÆ¸¸Ê¹Â¿²ÿ»¿ÊÈÂ½Äÿ·ÃÆÿÄ¹ÆÊ·Æ¸·ÿ´ÆÂÄÃ·ÿ
¼½ÿ·Ã¼¸Æÿ¹Â¸À¸ÿÊ½ÇÿÂ¾»ÊÈ·¸ÿ´ÃÂÈÃÿÃÊµÆÿ
ÉÆÆ½ÿ·ÃÆÿ¸¶ÉÁÆÈ·ÿ¼Åÿ·ÃÆÿ¾¼¸·ÿ¸·¶Ç²ÿ¼¹ÿ
º¶Ê½·ÂÅÂÈÊ·Â¼½øÿ
×Ê¹·ÿ¼Åÿ·ÃÆÿµÊ¹ÂÊ·Â¼½ÿÂ½ÿ¹Â¸À¸ÿÊ½Çÿ

Â¾»ÊÈ·¸ÿÂ¸ÿ·ÃÆÿÅÊÈ·ÿ·ÃÊ·ÿÈ¿Â¾ÉÂ½Äÿ
Ê·¾¼¸»ÃÆ¹ÂÈÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼Åÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ½ÇÿÊ¸¸¼ÈÂÊ·ÆÇÿ
·Æ¾»Æ¹Ê·¶¹ÆÿÂ½È¹ÆÊ¸Æ¸ÿÈÊ½ÿÉ¹Â½ÄÿÊÉ¼¶·ÿ
¸¼¾Æÿ»¼·Æ½·ÂÊ¿ÿÉÆ½ÆÅÂ·¸ÿ·¼ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ
Ê½Çÿ´Æ¿ÅÊ¹ÆÿÂ½ÿÊÇÇÂ·Â¼½ÿ·¼ÿÊÇµÆ¹¸Æÿ¹Â¸À¸øÿ
ÓÃÆÿÈ¶¹¹Æ½·ÿ¶½ÇÆ¹¸·Ê½ÇÂ½Äÿ¼ÅÿÊ½²ÿ
»¼·Æ½·ÂÊ¿ÿÉÆ½ÆÅÂ·¸ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ
Ã¶¾Ê½ùÂ½Ç¶ÈÆÇÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ¸ÿ
ÇÆ¸È¹ÂÉÆÇÿÂ½ÿ·ÃÆÿÓÔãÿÊ½ÇÿÂ¸ÿ·ÊÀÆ½ÿÂ½·¼ÿ
È¼½¸ÂÇÆ¹Ê·Â¼½ÿÃÆ¹ÆøÿÓÃÆÿ»¼·Æ½·ÂÊ¿ÿÅ¼¹ÿ
É¼·ÃÿÊÇµÆ¹¸ÆÿÊ½ÇÿÉÆ½ÆÅÂÈÂÊ¿ÿÆÅÅÆÈ·¸ÿÊ¹Æÿ
È¼½¸ÂÇÆ¹ÆÇúÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿ·ÃÆÿ¹Æ¿Ê·ÂµÆÿ
¾ÊÄ½Â·¶ÇÆÿ¼Åÿ¸¶ÈÃÿÆÅÅÆÈ·¸úÿ·¼ÿ·ÃÆÿÆ³·Æ½·ÿ
·ÃÊ·ÿ·ÃÆÿ¹Æ¿Ê·ÂµÆÿ¾ÊÄ½Â·¶ÇÆ¸ÿÈÊ½ÿÉÆÿ
º¶Ê½·ÂÅÂÆÇÿ¼¹ÿÈÃÊ¹ÊÈ·Æ¹Â±ÆÇøÿ
á¶¹·ÃÆ¹¾¼¹ÆúÿÄÂµÆ½ÿ·ÃÆÿ¾¶¿·Â»¿Æÿ´Ê²¸ÿÂ½ÿ
´ÃÂÈÃÿ·ÃÆÿÉ¶Â¿Ç¶»ÿ¼ÅÿÊ·¾¼¸»ÃÆ¹ÂÈÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÈÊ½ÿÈÊ¶¸ÆÿÆÅÅÆÈ·¸ÿþÌùÊùûÿ
µÂÊÿÆ¿ÆµÊ·ÆÇÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ
È¼½ÈÆ½·¹Ê·Â¼½¸úÿµÂÊÿ·Æ¾»Æ¹Ê·¶¹Æÿ
Â½È¹ÆÊ¸Æ¸úÿµÂÊÿ»¹ÆÈÂ»Â·Ê·Â¼½ÿÂ½È¹ÆÊ¸Æ¸úÿ
µÂÊÿ¸ÆÊÿ¿ÆµÆ¿ÿ¹Â¸ÆúÿÊ½ÇÿµÂÊÿÈÃÊ½ÄÆ¸ÿÂ½ÿ
Æ³·¹Æ¾ÆÿÆµÆ½·¸ýúÿ·ÃÆ¸Æÿ¾¶¿·Â»¿Æÿ
»Ê·Ã´Ê²¸ÿÊ¹ÆÿÈ¼½¸ÂÇÆ¹ÆÇøÿá¼¹ÿÆ³Ê¾»¿Æúÿ
Æ¿ÆµÊ·ÆÇÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ
¾Ê²ÿÉÆÿÉÆ½ÆÅÂÈÂÊ¿ÿ·¼ÿÈ¹¼»ÿ²ÂÆ¿Ç¸úÿÉ¶·ÿ
ÈÃÊ½ÄÆ¸ÿÂ½ÿ·Æ¾»Æ¹Ê·¶¹ÆÿÊ½Çÿ
»¹ÆÈÂ»Â·Ê·Â¼½ÿ¾Ê²ÿÉÆÿÊÇµÆ¹¸ÆÿÊ½Çÿ¾¶¸·ÿ
Ê¿¸¼ÿÉÆÿÈ¼½¸ÂÇÆ¹ÆÇøÿÛÂÀÆ´Â¸Æúÿ¾¼ÇÆ¸·ÿ
·Æ¾»Æ¹Ê·¶¹ÆÿÂ½È¹ÆÊ¸Æ¸ÿ¾Ê²ÿÃÊµÆÿ¸¼¾Æÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÉÆ½ÆÅÂ·¸ÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿÃÊ¹¾¸úÿ
Ê½Çÿ¼·ÃÆ¹ÿ»Ê·Ã´Ê²¸ÿ¸¶ÈÃÿÊ¸ÿÈÃÊ½ÄÆ¸ÿÂ½ÿ
ÊÂ¹ÿº¶Ê¿Â·²ÿÊ½ÇÿÆ³·¹Æ¾ÆÿÆµÆ½·¸ÿ¾¶¸·ÿÊ¿¸¼ÿ
ÉÆÿÈ¼½¸ÂÇÆ¹ÆÇøÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÃÊ¸ÿÉÊ¿Ê½ÈÆÇÿÊ½Çÿ

´ÆÂÄÃÆÇÿ·ÃÆÿµÊ¹²Â½Äÿ¹Â¸À¸ÿÊ½ÇÿÆÅÅÆÈ·¸ÿÅ¼¹ÿ
ÆÊÈÃÿ¸ÆÈ·¼¹øÿÔÃÆÿÃÊ¸ÿÁ¶ÇÄÆÇÿ´ÃÆ·ÃÆ¹ÿ
·ÃÆ¹ÆÿÂ¸ÿÊÿ»Ê··Æ¹½ÿÊÈ¹¼¸¸ÿ·ÃÆÿ¸ÆÈ·¼¹ÿ·ÃÊ·ÿ

¸¶»»¼¹·¸ÿ¼¹ÿÇ¼Æ¸ÿ½¼·ÿ¸¶»»¼¹·ÿÊ½ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄúÿÊ½ÇÿÂÅÿ¸¼ÿ
´ÃÆ·ÃÆ¹ÿ·ÃÆÿ¸¶»»¼¹·ÿÂ¸ÿ¼Åÿ¾¼¹Æÿ¼¹ÿ¿Æ¸¸ÿ
´ÆÂÄÃ·øÿÞ½ÿÈÊ¸Æ¸ÿ´ÃÆ¹Æÿ·ÃÆ¹ÆÿÂ¸ÿÉ¼·ÃÿÊÿ
»¼·Æ½·ÂÊ¿ÿÅ¼¹ÿÉÆ½ÆÅÂ·¸ÿÊ½Çÿ¹Â¸À¸ÿ¼ÅÿÃÊ¹¾úÿ
·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÃÊ¸ÿÉÊ¿Ê½ÈÆÇÿ·ÃÆ¸Æÿ
ÅÊÈ·¼¹¸ÿÉ²ÿÇÆ·Æ¹¾Â½Â½Äÿ´ÃÆ·ÃÆ¹ÿ·ÃÆ¹Æÿ
Ê»»ÆÊ¹¸ÿ·¼ÿÉÆÿÊ½²ÿÇÂ¹ÆÈ·Â¼½Ê¿ÿ·¹Æ½ÇÿÂ½ÿ
·ÃÆÿ¼µÆ¹Ê¿¿ÿÆµÂÇÆ½ÈÆÿ·ÃÊ·ÿ´¼¶¿Çÿ¸¶»»¼¹·ÿ
»¿ÊÈÂ½Äÿ¾¼¹Æÿ´ÆÂÄÃ·ÿ¼½ÿ¼½Æÿ·ÃÊ½ÿ·ÃÆÿ
¼·ÃÆ¹úÿ·ÊÀÂ½ÄÿÂ½·¼ÿÈ¼½¸ÂÇÆ¹Ê·Â¼½ÿÊ¿¿ÿ·ÃÊ·ÿ
Â¸ÿÀ½¼´½ÿÊÉ¼¶·ÿ·ÃÆÿ¿ÂÀÆ¿ÂÃ¼¼Çÿ¼Åÿ·ÃÆÿ
µÊ¹Â¼¶¸ÿ¹Â¸À¸ÿÊ½ÇÿÆÅÅÆÈ·¸ÿÊ½Çÿ·ÃÆÂ¹ÿ
¸Æ¹Â¼¶¸½Æ¸¸øÿÞ½ÿÊ¿¿ÿ¼Åÿ·ÃÆ¸ÆÿÈÊ¸Æ¸úÿ·ÃÆÿ
Á¶ÇÄ¾Æ½·ÿÂ¸ÿ¿Ê¹ÄÆ¿²ÿº¶Ê¿Â·Ê·ÂµÆÿÂ½ÿ½Ê·¶¹Æúÿ
Ê½ÇÿÂ¸ÿ½¼·ÿ¹ÆÇ¶ÈÂÉ¿Æÿ·¼ÿ»¹ÆÈÂ¸Æÿ¾Æ·¹ÂÈ¸ÿ
¼¹ÿº¶Ê½·ÂÅÂÈÊ·Â¼½øÿ
ÕÆÄÊ¹ÇÂ½Äÿ·ÃÆÿ·Â¾ÆÅ¹Ê¾ÆÿÅ¼¹ÿ·ÃÆÿ

Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ·Æ¸·úÿÂ·ÿÂ¸ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿµÂÆ´ÿ·ÃÊ·ÿÉ¼·ÃÿÈ¶¹¹Æ½·ÿ
Ê½ÇÿÅ¶·¶¹ÆÿÈ¼½ÇÂ·Â¼½¸ÿ¾¶¸·ÿÉÆÿ
È¼½¸ÂÇÆ¹ÆÇøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ·Ã¶¸ÿ
·ÊÀÂ½Äÿ·ÃÆÿµÂÆ´ÿ·ÃÊ·ÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
»Æ¹Â¼Çÿ¼ÅÿÊ½Ê¿²¸Â¸ÿÆ³·Æ½ÇÿÅ¹¼¾ÿ·ÃÆÿ
È¶¹¹Æ½·ÿ·Â¾Æÿ·¼ÿ·ÃÆÿ½Æ³·ÿ¸ÆµÆ¹Ê¿ÿÇÆÈÊÇÆ¸úÿ
Ê½ÇÿÂ½ÿ¸¼¾ÆÿÈÊ¸Æ¸ÿ·¼ÿ·ÃÆÿÆ½Çÿ¼Åÿ·ÃÂ¸ÿ
ÈÆ½·¶¹²øÿÓÃÂ¸ÿÈ¼½¸ÂÇÆ¹Ê·Â¼½ÿÂ¸ÿÊ¿¸¼ÿ
È¼½¸Â¸·Æ½·ÿ´Â·Ãÿ·ÃÆÿ·Â¾ÆÅ¹Ê¾Æ¸ÿ¶¸ÆÇÿÂ½ÿ
·ÃÆÿ¶½ÇÆ¹¿²Â½Äÿ¸ÈÂÆ½·ÂÅÂÈÿÊ¸¸Æ¸¸¾Æ½·¸øÿ
ÓÃÆÿÅ¶·¶¹Æÿ·Â¾ÆÅ¹Ê¾Æÿ¶½ÇÆ¹ÿ
È¼½¸ÂÇÆ¹Ê·Â¼½ÿÂ¸ÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿ·ÃÆÿ
Ê·¾¼¸»ÃÆ¹ÂÈÿ¿ÂÅÆ·Â¾ÆÿÊ½ÇÿÈ¿Â¾Ê·ÆÿÆÅÅÆÈ·¸ÿ
¼Åÿ·ÃÆÿ¸Â³ÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸úÿ
Ê½ÇÿÊ¿¸¼ÿ´Â·Ãÿ¼¶¹ÿÊÉÂ¿Â·²ÿ·¼ÿ¾ÊÀÆÿ
¹ÆÊ¸¼½ÊÉ¿ÆÿÊ½Çÿ»¿Ê¶¸ÂÉ¿Æÿ»¹¼ÁÆÈ·Â¼½¸ÿ¼Åÿ
Å¶·¶¹ÆÿÈ¼½ÇÂ·Â¼½¸øÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÊÈÀ½¼´¿ÆÇÄÆ¸ÿ·ÃÊ·ÿ

¸¼¾ÆÿÊ¸»ÆÈ·¸ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¸ÈÂÆ½ÈÆÿ
Ê½Çÿ·ÃÆÿ»¹¼ÁÆÈ·ÆÇÿÂ¾»ÊÈ·¸ÿÊ¹Æÿ¾¼¹Æÿ
ÈÆ¹·ÊÂ½ÿ·ÃÊ½ÿ¼·ÃÆ¹¸øÿØ¶¹ÿ¸·Ê·Æÿ¼Åÿ
À½¼´¿ÆÇÄÆÿÂ¸ÿ¸·¹¼½ÄÆ¸·ÿÅ¼¹ÿ¹ÆÈÆ½·¿²ÿ
¼É¸Æ¹µÆÇúÿ¿Ê¹ÄÆù¸ÈÊ¿ÆÿÈÃÊ½ÄÆ¸øÿ
Ò½ÈÆ¹·ÊÂ½·²ÿ·Æ½Ç¸ÿ·¼ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ
ÈÃÊ¹ÊÈ·Æ¹Â±Â½ÄÿÈÃÊ½ÄÆ¸ÿÊ·ÿ¸¾Ê¿¿Æ¹ÿ
þ¹ÆÄÂ¼½Ê¿ýÿ¸ÈÊ¿Æ¸ÿ¹Æ¿Ê·ÂµÆÿ·¼ÿ¿Ê¹ÄÆÿþÄ¿¼ÉÊ¿ýÿ
¸ÈÊ¿Æ¸øÿÒ½ÈÆ¹·ÊÂ½·²ÿÊ¿¸¼ÿÂ½È¹ÆÊ¸Æ¸ÿÊ¸ÿ·ÃÆÿ
·Æ¾»¼¹Ê¿ÿ¸ÈÊ¿Æ¸ÿ¾¼µÆÿÊ´Ê²ÿÅ¹¼¾ÿ
»¹Æ¸Æ½·úÿÆÂ·ÃÆ¹ÿÉÊÈÀ´Ê¹ÇúÿÉ¶·ÿ¾¼¹Æÿ
Â¾»¼¹·Ê½·¿²ÿÅ¼¹´Ê¹ÇÿÂ½ÿ·Â¾Æøÿ
Ù¼½Æ·ÃÆ¿Æ¸¸úÿ·ÃÆÿÈ¶¹¹Æ½·ÿ¸·Ê·Æÿ¼Åÿ
À½¼´¿ÆÇÄÆÿ¼Åÿ¼É¸Æ¹µÆÇÿÊ½Çÿ»Ê¸·ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆ¸ÿÊ½Çÿ·ÃÆÂ¹ÿÈÊ¶¸Æ¸ÿÆ½ÊÉ¿Æ¸ÿ
»¹¼ÁÆÈ·Â¼½¸ÿ¼Åÿ»¿Ê¶¸ÂÉ¿ÆÿÅ¶·¶¹ÆÿÈÃÊ½ÄÆ¸ÿ
¶½ÇÆ¹ÿÇÂÅÅÆ¹Æ½·ÿ¸ÈÆ½Ê¹Â¼¸ÿ¼Åÿ
Ê½·Ã¹¼»¼ÄÆ½ÂÈÿÅ¼¹ÈÂ½ÄÿÅ¼¹ÿÊÿ¹Ê½ÄÆÿ¼Åÿ
¸»Ê·ÂÊ¿ÿÊ½Çÿ·Æ¾»¼¹Ê¿ÿ¸ÈÊ¿Æ¸øÿ
Þ½ÿ¸¼¾ÆÿÈÊ¸Æ¸úÿ´ÃÆ¹Æÿ·ÃÆÿ¿ÆµÆ¿ÿ¼Åÿ

¸Æ½¸Â·ÂµÂ·²ÿ·¼ÿÈ¿Â¾Ê·Æÿ¼ÅÿÊÿ»Ê¹·ÂÈ¶¿Ê¹ÿ
¸ÆÈ·¼¹ÿÃÊ¸ÿÉÆÆ½ÿÆ³·Æ½¸ÂµÆ¿²ÿ¸·¶ÇÂÆÇúÿ
Å¶·¶¹ÆÿÂ¾»ÊÈ·¸ÿÈÊ½ÿÉÆÿº¶Ê½·ÂÅÂÆÇÿ
´ÃÆ¹ÆÊ¸ÿÂ½ÿ¼·ÃÆ¹ÿÂ½¸·Ê½ÈÆ¸ÿ¼½¿²ÿÊÿ
º¶Ê¿Â·Ê·ÂµÆÿÇÆ¸È¹Â»·Â¼½ÿ¼ÅÿÊÿÇÂ¹ÆÈ·Â¼½Ê¿ÿ
ÈÃÊ½ÄÆúÿÂÅÿ·ÃÊ·úÿ¾Ê²ÿÉÆÿ»¼¸¸ÂÉ¿ÆøÿÓÃÆÿ
Â½ÃÆ¹Æ½·ÿ¶½ÈÆ¹·ÊÂ½·²ÿÂ½ÿ·ÃÆÿÇÂ¹ÆÈ·Â¼½úÿ
¾ÊÄ½Â·¶ÇÆúÿÊ½Ç÷¼¹ÿ¹Ê·Æÿ¼ÅÿÈÆ¹·ÊÂ½ÿÅ¶·¶¹Æÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ¾»ÊÈ·¸ÿ¼»Æ½¸ÿ¶»ÿ·ÃÆÿ
»¼¸¸ÂÉÂ¿Â·²ÿ·ÃÊ·ÿ¸¼¾ÆÿÈÃÊ½ÄÆ¸ÿÈ¼¶¿ÇÿÉÆÿ
¾¼¹Æÿ¼¹ÿ¿Æ¸¸ÿ¸ÆµÆ¹Æÿ·ÃÊ½ÿÆ³»ÆÈ·ÆÇúÿÊ½Çÿ
·ÃÆÿ»¼¸¸ÂÉÂ¿Â·²ÿ¼Åÿ¶½Ê½·ÂÈÂ»Ê·ÆÇÿ

¼¶·È¼¾Æ¸øÿÞ½ÿ¸¼¾ÆÿÈÊ¸Æ¸úÿ¿¼´ÿ
»¹¼ÉÊÉÂ¿Â·²úÿÃÂÄÃÿÂ¾»ÊÈ·ÿ¼¶·È¼¾Æ¸ÿþÈùÌùûÿ
À½¼´½ÿ¶½À½¼´½¸ýÿÊ¹Æÿ»¼¸¸ÂÉÂ¿Â·ÂÆ¸ÿÉ¶·ÿ
ÈÊ½½¼·ÿÉÆÿÆ³»¿ÂÈÂ·¿²ÿÊ¸¸Æ¸¸ÆÇøÿ

õøÿÓÃÆÿçÂ¹ÿ×¼¿¿¶·Â¼½ÿÞ¸ÿÕÆÊ¸¼½ÊÉ¿²ÿ
ç½·ÂÈÂ»Ê·ÆÇÿÓ¼ÿâ½ÇÊ½ÄÆ¹ÿ×¶É¿ÂÈÿßÆÊ¿·Ãÿ

ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÅÂ½Ç¸ÿ·ÃÊ·ÿ·ÃÆÿ´Æ¿¿ùÿ
¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÂ¸ÿ
¹ÆÊ¸¼½ÊÉ¿²ÿÊ½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃúÿÅ¼¹ÿÉ¼·ÃÿÈ¶¹¹Æ½·ÿÊ½Çÿ
Å¶·¶¹ÆÿÄÆ½Æ¹Ê·Â¼½¸øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ
ÅÂ½Ç¸ÿ·ÃÊ·ÿ·ÃÆÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼ÅÿÈ¶¹¹Æ½·ÿ
ÄÆ½Æ¹Ê·Â¼½¸ÿÂ¸ÿÆ½ÇÊ½ÄÆ¹ÆÇÿÊ½Çÿ·ÃÊ·ÿ·ÃÆÿ
·Ã¹ÆÊ·ÿ·¼ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÅ¼¹ÿÉ¼·ÃÿÈ¶¹¹Æ½·ÿ
Ê½ÇÿÅ¶·¶¹ÆÿÄÆ½Æ¹Ê·Â¼½¸ÿ´Â¿¿ÿ¿ÂÀÆ¿²ÿ¾¼¶½·ÿ
¼µÆ¹ÿ·Â¾ÆÿÊ¸ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÈ¼½·Â½¶Æÿ
·¼ÿÊÈÈ¶¾¶¿Ê·ÆÿÂ½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹ÆÿÊ½Çÿ
¹Æ¸¶¿·ÿÂ½ÿÆµÆ¹ÿÄ¹ÆÊ·Æ¹ÿ¹Ê·Æ¸ÿ¼ÅÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆøÿ
çÅ·Æ¹ÿ¹ÆµÂÆ´ÿ¼Åÿ»¶É¿ÂÈÿÈ¼¾¾Æ½·¸úÿ·ÃÆÿ

çÇ¾Â½Â¸·¹Ê·¼¹ÿÈ¼½·Â½¶Æ¸ÿ·¼ÿÉÆ¿ÂÆµÆÿ·ÃÊ·ÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÈÊ½ÿÂ½È¹ÆÊ¸Æÿ·ÃÆÿ¹Â¸Àÿ¼Åÿ
¾¼¹ÉÂÇÂ·²ÿÊ½Çÿ¾¼¹·Ê¿Â·²ÿÊ½Çÿ·ÃÊ·ÿ·ÃÆ¸Æÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÂ¾»ÊÈ·¸ÿÈÊ½ÿÊ½Çÿ¸Ã¼¶¿ÇÿÉÆÿ
È¼½¸ÂÇÆ¹ÆÇÿ´ÃÆ½ÿÇÆ·Æ¹¾Â½Â½Äÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¶½ÇÆ¹ÿ
äççÿ¸ÆÈ·Â¼½ÿôöôþÊýøÿç¸ÿÇÆ¸È¹ÂÉÆÇÿÂ½ÿ
ÔÆÈ·Â¼½ÿÞÑøåøõÿ¼Åÿ·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸úÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ½¼·ÿ¿Â¾Â·ÆÇÿ·¼ÿ¼½¿²ÿ
È¼½¸ÂÇÆ¹Â½Äÿ´ÃÆ·ÃÆ¹ÿ·ÃÆ¹ÆÿÊ¹ÆÿÊ½²ÿÇÂ¹ÆÈ·ÿ
ÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿ¸¶ÈÃÿÊ¸ÿ¹Æ¸»Â¹Ê·¼¹²ÿ¼¹ÿ
·¼³ÂÈÿÆÅÅÆÈ·¸ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÆ³»¼¸¶¹Æÿ·¼ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿ
Þ½ÿ¾ÊÀÂ½Äÿ·ÃÂ¸ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÅÂ½ÇÂ½Äúÿ

·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÈ¼½¸ÂÇÆ¹ÆÇÿÇÂ¹ÆÈ·ÿ
·Æ¾»Æ¹Ê·¶¹ÆÿÆÅÅÆÈ·¸úÿÊÂ¹ÿº¶Ê¿Â·²ÿÆÅÅÆÈ·¸úÿ
·ÃÆÿ»¼·Æ½·ÂÊ¿ÿÅ¼¹ÿÈÃÊ½ÄÆ¸ÿÂ½ÿµÆÈ·¼¹ùÉ¼¹½Æÿ
ÇÂ¸ÆÊ¸Æ¸úÿÊ½Çÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿÅ¼¹ÿÈÃÊ½ÄÆ¸ÿ
Â½ÿ·ÃÆÿ¸ÆµÆ¹Â·²ÿÊ½ÇÿÅ¹Æº¶Æ½È²ÿ¼ÅÿÆ³·¹Æ¾Æÿ
´ÆÊ·ÃÆ¹ÿÆµÆ½·¸øÿÞ½ÿÊÇÇÂ·Â¼½úÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÈ¼½¸ÂÇÆ¹ÆÇÿ´ÃÆ·ÃÆ¹ÿÊ½Çÿ
Ã¼´ÿ¸¶¸ÈÆ»·ÂÉ¿Æÿ»¼»¶¿Ê·Â¼½¸ÿ¾Ê²ÿÉÆÿ
»Ê¹·ÂÈ¶¿Ê¹¿²ÿÊ·ÿ¹Â¸ÀøÿÓÃÆÿÈ¶¹¹Æ½·ÿ¸·Ê·Æÿ¼Åÿ
¸ÈÂÆ½ÈÆÿ¼½ÿ·ÃÆ¸ÆÿÆÅÅÆÈ·¸ÿÅ¹¼¾ÿ·ÃÆÿ¾ÊÁ¼¹ÿ
Ê¸¸Æ¸¸¾Æ½·ÿ¹Æ»¼¹·¸ÿÂ¸ÿÇÆ¸È¹ÂÉÆÇÿÂ½ÿ
Ä¹ÆÊ·Æ¹ÿÇÆ·ÊÂ¿ÿÂ½ÿ·ÃÆÿÓÔãúÿÊ½Çÿ¼¶¹ÿ
¹Æ¸»¼½¸Æ¸ÿ·¼ÿ»¶É¿ÂÈÿÈ¼¾¾Æ½·¸ÿÊ¹Æÿ
»¹¼µÂÇÆÇÿÂ½ÿ·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿä¼¾¾Æ½·¸ÿ
ã¼È¶¾Æ½·¸øÿ

ÊøÿãÂ¹ÆÈ·ÿÓÆ¾»Æ¹Ê·¶¹ÆÿâÅÅÆÈ·¸ÿ

Þ·ÿÃÊ¸ÿÉÆÆ½ÿÆ¸·Â¾Ê·ÆÇÿ·ÃÊ·ÿ¶½¶¸¶Ê¿¿²ÿ
Ã¼·ÿÇÊ²¸ÿÊ½ÇÿÃÆÊ·ÿ´ÊµÆ¸ÿÊ¹ÆÿÉÆÈ¼¾Â½Äÿ
¾¼¹ÆÿÅ¹Æº¶Æ½·úÿÊ½Çÿ·ÃÊ·ÿ¶½¶¸¶Ê¿¿²ÿÈ¼¿Çÿ
ÇÊ²¸ÿÊ¹ÆÿÉÆÈ¼¾Â½Äÿ¿Æ¸¸ÿÅ¹Æº¶Æ½·úÿÊ¸ÿ
½¼·ÆÇÿÊÉ¼µÆøÿßÆÊ·ÿÂ¸ÿÊ¿¹ÆÊÇ²ÿ·ÃÆÿ¿ÆÊÇÂ½Äÿ
ÈÊ¶¸Æÿ¼Åÿ´ÆÊ·ÃÆ¹ù¹Æ¿Ê·ÆÇÿÇÆÊ·Ã¸ÿÂ½ÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸øÿÞ½ÿ·ÃÆÿÅ¶·¶¹Æúÿ¸ÆµÆ¹ÆÿÃÆÊ·ÿ
´ÊµÆ¸ÿÊ¹Æÿ»¹¼ÁÆÈ·ÆÇÿ·¼ÿÂ½·Æ½¸ÂÅ²ÿÂ½ÿ
¾ÊÄ½Â·¶ÇÆÿÊ½ÇÿÇ¶¹Ê·Â¼½ÿ¼µÆ¹ÿ·ÃÆÿ
»¼¹·Â¼½¸ÿ¼Åÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿ´ÃÆ¹Æÿ
·ÃÆ¸ÆÿÆµÆ½·¸ÿÊ¿¹ÆÊÇ²ÿ¼ÈÈ¶¹øÿßÆÊ·ÿ´ÊµÆ¸ÿ
Ê¹ÆÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ¾Ê¹ÀÆÇÿ¸Ã¼¹·ù·Æ¹¾ÿ
Â½È¹ÆÊ¸Æ¸ÿÂ½ÿ¾¼¹·Ê¿Â·²øÿß¼·ÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿ
ÃÊµÆÿÊ¿¸¼ÿÉÆÆ½ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ
Â½È¹ÆÊ¸ÆÇÿ¾¼¹ÉÂÇÂ·²øÿÓÃÆÿ»¹¼ÁÆÈ·ÆÇÿ
´Ê¹¾Â½ÄÿÂ¸ÿ·ÃÆ¹ÆÅ¼¹Æÿ»¹¼ÁÆÈ·ÆÇÿ·¼ÿ
Â½È¹ÆÊ¸ÆÿÃÆÊ·ÿ¹Æ¿Ê·ÆÇÿ¾¼¹·Ê¿Â·²ÿÊ½Çÿ
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ôîÒøÔøÿâ×çÿþôööíýÿê¾¾Ì¾¾ÄÌÃ½ÿÂËÿ½ÉÌÿáÄÁÐÎ½¾ÿÂËÿ
ãÅÂÏÐÅÿèÉÐÃÊÌÿÂÃÿØÌÊÈÂÃÐÅÿÕù×ùÿêÈ¿ÿÙ¼ÐÅÈ½¸íÿêÿ
×¸Ã½ÉÌ¾È¾ÿÂËÿèÅÈÄÐ½ÌÿèÉÐÃÊÌÿáÄÁÐÎ½¾ÿÂÃÿã¿Â¼ÃÍúÿ
ÞÌ»ÌÅÿÛ·ÂÃÌøÿç½ÿÞ½·Æ¹Â¾ÿÕÆ»¼¹·ÿ¼Åÿ·ÃÆÿÒøÔøÿâ×çÿ
à¿¼ÉÊ¿ÿäÃÊ½ÄÆÿÕÆ¸ÆÊ¹ÈÃÿ×¹¼Ä¹Ê¾øÿÒøÔøÿ
â½µÂ¹¼½¾Æ½·Ê¿ÿ×¹¼·ÆÈ·Â¼½ÿçÄÆ½È²úÿÐÊ¸ÃÂ½Ä·¼½úÿãäúÿ
â×ç÷ðöö÷Õ®öï÷öíòøÿ

¾¼¹ÉÂÇÂ·²úÿÆ¸»ÆÈÂÊ¿¿²ÿÊ¾¼½Äÿ·ÃÆÿÆ¿ÇÆ¹¿²úÿ
²¼¶½ÄÿÊ½ÇÿÅ¹ÊÂ¿øÿÓÃÆÿ»¼»¶¿Ê·Â¼½¸ÿ¾¼¸·ÿ
¸Æ½¸Â·ÂµÆÿ·¼ÿÃ¼·ÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿÊ¹Æÿ¼¿ÇÆ¹ÿ
ÊÇ¶¿·¸úÿ·ÃÆÿÈÃ¹¼½ÂÈÊ¿¿²ÿ¸ÂÈÀúÿ·ÃÆÿµÆ¹²ÿ
²¼¶½ÄúÿÈÂ·²ùÇ´Æ¿¿Æ¹¸úÿ·Ã¼¸Æÿ·ÊÀÂ½Äÿ
¾ÆÇÂÈÊ·Â¼½¸ÿ·ÃÊ·ÿÇÂ¸¹¶»·ÿ
·ÃÆ¹¾¼¹ÆÄ¶¿Ê·Â¼½úÿ·ÃÆÿ¾Æ½·Ê¿¿²ÿÂ¿¿úÿ·Ã¼¸Æÿ
¿ÊÈÀÂ½ÄÿÊÈÈÆ¸¸ÿ·¼ÿÊÂ¹ÿÈ¼½ÇÂ·Â¼½Â½Äúÿ·Ã¼¸Æÿ
´¼¹ÀÂ½Äÿ¼¹ÿ»¿Ê²Â½Äÿ¼¶·Ç¼¼¹¸úÿÊ½Çÿ
¸¼ÈÂÊ¿¿²ÿÂ¸¼¿Ê·ÆÇÿ»Æ¹¸¼½¸øÿç¸ÿ´Ê¹¾Â½Äÿ
Â½È¹ÆÊ¸Æ¸ÿ¼µÆ¹ÿ·Â¾Æúÿ·ÃÆ¸ÆÿÊÇµÆ¹¸Æÿ
ÆÅÅÆÈ·¸ÿ´¼¶¿ÇÿÉÆÿÆ³»ÆÈ·ÆÇÿ·¼ÿÂ½È¹ÆÊ¸ÆÿÊ¸ÿ
·ÃÆÿ¸Æ¹Â¼¶¸ÿÃÆÊ·ÿÆµÆ½·¸ÿÉÆÈ¼¾Æÿ¾¼¹Æÿ
¸Æ¹Â¼¶¸øÿ

Þ½È¹ÆÊ¸Æ¸ÿÂ½ÿ·Æ¾»Æ¹Ê·¶¹ÆÿÊ¹ÆÿÊ¿¸¼ÿ
Æ³»ÆÈ·ÆÇÿ·¼ÿ¿ÆÊÇÿ·¼ÿ¸¼¾Æÿ¹ÆÇ¶È·Â¼½ÿÂ½ÿ
·ÃÆÿ¹Â¸Àÿ¼ÅÿÇÆÊ·Ãÿ¹Æ¿Ê·ÆÇÿ·¼ÿÆ³·¹Æ¾ÆÿÈ¼¿Çøÿ
ä¼¿Çÿ´ÊµÆ¸ÿÈ¼½·Â½¶Æÿ·¼ÿ»¼¸ÆÿÃÆÊ¿·Ãÿ
¹Â¸À¸ÿÂ½ÿ½¼¹·ÃÆ¹½ÿ¿Ê·Â·¶ÇÆ¸ÿÂ½ÿ
·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÄÂ¼½¸ÿ´ÃÆ¹ÆÿµÆ¹²ÿ¿¼´ÿ
·Æ¾»Æ¹Ê·¶¹Æ¸ÿÈÊ½ÿÉÆÿ¹ÆÊÈÃÆÇÿÂ½ÿÊÿÅÆ´ÿ
Ã¼¶¹¸ÿÊ½ÇÿÆ³·Æ½Çÿ¼µÆ¹ÿ¿¼½Äÿ»Æ¹Â¼Ç¸øÿ
à¿¼ÉÊ¿¿²úÿ·ÃÆÿÞ×ääÿ»¹¼ÁÆÈ·¸ÿ¹ÆÇ¶ÈÆÇÿ
Ã¶¾Ê½ÿ¾¼¹·Ê¿Â·²ÿÅ¹¼¾ÿÈ¼¿ÇÿÆ³»¼¸¶¹Æÿ
·Ã¹¼¶ÄÃÿôõööøÿÞ·ÿÂ¸ÿ½¼·ÿÈ¿ÆÊ¹ÿ´ÃÆ·ÃÆ¹ÿ
¹ÆÇ¶ÈÆÇÿ¾¼¹·Ê¿Â·²ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿ
Å¹¼¾ÿÈ¼¿Çÿ´¼¶¿ÇÿÉÆÿÄ¹ÆÊ·Æ¹ÿ¼¹ÿ¿Æ¸¸ÿ·ÃÊ½ÿ
Â½È¹ÆÊ¸ÆÇÿÃÆÊ·ù¹Æ¿Ê·ÆÇÿ¾¼¹·Ê¿Â·²ÿÂ½ÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸ÿÇ¶Æÿ·¼ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿ
ß¼´ÆµÆ¹úÿ·ÃÆ¹ÆÿÂ¸ÿÊÿ¹Â¸Àÿ·ÃÊ·ÿ»¹¼ÁÆÈ·Â¼½¸ÿ
¼ÅÿÈ¼¿Çù¹Æ¿Ê·ÆÇÿÇÆÊ·Ã¸úÿÊ½Çÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿ
Å¼¹ÿÇÆÈ¹ÆÊ¸Â½Äÿ·ÃÆÂ¹ÿ½¶¾ÉÆ¹¸ÿÇ¶Æÿ·¼ÿ
´Ê¹¾Æ¹ÿ´Â½·Æ¹¸úÿÈÊ½ÿÉÆÿ¼µÆ¹Æ¸·Â¾Ê·ÆÇÿ
¶½¿Æ¸¸ÿ·ÃÆ²ÿ·ÊÀÆÿÂ½·¼ÿÊÈÈ¼¶½·ÿ·ÃÆÿÆÅÅÆÈ·¸ÿ
¼Åÿ¸ÆÊ¸¼½ÿÊ½ÇÿÂ½Å¿¶Æ½±Êúÿ´ÃÂÈÃÿÂ¸ÿ½¼·ÿ
¸·¹¼½Ä¿²ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ¾¼½·Ã¿²ÿ´Â½·Æ¹ÿ
·Æ¾»Æ¹Ê·¶¹ÆøÿÞ½ÿÊÇÇÂ·Â¼½úÿ·ÃÆÿ¿Ê·Æ¸·ÿ
ÒÔàäÕ×ÿ¹Æ»¼¹·ÿ¹ÆÅÆ¹¸ÿ·¼ÿÊÿ¸·¶Ç²ÿ·ÃÊ·ÿ
Ê½Ê¿²±ÆÇÿÇÊÂ¿²ÿ¾¼¹·Ê¿Â·²ÿÊ½Çÿ´ÆÊ·ÃÆ¹ÿ
ÇÊ·ÊÿÂ½ÿñöÿÒøÔøÿÈÂ·ÂÆ¸ÿÅ¹¼¾ÿõíîíÿ·¼ÿôöööÿ
Ê½ÇÿÅ¼¶½Çÿ·ÃÊ·úÿ¼½ÿÊµÆ¹ÊÄÆúÿÈ¼¿Çÿ¸½Ê»¸ÿ
Â½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÂ½È¹ÆÊ¸ÆÇÿÇÆÊ·Ãÿ
¹Ê·Æ¸ÿÉ²ÿõøðÿ»Æ¹ÈÆ½·úÿ´ÃÂ¿ÆÿÃÆÊ·ÿ´ÊµÆ¸ÿ
·¹ÂÄÄÆ¹ÆÇÿÊÿñøïÿ»Æ¹ÈÆ½·ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿÇÆÊ·Ãÿ
¹Ê·Æ¸øÿÓÃÆÿ¸·¶Ç²ÿÈ¼½È¿¶ÇÆ¸ÿ·ÃÊ·ÿ
Â½È¹ÆÊ¸Æ¸ÿÂ½ÿÃÆÊ·ù¹Æ¿Ê·ÆÇÿ¾¼¹·Ê¿Â·²ÿÇ¶Æÿ
·¼ÿÄ¿¼ÉÊ¿ÿ´Ê¹¾Â½ÄÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿ
Ê¹Æÿ¶½¿ÂÀÆ¿²ÿ·¼ÿÉÆÿÈ¼¾»Æ½¸Ê·ÆÇÿÅ¼¹ÿÉ²ÿ
ÇÆÈ¹ÆÊ¸Æ¸ÿÂ½ÿÈ¼¿Çù¹Æ¿Ê·ÆÇÿ¾¼¹·Ê¿Â·²øÿ

ÉøÿçÂ¹ÿÖ¶Ê¿Â·²ÿâÅÅÆÈ·¸ÿ

Þ½È¹ÆÊ¸Æ¸ÿÂ½ÿ¹ÆÄÂ¼½Ê¿ÿ¼±¼½Æÿ»¼¿¿¶·Â¼½ÿ
¹Æ¿Ê·ÂµÆÿ·¼ÿ¼±¼½Æÿ¿ÆµÆ¿¸ÿ´Â·Ã¼¶·ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿÊ¹ÆÿÆ³»ÆÈ·ÆÇÿÇ¶Æÿ·¼ÿÃÂÄÃÆ¹ÿ
·Æ¾»Æ¹Ê·¶¹Æ¸ÿÊ½Çÿ´ÆÊÀÆ¹ÿÈÂ¹È¶¿Ê·Â¼½ÿÂ½ÿ
·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿ¹Æ¿Ê·ÂµÆÿ·¼ÿÊÂ¹ÿº¶Ê¿Â·²ÿ
¿ÆµÆ¿¸ÿ´Â·Ã¼¶·ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿä¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿÂ¸ÿÆ³»ÆÈ·ÆÇÿ·¼ÿÂ½È¹ÆÊ¸Æÿ¹ÆÄÂ¼½Ê¿ÿ
¼±¼½Æÿ»¼¿¿¶·Â¼½úÿ´Â·ÃÿÊ¸¸¼ÈÂÊ·ÆÇÿ¹Â¸À¸ÿÂ½ÿ
¹Æ¸»Â¹Ê·¼¹²ÿÂ¿¿½Æ¸¸Æ¸ÿÊ½Çÿ»¹Æ¾Ê·¶¹Æÿ
ÇÆÊ·ÃøÿÞ½ÿÊÇÇÂ·Â¼½ÿ·¼ÿÃ¶¾Ê½ÿÃÆÊ¿·Ãÿ
ÆÅÅÆÈ·¸úÿ·¹¼»¼¸»ÃÆ¹ÂÈÿ¼±¼½ÆÿÃÊ¸ÿ
¸ÂÄ½ÂÅÂÈÊ½·ÿÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸ÿ¼½ÿÈ¹¼»ÿ
²ÂÆ¿Ç¸úÿ»Ê¸·¶¹ÆÿÊ½ÇÿÅ¼¹Æ¸·ÿÄ¹¼´·ÃúÿÊ½Çÿ
¸»ÆÈÂÆ¸ÿÈ¼¾»¼¸Â·Â¼½øÿÓÃÆÿÇÂ¹ÆÈ·Â¼½Ê¿ÿ
ÆÅÅÆÈ·ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¼½ÿÊ¾ÉÂÆ½·ÿ
»Ê¹·ÂÈ¶¿Ê·Æÿ¾Ê··Æ¹ÿ¿ÆµÆ¿¸ÿ¹Æ¾ÊÂ½¸ÿ¿Æ¸¸ÿ
ÈÆ¹·ÊÂ½øÿ

ä¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÈÊ½ÿÊÅÅÆÈ·ÿ¼±¼½ÆÿÉ²ÿ
¾¼ÇÂÅ²Â½ÄÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ»¹ÆÈ¶¹¸¼¹¸úÿ
Ê·¾¼¸»ÃÆ¹ÂÈÿÈÃÆ¾Â¸·¹²úÿÊ½Çÿ·¹Ê½¸»¼¹·ÿ
Ê½Çÿ¹Æ¾¼µÊ¿øÿÓÃÆ¹ÆÿÂ¸ÿ½¼´ÿÈ¼½¸Â¸·Æ½·ÿ
ÆµÂÇÆ½ÈÆÿÅ¹¼¾ÿ¾¼ÇÆ¿¸ÿÊ½Çÿ¼É¸Æ¹µÊ·Â¼½¸ÿ
·ÃÊ·ÿôõ¸·ÿÈÆ½·¶¹²ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ´Â¿¿ÿ
´¼¹¸Æ½ÿ¸¶¾¾Æ¹·Â¾Æÿ¸¶¹ÅÊÈÆÿ¼±¼½ÆÿÂ½ÿ
»¼¿¿¶·ÆÇÿ¹ÆÄÂ¼½¸ÿ¼ÅÿÙ¼¹·Ãÿç¾Æ¹ÂÈÊÿ
È¼¾»Ê¹ÆÇÿ·¼ÿÊÿÅ¶·¶¹Æÿ´Â·Ãÿ½¼ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆøÿ
Ú¼ÇÆ¿Â½Äÿ¸·¶ÇÂÆ¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿâ×ç¯¸ÿ

Þ½·Æ¹Â¾ÿç¸¸Æ¸¸¾Æ½· ôî ¸Ã¼´ÿ·ÃÊ·ÿ
¸Â¾¶¿Ê·ÆÇÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÈÊ¶¸Æ¸ÿ
Â½È¹ÆÊ¸Æ¸ÿÂ½ÿ¸¶¾¾Æ¹·Â¾Æÿ¼±¼½Æÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼µÆ¹ÿ¸¶É¸·Ê½·ÂÊ¿ÿ¹ÆÄÂ¼½¸ÿ
¼Åÿ·ÃÆÿÈ¼¶½·¹²úÿ·Ã¼¶ÄÃÿ·ÃÂ¸ÿ´Ê¸ÿ½¼·ÿ
¶½ÂÅ¼¹¾úÿÊ½Çÿ¸¼¾ÆÿÊ¹ÆÊ¸ÿ¸Ã¼´ÆÇÿ¿Â··¿Æÿ
ÈÃÊ½ÄÆÿ¼¹ÿÇÆÈ¹ÆÊ¸Æ¸úÿ·Ã¼¶ÄÃÿ·ÃÆÿ
ÇÆÈ¹ÆÊ¸Æ¸ÿ·Æ½Çÿ·¼ÿÉÆÿ¿Æ¸¸ÿ»¹¼½¼¶½ÈÆÇÿ
·ÃÊ½ÿ·ÃÆÿÂ½È¹ÆÊ¸Æ¸øÿá¼¹ÿ·Ã¼¸Æÿ¹ÆÄÂ¼½¸ÿ
·ÃÊ·ÿ¸Ã¼´ÆÇÿÈ¿Â¾Ê·ÆùÂ½Ç¶ÈÆÇÿÂ½È¹ÆÊ¸Æ¸úÿ
·ÃÆÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ¾Ê³Â¾¶¾ÿÇÊÂ¿²ÿîùÃ¼¶¹ÿ
ÊµÆ¹ÊÄÆÿ¼±¼½ÆÿÈ¼½ÈÆ½·¹Ê·Â¼½úÿÊÿÀÆ²ÿ
¾Æ·¹ÂÈÿÅ¼¹ÿ¹ÆÄ¶¿Ê·Â½ÄÿÒøÔøÿÊÂ¹ÿº¶Ê¿Â·²úÿ
´Ê¸ÿÂ½ÿ·ÃÆÿ¹Ê½ÄÆÿ¼Åÿôÿ·¼ÿîÿ»»ÉúÿÊµÆ¹ÊÄÆÇÿ
¼µÆ¹ÿ·ÃÆÿ¸¶¾¾Æ¹ÿ¸ÆÊ¸¼½øÿÓÃÆÿÂ½È¹ÆÊ¸Æ¸ÿ
´Æ¹Æÿ¸¶É¸·Ê½·ÂÊ¿¿²ÿÄ¹ÆÊ·Æ¹ÿ·ÃÊ½ÿ·ÃÂ¸ÿ
Ç¶¹Â½Äÿ·ÃÆÿ»ÆÊÀÿ»¼¿¿¶·Â¼½ÿÆ»Â¸¼ÇÆ¸ÿ·ÃÊ·ÿ
·Æ½Çÿ·¼ÿ¼ÈÈ¶¹ÿ¼µÆ¹ÿÊÿ½¶¾ÉÆ¹ÿ¼ÅÿÇÊ²¸ÿ
ÆÊÈÃÿ¸¶¾¾Æ¹øÿÓÃÆÿ¼µÆ¹Ê¿¿ÿÆÅÅÆÈ·ÿ¼Åÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ´Ê¸ÿ»¹¼ÁÆÈ·ÆÇÿ·¼ÿ
Â½È¹ÆÊ¸Æÿ¼±¼½Æÿ¿ÆµÆ¿¸úÿÈ¼¾»Ê¹ÆÇÿ·¼ÿ´ÃÊ·ÿ
´¼¶¿Çÿ¼ÈÈ¶¹ÿ´Â·Ã¼¶·ÿ·ÃÂ¸ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆúÿ¼µÆ¹ÿÉ¹¼ÊÇÿÊ¹ÆÊ¸ÿ¼Åÿ·ÃÆÿÈ¼¶½·¹²úÿ
Æ¸»ÆÈÂÊ¿¿²ÿ¼½ÿ·ÃÆÿÃÂÄÃÆ¸·ÿ¼±¼½ÆÿÇÊ²¸ÿ
Ê½ÇÿÂ½ÿ·ÃÆÿ¿Ê¹ÄÆ¸·ÿ¾Æ·¹¼»¼¿Â·Ê½ÿÊ¹ÆÊ¸ÿ
´Â·Ãÿ·ÃÆÿ´¼¹¸·ÿ¼±¼½Æÿ»¹¼É¿Æ¾¸øÿØ±¼½Æÿ
ÇÆÈ¹ÆÊ¸Æ¸ÿÊ¹Æÿ»¹¼ÁÆÈ·ÆÇÿ·¼ÿÉÆÿ¿Æ¸¸ÿ
»¹¼½¼¶½ÈÆÇúÿÊ½ÇÿÄÆ½Æ¹Ê¿¿²ÿ·¼ÿÉÆÿ¿Â¾Â·ÆÇÿ
·¼ÿ¸¼¾Æÿ¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿÈ¼¶½·¹²ÿ´Â·Ãÿ
¸¾Ê¿¿Æ¹ÿ»¼»¶¿Ê·Â¼½øÿ

ÈøÿâÅÅÆÈ·¸ÿ¼½ÿâ³·¹Æ¾ÆÿÐÆÊ·ÃÆ¹ÿâµÆ½·¸ÿ

Þ½ÿÊÇÇÂ·Â¼½ÿ·¼ÿ·ÃÆÿÇÂ¹ÆÈ·ÿÆÅÅÆÈ·¸ÿ¼Åÿ
·Æ¾»Æ¹Ê·¶¹Æÿ¼½ÿÃÆÊ·ùÿÊ½ÇÿÈ¼¿Çù¹Æ¿Ê·ÆÇÿ
¾¼¹·Ê¿Â·²úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÈ¼½¸ÂÇÆ¹¸ÿ
·ÃÆÿ»¼·Æ½·ÂÊ¿ÿÅ¼¹ÿÂ½È¹ÆÊ¸ÆÇÿÇÆÊ·Ã¸úÿ
Â½Á¶¹ÂÆ¸úÿÂ½ÅÆÈ·Â¼¶¸ÿÇÂ¸ÆÊ¸Æ¸úÿÊ½Çÿ¸·¹Æ¸¸ùÿ
¹Æ¿Ê·ÆÇÿÇÂ¸¼¹ÇÆ¹¸ÿÊ½Çÿ¼·ÃÆ¹ÿÊÇµÆ¹¸Æÿ
ÆÅÅÆÈ·¸ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ¸¼ÈÂÊ¿ÿÇÂ¸¹¶»·Â¼½ÿ
Ê½Çÿ¾ÂÄ¹Ê·Â¼½ÿÅ¹¼¾ÿ¾¼¹ÆÿÅ¹Æº¶Æ½·ÿ
Æ³·¹Æ¾Æÿ´ÆÊ·ÃÆ¹øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ
½¼·Æ¸ÿ·ÃÊ·ÿ·ÃÆÿµ¶¿½Æ¹ÊÉÂ¿Â·²ÿ·¼ÿ´ÆÊ·ÃÆ¹ÿ
ÇÂ¸Ê¸·Æ¹¸ÿÇÆ»Æ½Ç¸ÿ¼½ÿ·ÃÆÿÊ··¹ÂÉ¶·Æ¸ÿ¼Åÿ
·ÃÆÿ»Æ¼»¿ÆÿÊ·ÿ¹Â¸ÀÿþÂ½È¿¶ÇÂ½Äÿ´ÃÆ¹Æÿ·ÃÆ²ÿ
¿ÂµÆúÿÊÄÆúÿÂ½È¼¾ÆúÿÆÇ¶ÈÊ·Â¼½úÿÊ½Çÿ
ÇÂ¸ÊÉÂ¿Â·²ýÿÊ½Çÿ¼½ÿÉ¹¼ÊÇÆ¹ÿ¸¼ÈÂÊ¿ÿÊ½Çÿ
Æ½µÂ¹¼½¾Æ½·Ê¿ÿÅÊÈ·¼¹¸ÿþ¿ÆµÆ¿ÿ¼ÅÿÇÂ¸Ê¸·Æ¹ÿ
»¹Æ»Ê¹ÆÇ½Æ¸¸úÿÃÆÊ¿·Ãÿ¸ÆÈ·¼¹ÿ¹Æ¸»¼½¸Æ¸úÿ
Ê½ÇÿÆ½µÂ¹¼½¾Æ½·Ê¿ÿÇÆÄ¹ÊÇÊ·Â¼½ýøÿÓÃÆÿ
Þ×ääÿÅÂ½Ç¸ÿ·ÃÆÿÅ¼¿¿¼´Â½Äÿ´Â·Ãÿ¹ÆÄÊ¹Çÿ·¼ÿ
Æ³·¹Æ¾ÆÿÆµÆ½·¸ÿÊ½ÇÿÃ¶¾Ê½ÿÃÆÊ¿·Ãìÿ

Þ½È¹ÆÊ¸Æ¸ÿÂ½ÿ·ÃÆÿÅ¹Æº¶Æ½È²ÿ¼ÅÿÃÆÊµ²ÿ
»¹ÆÈÂ»Â·Ê·Â¼½ÿÆµÆ½·¸ÿÊ¹ÆÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ
Â½È¹ÆÊ¸ÆÇÿ¹Â¸Àÿ¼ÅÿÇÆÊ·Ã¸ÿÊ½ÇÿÂ½Á¶¹ÂÆ¸ÿÊ¸ÿ
´Æ¿¿ÿÊ¸ÿÂ½ÅÆÈ·Â¼¶¸úÿ¹Æ¸»Â¹Ê·¼¹²úÿÊ½Çÿ¸ÀÂ½ÿ
ÇÂ¸ÆÊ¸Æ¸øÿá¿¼¼Ç¸ÿÊ¹Æÿ¿¼´ù»¹¼ÉÊÉÂ¿Â·²úÿ
ÃÂÄÃùÂ¾»ÊÈ·ÿÆµÆ½·¸ÿ·ÃÊ·ÿÈÊ½ÿ¼µÆ¹´ÃÆ¿¾ÿ
»Ã²¸ÂÈÊ¿ÿÂ½Å¹Ê¸·¹¶È·¶¹ÆúÿÃ¶¾Ê½ÿ
¹Æ¸Â¿ÂÆ½ÈÆúÿÊ½Çÿ¸¼ÈÂÊ¿ÿ¼¹ÄÊ½Â±Ê·Â¼½øÿ
á¿¼¼ÇÿÃÆÊ¿·ÃÿÂ¾»ÊÈ·¸ÿÂ½È¿¶ÇÆÿÇÆÊ·Ã¸úÿ
Â½Á¶¹ÂÆ¸úÿÂ½ÅÆÈ·Â¼¶¸ÿÇÂ¸ÆÊ¸Æ¸úÿ
Â½·¼³ÂÈÊ·Â¼½¸úÿÊ½Çÿ¾Æ½·Ê¿ÿÃÆÊ¿·Ãÿ
»¹¼É¿Æ¾¸øÿ
Þ½È¹ÆÊ¸Æ¸ÿÂ½ÿ·¹¼»ÂÈÊ¿ÿÈ²È¿¼½ÆÿÂ½·Æ½¸Â·²ÿ

Ê¹Æÿ¿Â½ÀÆÇÿ·¼ÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿ·ÃÆÿ¹Â¸Àÿ¼Åÿ
ÇÆÊ·Ã¸úÿÂ½Á¶¹ÂÆ¸úÿ´Ê·Æ¹É¼¹½ÆÿÊ½ÇÿÅ¼¼Çÿ
É¼¹½ÆÿÇÂ¸ÆÊ¸Æ¸úÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿ»¼¸·ù·¹Ê¶¾Ê·ÂÈÿ
¸·¹Æ¸¸ÿÇÂ¸¼¹ÇÆ¹¸øÿã¹¼´½Â½ÄÿÉ²ÿ¸·¼¹¾ÿ
¸¶¹ÄÆúÿÃÆÂÄÃ·Æ½ÆÇÿÉ²ÿ¹Â¸Â½Äÿ¸ÆÊÿ¿ÆµÆ¿¸ÿ
Ê½Çÿ¾¼¹ÆÿÂ½·Æ½¸Æÿ¸·¼¹¾¸ÿþÊ¸ÿ»¹¼ÁÆÈ·ÆÇÿ
É²ÿÞ×ääýúÿÂ¸ÿ·ÃÆÿ¾ÊÁ¼¹ÿÀÂ¿¿Æ¹ÿÂ½ÿÈ¼Ê¸·Ê¿ÿ
¸·¼¹¾¸ÿ´ÃÆ¹Æÿ·ÃÆ¹ÆÿÊ¹Æÿ¿Ê¹ÄÆÿ½¶¾ÉÆ¹¸ÿ¼Åÿ
ÇÆÊ·Ã¸øÿá¿¼¼ÇÂ½ÄÿÈÊ½ÿÈÊ¶¸ÆÿÃÆÊ¿·Ãÿ
Â¾»ÊÈ·¸ÿÂ½È¿¶ÇÂ½ÄÿÇÂ¹ÆÈ·ÿÂ½Á¶¹ÂÆ¸ÿÊ¸ÿ´Æ¿¿ÿ
Ê¸ÿÂ½È¹ÆÊ¸ÆÇÿÂ½ÈÂÇÆ½ÈÆÿ¼Åÿ´Ê·Æ¹É¼¹½Æÿ
ÇÂ¸ÆÊ¸Æ¸ÿÇ¶Æÿ·¼ÿ»Ê·Ã¼ÄÆ½¸ÿ¸¶ÈÃÿÊ¸ÿ
è¿¸Á½Â¾ÁÂ¿ÈÍÈ¼ÄÿÐÃÍÿãÈÐ¿ÍÈÐùÿ

ÇøÿâÅÅÆÈ·¸ÿ¼½ÿä¿Â¾Ê·ÆùÔÆ½¸Â·ÂµÆÿãÂ¸ÆÊ¸Æ¸ÿ
Ê½ÇÿçÆ¹¼Ê¿¿Æ¹ÄÆ½¸ÿ

çÈÈ¼¹ÇÂ½Äÿ·¼ÿ·ÃÆÿÊ¸¸Æ¸¸¾Æ½·ÿ
¿Â·Æ¹Ê·¶¹Æúÿ·ÃÆ¹Æÿ´Â¿¿ÿ¿ÂÀÆ¿²ÿÉÆÿÊ½ÿ
Â½È¹ÆÊ¸ÆÿÂ½ÿ·ÃÆÿ¸»¹ÆÊÇÿ¼Åÿ¸ÆµÆ¹Ê¿ÿÅ¼¼Çÿ
Ê½Çÿ´Ê·Æ¹ùÉ¼¹½Æÿ»Ê·Ã¼ÄÆ½¸ÿÊ¾¼½Äÿ
¸¶¸ÈÆ»·ÂÉ¿Æÿ»¼»¶¿Ê·Â¼½¸ÿÇÆ»Æ½ÇÂ½Äÿ¼½ÿ
·ÃÆÿ»Ê·Ã¼ÄÆ½¸¯ÿ¸¶¹µÂµÊ¿úÿ»Æ¹¸Â¸·Æ½ÈÆúÿ
ÃÊÉÂ·Ê·ÿ¹Ê½ÄÆÿÊ½Çÿ·¹Ê½¸¾Â¸¸Â¼½ÿ¶½ÇÆ¹ÿ
ÈÃÊ½ÄÂ½ÄÿÈ¿Â¾Ê·ÆÿÊ½ÇÿÆ½µÂ¹¼½¾Æ½·Ê¿ÿ
È¼½ÇÂ·Â¼½¸øÿá¼¼ÇÿÉ¼¹½ÆÿÇÂ¸ÆÊ¸Æ¸ÿ¸Ã¼´ÿ
¸¼¾Æÿ¹Æ¿Ê·Â¼½¸ÃÂ»ÿ´Â·Ãÿ·Æ¾»Æ¹Ê·¶¹Æúÿ
Ê½Çÿ·ÃÆÿ¹Ê½ÄÆÿ¼Åÿ¸¼¾Æÿ±¼¼½¼·ÂÈÿÇÂ¸ÆÊ¸Æÿ
ÈÊ¹¹ÂÆ¹¸ÿ¸¶ÈÃÿÊ¸ÿ·ÃÆÿÛ²¾ÆÿÇÂ¸ÆÊ¸Æÿ
ÈÊ¹¹²Â½Äÿ·ÂÈÀÿ¾Ê²ÿÂ½È¹ÆÊ¸Æÿ´Â·Ãÿ
·Æ¾»Æ¹Ê·¶¹Æøÿ
ä¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿÂ½È¿¶ÇÂ½ÄÿÈÃÊ½ÄÆ¸ÿÂ½ÿ

ÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿÈ¼½ÈÆ½·¹Ê·Â¼½¸úÿÈ¼¶¿Çÿ
Â¾»ÊÈ·ÿ·ÃÆÿ»¹¼Ç¶È·Â¼½úÿÇÂ¸·¹ÂÉ¶·Â¼½úÿ
ÇÂ¸»Æ¹¸Â¼½ÿÊ½ÇÿÊ¿¿Æ¹ÄÆ½ÂÈÂ·²ÿ¼Åÿ
ÊÆ¹¼Ê¿¿Æ¹ÄÆ½¸ÿÊ½Çÿ·ÃÆÿÄ¹¼´·ÃÿÊ½Çÿ
ÇÂ¸·¹ÂÉ¶·Â¼½ÿ¼Åÿ´ÆÆÇ¸úÿÄ¹Ê¸¸Æ¸úÿÊ½Çÿ·¹ÆÆ¸ÿ
·ÃÊ·ÿ»¹¼Ç¶ÈÆÿ·ÃÆ¾øÿÓÃÆ¸ÆÿÈÃÊ½ÄÆ¸ÿÂ½ÿ
ÊÆ¹¼Ê¿¿Æ¹ÄÆ½¸ÿÊ½Çÿ¸¶É¸Æº¶Æ½·ÿÃ¶¾Ê½ÿ
Æ³»¼¸¶¹Æ¸ÿÈ¼¶¿ÇÿÊÅÅÆÈ·ÿ·ÃÆÿ»¹ÆµÊ¿Æ½ÈÆÿ
Ê½Çÿ¸ÆµÆ¹Â·²ÿ¼ÅÿÊ¿¿Æ¹Ä²ÿ¸²¾»·¼¾¸øÿ
ß¼´ÆµÆ¹úÿ·ÃÆÿ¸ÈÂÆ½·ÂÅÂÈÿ¿Â·Æ¹Ê·¶¹ÆÿÇ¼Æ¸ÿ
½¼·ÿ»¹¼µÂÇÆÿÇÆÅÂ½Â·ÂµÆÿÇÊ·Êÿ¼¹ÿ
È¼½È¿¶¸Â¼½¸ÿ¼½ÿÃ¼´ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ
¾ÂÄÃ·ÿÂ¾»ÊÈ·ÿÊÆ¹¼Ê¿¿Æ¹ÄÆ½¸ÿÊ½Çÿ
¸¶É¸Æº¶Æ½·¿²ÿ·ÃÆÿ»¹ÆµÊ¿Æ½ÈÆÿ¼Åÿ
Ê¿¿Æ¹ÄÆ½ÂÈÿÂ¿¿½Æ¸¸Æ¸ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸øÿ
Þ·ÿÃÊ¸ÿÄÆ½Æ¹Ê¿¿²ÿÉÆÆ½ÿ¼É¸Æ¹µÆÇÿ·ÃÊ·ÿ·ÃÆÿ

»¹Æ¸Æ½ÈÆÿ¼ÅÿÆ¿ÆµÊ·ÆÇÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿÊ½Çÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿ
¸·Â¾¶¿Ê·Æÿ»¿Ê½·¸ÿ·¼ÿÂ½È¹ÆÊ¸Æÿ
»Ã¼·¼¸²½·ÃÆ¸Â¸úÿÉÂ¼¾Ê¸¸úÿ´Ê·Æ¹ÿ¶¸Æÿ
ÆÅÅÂÈÂÆ½È²úÿÊ½Çÿ¹Æ»¹¼Ç¶È·ÂµÆÿÆÅÅ¼¹·øÿÓÃÆÿ
Þ×ääÿÈ¼½È¿¶ÇÆÇÿ·ÃÊ·ÿ»¼¿¿Æ½¸ÿÊ¹Æÿ¿ÂÀÆ¿²ÿ
·¼ÿÂ½È¹ÆÊ¸Æÿ´Â·ÃÿÆ¿ÆµÊ·ÆÇÿ·Æ¾»Æ¹Ê·¶¹Æÿ
Ê½ÇÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆøÿ
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ÆøÿÔ¶¾¾Ê¹²ÿ¼Åÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿ
áÂ½ÇÂ½Äÿ¼Åÿâ½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ×¶É¿ÂÈÿ
ßÆÊ¿·Ãÿ

ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÃÊ¸ÿÈ¼½¸ÂÇÆ¹ÆÇÿ
Ã¼´ÿÆ¿ÆµÊ·ÆÇÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼Åÿ·ÃÆÿ´Æ¿¿ùÿ
¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ½ÇÿÊ¸¸¼ÈÂÊ·ÆÇÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÊÅÅÆÈ·ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÉ²ÿ
ÆµÊ¿¶Ê·Â½Äÿ·ÃÆÿ¹Â¸À¸ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ
ÈÃÊ½ÄÆ¸ÿÂ½ÿÊÂ¹ÿº¶Ê¿Â·²úÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿ
·Æ¾»Æ¹Ê·¶¹Æ¸úÿÈÃÊ½ÄÆ¸ÿÂ½ÿÆ³·¹Æ¾Æÿ
´ÆÊ·ÃÆ¹ÿÆµÆ½·¸úÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿÅ¼¼ÇÿÊ½Çÿ
´Ê·Æ¹ÿÉ¼¹½Æÿ»Ê·Ã¼ÄÆ½¸úÿÊ½ÇÿÈÃÊ½ÄÆ¸ÿÂ½ÿ
ÊÆ¹¼Ê¿¿Æ¹ÄÆ½¸øÿÓÃÆÿÆµÂÇÆ½ÈÆÿÈ¼½ÈÆ¹½Â½Äÿ
ÊÇµÆ¹¸ÆÿÊÂ¹ÿº¶Ê¿Â·²ÿÂ¾»ÊÈ·¸ÿ»¹¼µÂÇÆ¸ÿ
¸·¹¼½ÄÿÊ½ÇÿÈ¿ÆÊ¹ÿ¸¶»»¼¹·ÿÅ¼¹ÿÊ½ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄøÿÞ½È¹ÆÊ¸Æ¸ÿÂ½ÿ
Ê¾ÉÂÆ½·ÿ¼±¼½ÆÿÊ¹ÆÿÆ³»ÆÈ·ÆÇÿ·¼ÿ¼ÈÈ¶¹ÿ
¼µÆ¹ÿÉ¹¼ÊÇÿÊ¹ÆÊ¸ÿ¼Åÿ·ÃÆÿÈ¼¶½·¹²úÿÊ½Çÿ
·ÃÆ²ÿÊ¹ÆÿÆ³»ÆÈ·ÆÇÿ·¼ÿÂ½È¹ÆÊ¸Æÿ¸Æ¹Â¼¶¸ÿ
ÊÇµÆ¹¸ÆÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿÂ½ÿ¿Ê¹ÄÆÿ
»¼»¶¿Ê·Â¼½ÿÊ¹ÆÊ¸ÿ·ÃÊ·ÿÊ¹ÆÿÊ½Çÿ¾Ê²ÿ
È¼½·Â½¶Æÿ·¼ÿÉÆÿÂ½ÿ½¼½Ê··ÊÂ½¾Æ½·øÿÓÃÆÿ
ÆµÊ¿¶Ê·Â¼½ÿ¼Åÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿ¹Â¸À¸ÿ
Ê¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿ¼±¼½ÆÿÂ½ÿ
Ê··ÊÂ½¾Æ½·ÿÊ¹ÆÊ¸ÿÊ¿¸¼ÿ¸¶»»¼¹·¸ÿ¸¶ÈÃÿÊÿ
ÅÂ½ÇÂ½Äøÿ
ÓÃÆÿÂ¾»ÊÈ·ÿ¼½ÿ¾¼¹·Ê¿Â·²ÿÊ½Çÿ

¾¼¹ÉÂÇÂ·²ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿ
ÊµÆ¹ÊÄÆÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿ´ÃÂÈÃÿÂ½È¹ÆÊ¸Æÿ·ÃÆÿ
¿ÂÀÆ¿ÂÃ¼¼Çÿ¼ÅÿÃÆÊ·ÿ´ÊµÆ¸ÿÊ¿¸¼ÿ»¹¼µÂÇÆ¸ÿ
¸¶»»¼¹·ÿÅ¼¹ÿÊÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄøÿÓÃÆ¹ÆÿÊ¹Æÿ
¶½ÈÆ¹·ÊÂ½·ÂÆ¸ÿ¼µÆ¹ÿ·ÃÆÿ½Æ·ÿÃÆÊ¿·Ãÿ
Â¾»ÊÈ·¸ÿ¼ÅÿÊÿ·Æ¾»Æ¹Ê·¶¹ÆÿÂ½È¹ÆÊ¸ÆÿÇ¶Æÿ·¼ÿ
ÇÆÈ¹ÆÊ¸Æ¸ÿÂ½ÿÈ¼¿Çù¹Æ¿Ê·ÆÇÿ¾¼¹·Ê¿Â·²úÿÉ¶·ÿ
·ÃÆ¹ÆÿÂ¸ÿ¸¼¾Æÿ¹ÆÈÆ½·ÿÆµÂÇÆ½ÈÆÿ·ÃÊ·ÿ
¸¶ÄÄÆ¸·¸ÿ·ÃÊ·ÿ·ÃÆÿ½Æ·ÿÂ¾»ÊÈ·ÿ¼½ÿ¾¼¹·Ê¿Â·²ÿ
Â¸ÿ¾¼¹Æÿ¿ÂÀÆ¿²ÿ·¼ÿÉÆÿÊÇµÆ¹¸ÆúÿÂ½ÿÊÿÈ¼½·Æ³·ÿ
´ÃÆ¹ÆÿÃÆÊ·ÿÂ¸ÿÊ¿¹ÆÊÇ²ÿ·ÃÆÿ¿ÆÊÇÂ½ÄÿÈÊ¶¸Æÿ
¼Åÿ´ÆÊ·ÃÆ¹ù¹Æ¿Ê·ÆÇÿÇÆÊ·Ã¸ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸øÿ
ÓÃÆÿÆµÂÇÆ½ÈÆÿÈ¼½ÈÆ¹½Â½ÄÿÃ¼´ÿÃ¶¾Ê½ùÿ

Â½Ç¶ÈÆÇÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¾Ê²ÿÊ¿·Æ¹ÿ
Æ³·¹Æ¾Æÿ´ÆÊ·ÃÆ¹ÿÆµÆ½·¸ÿÊ¿¸¼ÿÈ¿ÆÊ¹¿²ÿ
¸¶»»¼¹·¸ÿÊÿÅÂ½ÇÂ½Äÿ¼ÅÿÆ½ÇÊ½ÄÆ¹¾Æ½·úÿ
ÄÂµÆ½ÿ·ÃÆÿ¸Æ¹Â¼¶¸ÿÊÇµÆ¹¸ÆÿÂ¾»ÊÈ·¸ÿ·ÃÊ·ÿ
ÈÊ½ÿ¹Æ¸¶¿·ÿÅ¹¼¾ÿ¸¶ÈÃÿÆµÆ½·¸ÿÊ½Çÿ·ÃÆÿ
Â½È¹ÆÊ¸ÆÿÂ½ÿ¹Â¸ÀúÿÆµÆ½ÿÂÅÿ¸¾Ê¿¿úÿ¼Åÿ·ÃÆÿ
¼ÈÈ¶¹¹Æ½ÈÆÿÊ½ÇÿÂ½·Æ½¸Â·²ÿ¼ÅÿÆµÆ½·¸ÿ¸¶ÈÃÿ
Ê¸ÿÃ¶¹¹ÂÈÊ½Æ¸ÿÊ½ÇÿÅ¿¼¼Ç¸øÿçÇÇÂ·Â¼½Ê¿¿²úÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÂ¸ÿÆ³»ÆÈ·ÆÇÿ·¼ÿÉÆÿ
ÊÇµÆ¹¸Æ¿²ÿÊÅÅÆÈ·ÆÇÿÉ²ÿÊ½ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ·ÃÆÿ
¸ÆµÆ¹Â·²ÿ¼ÅÿÈ¼Ê¸·Ê¿ÿ¸·¼¹¾ÿÆµÆ½·¸ÿÇ¶Æÿ·¼ÿ
¹Â¸Â½Äÿ¸ÆÊÿ¿ÆµÆ¿¸øÿ
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È¿Â¾Ê·ÆÿÈÃÊ½ÄÆ¸ÿÈÊ½ÿ¿ÆÊÇÿ·¼ÿÈÃÊ½ÄÆ¸ÿÂ½ÿ
ÊÆ¹¼Ê¿¿Æ¹ÄÆ½¸ÿ·ÃÊ·ÿÈ¼¶¿ÇÿÂ½È¹ÆÊ¸Æÿ·ÃÆÿ
»¼·Æ½·ÂÊ¿ÿÅ¼¹ÿÊ¿¿Æ¹ÄÆ½ÂÈÿÂ¿¿½Æ¸¸Æ¸øÿÓÃÆÿ
ÆµÂÇÆ½ÈÆÿ¼½ÿ»Ê·Ã¼ÄÆ½ÿÉ¼¹½ÆÿÇÂ¸ÆÊ¸Æÿ
µÆÈ·¼¹¸ÿ»¹¼µÂÇÆ¸ÿÇÂ¹ÆÈ·Â¼½Ê¿ÿ¸¶»»¼¹·ÿÅ¼¹ÿ
Ê½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄøÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÊÈÀ½¼´¿ÆÇÄÆ¸ÿ·ÃÆÿ¾Ê½²ÿ
¶½ÈÆ¹·ÊÂ½·ÂÆ¸ÿÂ½ÿ·ÃÆ¸ÆÿÊ¹ÆÊ¸øÿç¿·Ã¼¶ÄÃÿ
·ÃÆ¸ÆÿÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸úÿ»¹¼µÂÇÆÿ¸¼¾Æÿ
¸¶»»¼¹·ÿÅ¼¹ÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äúÿ
·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ½¼·ÿ»¿ÊÈÂ½Äÿ»¹Â¾Ê¹²ÿ
´ÆÂÄÃ·ÿ¼½ÿ·ÃÆ¸ÆÿÅÊÈ·¼¹¸øÿ

áÂ½Ê¿¿²úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ»¿ÊÈÆ¸ÿ
´ÆÂÄÃ·ÿ¼½ÿ·ÃÆÿÅÊÈ·ÿ·ÃÊ·ÿÈÆ¹·ÊÂ½ÿÄ¹¼¶»¸úÿ
Â½È¿¶ÇÂ½ÄÿÈÃÂ¿Ç¹Æ½úÿ·ÃÆÿÆ¿ÇÆ¹¿²úÿÊ½Çÿ·ÃÆÿ
»¼¼¹úÿÊ¹Æÿ¾¼¸·ÿµ¶¿½Æ¹ÊÉ¿Æÿ·¼ÿ·ÃÆ¸Æÿ
È¿Â¾Ê·Æù¹Æ¿Ê·ÆÇÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸øÿ
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È¿ÆÊ¹ÿ·ÃÊ·ÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿÂ½ÇÂ¹ÆÈ·ÿÉÆ½ÆÅÂÈÂÊ¿ÿÂ¾»ÊÈ·ÿ¼Åÿ
Ê¾ÉÂÆ½·ÿ¼±¼½Æÿ¼½ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÅ¹¼¾ÿ¸È¹ÆÆ½Â½Äÿ
ÒÑåÿ¹Ê²¸ÿ½ÆÆÇÆÇÿ·¼ÿÉÆÿÈ¼½¸ÂÇÆ¹ÆÇÿ´ÃÆ½ÿ¸Æ··Â½Äÿ·ÃÆÿ
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çÇ¾Â½Â¸·¹Ê·¼¹ÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿÊ¿¿ÿ¸¼¶¹ÈÆ¸ÿ¼Åÿ
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ÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÊ½Çÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿÊ¿¿ÿ¸¼¶¹ÈÆ¸ÿ
¼ÅÿÆ³»¼¸¶¹Æÿ·¼ÿ·ÃÆÿÈ¼½·Ê¾Â½Ê½·Å¼¼Çúÿ
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ÆÅÅÆÈ·ÿ¼½ÿÃ¶¾Ê½ÿÃÆÊ¿·Ãÿ·ÃÊ·ÿ¹Æ¸¶¿·¸ÿÅ¹¼¾ÿ
ÊÿÈÃÊ½ÄÆÿÂ½ÿÈ¿Â¾Ê·Æÿ¸Ã¼¶¿ÇÿÉÆÿ
È¼½¸ÂÇÆ¹ÆÇÿ´ÃÆ½ÿâ×çÿÇÆ·Æ¹¾Â½Æ¸ÿ
´ÃÆ·ÃÆ¹ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ¼Åÿ´Æ¿¿ù¾Â³ÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ¸ÿ¹ÆÊ¸¼½ÊÉ¿²ÿ
Ê½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãøÿ
Þ½ÿ·ÃÂ¸ÿÈÊ¸Æúÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÃÊ¸ÿÊ½ÿ
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Þ½ÿÊÇÇÂ·Â¼½úÿ·ÃÆ¹ÆÿÂ¸ÿÊ½ÿÆ³»ÆÈ·Ê·Â¼½ÿ·ÃÊ·ÿ
·ÃÆ¹Æÿ´Â¿¿ÿÉÆÿÊ½ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ¿ÆµÆ¿¸ÿ¼Åÿ
Ê¾ÉÂÆ½·ÿ¼±¼½Æúÿ¿ÆÊÇÂ½Äÿ·¼ÿÂ½È¹ÆÊ¸ÆÇÿ¹Â¸Àÿ
¼Åÿ¾¼¹ÉÂÇÂ·²ÿÊ½Çÿ¾¼¹·Ê¿Â·²ÿÅ¹¼¾ÿ
Æ³»¼¸¶¹Æÿ·¼ÿ¼±¼½Æøÿç¿¿ÿ¼Åÿ·ÃÆ¸ÆÿÊ¹Æÿ
ÆÅÅÆÈ·¸ÿ¼½ÿÃ¶¾Ê½ÿÃÆÊ¿·ÃúÿÊ½ÇÿÊ¿¿ÿ¼Åÿ·ÃÆ¾ÿ
Ê¹ÆÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ·ÃÆÿÆÅÅÆÈ·ÿ¼½ÿÈ¿Â¾Ê·Æÿ
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È¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿ
Ù¼½Æÿ¼Åÿ·ÃÆ¸ÆÿÃ¶¾Ê½ÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿÊ¹Æÿ
Ê¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÇÂ¹ÆÈ·ÿÆ³»¼¸¶¹Æÿ·¼ÿ
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Å¹¼¾ÿÊ½ÿÆÅÅÆÈ·ÿ¼½ÿ´Æ¿ÅÊ¹ÆøÿÓÃÆÿ·Æ³·ÿ¼Åÿ·ÃÆÿ
äççÿÊ¿¸¼ÿÇ¼Æ¸ÿ½¼·ÿÊÇÇ¹Æ¸¸ÿ·ÃÆÿÂ¸¸¶Æÿ¼Åÿ
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Â¾»ÊÈ·¸ÿ¼½ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ´¼¶¿Çÿ½¼·ÿÊ¿¸¼ÿ
ÉÆÿÈ¼½¸ÂÇÆ¹ÆÇÿÂ¾»ÊÈ·¸ÿ¼½ÿ»¶É¿ÂÈÿ
´Æ¿ÅÊ¹Æøÿ
Ú¿ÈÂ¿ÿåÚêÿÐÎ½ÈÂÃ¾ùÿÔÆµÆ¹Ê¿ÿ

È¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿâ×ç¯¸ÿÇÆÈÂ¸Â¼½ÿ
·¼ÿÂ½È¿¶ÇÆÿÃÆÊ¿·ÃÿÂ¾»ÊÈ·¸ÿ·ÃÊ·ÿ¼ÈÈ¶¹ÿ
ÉÆÈÊ¶¸Æÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ¸ÿ
Â½È¼½¸Â¸·Æ½·ÿ´Â·ÃÿÂ·¸ÿ»Ê¸·ÿÊ»»¹¼ÊÈÃúÿ
´ÃÂÈÃÿÃÊ¸ÿÉÆÆ½ÿ·¼ÿ·¹ÆÊ·ÿÂ½ÇÂ¹ÆÈ·ÿÃÆÊ¿·Ãÿ
ÆÅÅÆÈ·¸ÿÊ¸ÿ´Æ¿ÅÊ¹ÆÿÆÅÅÆÈ·¸øÿä¼¾¾Æ½·Æ¹¸ÿ
È¼½·Æ½Çÿ·ÃÊ·ÿÂ½ÿ·ÃÆÿ¿Ê·Æ¸·ÿä¹Â·Æ¹ÂÊÿ
ã¼È¶¾Æ½·ÿÅ¼¹ÿ¼±¼½Æÿâ×çÿ¿Â¸·ÆÇÿ
·¹¼»¼¸»ÃÆ¹ÂÈÿ¼±¼½Æ¯¸ÿÆÅÅÆÈ·¸ÿ¼½ÿÒÑåùÿ
Â½Ç¶ÈÆÇÿÃ¶¾Ê½ÿÇÂ¸ÆÊ¸Æ¸úÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿÂ·¸ÿ
ÆÅÅÆÈ·¸ÿ¼½ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿÊ¸ÿ´Æ¿ÅÊ¹Æÿ
ÆÅÅÆÈ·¸úÿÆµÆ½ÿ·Ã¼¶ÄÃÿ·ÃÆÿÊÄÆ½È²ÿ
ÊÈÀ½¼´¿ÆÇÄÆÇÿ¸ÂÄ½ÂÅÂÈÊ½·ÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿ
¸¶ÈÃÿÊ¸ÿ¸¶½É¶¹½ÿÊ½Çÿ¸ÀÂ½ÿÈÊ½ÈÆ¹øÿ
ä¼¾¾Æ½·Æ¹¸ÿÊ¿¸¼ÿÊ¹Ä¶Æÿ·ÃÊ·ÿâ×çÿ¿Â¸·ÆÇÿ
°°¹Â¸À¸ÿ·¼ÿÃ¶¾Ê½ÿÃÆÊ¿·Ã¯¯ÿÅ¹¼¾ÿ·¼³Â½¸ÿ
¹Æ¿ÆÊ¸ÆÇÿÉ²ÿÊ¿ÄÊ¿ÿÉ¿¼¼¾¸ÿÇ¶Æÿ·¼ÿÆ³ÈÆ¸¸ÿ
½Â·¹¼ÄÆ½ÿÊ¸ÿ°°ÆÈ¼¿¼ÄÂÈÊ¿ÿÊ½Çÿ¼·ÃÆ¹ÿ
´Æ¿ÅÊ¹ÆÿÆÅÅÆÈ·¸¯¯ÿÂ½ÿ·ÃÆÿ¹ÆÈÆ½·ÿä¹Â·Æ¹ÂÊÿ
ã¼È¶¾Æ½·ÿÅ¼¹ÿ¼³ÂÇÆ¸ÿ¼Åÿ½Â·¹¼ÄÆ½ÿÊ½Çÿ
¸¶¿Å¶¹øÿáÂ½Ê¿¿²úÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿ
â×ç¯¸ÿ»¹¼»¼¸ÆÇÿÊÈ·Â¼½ÿ´Ê¸ÿÈ¼½·¹Ê¹²ÿ·¼ÿ
·ÃÆÿçÄÆ½È²ÿÇÆÈÂ¸Â¼½ÿ·¼ÿ¿Â¸·ÿ½Æ´ÿ
¾¶½ÂÈÂ»Ê¿ÿ¸¼¿ÂÇÿ´Ê¸·Æÿ¿Ê½ÇÅÂ¿¿¸ÿÊ¸ÿÊÿ
¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹²ÿ¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿõõõøÿ
ä¼¾¾Æ½·Æ¹¸ÿ¸·Ê·Æÿ·ÃÊ·ÿâ×çÿ¿Â¸·ÆÇÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÊ¸ÿÊÿ´Æ¿ÅÊ¹ÆÿÆÅÅÆÈ·ÿÂ½ÿ·ÃÊ·ÿ
ÊÈ·Â¼½úÿþÈÂ·Â½ÄÿñðÿáÕÿôòòðíýøÿ
ÓÃÆÿçÄÆ½È²¯¸ÿ¹ÆÈÆ½·ÿÊ»»¹¼ÊÈÃÿ

¹ÆÄÊ¹ÇÂ½ÄÿÒÑåùÂ½Ç¶ÈÆÇÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿÂ¸ÿ
È¼½¸Â¸·Æ½·ÿ´Â·Ãÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
ÅÂ½ÇÂ½Ä¸úÿÊ½ÇÿÇÆ¾¼½¸·¹Ê·Æ¸ÿ·ÃÊ·ÿ·ÃÆÿ
çÄÆ½È²ÿÈ¼½¸ÂÇÆ¹¸ÿÂ½ÇÂ¹ÆÈ·ÿÆÅÅÆÈ·¸ÿ¼½ÿ
Ã¶¾Ê½ÿÃÆÊ¿·ÃÿÊ¸ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÂ¸¸¶Æ¸ÿ
¹Ê·ÃÆ¹ÿ·ÃÊ½ÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹ÆÿÂ¸¸¶Æ¸øÿÐÃÂ¿Æÿ
·ÃÆÿ¼±¼½Æÿä¹Â·Æ¹ÂÊÿã¼È¶¾Æ½·ÿ¾Ê²ÿÃÊµÆÿ
»¿ÊÈÆÇÿ·ÃÆÿÇÂ¸È¶¸¸Â¼½ÿ¼ÅÿÒÑ®åÿ¹Æ¿Ê·ÆÇÿ

ÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿÊ¾¼½ÄÿÈÃÊ»·Æ¹¸ÿ¼½ÿ
´Æ¿ÅÊ¹ÆÿÆÅÅÆÈ·¸úÿÂ½ÿÆµÊ¿¶Ê·Â½Äÿ·ÃÆÿ
ÆµÂÇÆ½ÈÆÿ»¹Æ¸Æ½·ÆÇÿÂ½ÿ·ÃÆÿä¹Â·Æ¹ÂÊÿ
ã¼È¶¾Æ½·ÿÅ¼¹ÿ»¶¹»¼¸Æ¸ÿ¼Åÿ»¹Æ»Ê¹Â½Äÿ·ÃÆÿ
»¼¿ÂÈ²ÿÊ¸¸Æ¸¸¾Æ½·ÿÇ¼È¶¾Æ½·úÿâ×çÿ¸·ÊÅÅÿ
È¿ÆÊ¹¿²ÿµÂÆ´ÆÇÿÒÑåùÂ½Ç¶ÈÆÇÿÆÅÅÆÈ·¸ÿÊ¸ÿ
Ã¶¾Ê½ÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿ·ÃÊ·ÿ´Æ¹Æÿ¹Æ¿ÆµÊ½·ÿ
Â½ÿÇÆ·Æ¹¾Â½Â½Äÿ·ÃÆÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÉÊ¸ÆÇÿ
»¹Â¾Ê¹²ÿÙççÖÔÿÅ¼¹ÿ¼±¼½Æúÿ¹Ê·ÃÆ¹ÿ·ÃÊ½ÿ
´Æ¿ÅÊ¹ÆÿÆÅÅÆÈ·¸úÿ¹ÆÄÊ¹Ç¿Æ¸¸ÿ¼Åÿ´ÃÂÈÃÿ
ÈÃÊ»·Æ¹ÿÂ½ÿ·ÃÆÿä¹Â·Æ¹ÂÊÿã¼È¶¾Æ½·ÿ
ÇÆ¸È¹ÂÉÆÇÿ·Ã¼¸ÆÿÆÅÅÆÈ·¸øÿÓÃÆÿÆµÊ¿¶Ê·Â¼½ÿ
¼Åÿ·ÃÆÿÒÑåù¹Æ¿Ê·ÆÇÿÆµÂÇÆ½ÈÆÿÂ¸ÿ
ÇÂ¸È¶¸¸ÆÇÿ´Â·Ãÿ¼·ÃÆ¹ÿÃ¶¾Ê½ÿÃÆÊ¿·Ãÿ
ÆÅÅÆÈ·¸ÿÆµÂÇÆ½ÈÆøÿÓÃÆÿ»¼¿ÂÈ²ÿÊ¸¸Æ¸¸¾Æ½·ÿ
Ç¼È¶¾Æ½·ÿ½¼·ÆÇÿ·ÃÊ·ÿäÃÊ»·Æ¹ÿõöÿ¼Åÿ·ÃÆÿ
ä¹Â·Æ¹ÂÊÿã¼È¶¾Æ½·úÿ°°»¹¼µÂÇÆ¸ÿÊÿ
·Ã¼¹¼¶ÄÃÿÊ½Ê¿²¸Â¸ÿ¼Åÿ·ÃÆÿÈ¶¹¹Æ½·ÿ
¶½ÇÆ¹¸·Ê½ÇÂ½Äÿ¼Åÿ·ÃÆÿ¹Æ¿Ê·Â¼½¸ÃÂ»ÿ
ÉÆ·´ÆÆ½ÿ¹ÆÇ¶ÈÂ½Äÿ·¹¼»¼¸»ÃÆ¹ÂÈÿÌ¼±¼½ÆËÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿÊ½Çÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿÂ¾»ÊÈ·ÿ
·ÃÆ¸Æÿ¹ÆÇ¶È·Â¼½¸ÿ¾ÂÄÃ·ÿÃÊµÆÿ¼½ÿÒÑ®åÿ
¸¶¹ÅÊÈÆÿÅ¿¶³Æ¸ÿÊ½ÇÿÈÃÍÈ¿ÌÎ½Å¸ÿ
ÎÂÃ½¿ÈÏ¼½ÈÃÊÿ½ÂÿÈÃÎ¿ÌÐ¾ÌÍÿÕÔ´éÿ¿ÌÅÐ½ÌÍÿ
ÉÌÐÅ½ÉÿÌËËÌÎ½¾ùµµÿ×ÌÌúÿØÌ»ÈÌºÿÂËÿ½ÉÌÿ
ÜÐ½ÈÂÃÐÅÿêÄÏÈÌÃ½ÿêÈ¿ÿÙ¼ÐÅÈ½¸ÿ
×½ÐÃÍÐ¿Í¾ÿËÂ¿ÿÛ·ÂÃÌíÿÚÂÅÈÎ¸ÿê¾¾Ì¾¾ÄÌÃ½ÿ
ÂËÿ×ÎÈÌÃ½ÈËÈÎÿÐÃÍÿÖÌÎÉÃÈÎÐÅÿáÃËÂ¿ÄÐ½ÈÂÃúÿ
»ÿó®óðÿþÝÊ½¶Ê¹²ÿôööïýÿþÆ¾»ÃÊ¸Â¸ÿ
ÊÇÇÆÇýøÿ
â×çÿ¹Æ»ÆÊ·ÆÇÿ·ÃÂ¸ÿµÂÆ´ÿÂ½ÿ·ÃÆÿôööïÿ

»¹¼»¼¸ÆÇÿ¼±¼½ÆÿÙççÖÔÿ¹¶¿ÆøÿÞ½ÿ
»¹Æ¸Æ½·Â½ÄÿÂ·¸ÿÆµÊ¿¶Ê·Â¼½ÿ¼Åÿ·ÃÆÿÃ¶¾Ê½ÿ
ÃÆÊ¿·ÃÿÆµÂÇÆ½ÈÆÿÅ¼¹ÿ»¶¹»¼¸Æ¸ÿ¼Åÿ¸Æ··Â½Äÿ
·ÃÆÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÉÊ¸ÆÇÿ»¹Â¾Ê¹²ÿ
ÙççÖÔúÿâ×çÿ¸·Ê·ÆÇìÿ°°ÓÃÂ¸ÿ¸ÆÈ·Â¼½ÿÊ¿¸¼ÿ
¸¶¾¾Ê¹Â±Æ¸ÿ·ÃÆÿ¶½ÈÆ¹·ÊÂ½·²ÿÊÉ¼¶·ÿ·ÃÆÿ
ÁÂ½ÌÃ½ÈÐÅÿÈÃÍÈ¿ÌÎ½ÿÌËËÌÎ½¾ÿÂÃÿÁ¼ÏÅÈÎÿ
ÉÌÐÅ½ÉÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÈÃÊ½ÄÆ¸ÿÇ¶Æÿ·¼ÿ
Â½È¹ÆÊ¸Æ¸ÿÂ½ÿÒÑ®åÿ¹ÊÇÂÊ·Â¼½ÿÆ³»¼¸¶¹Æúÿ
¸¶ÈÃÿÊ¸ÿÒÑ®åÿ¹ÊÇÂÊ·Â¼½ù¹Æ¿Ê·ÆÇÿ¸ÀÂ½ÿ
ÈÊ½ÈÆ¹¸úÿ·ÃÊ·ÿ¾Ê²ÿÉÆÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ
¹ÆÇ¶È·Â¼½¸ÿÂ½ÿÊ¾ÉÂÆ½·ÿ¿ÆµÆ¿¸ÿ¼ÅÿÄ¹¼¶½Çùÿ
¿ÆµÆ¿ÿÌ¼±¼½ÆËúÿÊ¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿÈÃÊ»·Æ¹ÿõöÿ
¼Åÿ·ÃÆÿä¹Â·Æ¹ÂÊÿã¼È¶¾Æ½·ÿÊ½ÇÿÈÃÊ»·Æ¹ÿóÿ
¼Åÿ·ÃÆÿÔ·ÊÅÅÿ×Ê»Æ¹ø¯¯ÿïôÿáÕÿóïîõîúÿóïîôïøÿ
×ÌÌÿÊ¿¸¼úÿïôÿáÕÿóïîóïÿþ°°ü ü üÿ·ÃÆÿ
ä¹Â·Æ¹ÂÊÿã¼È¶¾Æ½·ÿÊ¿¸¼ÿÊ¸¸Æ¸¸Æ¸ÿ·ÃÆÿ
»¼·Æ½·ÂÊ¿ÿÂ½ÇÂ¹ÆÈ·ÿÆÅÅÆÈ·¸ÿ¹Æ¿Ê·ÆÇÿ·¼ÿ·ÃÆÿ
»¹Æ¸Æ½ÈÆÿ¼ÅÿÌ¼±¼½ÆËÿÂ½ÿ·ÃÆÿÊ¾ÉÂÆ½·ÿÊÂ¹ÿ
É²ÿÈ¼½¸ÂÇÆ¹Â½Äÿ·ÃÆÿ¹¼¿Æÿ¼ÅÿÄ¹¼¶½Çù¿ÆµÆ¿ÿ
Ì¼±¼½ÆËÿÂ½ÿ¾ÆÇÂÊ·Â½ÄÿÃ¶¾Ê½ÿÃÆÊ¿·Ãÿ
ÆÅÅÆÈ·¸ÿ·ÃÊ·ÿ¾Ê²ÿÉÆÿÇÂ¹ÆÈ·¿²ÿÊ··¹ÂÉ¶·ÊÉ¿Æÿ
·¼ÿÆ³»¼¸¶¹Æÿ·¼ÿ¸¼¿Ê¹ÿ¶¿·¹ÊµÂ¼¿Æ·ÿ¹ÊÇÂÊ·Â¼½ÿ
þÒÑ®åýø¯¯ýÿ
ÓÃ¶¸úÿâ×ç¯¸ÿÊ»»¹¼ÊÈÃÿ·¼ÿÒÑ®åÿ

¹Æ¿Ê·ÆÇÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿÈ¿ÆÊ¹¿²ÿ¸Ã¼´¸ÿ·ÃÆÿ
çÄÆ½È²ÿÃÊ¸ÿ·¹ÆÊ·ÆÇÿÂ½ÇÂ¹ÆÈ·ÿÃÆÊ¿·Ãÿ
ÆÅÅÆÈ·¸ÿ½¼·ÿÊ¸ÿ´Æ¿ÅÊ¹ÆÿÆÅÅÆÈ·¸úÿÊ¸ÿ
È¼¾¾Æ½·Æ¹¸ÿ¸¶ÄÄÆ¸·úÿÉ¶·ÿÊ¸ÿÃ¶¾Ê½ÿ
ÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿ·ÃÊ·ÿ½ÆÆÇÿ·¼ÿÉÆÿÆµÊ¿¶Ê·ÆÇÿ
´ÃÆ½ÿ¸Æ··Â½Äÿ·ÃÆÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÉÊ¸ÆÇÿ
»¹Â¾Ê¹²ÿÙççÖÔøÿÞ½ÿ·ÃÂ¸ÿ¼±¼½ÆÿÙççÖÔÿ
¹¶¿Æ¾ÊÀÂ½Äúÿâ×çÿÇÂÇÿ½¼·ÿÇ¹Ê´ÿÊÿ¿Â½Æÿ
ÉÆ·´ÆÆ½ÿÇÂ¹ÆÈ·ÿÊ½ÇÿÂ½ÇÂ¹ÆÈ·ÿÃÆÊ¿·Ãÿ
ÆÅÅÆÈ·¸ÿÅ¼¹ÿ»¶¹»¼¸Æ¸ÿ¼ÅÿÆµÊ¿¶Ê·Â½ÄÿÒÑ®åÿ
¹Æ¿Ê·ÆÇÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿÊ½Çÿ·ÃÆÿ»¶É¿ÂÈÿ
ÃÆÊ¿·ÃÿÉÊ¸ÆÇÿ»¹Â¾Ê¹²ÿÙççÖÔøÿ
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ÔÂ¾Â¿Ê¹¿²úÿ·ÃÆÿÙØø÷ÔØø È¹Â·Æ¹ÂÊÿ
Ç¼È¶¾Æ½·ÿÇ¼Æ¸ÿ½¼·ÿÆ¸·ÊÉ¿Â¸ÃÿÊÿ
»¹ÆÈÆÇÆ½·ÿ·ÃÊ·ÿÂ½ÇÂ¹ÆÈ·ÿÃ¶¾Ê½ÿÃÆÊ¿·Ãÿ
ÆÅÅÆÈ·¸ÿÊ¹Æÿ´Æ¿ÅÊ¹ÆÿÆÅÅÆÈ·¸øÿÓ¼³ÂÈÿÊ¿ÄÊ¿ÿ
É¿¼¼¾¸ÿ·ÃÆ¾¸Æ¿µÆ¸ÿÊ¹ÆÿÊÿ´Æ¿ÅÊ¹ÆÿÆÅÅÆÈ·úÿ
¸¼ÿÂ·ÿÂ¸ÿ½¼·ÿ¸¶¹»¹Â¸Â½ÄÿÊÿÇÂ¸È¶¸¸Â¼½ÿ¼Åÿ
Ê¿ÄÊ¿ÿÉ¿¼¼¾¸ÿÊ»»ÆÊ¹¸ÿÂ½ÿ¸ÆÈ·Â¼½¸ÿÇÆÊ¿Â½Äÿ
´Â·Ãÿ´Æ¿ÅÊ¹ÆÿÆÅÅÆÈ·¸øÿÓÃÆÿ¾¼¹Æÿ¹Æ¿ÆµÊ½·ÿ
º¶Æ¸·Â¼½ÿÂ¸ÿÃ¼´ÿâ×çÿÆµÊ¿¶Ê·ÆÇÿ
Â½Å¼¹¾Ê·Â¼½ÿ¹ÆÄÊ¹ÇÂ½ÄÿÃ¶¾Ê½ÿÃÆÊ¿·Ãÿ
¹Â¸À¸ÿ¹Æ¸¶¿·Â½ÄÿÅ¹¼¾ÿÊ¿ÄÊ¿ÿÉ¿¼¼¾¸øÿÞ½ÿ·ÃÆÿ
ÈÊ¸Æÿ¼Åÿ·ÃÆÿä¹Â·Æ¹ÂÊÿã¼È¶¾Æ½·úÿ·ÃÆÿ¹¼¿Æÿ
¼Åÿ½Â·¹¼ÄÆ½ÿÂ½ÿÈÊ¶¸Â½ÄÿÊ¿ÄÊ¿ÿÉ¿¼¼¾¸ÿ´Ê¸ÿ
¶½È¿ÆÊ¹øÿç¸ÿÊÿ¹Æ¸¶¿·úÿ·ÃÆÿçÄÆ½È²ÿÇÂÇÿ½¼·ÿ
ÃÊµÆÿ¼ÈÈÊ¸Â¼½ÿ·¼ÿÆµÊ¿¶Ê·ÆÿÊ½²ÿ¹Æ¸¶¿·Â½Äÿ
Ã¶¾Ê½ÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿÊ½Çÿ·ÃÆÿä¹Â·Æ¹ÂÊÿ
ã¼È¶¾Æ½·ÿÇ¼Æ¸ÿ½¼·ÿ¸¶»»¼¹·ÿ·ÃÆÿµÂÆ´ÿ
·ÃÊ·ÿâ×çÿ·¹ÆÊ·¸ÿÂ½ÇÂ¹ÆÈ·ÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿÊ¸ÿ
Ê½²·ÃÂ½Äÿ¼·ÃÆ¹ÿ·ÃÊ½ÿÊÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ
Â¸¸¶Æøÿ
áÂ½Ê¿¿²úÿâ×çÿÇÂ¸ÊÄ¹ÆÆ¸ÿ·ÃÊ·ÿÂ·¸ÿÊÈ·Â¼½ÿ

ÃÆ¹ÆÿÂ¸ÿÊ·ÿ¼ÇÇ¸ÿ´Â·Ãÿ·ÃÆÿ¿Â¸·Â½Äÿ¼Åÿ
¾¶½ÂÈÂ»Ê¿ÿ¸¼¿ÂÇÿ´Ê¸·Æÿ¿Ê½ÇÅÂ¿¿¸ÿ¶½ÇÆ¹ÿ
äççÿ¸ÆÈ·Â¼½ÿõõõøÿÞ½ÿ·ÃÆÿ¿Ê½ÇÅÂ¿¿¸ÿÙÆ´ÿ
Ô¼¶¹ÈÆÿ×Æ¹Å¼¹¾Ê½ÈÆÿÔ·Ê½ÇÊ¹ÇÿþÙÔ×Ôýÿ
â×çÿÇÂÇÿ½¼·ÿÈ¼½¸ÂÇÆ¹ÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿ
¹Æ¸¶¿·Â½ÄÿÅ¹¼¾ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¾¶ÈÃÿ¿Æ¸¸ÿ
Ç¹Ê´ÿÊ½²ÿÈ¼½È¿¶¸Â¼½¸ÿÊÉ¼¶·ÿÃÆÊ¿·Ãÿ
ÆÅÅÆÈ·¸ÿÅ¹¼¾ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÉÆÂ½ÄÿÃÆÊ¿·Ãÿ
¼¹ÿ´Æ¿ÅÊ¹ÆÿÆÅÅÆÈ·¸øÿÞÅÿÊ½²·ÃÂ½Äúÿ·ÃÆÿ
¿Ê½ÇÅÂ¿¿¸ÿÙÔ×ÔÿÂ¸ÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿâ×ç¯¸ÿ
Ê»»¹¼ÊÈÃøÿÞ½ÿ·ÃÆÿ»¹¼»¼¸ÆÇÿ¹¶¿Æúÿâ×çÿ
¸·Ê·ÆÇìÿ°°ÓÃÆÿâ×çÿÃÊ¸ÿÇ¼È¶¾Æ½·ÆÇÿ¾Ê½²ÿ
ÈÊ¸Æ¸ÿ¼ÅÿÊÈ¶·ÆÿÂ½Á¶¹²ÿÊ½ÇÿÇÆÊ·ÃÿÈÊ¶¸ÆÇÿ
É²ÿÆ³»¿¼¸Â¼½¸ÿÊ½ÇÿÅÂ¹Æ¸ÿ¹Æ¿Ê·ÆÇÿ·¼ÿ
¾¶½ÂÈÂ»Ê¿ÿ¿Ê½ÇÅÂ¿¿ÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸øÿÞ½ÿ
ÊÇÇÂ·Â¼½ÿ·¼ÿ·ÃÆ¸ÆÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸úÿ·ÃÆÿ
Ê¸¸¼ÈÂÊ·ÆÇÿ»¹¼»Æ¹·²ÿÇÊ¾ÊÄÆÿÂ¸ÿÊÿ´Æ¿ÅÊ¹Æÿ
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¾ÆÊ¸¶¹Æ¸ÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿ·ÃÆÿäççÿ´Â¿¿ÿ
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Â¾»ÊÈ·¸ÿÇ¶¹Â½Äÿ·ÃÆÿ·Â¾ÆÿÉÆÅ¼¹Æÿ
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ÆµÆ½·¸øÿÓÃÆÿ»¼·Æ½·ÂÊ¿ÿÉÆ½ÆÅÂÈÂÊ¿ÿÆÅÅÆÈ·¸ÿ
Ê¹ÆÿÉÆ··Æ¹ÿ¶½ÇÆ¹¸·¼¼ÇÿÊ½Çÿ¸·¶ÇÂÆÇúÿÊ½Çÿ
Ê¹Æÿ¿Â¾Â·ÆÇÿ·¼ÿÈÆ¹·ÊÂ½ÿÊ¹ÆÊ¸ÿ¼Åÿ·ÃÆÿ
È¼¶½·¹²ÿÊ½Çÿ·²»Æ¸ÿ¼ÅÿÅ¼¹Æ¸·¸øÿÓÃÆÿ
ÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸ÿÊ¹Æÿ¿Æ¸¸ÿÈÆ¹·ÊÂ½úÿ¾¼¹Æÿ
µÊ¹ÂÊÉ¿ÆúÿÊ½ÇÿÊ¿¸¼ÿÂ½È¿¶ÇÆÿ¸¼¾Æÿ¼Åÿ·ÃÆÿ
¾¼¸·ÿ¸Æ¹Â¼¶¸ÿÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸ÿ¸¶ÈÃÿÊ¸ÿ
Â½È¹ÆÊ¸ÆÇÿ´Â¿ÇÅÂ¹ÆúÿÇ¹¼¶ÄÃ·úÿÊ½Çÿ¾ÊÁ¼¹ÿ
¿¼¸¸Æ¸ÿÅ¹¼¾ÿÂ½¸ÆÈ·¸ÿÊ½ÇÿÇÂ¸ÆÊ¸Æøÿç¸ÿ´Â·Ãÿ
Å¼¼Çÿ»¹¼Ç¶È·Â¼½ÿÊ½ÇÿÊÄ¹ÂÈ¶¿·¶¹Æúÿ·ÃÆÿ
Á¶ÇÄ¾Æ½·ÿ·¼ÿÉÆÿ¾ÊÇÆÿÂ¸ÿ¿Ê¹ÄÆ¿²ÿÊÿ
º¶Ê¿Â·Ê·ÂµÆÿ¼½ÆúÿÉÊ¿Ê½ÈÂ½ÄÿÂ¾»ÊÈ·¸ÿ·ÃÊ·ÿ
µÊ¹²ÿÂ½ÿÈÆ¹·ÊÂ½·²ÿÊ½Çÿ¾ÊÄ½Â·¶ÇÆúÿ´Â·Ãÿ
·ÃÆÿÆ½Çÿ¹Æ¸¶¿·ÿÉÆÂ½ÄÿÊÿÁ¶ÇÄ¾Æ½·ÿÊ¸ÿ·¼ÿ·ÃÆÿ
¼µÆ¹Ê¿¿ÿÇÂ¹ÆÈ·Â¼½ÿÊ½ÇÿÄÆ½Æ¹Ê¿ÿ¿ÆµÆ¿ÿ¼Åÿ
È¼½ÈÆ¹½øÿ
çÈÈ¼¹ÇÂ½Äÿ·¼ÿ·ÃÆÿ¶½ÇÆ¹¿²Â½Äÿ¸ÈÂÆ½ÈÆÿ

Ê¸¸Æ¸¸¾Æ½·ÿ¹Æ»¼¹·¸úÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÃÊ¸ÿ
µÆ¹²ÿ¿ÂÀÆ¿²ÿÂ½È¹ÆÊ¸ÆÇÿ·ÃÆÿ¸Â±ÆÿÊ½Çÿ
½¶¾ÉÆ¹ÿ¼Åÿ´Â¿ÇÅÂ¹Æ¸úÿÂ½¸ÆÈ·ÿ¼¶·É¹ÆÊÀ¸úÿ
Ê½Çÿ·¹ÆÆÿ¾¼¹·Ê¿Â·²ÿÂ½ÿ·ÃÆÿÞ½·Æ¹Â¼¹ÿÐÆ¸·úÿ
·ÃÆÿÔ¼¶·Ã´Æ¸·úÿÊ½Çÿç¿Ê¸ÀÊúÿÊ½Çÿ´Â¿¿ÿ
È¼½·Â½¶Æÿ·¼ÿÇ¼ÿ¸¼øÿÕÂ¸Â½ÄÿÊ·¾¼¸»ÃÆ¹ÂÈÿ
ÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ¿ÆµÆ¿¸ÿ´Â¿¿ÿµÆ¹²ÿ¿ÂÀÆ¿²ÿ
Â½È¹ÆÊ¸Æÿ»Ã¼·¼¸²½·ÃÆ¸Â¸ÿÅ¼¹ÿÅ¼¹Æ¸·¸úÿÉ¶·ÿ
·ÃÆÿÂ½È¹ÆÊ¸ÆÇÿ»Ã¼·¼¸²½·ÃÆ¸Â¸ÿ´Â¿¿ÿ¿ÂÀÆ¿²ÿ
¼½¿²ÿÂ½È¹ÆÊ¸Æÿ´¼¼Çÿ»¹¼Ç¶È·Â¼½ÿÂ½ÿ²¼¶½Äÿ
Å¼¹Æ¸·¸ÿ¼½ÿÅÆ¹·Â¿Æÿ¸¼Â¿¸øÿÙÂ·¹¼ÄÆ½ÿ
ÇÆ»¼¸Â·Â¼½ÿÊ½Çÿ´Ê¹¾Æ¹ÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿ
ÃÊµÆÿµÆ¹²ÿ¿ÂÀÆ¿²ÿÂ½È¹ÆÊ¸ÆÇÿÅ¼¹Æ¸·ÿÄ¹¼´·Ãÿ
´ÃÆ¹Æÿ´Ê·Æ¹ÿÂ¸ÿ½¼·ÿ¿Â¾Â·Â½ÄÿÊ½Çÿ´Â¿¿ÿ
È¼½·Â½¶Æÿ·¼ÿÇ¼ÿ¸¼ÿÂ½ÿ·ÃÆÿ½ÆÊ¹ÿÅ¶·¶¹Æøÿ
ç½ÿÂ½È¹ÆÊ¸ÆÇÿÅ¹Æº¶Æ½È²ÿ¼Åÿ

ÇÂ¸·¶¹ÉÊ½ÈÆÿþ¸¶ÈÃÿÊ¸ÿÇ¹¼¶ÄÃ·úÿ¸·¼¹¾¸úÿ
Â½¸ÆÈ·ù¼¶·É¹ÆÊÀ¸úÿÊ½Çÿ´Â¿ÇÅÂ¹ÆýÿÂ¸ÿÊ·ÿ¿ÆÊ¸·ÿ
Ê¸ÿÂ¾»¼¹·Ê½·ÿ·¼ÿÅ¼¹Æ¸·ÿÆÈ¼¸²¸·Æ¾ÿ
Å¶½È·Â¼½ÿÊ¸ÿÂ½È¹Æ¾Æ½·Ê¿ÿÈÃÊ½ÄÆ¸ÿÂ½ÿ
·Æ¾»Æ¹Ê·¶¹Æúÿ»¹ÆÈÂ»Â·Ê·Â¼½úÿÊ·¾¼¸»ÃÆ¹ÂÈÿ
ÈÊ¹É¼½ÿÇÂ¼³ÂÇÆúÿ½Â·¹¼ÄÆ½ÿÇÆ»¼¸Â·Â¼½úÿ
Ê½Çÿ¼±¼½Æÿ»¼¿¿¶·Â¼½øÿãÂ¸·¶¹ÉÊ½ÈÆ¸ÿ
»Ê¹·ÂÊ¿¿²ÿ¼¹ÿÈ¼¾»¿Æ·Æ¿²ÿÈÃÊ½ÄÆÿÅ¼¹Æ¸·ÿ
ÆÈ¼¸²¸·Æ¾ÿ¸·¹¶È·¶¹ÆÿÊ½Çÿ¸»ÆÈÂÆ¸ÿ
È¼¾»¼¸Â·Â¼½úÿÈÊ¶¸Æÿ¸Ã¼¹·ù·Æ¹¾ÿ
»¹¼Ç¶È·ÂµÂ·²ÿÊ½ÇÿÈÊ¹É¼½ÿ¸·¼¹ÊÄÆÿ¿¼¸¸úÿ
Ê¿¿¼´ÿÉÆ··Æ¹ÿ¼»»¼¹·¶½Â·ÂÆ¸ÿÅ¼¹ÿÂ½µÊ¸ÂµÆÿ
Ê¿ÂÆ½ÿ¸»ÆÈÂÆ¸ÿ·¼ÿÉÆÈ¼¾ÆÿÆ¸·ÊÉ¿Â¸ÃÆÇúÿÊ½Çÿ
È¼¾¾Ê½Çÿ¾¼¹Æÿ»¶É¿ÂÈÿÊ½Çÿ¾Ê½ÊÄÆ¾Æ½·ÿ
Ê··Æ½·Â¼½ÿÊ½Çÿ¹Æ¸¼¶¹ÈÆ¸øÿÓÃÆÿÈ¼¾ÉÂ½ÆÇÿ
ÆÅÅÆÈ·¸ÿ¼ÅÿÆ³»ÆÈ·ÆÇÿÂ½È¹ÆÊ¸ÆÇÿ
·Æ¾»Æ¹Ê·¶¹ÆúÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆúÿ½Â·¹¼ÄÆ½ÿ
ÇÆ»¼¸Â·Â¼½úÿ¼±¼½ÆúÿÊ½ÇÿÅ¼¹Æ¸·ÿ

ÇÂ¸·¶¹ÉÊ½ÈÆÿ¼½ÿ¸¼Â¿ÿ»¹¼ÈÆ¸¸Æ¸ÿÊ½Çÿ¸¼Â¿ÿ
ÈÊ¹É¼½ÿ¸·¼¹ÊÄÆÿ¹Æ¾ÊÂ½ÿ¶½È¿ÆÊ¹øÿ
×¹ÆÈÂ»Â·Ê·Â¼½ÿÊ½Çÿ´ÆÊ·ÃÆ¹ÿÆ³·¹Æ¾Æ¸ÿ

Ê¹ÆÿÀÆ²ÿ·¼ÿ¾Ê½²ÿÅ¼¹Æ¸·¹²ÿÂ¾»ÊÈ·¸úÿ
ÊÈÈ¼¶½·Â½ÄÿÅ¼¹ÿ»Ê¹·ÿ¼Åÿ·ÃÆÿ¹ÆÄÂ¼½Ê¿ÿ
µÊ¹ÂÊÉÂ¿Â·²ÿÂ½ÿÅ¼¹Æ¸·ÿ¹Æ¸»¼½¸ÆøÿÞÅÿÆ³Â¸·Â½Äÿ
·¹Æ½Ç¸ÿÂ½ÿ»¹ÆÈÂ»Â·Ê·Â¼½ÿÈ¼½·Â½¶ÆúÿÂ·ÿÂ¸ÿ
Æ³»ÆÈ·ÆÇÿ·ÃÊ·ÿÅ¼¹Æ¸·ÿ»¹¼Ç¶È·ÂµÂ·²ÿ´Â¿¿ÿ
¿ÂÀÆ¿²ÿÇÆÈ¹ÆÊ¸ÆÿÂ½ÿ·ÃÆÿÞ½·Æ¹Â¼¹ÿÐÆ¸·úÿ·ÃÆÿ
Ô¼¶·Ã´Æ¸·úÿÆÊ¸·Æ¹½ÿ»¼¹·Â¼½¸ÿ¼Åÿ·ÃÆÿ
Ô¼¶·ÃÆÊ¸·úÿÊ½Çÿç¿Ê¸ÀÊúÿÊ½Çÿ·ÃÊ·ÿÅ¼¹Æ¸·ÿ
»¹¼Ç¶È·ÂµÂ·²ÿ´Â¿¿ÿ¿ÂÀÆ¿²ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ·ÃÆÿ
½¼¹·ÃÆÊ¸·Æ¹½ÿÒ½Â·ÆÇÿÔ·Ê·Æ¸úÿ·ÃÆÿÛÊÀÆÿ
Ô·Ê·Æ¸úÿÊ½ÇÿÂ½ÿ´Æ¸·Æ¹½ÿ»¼¹·Â¼½¸ÿ¼Åÿ·ÃÆÿ
Ô¼¶·ÃÆÊ¸·øÿç½ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿÇ¹¼¶ÄÃ·ÿ
ÆµÆ½·¸ÿ´Â¿¿ÿµÆ¹²ÿ¿ÂÀÆ¿²ÿ¹ÆÇ¶ÈÆÿÅ¼¹Æ¸·ÿ
»¹¼Ç¶È·ÂµÂ·²ÿ´ÃÆ¹ÆµÆ¹ÿ¸¶ÈÃÿÆµÆ½·¸ÿ
¼ÈÈ¶¹øÿ
äÃÊ½ÄÆ¸ÿÂ½ÿÇÂ¸·¶¹ÉÊ½ÈÆÿ»Ê··Æ¹½¸ÿÊ¹Æÿ

Æ³»ÆÈ·ÆÇÿ·¼ÿÃÊµÆÿÊÿ¸¶É¸·Ê½·ÂÊ¿ÿÂ¾»ÊÈ·ÿ¼½ÿ
¼µÆ¹Ê¿¿ÿÄÊÂ½¸ÿ¼¹ÿ¿¼¸¸Æ¸øÿÚ¼¹Æÿ»¹ÆµÊ¿Æ½·ÿ
´Â¿ÇÅÂ¹ÆÿÇÂ¸·¶¹ÉÊ½ÈÆ¸ÿÃÊµÆÿ¹ÆÈÆ½·¿²ÿÉÆÆ½ÿ
¼É¸Æ¹µÆÇÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸øÿÐÂ¿ÇÅÂ¹Æ¸ÿ
Ê½ÇÿÇ¹¼¶ÄÃ·¸úÿÊ¾¼½Äÿ¼·ÃÆ¹ÿÆ³·¹Æ¾Æÿ
ÆµÆ½·¸ÿþÌùÊùûÿÃ¶¹¹ÂÈÊ½Æ¸ýÿ·ÃÊ·ÿÈÊ½ÿÈÊ¶¸Æÿ
Å¼¹Æ¸·ÿÇÊ¾ÊÄÆúÿ»¼¸Æÿ·ÃÆÿ¿Ê¹ÄÆ¸·ÿ·Ã¹ÆÊ·¸ÿ
¼µÆ¹ÿ·Â¾Æÿ·¼ÿÅ¼¹Æ¸·ÿÆÈ¼¸²¸·Æ¾¸øÿ
á¼¹ÿ·ÃÆÿ½ÆÊ¹ÿ·Æ¹¾úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ

ÉÆ¿ÂÆµÆ¸ÿ·ÃÆÿÉÆ½ÆÅÂÈÂÊ¿ÿÂ¾»ÊÈ·ÿ¼½ÿÅ¼¹Æ¸·ÿ
Ä¹¼´·ÃÿÊ½Çÿ»¹¼Ç¶È·ÂµÂ·²ÿÂ½ÿÈÆ¹·ÊÂ½ÿ»Ê¹·¸ÿ
¼Åÿ·ÃÆÿÈ¼¶½·¹²ÿÅ¹¼¾ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ·¼ÿÉÆÿ
¾¼¹Æÿ·ÃÊ½ÿ¼ÅÅ¸Æ·ÿÉ²ÿ·ÃÆÿÈ¿ÆÊ¹ÿ¹Â¸ÀÿÅ¹¼¾ÿ
·ÃÆÿ¾¼¹Æÿ¸ÂÄ½ÂÅÂÈÊ½·ÿÊ½Çÿ¸Æ¹Â¼¶¸ÿÊÇµÆ¹¸Æÿ
ÆÅÅÆÈ·¸ÿÅ¹¼¾ÿ·ÃÆÿ¼É¸Æ¹µÆÇÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿ
´Â¿ÇÅÂ¹Æ¸úÿÈ¼¾ÉÂ½ÆÇÿ´Â·Ãÿ·ÃÆÿÊÇµÆ¹¸Æÿ
Â¾»ÊÈ·¸ÿ¼½ÿÄ¹¼´·ÃÿÊ½Çÿ»¹¼Ç¶È·ÂµÂ·²ÿÂ½ÿ
¼·ÃÆ¹ÿÊ¹ÆÊ¸ÿ¼Åÿ·ÃÆÿÈ¼¶½·¹²ÿÊ½Çÿ·ÃÆÿ
¸Æ¹Â¼¶¸ÿ¹Â¸À¸ÿÅ¹¼¾ÿ·ÃÆÿ¸»¹ÆÊÇÿ¼Åÿ
ÇÆ¸·¹¶È·ÂµÆÿ»Æ¸·¸ÿÊ½ÇÿÇÂ¸ÆÊ¸ÆøÿÞ½È¹ÆÊ¸ÆÇÿ
´Â¿ÇÅÂ¹Æ¸ÿÈÊ½ÿÊ¿¸¼ÿÂ½È¹ÆÊ¸Æÿ»Ê¹·ÂÈ¶¿Ê·Æÿ
¾Ê··Æ¹ÿÊ½Çÿ·Ã¶¸ÿÈ¹ÆÊ·Æÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ
È¼½ÈÆ¹½¸ÿÊ¸ÿ´Æ¿¿øÿá¼¹ÿ·ÃÆÿ¿¼½ÄÆ¹ÿ·Æ¹¾úÿ
·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿµÂÆ´¸ÿ·ÃÆÿ¹Â¸ÀÿÅ¹¼¾ÿ
ÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸ÿ·¼ÿÂ½È¹ÆÊ¸Æÿ¼µÆ¹ÿ·Â¾Æúÿ
¸¶ÈÃÿ·ÃÊ·ÿ¼µÆ¹Ê¿¿ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ
»¹Æ¸Æ½·¸ÿ¸Æ¹Â¼¶¸ÿÊÇµÆ¹¸Æÿ¹Â¸À¸ÿÅ¼¹ÿÅ¼¹Æ¸·ÿ
»¹¼Ç¶È·ÂµÂ·²øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ
·ÃÆ¹ÆÅ¼¹ÆÿÅÂ½Ç¸ÿ·ÃÆ¹ÆÿÂ¸ÿÈ¼¾»Æ¿¿Â½Äÿ
¹ÆÊ¸¼½ÿ·¼ÿÅÂ½Çÿ·ÃÊ·ÿ·ÃÆÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
ÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÆ½ÇÊ½ÄÆ¹¸ÿÒøÔøÿÅ¼¹Æ¸·¹²ÿÂ½ÿ
É¼·Ãÿ·ÃÆÿ½ÆÊ¹ÿÊ½Çÿ¿¼½Äÿ·Æ¹¾úÿ´Â·Ãÿ·ÃÆÿ
¸¶»»¼¹·ÿÅ¼¹ÿÊÿ»¼¸Â·ÂµÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
ÅÂ½ÇÂ½Äÿ¼½¿²ÿÂ½È¹ÆÊ¸Â½ÄÿÊ¸ÿ¼½ÆÿÈ¼½¸ÂÇÆ¹¸ÿ
Æ³»ÆÈ·ÆÇÿÅ¶·¶¹ÆÿÈ¼½ÇÂ·Â¼½¸ÿÂ½ÿ´ÃÂÈÃÿ
·Æ¾»Æ¹Ê·¶¹Æ¸ÿÈ¼½·Â½¶Æÿ·¼ÿ¹Â¸Æøÿ

ÈøÿÐÊ·Æ¹ÿÕÆ¸¼¶¹ÈÆ¸ÿ

ÓÃÆÿ¸Æ½¸Â·ÂµÂ·²ÿ¼Åÿ´Ê·Æ¹ÿ¹Æ¸¼¶¹ÈÆ¸ÿ·¼ÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ¸ÿµÆ¹²ÿÂ¾»¼¹·Ê½·ÿÄÂµÆ½ÿ
·ÃÆÿÂ½È¹ÆÊ¸Â½ÄÿÇÆ¾Ê½ÇÿÅ¼¹ÿÊÇÆº¶Ê·Æÿ
´Ê·Æ¹ÿ¸¶»»¿ÂÆ¸ÿÊ½Çÿ¸Æ¹µÂÈÆ¸ÿÅ¼¹ÿ
ÊÄ¹ÂÈ¶¿·¶¹Ê¿úÿ¾¶½ÂÈÂ»Ê¿úÿÊ½ÇÿÆ½Æ¹Ä²ÿÊ½Çÿ
Â½Ç¶¸·¹ÂÊ¿ÿ¶¸Æ¸úÿÊ½Çÿ·ÃÆÿÈ¶¹¹Æ½·ÿ¸·¹ÊÂ½¸ÿ
¼½ÿ·ÃÂ¸ÿ¹Æ¸¼¶¹ÈÆÿÂ½ÿ¾Ê½²ÿ»Ê¹·¸ÿ¼Åÿ·ÃÆÿ
È¼¶½·¹²øÿ
çÈÈ¼¹ÇÂ½Äÿ·¼ÿ·ÃÆÿÊ¸¸Æ¸¸¾Æ½·ÿ

¿Â·Æ¹Ê·¶¹ÆúÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÃÊ¸ÿÊ¿¹ÆÊÇ²ÿ
Ê¿·Æ¹ÆÇúÿÊ½Çÿ´Â¿¿ÿ¿ÂÀÆ¿²ÿÈ¼½·Â½¶Æÿ·¼ÿÊ¿·Æ¹úÿ
·ÃÆÿ´Ê·Æ¹ÿÈ²È¿ÆúÿÊÅÅÆÈ·Â½Äÿ´ÃÆ¹Æúÿ´ÃÆ½úÿ

Ê½ÇÿÃ¼´ÿ¾¶ÈÃÿ´Ê·Æ¹ÿÂ¸ÿÊµÊÂ¿ÊÉ¿ÆÿÅ¼¹ÿÊ¿¿ÿ
¶¸Æ¸øÿÐÂ·ÃÿÃÂÄÃÆ¹ÿ·Æ¾»Æ¹Ê·¶¹Æ¸úÿ·ÃÆÿ
´Ê·Æ¹ùÃ¼¿ÇÂ½ÄÿÈÊ»ÊÈÂ·²ÿ¼Åÿ·ÃÆÿ
Ê·¾¼¸»ÃÆ¹ÆÿÊ½ÇÿÆµÊ»¼¹Ê·Â¼½ÿÂ½·¼ÿ·ÃÆÿ
Ê·¾¼¸»ÃÆ¹ÆÿÂ½È¹ÆÊ¸ÆúÿÊ½Çÿ·ÃÂ¸ÿÅÊµ¼¹¸ÿ
Â½È¹ÆÊ¸ÆÇÿÈ¿Â¾Ê·ÆÿµÊ¹ÂÊÉÂ¿Â·²úÿ´Â·Ãÿ¾¼¹Æÿ
Â½·Æ½¸Æÿ»¹ÆÈÂ»Â·Ê·Â¼½ÿÊ½Çÿ¾¼¹Æÿ
Ç¹¼¶ÄÃ·¸øÿ
ä¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ¸ÿÈÊ¶¸Â½ÄÿÊ½Çÿ´Â¿¿ÿ

Â½È¹ÆÊ¸Â½Ä¿²ÿÈÊ¶¸Æÿ¸Ã¹Â½ÀÂ½Äÿ¸½¼´»ÊÈÀÿ
Â½Ç¶ÈÆÇÿÉ²ÿÂ½È¹ÆÊ¸Â½Äÿ·Æ¾»Æ¹Ê·¶¹ÆøÿÞ½ÿ
·ÃÆÿ´Æ¸·Æ¹½ÿÒ½Â·ÆÇÿÔ·Ê·Æ¸úÿ·ÃÆ¹ÆÿÂ¸ÿ
Ê¿¹ÆÊÇ²ÿ´Æ¿¿ùÇ¼È¶¾Æ½·ÆÇÿÆµÂÇÆ½ÈÆÿ¼Åÿ
¸Ã¹Â½ÀÂ½Äÿ¸½¼´»ÊÈÀÿÇ¶Æÿ·¼ÿ´Ê¹¾Â½Äøÿ
âÊ¹¿ÂÆ¹ÿ¾Æ¿·Â½Ä¸úÿ´Â·ÃÿÂ½È¹ÆÊ¸ÆÇÿ¹¶½¼ÅÅÿ
Â½ÿ·ÃÆÿ´Â½·Æ¹ÿÊ½ÇÿÆÊ¹¿²ÿ¸»¹Â½ÄúÿÂ½È¹ÆÊ¸Æÿ
Å¿¼¼ÇÿÈ¼½ÈÆ¹½¸ÿÊ½ÇÿÊ¿¸¼ÿ¹Æ¸¶¿·ÿÂ½ÿ
¸¶É¸·Ê½·ÂÊ¿¿²ÿÇÆÈ¹ÆÊ¸ÆÇÿ¸¶¾¾Æ¹ÿÅ¿¼´¸øÿ
ÓÃÂ¸ÿ»Ê··Æ¹½ÿ¼Åÿ¹ÆÇ¶ÈÆÇÿ¸½¼´»ÊÈÀÿÊ½Çÿ
ÈÃÊ½ÄÆ¸ÿ·¼ÿ·ÃÆÿÅ¿¼´ÿ¹ÆÄÂ¾Æÿ»¼¸ÆÿµÆ¹²ÿ
¸Æ¹Â¼¶¸ÿ¹Â¸À¸ÿ·¼ÿ¾ÊÁ¼¹ÿ»¼»¶¿Ê·Â¼½ÿ
¹ÆÄÂ¼½¸úÿ¸¶ÈÃÿÊ¸ÿäÊ¿ÂÅ¼¹½ÂÊúÿ·ÃÊ·ÿ¹Æ¿²ÿ¼½ÿ
¸½¼´¾Æ¿·ùÇ¼¾Â½Ê·ÆÇÿ´Ê·Æ¹¸ÃÆÇ¸ÿÅ¼¹ÿ
·ÃÆÂ¹ÿ´Ê·Æ¹ÿ¸¶»»¿²øÿÐÃÂ¿ÆÿÂ½È¹ÆÊ¸ÆÇÿ
»¹ÆÈÂ»Â·Ê·Â¼½ÿÂ¸ÿÆ³»ÆÈ·ÆÇÿ·¼ÿÂ½È¹ÆÊ¸Æÿ
´Ê·Æ¹ÿÅ¿¼´ÿ¿ÆµÆ¿¸ÿÂ½ÿ¸¼¾ÆÿÆÊ¸·Æ¹½ÿÊ¹ÆÊ¸úÿ
·ÃÂ¸ÿ¾Ê²ÿÉÆÿ·Æ¾»Æ¹ÆÇÿÉ²ÿÂ½È¹ÆÊ¸ÆÇÿ
µÊ¹ÂÊÉÂ¿Â·²ÿÂ½ÿ·ÃÆÿ»¹ÆÈÂ»Â·Ê·Â¼½ÿÊ½Çÿ·ÃÆÿ
ÊÈÈ¼¾»Ê½²Â½ÄÿÂ½È¹ÆÊ¸ÆÇÿ¹Â¸Àÿ¼ÅÿÅ¿¼¼Ç¸ÿ
Ê½Çÿ¼·ÃÆ¹ÿÈ¼½ÈÆ¹½¸ÿ¸¶ÈÃÿÊ¸ÿ´Ê·Æ¹ÿ
»¼¿¿¶·Â¼½øÿ
ÐÊ¹¾Æ¹ÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿÊ½ÇÿÇÆÈ¹ÆÊ¸Â½Äÿ

»¹ÆÈÂ»Â·Ê·Â¼½ÿÂ½ÿ¼·ÃÆ¹ÿ»Ê¹·¸ÿ¼Åÿ·ÃÆÿ
È¼¶½·¹²úÿ¸¶ÈÃÿÊ¸ÿ·ÃÆÿÔ¼¶·Ã´Æ¸·úÿÈÊ½ÿ
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¼Åÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸úÿ·ÃÆÿâÊ¸·ÿÂ¸ÿÊ¿¸¼ÿ
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¹ÆÇ¶È·Â¼½¸ÿÂ½ÿ´Ê·Æ¹ÿ¸¶»»¿²úÿÈÃÊ½ÄÆ¸ÿÂ½ÿ
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Ê½ÇÿÈÃÊ¿¿Æ½ÄÆ¸ÿÂ½ÿÊ¿¿¼ÈÊ·Â¼½øÿÓÃÆÿ¸·¹Æ¸¸ÿ
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ÈÃÊ½ÄÆÿÆÅÅÆÈ·¸ÿÂ½È¿¶ÇÆÿ¸ÆÇÂ¾Æ½·úÿ
½¶·¹ÂÆ½·¸úÿ¼¹ÄÊ½ÂÈÿ¾Ê··Æ¹úÿ»Ê·Ã¼ÄÆ½¸úÿ
»Æ¸·ÂÈÂÇÆ¸úÿ¸Ê¿·úÿÊ½Çÿ·ÃÆ¹¾Ê¿ÿ»¼¿¿¶·Â¼½øÿ
ç¸ÿ´Ê·Æ¹¸ÿÉÆÈ¼¾Æÿ´Ê¹¾Æ¹úÿ·ÃÆÿÊº¶Ê·ÂÈÿ
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¹Æ¸¼¶¹ÈÆ¸ÿÂ½ÿ¸¼¾Æÿ¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸úÿÂ½È¹ÆÊ¸Â½ÄÿÈ¼¾»Æ·Â·Â¼½ÿÊ¾¼½Äÿ
ÊÄ¹ÂÈ¶¿·¶¹Ê¿úÿ¾¶½ÂÈÂ»Ê¿úÿÂ½Ç¶¸·¹ÂÊ¿úÿÊ½Çÿ
ÆÈ¼¿¼ÄÂÈÊ¿ÿ¶¸Æ¸øÿç¿·Ã¼¶ÄÃÿ´Ê·Æ¹ÿ
¾Ê½ÊÄÆ¾Æ½·ÿ»¹ÊÈ·ÂÈÆ¸ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸ÿÊ¹ÆÿÄÆ½Æ¹Ê¿¿²ÿÊÇµÊ½ÈÆÇúÿ
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¹Æ¸¼¶¹ÈÆ¸ÿÂ¾»¼¹·Ê½·ÿÅ¼¹ÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹Æÿ
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´Ê·Æ¹ÿº¶Ê¿Â·²øÿÓÃÆ¹ÆÿÂ¸ÿÊ½ÿÂ½È¹ÆÊ¸ÆÇÿ¹Â¸Àÿ
¼Åÿ¸Æ¹Â¼¶¸ÿÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸ÿÅ¹¼¾ÿÆ³·¹Æ¾Æÿ
ÆµÆ½·¸ÿ¼ÅÿÅ¿¼¼ÇÂ½ÄÿÊ½ÇÿÇ¹¼¶ÄÃ·øÿÓÃÆÿ
¸ÆµÆ¹Â·²ÿ¼Åÿ¹Â¸À¸ÿÊ½ÇÿÂ¾»ÊÈ·¸ÿ¾Ê²ÿ¼½¿²ÿ
Â½È¹ÆÊ¸Æÿ¼µÆ¹ÿ·Â¾Æÿ´Â·ÃÿÊÈÈ¶¾¶¿Ê·Â½Äÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿÊ½Çÿ
Ê¸¸¼ÈÂÊ·ÆÇÿ·Æ¾»Æ¹Ê·¶¹ÆÿÂ½È¹ÆÊ¸Æ¸ÿÊ½Çÿ
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»¼»¶¿Ê·Â¼½ÿ¿ÂµÆ¸ÿÂ½ÿÈ¼Ê¸·Ê¿ÿÊ¹ÆÊ¸úÿ´ÃÂÈÃÿ
Ê¹Æÿ»Ê¹·ÂÈ¶¿Ê¹¿²ÿµ¶¿½Æ¹ÊÉ¿Æÿ·¼ÿ·ÃÆÿ¹Â¸À¸ÿ
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Ê¹Æÿ»¼·Æ½·ÂÊ¿¿²ÿÊ·ÿ¹Â¸Àÿ¼ÅÿÂ½¶½ÇÊ·Â¼½ÿ
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Â½·Æ½¸ÂÅ²ÿÂ½ÿÊÿ´Ê¹¾Æ¹ÿÅ¶·¶¹Æÿ´Â·Ãÿ
´Ê¹¾Æ¹ÿ´Â½·Æ¹¸úÿÇ¹ÂÆ¹ÿ¸¼Â¿¸ÿÊ½Çÿ¿¼½ÄÆ¹ÿ
Ä¹¼´Â½Äÿ¸ÆÊ¸¼½¸øÿÓÃÆÿÊ¹ÆÊ¿ÿÆ³·Æ½·ÿ¼Åÿ
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È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÊÅÅÆÈ·ÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹ÆÿÉ²ÿ
ÆµÊ¿¶Ê·Â½Äÿ½¶¾Æ¹¼¶¸ÿÊ½ÇÿÅÊ¹ù¹Ê½ÄÂ½Äÿ
¹Â¸À¸ÿ·¼ÿÅ¼¼Çÿ»¹¼Ç¶È·Â¼½ÿÊ½ÇÿÊÄ¹ÂÈ¶¿·¶¹Æúÿ
Å¼¹Æ¸·¹²úÿ´Ê·Æ¹ÿ¹Æ¸¼¶¹ÈÆ¸úÿ¸ÆÊÿ¿ÆµÆ¿ÿ¹Â¸Æÿ
Ê½ÇÿÈ¼Ê¸·Ê¿ÿÊ¹ÆÊ¸úÿÆ½Æ¹Ä²úÿÂ½Å¹Ê¸·¹¶È·¶¹Æúÿ
Ê½Çÿ¸Æ··¿Æ¾Æ½·¸úÿÊ½ÇÿÆÈ¼¸²¸·Æ¾¸ÿÊ½Çÿ
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Û¼¼ÀÂ½ÄÿÊÈ¹¼¸¸ÿÊ¿¿ÿ¼Åÿ·ÃÆÿ¸ÆÈ·¼¹¸ÿ

ÇÂ¸È¶¸¸ÆÇÿÊÉ¼µÆúÿ·ÃÆÿÆµÂÇÆ½ÈÆÿ»¹¼µÂÇÆ¸ÿ
È¼¾»Æ¿¿Â½Äÿ¸¶»»¼¹·ÿÅ¼¹ÿÅÂ½ÇÂ½Äÿ·ÃÊ·ÿ

Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÆ½ÇÊ½ÄÆ¹¸ÿ
·ÃÆÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹Æÿ¼ÅÿÉ¼·ÃÿÈ¶¹¹Æ½·ÿÊ½Çÿ
Å¶·¶¹ÆÿÄÆ½Æ¹Ê·Â¼½¸øÿÓÃÆÿ¹Â¸ÀÿÊ½Çÿ·ÃÆÿ
¸ÆµÆ¹Â·²ÿ¼ÅÿÊÇµÆ¹¸ÆÿÂ¾»ÊÈ·¸ÿ¼½ÿ»¶É¿ÂÈÿ
´Æ¿ÅÊ¹ÆÿÊ¹ÆÿÆ³»ÆÈ·ÆÇÿ·¼ÿÂ½È¹ÆÊ¸Æÿ¼µÆ¹ÿ
·Â¾Æøÿ

ÃøÿÞ¾»ÊÈ·¸ÿÂ½ÿØ·ÃÆ¹ÿÐ¼¹¿ÇÿÕÆÄÂ¼½¸ÿÓÃÊ·ÿ
äÊ½ÿçÅÅÆÈ·ÿ·ÃÆÿÒøÔÿ×¼»¶¿Ê·Â¼½ÿ

ÐÃÂ¿Æÿ·ÃÆÿÅÂ½ÇÂ½Äÿ¼ÅÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹ÆÿÇÂ¸È¶¸¸ÆÇÿ
ÊÉ¼µÆÿÂ¸ÿÉÊ¸ÆÇÿ¼½ÿÂ¾»ÊÈ·¸ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÊ¿¸¼ÿ
È¼½¸ÂÇÆ¹ÆÇÿÃ¼´ÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿÂ½ÿ¼·ÃÆ¹ÿ¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿ´¼¹¿Çÿ
¾Ê²ÿÂ½ÿ·¶¹½ÿÊÅÅÆÈ·ÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹ÆÿÂ½ÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸øÿçÈÈ¼¹ÇÂ½Äÿ·¼ÿ·ÃÆÿ
ÒÔàäÕ×ÿ¹Æ»¼¹·ÿ¼ÅÿÝ¶½ÆÿôööíÿÊ½Çÿ¼·ÃÆ¹ÿ
¸¼¶¹ÈÆ¸úÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ¾»ÊÈ·¸ÿÂ½ÿ
ÈÆ¹·ÊÂ½ÿ¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿ´¼¹¿Çÿ¾Ê²ÿ
Æ³ÊÈÆ¹ÉÊ·Æÿ»¹¼É¿Æ¾¸ÿ·ÃÊ·ÿ¹ÊÂ¸Æÿ
Ã¶¾Ê½Â·Ê¹ÂÊ½úÿ·¹ÊÇÆúÿÊ½Çÿ½Ê·Â¼½Ê¿ÿ
¸ÆÈ¶¹Â·²ÿÂ¸¸¶Æ¸ÿÅ¼¹ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸øóôÿ
ÓÃÆÿÞ×ääÿÂÇÆ½·ÂÅÂÆ¸ÿ·ÃÆÿ¾¼¸·ÿµ¶¿½Æ¹ÊÉ¿Æÿ
´¼¹¿Çÿ¹ÆÄÂ¼½¸ÿÊ¸ÿ·ÃÆÿç¹È·ÂÈúÿÉÆÈÊ¶¸Æÿ¼Åÿ
·ÃÆÿÆÅÅÆÈ·¸ÿ¼ÅÿÃÂÄÃÿ¹Ê·Æ¸ÿ¼Åÿ»¹¼ÁÆÈ·ÆÇÿ
´Ê¹¾Â½Äÿ¼½ÿ½Ê·¶¹Ê¿ÿ¸²¸·Æ¾¸ëÿçÅ¹ÂÈÊúÿ
Æ¸»ÆÈÂÊ¿¿²ÿ·ÃÆÿ¸¶ÉùÔÊÃÊ¹Ê½ÿ¹ÆÄÂ¼½úÿ
ÉÆÈÊ¶¸Æÿ¼ÅÿÈ¶¹¹Æ½·ÿ¿¼´ÿÊÇÊ»·ÂµÆÿ
ÈÊ»ÊÈÂ·²ÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆëÿ
¸¾Ê¿¿ÿÂ¸¿Ê½Ç¸úÿÇ¶Æÿ·¼ÿÃÂÄÃÿÆ³»¼¸¶¹Æÿ¼Åÿ
»¼»¶¿Ê·Â¼½ÿÊ½ÇÿÂ½Å¹Ê¸·¹¶È·¶¹Æÿ·¼ÿ¹Â¸Àÿ¼Åÿ
¸ÆÊù¿ÆµÆ¿ÿ¹Â¸ÆÿÊ½ÇÿÂ½È¹ÆÊ¸ÆÇÿ¸·¼¹¾ÿ¸¶¹ÄÆëÿ
Ê½Çÿç¸ÂÊ½ÿ¾ÆÄÊùÇÆ¿·Ê¸úÿ¸¶ÈÃÿÊ¸ÿ·ÃÆÿ
àÊ½ÄÆ¸ùå¹ÊÃ¾Ê»¶·¹ÊÿÊ½Çÿ·ÃÆÿÍÃ¶ÁÂÊ½Äúÿ
Ç¶Æÿ·¼ÿ¿Ê¹ÄÆÿ»¼»¶¿Ê·Â¼½¸ÿÊ½ÇÿÃÂÄÃÿ
Æ³»¼¸¶¹Æÿ·¼ÿ¸ÆÊÿ¿ÆµÆ¿ÿ¹Â¸Æúÿ¸·¼¹¾ÿ¸¶¹ÄÆúÿ
Ê½Çÿ¹ÂµÆ¹ÿÅ¿¼¼ÇÂ½Äøÿä¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÃÊ¸ÿ
ÉÆÆ½ÿÇÆ¸È¹ÂÉÆÇÿÊ¸ÿÊÿ»¼·Æ½·ÂÊ¿ÿ·Ã¹ÆÊ·ÿ
¾¶¿·Â»¿ÂÆ¹ÿ´Â·Ãÿ¹ÆÄÊ¹Çÿ·¼ÿ½Ê·Â¼½Ê¿ÿ
¸ÆÈ¶¹Â·²ÿÂ¸¸¶Æ¸øÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÊÈÀ½¼´¿ÆÇÄÆ¸ÿ

·ÃÆ¸ÆÿÀÂ½Ç¸ÿ¼Åÿ¹Â¸À¸ÿÇ¼ÿ½¼·ÿ¹ÆÊÇÂ¿²ÿ¿Æ½Çÿ
·ÃÆ¾¸Æ¿µÆ¸ÿ·¼ÿ»¹ÆÈÂ¸ÆÿÊ½Ê¿²¸Æ¸ÿ¼¹ÿÅ¶·¶¹Æÿ
»¹¼ÁÆÈ·Â¼½¸øÿß¼´ÆµÆ¹úÿÄÂµÆ½ÿ·ÃÆÿ
¶½Êµ¼ÂÇÊÉ¿ÆÿÄ¿¼ÉÊ¿ÿ½Ê·¶¹Æÿ¼Åÿ·ÃÆÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿ»¹¼É¿Æ¾úÿÂ·ÿÂ¸ÿÊ»»¹¼»¹ÂÊ·ÆÿÊ½Çÿ
»¹¶ÇÆ½·ÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿÃ¼´ÿÂ¾»ÊÈ·¸ÿÂ½ÿ
¼·ÃÆ¹ÿ´¼¹¿Çÿ¹ÆÄÂ¼½¸ÿ¾Ê²ÿ»¹Æ¸Æ½·ÿ¹Â¸À¸ÿ·¼ÿ
·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½øÿåÆÈÊ¶¸ÆÿÃ¶¾Ê½ùÿ
Â½Ç¶ÈÆÇÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÃÊ¸ÿ·ÃÆÿ
»¼·Æ½·ÂÊ¿ÿ·¼ÿÊÄÄ¹ÊµÊ·Æÿ½Ê·¶¹Ê¿ÿ¹Æ¸¼¶¹ÈÆúÿ
·¹ÊÇÆúÿÊ½ÇÿÃ¶¾Ê½Â·Ê¹ÂÊ½ÿÂ¸¸¶Æ¸ÿÂ½ÿ¼·ÃÆ¹ÿ
´¼¹¿Çÿ¹ÆÄÂ¼½¸úÿ´ÃÂÈÃÿÂ½ÿ·¶¹½ÿ¾Ê²ÿ
È¼½·¹ÂÉ¶·Æÿ·¼ÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ¼Åÿ
»¶É¿ÂÈÿ´Æ¿ÅÊ¹ÆÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸úÿ·ÃÂ¸ÿ
»¹¼µÂÇÆ¸ÿÊÇÇÂ·Â¼½Ê¿ÿ¸¶»»¼¹·ÿÅ¼¹ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÅÂ½ÇÂ½Äÿ·ÃÊ·ÿ·ÃÆÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÂ¸ÿ
¹ÆÊ¸¼½ÊÉ¿²ÿÊ½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ·ÃÆÿ
»¶É¿ÂÈÿ´Æ¿ÅÊ¹Æÿ¼ÅÿÈ¶¹¹Æ½·ÿÊ½ÇÿÅ¶·¶¹Æÿ
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ÄÆ½Æ¹Ê·Â¼½¸ÿ¼Åÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿ
»¼»¶¿Ê·Â¼½øÿ

ÂøÿÔ¶¾¾Ê¹²ÿ¼ÅÿÜÆ²ÿ×¶É¿ÂÈÿä¼¾¾Æ½·¸ÿ¼½ÿ
â½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ×¶É¿ÂÈÿÐÆ¿ÅÊ¹Æÿ

ÔÆµÆ¹Ê¿ÿ»¶É¿ÂÈÿÈ¼¾¾Æ½·Æ¹¸ÿ»¼Â½·ÿ¼¶·ÿ
·ÃÆÿÊ½·ÂÈÂ»Ê·ÆÇÿÉÆ½ÆÅÂ·¸ÿ·ÃÊ·ÿÂ½È¹ÆÊ¸Â½Äÿ
ÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ¿ÆµÆ¿¸ÿÊ½Çÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿ
´Â¿¿ÿÃÊµÆÿ¼½ÿÊÄ¹ÂÈ¶¿·¶¹Ê¿ÿÈ¹¼»¸øÿÞ½ÿ
ÊÇÇÂ·Â¼½úÿÈ¼¾¾Æ½·Æ¹¸ÿ½¼·ÆÿÃ¼´ÿÒøÔøÿ
ÊÄ¹ÂÈ¶¿·¶¹Ê¿ÿ»¹¼Ç¶È·ÂµÂ·²úÿÂ½ÿ»Ê¹·ÂÈ¶¿Ê¹úÿ
ÃÊ¸ÿÉÆÆ½ÿ¸·ÆÊÇÂ¿²ÿ¹Â¸Â½Äÿ¼µÆ¹ÿ·ÃÆÿ¿Ê¸·ÿõööÿ
²ÆÊ¹¸øÿÕÆ¸»¼½¸Æ¸ÿ·¼ÿ¾ÊÁ¼¹ÿÈ¼¾¾Æ½·¸ÿÊ¹Æÿ
Å¼¶½ÇÿÃÆ¹ÆÿÊ½Çÿ¾¼¹ÆÿÇÆ·ÊÂ¿ÆÇÿ¹Æ¸»¼½¸Æ¸ÿ
Ê¹ÆÿÅ¼¶½ÇÿÂ½ÿ·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿä¼¾¾Æ½·¸ÿ
Ç¼È¶¾Æ½·øÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÊÈÀ½¼´¿ÆÇÄÆ¸ÿ·ÃÊ·ÿ

»¿Ê½·¸ÿÂ½È¿¶ÇÂ½ÄÿÊÄ¹ÂÈ¶¿·¶¹Ê¿ÿÈ¹¼»¸ÿ
¹Æ¸»¼½Çÿ·¼ÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ»¼¸Â·ÂµÆ¿²ÿ
ÉÊ¸ÆÇÿ¼½ÿ½¶¾Æ¹¼¶¸ÿ´Æ¿¿ùÇ¼È¶¾Æ½·ÆÇÿ
¸·¶ÇÂÆ¸øÿß¼´ÆµÆ¹úÿ»¹ÆµÂ¼¶¸ÿÊ¸¸Æ¸¸¾Æ½·¸ÿ
¼ÅÿÅ¼¼Çÿ»¹¼Ç¶È·Â¼½ÿÊ½ÇÿÊÄ¹ÂÈ¶¿·¶¹ÆÿÃÊµÆÿ
ÉÆÆ½ÿ¾¼ÇÂÅÂÆÇÿ·¼ÿÃÂÄÃ¿ÂÄÃ·ÿÂ½È¹ÆÊ¸Â½Äÿ
µ¶¿½Æ¹ÊÉÂ¿Â·²úÿ¸·¹Æ¸¸úÿÊ½ÇÿÊÇµÆ¹¸Æÿ
Â¾»ÊÈ·¸ÿÅ¹¼¾ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¼µÆ¹ÿ·Â¾Æúÿ
ÉÊ¸ÆÇÿ¼½ÿÂ¾»¹¼µÆ¾Æ½·¸ÿÂ½ÿ·ÃÆÿ
¶½ÇÆ¹¸·Ê½ÇÂ½Äÿ¼Åÿ»¿Ê½·ÿ»Ã²¸Â¼¿¼Ä²úÿ
È¼½ÈÆ¹½ÿ¼µÆ¹ÿÂ¾»ÊÈ·¸ÿ¼½ÿ»¿Ê½·ÿ»Æ¸·¸ÿÊ½Çÿ
»Ê·Ã¼ÄÆ½¸úÿÊ½Çÿ·ÃÆÿÂ¾»¿ÂÈÊ·Â¼½¸ÿ¼Åÿ
ÈÃÊ½ÄÆ¸ÿÂ½ÿÊµÆ¹ÊÄÆÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿÅ¼¹ÿ
·Æ¾»Æ¹Ê·¶¹ÆÿÆ³·¹Æ¾Æ¸ÿÊ½ÇÿÅ¼¹ÿÈÃÊ½ÄÆ¸ÿÂ½ÿ
·ÃÆÿ»Ê··Æ¹½¸ÿ¼Åÿ»¹ÆÈÂ»Â·Ê·Â¼½ÿÊ½Çÿ
ÆµÊ»¼¹Ê·Â¼½øÿÐÃÂ¿ÆÿÂ·ÿÂ¸ÿ¸·Â¿¿ÿ·ÃÆÿÈÊ¸Æÿ
·¼ÇÊ²ÿÊ½ÇÿÅ¼¹ÿ·ÃÆÿ½Æ³·ÿÅÆ´ÿ²ÆÊ¹¸ÿ·ÃÊ·ÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÉÆ½ÆÅÂ·¸ÿÊÄ¹ÂÈ¶¿·¶¹ÆÿÂ½ÿ
¸¼¾Æÿ»¿ÊÈÆ¸ÿÊ½ÇÿÃÊ¹¾¸ÿ·ÃÆ¾ÿÂ½ÿ¼·ÃÆ¹¸úÿ
·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÈ¼½¸ÂÇÆ¹¸ÿ·ÃÊ·ÿ·ÃÆÿÅÊ¹ÿ
¿Ê¹ÄÆ¹ÿ·Æ¾»Æ¹Ê·¶¹ÆÿÂ½È¹ÆÊ¸Æ¸ÿÆ³»ÆÈ·ÆÇÿ
¼µÆ¹ÿÈ¼¾Â½ÄÿÇÆÈÊÇÆ¸ÿÊ½ÇÿÉÆ²¼½Çÿ¼½ÿ·ÃÆÿ
°°É¶¸Â½Æ¸¸ÿÊ¸ÿ¶¸¶Ê¿¯¯ÿ·¹ÊÁÆÈ·¼¹²ÿ´Â¿¿ÿ»¶·ÿ
¸ÂÄ½ÂÅÂÈÊ½·ÿ¸·¹Æ¸¸Æ¸ÿ¼½ÿÊÄ¹ÂÈ¶¿·¶¹ÆÿÊ½Çÿ
¿Ê½Çÿ¹Æ¸¼¶¹ÈÆ¸ÿÂ½ÿÊ¿¿ÿ¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ
»¹¶ÇÆ½·¿²ÿÈ¼½¸ÂÇÆ¹¸ÿÂ½È¹ÆÊ¸ÆÇÿÈ¿Â¾Ê·Æÿ
µÊ¹ÂÊÉÂ¿Â·²ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÊÿ´Ê¹¾Â½Äÿ
È¿Â¾Ê·Æúÿ´ÃÂÈÃÿ¾Ê²ÿ¼µÆ¹´ÃÆ¿¾ÿ·ÃÆÿ
»¼¸Â·ÂµÆÿ»¿Ê½·ÿ¹Æ¸»¼½¸Æ¸ÿÅ¹¼¾ÿÆ¿ÆµÊ·ÆÇÿ
ÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ¼µÆ¹ÿ·Â¾Æøÿá¶¹·ÃÆ¹úÿ·ÃÆÿ
ÆÅÅÆÈ·¸ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¼½ÿ´ÆÆÇ¸úÿ
Â½¸ÆÈ·ÿ»Æ¸·¸úÿÊ½Çÿ»Ê·Ã¼ÄÆ½¸ÿÊ¹Æÿ
¹ÆÈ¼Ä½Â±ÆÇÿÊ¸ÿÀÆ²ÿÅÊÈ·¼¹¸ÿÂ½ÿÇÆ·Æ¹¾Â½Â½Äÿ
»¿Ê½·ÿÇÊ¾ÊÄÆÿÂ½ÿÅ¶·¶¹ÆÿÇÆÈÊÇÆ¸øÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÊ¿¸¼ÿ½¼·Æ¸ÿ·ÃÊ·ÿ¸ÈÂÆ½·ÂÅÂÈÿ
¿Â·Æ¹Ê·¶¹ÆÿÈ¿ÆÊ¹¿²ÿ¸¶»»¼¹·¸ÿ·ÃÆÿÅÂ½ÇÂ½Äÿ
·ÃÊ·ÿÇ¹¼¶ÄÃ·ÿÅ¹Æº¶Æ½È²ÿÊ½Çÿ¸ÆµÆ¹Â·²ÿÊ¹Æÿ
»¹¼ÁÆÈ·ÆÇÿ·¼ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ·ÃÆÿÅ¶·¶¹Æÿ¼µÆ¹ÿ
¾¶ÈÃÿ¼Åÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸úÿ´ÃÂÈÃÿ´Â¿¿ÿ
¿ÂÀÆ¿²ÿ¹ÆÇ¶ÈÆÿÈ¹¼»ÿ²ÂÆ¿Ç¸ÿÉÆÈÊ¶¸Æÿ¼Åÿ
Æ³ÈÆ¸¸Æ¸ÿ¼¹ÿÇÆÅÂÈÂ·¸ÿ¼Åÿ´Ê·Æ¹øÿ
Ñ¶¿½Æ¹ÊÉÂ¿Â·²ÿ·¼ÿÆ³·Æ½ÇÆÇÿÇ¹¼¶ÄÃ·úÿ
ÊÈÈ¼¹ÇÂ½Äÿ·¼ÿÞ×ääúÿÃÊ¸ÿÉÆÆ½ÿ
Ç¼È¶¾Æ½·ÆÇÿÊ¸ÿÊ¿¹ÆÊÇ²ÿÂ½È¹ÆÊ¸Â½Äÿ
ÊÈ¹¼¸¸ÿÙ¼¹·Ãÿç¾Æ¹ÂÈÊøÿá¶¹·ÃÆ¹úÿÉÊ¸ÆÇÿ¼½ÿ
¹ÆµÂÆ´ÿ¼Åÿ·ÃÆÿÊ¸¸Æ¸¸¾Æ½·ÿ¿Â·Æ¹Ê·¶¹Æúÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÈ¼½¸ÂÇÆ¹¸ÿ¾¶¿·Â»¿Æÿ
¸·¹Æ¸¸Æ¸úÿ¸¶ÈÃÿÊ¸ÿ¿Â¾Â·ÆÇÿÊµÊÂ¿ÊÉÂ¿Â·²ÿ¼Åÿ
´Ê·Æ¹ÿ¹Æ¸¼¶¹ÈÆ¸úÿ¿¼¸¸ÿ¼ÅÿÉÂ¼ÇÂµÆ¹¸Â·²úÿ
Ê½ÇÿÊÂ¹ÿ»¼¿¿¶·Â¼½úÿ´ÃÂÈÃÿÊ¹Æÿ¿ÂÀÆ¿²ÿ·¼ÿ
Â½È¹ÆÊ¸Æÿ¸Æ½¸Â·ÂµÂ·²ÿÊ½Çÿ¹ÆÇ¶ÈÆÿ

¹Æ¸Â¿ÂÆ½ÈÆÿÂ½ÿ·ÃÆÿÊÄ¹ÂÈ¶¿·¶¹Ê¿ÿ¸ÆÈ·¼¹ÿ·¼ÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¼µÆ¹ÿ·Â¾Æøÿ

ÔÂ¾Â¿Ê¹ÿ·¼ÿÅ¼¼Çÿ»¹¼Ç¶È·Â¼½ÿÊ½Çÿ
ÊÄ¹ÂÈ¶¿·¶¹Æúÿ»¶É¿ÂÈÿÈ¼¾¾Æ½·Æ¹¸ÿ¼Å·Æ½ÿ
½¼·ÆÇÿ·ÃÊ·ÿÅ¼¹Æ¸·ÿ»¹¼Ç¶È·ÂµÂ·²ÿÂ¸ÿ
»¹¼ÁÆÈ·ÆÇÿ·¼ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ·ÃÆÿÈ¼¾Â½Äÿ
²ÆÊ¹¸ÿÇ¶Æÿ·¼ÿ·ÃÆÿÇÂ¹ÆÈ·ÿ¸·Â¾¶¿Ê·¼¹²ÿÆÅÅÆÈ·ÿ
¼ÅÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ¼½ÿ»¿Ê½·ÿÄ¹¼´·Ãÿ
È¼¾ÉÂ½ÆÇÿ´Â·Ãÿ´Ê¹¾Æ¹ÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿ
Ê½Çÿ·Ã¶¸ÿÆ³·Æ½ÇÆÇÿÄ¹¼´Â½Äÿ¸ÆÊ¸¼½¸øÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿ½¼·Æ¸ÿ·ÃÂ¸ÿ»ÃÆ½¼¾Æ½¼½ÿ
ÃÊ¸ÿÉÆÆ½ÿ´Æ¿¿ÿÇ¼È¶¾Æ½·ÆÇÿÉ²ÿ½¶¾Æ¹¼¶¸ÿ
¸·¶ÇÂÆ¸ÿÉ¶·ÿ¹ÆÈ¼Ä½Â±Æ¸ÿ·ÃÊ·ÿÂ½È¹ÆÊ¸ÆÇÿ
»¹¼Ç¶È·ÂµÂ·²ÿ´Â¿¿ÿÉÆÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ
¸ÂÄ½ÂÅÂÈÊ½·ÿµÊ¹ÂÊ·Â¼½ÿÊ·ÿ¿¼ÈÊ¿ÿÊ½Çÿ
¹ÆÄÂ¼½Ê¿ÿ¸ÈÊ¿Æ¸øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ
È¼½¸ÂÇÆ¹¸ÿ·ÃÊ·ÿÈ¿Â¾Ê·Æÿ¸·¹¼½Ä¿²ÿ
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Ê¸¸Æ¸¸¾Æ½·ÿ¼Åÿ·ÃÆÿ¸ÈÂÆ½·ÂÅÂÈÿ¿Â·Æ¹Ê·¶¹Æúÿ
¸ÆµÆ¹Ê¿ÿ¹ÆÈÆ½·ÿ¸·¶ÇÂÆ¸ÿÈ¼½ÅÂ¹¾ÿ»¹ÆµÂ¼¶¸ÿ
ÅÂ½ÇÂ½Ä¸ÿ·ÃÊ·ÿ·Æ¾»Æ¹Ê·¶¹ÆÿÊ½Çÿ
»¹ÆÈÂ»Â·Ê·Â¼½ÿÈÃÊ½ÄÆ¸ÿÂ½ÿÅ¶·¶¹ÆÿÇÆÈÊÇÆ¸ÿ
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É²ÿÂ½È¹ÆÊ¸Â½Äÿ´Ê·Æ¹ÿÇÆ¾Ê½ÇøÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÊ¿¸¼ÿÈ¼½¸ÂÇÆ¹¸ÿ·ÃÊ·ÿ½Æ´ÿ
¹Æ¸ÆÊ¹ÈÃÿ¾¼¹ÆÿÅÂ¹¾¿²ÿÆ¸·ÊÉ¿Â¸ÃÆ¸ÿ·ÃÆÿ
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µÊ¹ÂÊÉÂ¿Â·²øÿ×¹¼ÁÆÈ·ÆÇÿÈÃÊ½ÄÆ¸ÿÂ½ÿ·ÃÆÿ
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¸ÆµÆ¹Ê¿ÿÇÆÈÊÇÆ¸ÿÉÆÈÊ¶¸Æÿ¼ÅÿÈ¿Â¾Ê·Æÿ
´Ê¹¾Â½ÄÿÊ½ÇÿÄÆ½Æ¹Ê¿ÿÈ¿Â¾Ê·Æÿ´Ê¹¾Â½Äÿ
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¸»¹ÆÊÇøÿá¶¹·ÃÆ¹¾¼¹ÆúÿÈ¶¹¹Æ½·ÿÈ¿Â¾Ê·Æÿ
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ÄÊ¸Æ¸ÿÂ½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹ÆøÿÓÃÆÿ¸ÆÈ¼½Çÿ
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´ÃÆ·ÃÆ¹ÿ·ÃÆÿÆ¾Â¸¸Â¼½ÿ¼ÅÿÊ½²ÿÊÂ¹ÿ
»¼¿¿¶·Ê½·ÿÆ¾Â··ÆÇÿÅ¹¼¾ÿ½Æ´ÿ¾¼·¼¹ÿ
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Ê·¾¼¸»ÃÆ¹Æúÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Ê½·ÿÂ¸ÿ·ÃÆÿ
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È¼½¸ÂÇÆ¹ÆÇÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ½¼½¹¼ÊÇÿÆ½ÄÂ½Æ¸ÿ¶½ÇÆ¹ÿ
äççÿ¸ÆÈ·Â¼½ÿôõóøÿ

Ê½Çÿ¸¶¿Å¶¹ÿÃÆ³ÊÅ¿¶¼¹ÂÇÆøÿç¸ÿ½¼·ÆÇÿ
ÊÉ¼µÆúÿ·ÃÂ¸ÿÇÆÅÂ½Â·Â¼½ÿ¼ÅÿÊÿ¸Â½Ä¿ÆÿÊÂ¹ÿ
»¼¿¿¶·Ê½·ÿ¾ÊÇÆÿ¶»ÿ¼Åÿ·ÃÆ¸Æÿ´Æ¿¿ù¾Â³ÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ¸ÿ¸Â¾Â¿Ê¹ÿ·¼ÿ
ÇÆÅÂ½Â·Â¼½¸ÿ¼Åÿ¼·ÃÆ¹ÿÊÂ¹ÿ»¼¿¿¶·Ê½·¸ÿ·ÃÊ·ÿ
Ê¹ÆÿÈ¼¾»¹Â¸ÆÇÿ¼Åÿ¸¶É¸·Ê½ÈÆ¸ÿ·ÃÊ·ÿ¸ÃÊ¹Æÿ
È¼¾¾¼½ÿÊ··¹ÂÉ¶·Æ¸ÿ´Â·Ãÿ¸Â¾Â¿Ê¹ÿÆÅÅÆÈ·¸ÿ
¼½ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼¹ÿ´Æ¿ÅÊ¹ÆÿþÌùÊùûÿ
»Ê¹·ÂÈ¶¿Ê·Æÿ¾Ê··Æ¹ÿÊ½Çÿµ¼¿Ê·Â¿Æÿ¼¹ÄÊ½ÂÈÿ
È¼¾»¼¶½Ç¸ýøÿ
ÓÃÆÿÈ¼¾¾¼½ÿÊ··¹ÂÉ¶·Æ¸ÿ¸ÃÊ¹ÆÇÿÉ²ÿ

·ÃÆ¸Æÿ¸Â³ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ¹ÆÿÇÂ¸È¶¸¸ÆÇÿ
Â½ÿÇÆ·ÊÂ¿ÿÂ½ÿÔÆÈ·Â¼½ÿÞÑøçÿ¼Åÿ·ÃÆ¸Æÿ
áÂ½ÇÂ½Ä¸úÿ´ÃÆ¹Æÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ
ÇÆÅÂ½ÆÇÿ·ÃÆÿ°°ÊÂ¹ÿ»¼¿¿¶·Â¼½¯¯ÿÅ¼¹ÿ»¶¹»¼¸Æ¸ÿ
¼Åÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄøÿÓÃÆ¸Æÿ
¸Ê¾ÆÿÈ¼¾¾¼½ÿÊ··¹ÂÉ¶·Æ¸ÿ¸¶»»¼¹·ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÄ¹¼¶»Â½Äÿ·ÃÆ¸Æÿ¸Â³ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÅ¼¹ÿ»¶¹»¼¸Æ¸ÿ¼Åÿ
ÇÆÅÂ½Â½ÄÿÊÿ¸Â½Ä¿ÆÿÊÂ¹ÿ»¼¿¿¶·Ê½·ÿÊ¸ÿ´Æ¿¿øÿ
ÓÃÆ¸ÆÿÊ··¹ÂÉ¶·Æ¸ÿÂ½È¿¶ÇÆÿ·ÃÆÿÅÊÈ·ÿ·ÃÊ·ÿ
·ÃÆ²ÿÊ¹ÆÿÊ¿¿ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ·ÃÊ·ÿÊ¹Æÿ
ÇÂ¹ÆÈ·¿²ÿÆ¾Â··ÆÇÿþÈùÌùûÿ·ÃÆ²ÿÊ¹Æÿ½¼·ÿ
Å¼¹¾ÆÇÿ·Ã¹¼¶ÄÃÿ¸ÆÈ¼½ÇÊ¹²ÿ»¹¼ÈÆ¸¸Æ¸ÿÂ½ÿ
·ÃÆÿÊ·¾¼¸»ÃÆ¹ÆÿÅ¹¼¾ÿ»¹ÆÈ¶¹¸¼¹ÿ
Æ¾Â¸¸Â¼½¸ýëÿ·ÃÆ²ÿÊ¹Æÿ¸¶ÅÅÂÈÂÆ½·¿²ÿ¿¼½Äùÿ
¿ÂµÆÇÿÂ½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹Æÿ¸¶ÈÃÿ·ÃÊ·úÿ¼½ÈÆÿ
Æ¾Â··ÆÇúÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼ÅÿÆÊÈÃÿÄÊ¸ÿ
ÉÆÈ¼¾Æÿ´Æ¿¿ÿ¾Â³ÆÇÿ·Ã¹¼¶ÄÃ¼¶·ÿ·ÃÆÿ
Æ½·Â¹ÆÿÄ¿¼ÉÊ¿ÿÊ·¾¼¸»ÃÆ¹ÆëÿÊ½Çÿ·ÃÆ²ÿÆ³Æ¹·ÿ
ÊÿÈ¿Â¾Ê·Æÿ´Ê¹¾Â½ÄÿÆÅÅÆÈ·ÿÉ²ÿ·¹Ê»»Â½Äÿ
¼¶·Ä¼Â½ÄúÿÂ½Å¹Ê¹ÆÇÿÃÆÊ·ÿ·ÃÊ·ÿ´¼¶¿Çÿ
¼·ÃÆ¹´Â¸ÆÿÆ¸ÈÊ»Æÿ·¼ÿ¸»ÊÈÆøÿÚ¼¹Æ¼µÆ¹úÿ
·ÃÆÿ¹ÊÇÂÊ·ÂµÆÿÅ¼¹ÈÂ½ÄÿÆÅÅÆÈ·ÿ¼Åÿ·ÃÆ¸Æÿ¸Â³ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ¸ÿ´Æ¿¿ÿ¶½ÇÆ¹¸·¼¼Çøÿ
á¶¹·ÃÆ¹¾¼¹Æúÿ·ÃÆ¸Æÿ¸Â³ÿÄ¹ÆÆ½Ã¼¶¸Æÿ

ÄÊ¸Æ¸ÿÊ¹ÆÿÈ¶¹¹Æ½·¿²ÿ·ÃÆÿÈ¼¾¾¼½ÿÅ¼È¶¸ÿ¼Åÿ
È¿Â¾Ê·Æÿ¸ÈÂÆ½ÈÆÿÊ½Çÿ»¼¿ÂÈ²øÿá¼¹ÿ
Æ³Ê¾»¿Æúÿ·ÃÆÿÒÙáäääúÿ¸ÂÄ½ÆÇÿÊ½Çÿ
¹Ê·ÂÅÂÆÇÿÉ²ÿ·ÃÆÿÒøÔøÿÂ½ÿõííôúÿ¹Æº¶Â¹Æ¸ÿÂ·¸ÿ
¸ÂÄ½Ê·¼¹ÂÆ¸ÿ·¼ÿ°°ÇÆµÆ¿¼»úÿ»Æ¹Â¼ÇÂÈÊ¿¿²ÿ
¶»ÇÊ·Æúÿ»¶É¿Â¸ÃÿÊ½Çÿ¾ÊÀÆÿÊµÊÂ¿ÊÉ¿Æÿ
ü ü üÿ½Ê·Â¼½Ê¿ÿÂ½µÆ½·¼¹ÂÆ¸ÿ¼Åÿ
Ê½·Ã¹¼»¼ÄÆ½ÂÈÿÆ¾Â¸¸Â¼½¸ÿÉ²ÿ¸¼¶¹ÈÆ¸ÿÊ½Çÿ
¹Æ¾¼µÊ¿¸ÿÉ²ÿ¸Â½À¸ÿ¼ÅÿÊ¿¿ÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿ½¼·ÿÈ¼½·¹¼¿¿ÆÇÿÉ²ÿ·ÃÆÿÚ¼½·¹ÆÊ¿ÿ
×¹¼·¼È¼¿ óóúÿ¶¸Â½ÄÿÈ¼¾»Ê¹ÊÉ¿Æÿ
¾Æ·Ã¼Ç¼¿¼ÄÂÆ¸ÿü ü üÿ¯¯ óò Ó¼ÿÇÊ·Æúÿ·ÃÆÿ
Å¼È¶¸ÿ¼ÅÿÒÙáäääÿÊÈ·Â¼½¸ÿÊ½Çÿ
ÇÂ¸È¶¸¸Â¼½¸ÿÃÊ¸ÿÉÆÆ½ÿ¼½ÿ·ÃÆÿ¸Â³ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ·ÃÊ·ÿÊ¹Æÿ·ÃÆÿ¸Ê¾ÆÿÅ¼È¶¸ÿ
¼Åÿ·ÃÆ¸ÆÿÅÂ½ÇÂ½Ä¸øÿç¸ÿÊÿ×Ê¹·²ÿ·¼ÿ·ÃÆÿ
ÒÙáäääúÿâ×çÿÊ½½¶Ê¿¿²ÿ¸¶É¾Â·¸ÿ·ÃÆÿ
áÃ»ÌÃ½Â¿¸ÿÂËÿÕù×ùÿã¿ÌÌÃÉÂ¼¾ÌÿãÐ¾ÿ
åÄÈ¾¾ÈÂÃ¾ÿÐÃÍÿ×ÈÃÆ¾ÿ·¼ÿ·ÃÆÿä¼½µÆ½·Â¼½úÿ
´ÃÂÈÃÿ¹Æ»¼¹·¸ÿ¼½ÿ½Ê·Â¼½Ê¿ÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ
Ê½·Ã¹¼»¼ÄÆ½ÂÈÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ·ÃÆÿ´Æ¿¿ùÿ
¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿÞ½·Æ¹½Ê·Â¼½Ê¿ÿ
ÇÂ¸È¶¸¸Â¼½¸ÿÊÉ¼¶·ÿÊÿ»¼¸·ùÜ²¼·¼ÿ
ÊÄ¹ÆÆ¾Æ½·ÿÊ¿¸¼ÿÅ¼È¶¸ÿ¼½ÿ·ÃÆÿ´Æ¿¿ù¾Â³ÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿ

ç¸ÿ½¼·ÆÇÿÊÉ¼µÆúÿÄ¹¼¶»Â½Äÿ¼Åÿ¾Ê½²ÿ
¸¶É¸·Ê½ÈÆ¸ÿ´Â·ÃÿÈ¼¾¾¼½ÿÊ··¹ÂÉ¶·Æ¸ÿÊ¸ÿÊÿ
¸Â½Ä¿Æÿ»¼¿¿¶·Ê½·ÿÂ¸ÿÈ¼¾¾¼½ÿ»¹ÊÈ·ÂÈÆÿ
¶½ÇÆ¹ÿ·ÃÆÿäççøÿÓÃ¶¸úÿÇ¼Â½Äÿ¸¼ÿÃÆ¹ÆÿÂ¸ÿ
½¼·ÿ½¼µÆ¿øÿÞ½ÇÆÆÇÿäççÿ¸ÆÈ·Â¼½ÿóöôþÄýÿ
ÇÆÅÂ½Æ¸ÿÊÂ¹ÿ»¼¿¿¶·Ê½·ÿÊ¸ÿ°°Ê½²ÿÊÂ¹ÿ
»¼¿¿¶·Ê½·ÿÊÄÆ½·ÿ¼¹ÿÎÂÄÏÈÃÐ½ÈÂÃÿÂËÿ¾¼ÎÉÿ
ÐÊÌÃ½¾ûÿü ü üÿ¯¯ÿäççÿ«óöôþÄýÿþÆ¾»ÃÊ¸Â¸ÿ
ÊÇÇÆÇýøÿÓÃ¶¸úÿÂ·ÿÂ¸ÿÈ¿ÆÊ¹ÿ·ÃÊ·ÿ·ÃÆÿ·Æ¹¾ÿ
°°ÊÂ¹ÿ»¼¿¿¶·Ê½·¯¯ÿÂ¸ÿ½¼·ÿ¿Â¾Â·ÆÇÿ·¼ÿ
Â½ÇÂµÂÇ¶Ê¿ÿÈÃÆ¾ÂÈÊ¿ÿÈ¼¾»¼¶½Ç¸øÿÞ½ÿ
ÇÆ·Æ¹¾Â½Â½Äÿ·ÃÊ·ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ¹Æÿ
´Â·ÃÂ½ÿ·ÃÆÿ¸È¼»Æÿ¼Åÿ·ÃÂ¸ÿÇÆÅÂ½Â·Â¼½úÿ·ÃÆÿ
Ô¶»¹Æ¾Æÿä¼¶¹·ÿÇÆ¸È¹ÂÉÆÇÿ¸ÆÈ·Â¼½ÿóöôþÄýÿ
Ê¸ÿÊÿ°°¸´ÆÆ»Â½Ä¯¯ÿÊ½Çÿ°°ÈÊ»ÊÈÂ¼¶¸¯¯ÿ
ÇÆÅÂ½Â·Â¼½ÿ·ÃÊ·ÿ¶½Ê¾ÉÂÄ¶¼¶¸¿²ÿÂ½È¿¶ÇÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸úÿ·ÃÊ·ÿÊ¹Æÿ
°°¶½º¶Æ¸·Â¼½ÊÉ¿²ÿ°ÊÄÆ½·¸¯ÿ¼ÅÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ø¯¯ÿÝÐ¾¾ÐÎÉ¼¾Ì½½¾ÿµøÿåÚêûÿñòíÿ
ÒøÔøÿÊ·ÿñôîúÿñóôúÿñôíÿ½øôðøÿç¿·Ã¼¶ÄÃÿ·ÃÆÿ
ä¼¶¹·ÿÇÂÇÿ½¼·ÿÂ½·Æ¹»¹Æ·ÿ·ÃÆÿ·Æ¹¾ÿ
°°È¼¾ÉÂ½Ê·Â¼½ÿ¼Å¯¯ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÊÄÆ½·¸úÿ
·ÃÆ¹ÆÿÂ¸ÿ½¼ÿ¹ÆÊ¸¼½ÿ·ÃÂ¸ÿ»Ã¹Ê¸Æÿ´¼¶¿ÇÿÉÆÿ
Â½·Æ¹»¹Æ·ÆÇÿÊ½²ÿ¿Æ¸¸ÿÉ¹¼ÊÇ¿²øÿä¼½Ä¹Æ¸¸ÿ
¶¸ÆÇÿ·ÃÆÿ·Æ¹¾ÿ°°Ê½²¯¯úÿÊ½ÇÿÇÂÇÿ½¼·ÿ
º¶Ê¿ÂÅ²ÿ·ÃÆÿÀÂ½Çÿ¼ÅÿÈ¼¾ÉÂ½Ê·Â¼½¸ÿ·ÃÊ·ÿ
·ÃÆÿÊÄÆ½È²ÿÈ¼¶¿ÇÿÇÆÅÂ½ÆÿÊ¸ÿÊÿ¸Â½Ä¿ÆÿÊÂ¹ÿ
»¼¿¿¶·Ê½·øÿä¼½Ä¹Æ¸¸ÿ»¹¼µÂÇÆÇÿâ×çÿÉ¹¼ÊÇÿ
ÇÂ¸È¹Æ·Â¼½ÿ·¼ÿÇÆ·Æ¹¾Â½ÆÿÊ»»¹¼»¹ÂÊ·Æÿ
È¼¾ÉÂ½Ê·Â¼½¸ÿ¼ÅÿÈ¼¾»¼¶½Ç¸ÿ·ÃÊ·ÿ¸Ã¼¶¿Çÿ
ÉÆÿ·¹ÆÊ·ÆÇÿÊ¸ÿÊÿ¸Â½ÄÆÿÊÂ¹ÿ»¼¿¿¶·Ê½·øóñÿ
á¼¹ÿ·ÃÆÿ¸Ê¾Æÿ¹ÆÊ¸¼½¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿ

ÔÆÈ·Â¼½ÿÞÑøçÿÊÉ¼µÆúÿÊ·ÿ·ÃÂ¸ÿ·Â¾Æúÿ¼½¿²ÿ
ÈÊ¹É¼½ÿÇÂ¼³ÂÇÆúÿ¾Æ·ÃÊ½Æúÿ½Â·¹¼¶¸ÿ¼³ÂÇÆúÿ
Ã²Ç¹¼Å¿¶¼¹¼ÈÊ¹É¼½¸úÿ»Æ¹Å¿¶¼¹¼ÈÊ¹É¼½¸úÿ
Ê½Çÿ¸¶¿Å¶¹ÿÃÆ³ÊÅ¿¶¼¹ÂÇÆÿ¸ÃÊ¹ÆÿÊ¿¿ÿ¼Åÿ
·ÃÆ¸ÆÿÈ¼¾¾¼½ÿÊ··¹ÂÉ¶·Æ¸ÿÊ½Çÿ·Ã¶¸ÿ·ÃÆ²ÿ
Ê¹Æÿ·ÃÆÿ¼½¿²ÿ¸¶É¸·Ê½ÈÆ¸ÿ·ÃÊ·ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÅÂ½Ç¸ÿ·¼ÿ¾ÆÆ·ÿ·ÃÆÿ
ÇÆÅÂ½Â·Â¼½ÿ¼Åÿ°°´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸¯¯ÿÊ·ÿ·ÃÂ¸ÿ·Â¾Æøóð ç¿¸¼ÿÊ¸ÿ½¼·ÆÇÿÊÉ¼µÆúÿ
ÂÅÿÂ½ÿ·ÃÆÿÅ¶·¶¹Æÿ¼·ÃÆ¹ÿ¸¶É¸·Ê½ÈÆ¸ÿÊ¹Æÿ
¸Ã¼´½ÿ·¼ÿ¾ÆÆ·ÿ·ÃÆÿ¸Ê¾ÆÿÈ¹Â·Æ¹ÂÊÿ·ÃÆ²ÿ
¾Ê²ÿÉÆÿÊÇÇÆÇÿ·¼ÿ·ÃÆÿÇÆÅÂ½Â·Â¼½ÿ¼Åÿ·ÃÂ¸ÿ
¸Â½Ä¿ÆÿÊÂ¹ÿ»¼¿¿¶·Ê½·øÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿÊ´Ê¹Æÿ·ÃÊ·ÿäççÿ

¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿÇ¼ÿ½¼·ÿ
Æ¾Â·ÿÊ¿¿ÿ¼Åÿ·ÃÆÿ¸¶É¸·Ê½ÈÆ¸ÿ¾ÆÆ·Â½Äÿ·ÃÆÿ
ÇÆÅÂ½Â·Â¼½ÿ¼Åÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸øÿå¶·ÿ·ÃÊ·ÿÇ¼Æ¸ÿ½¼·ÿÈÃÊ½ÄÆÿ·ÃÆÿÅÊÈ·ÿ
·ÃÊ·ÿÊ¿¿ÿ¼Åÿ·ÃÆ¸ÆÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ¸ÃÊ¹Æÿ
·ÃÆÿÊ··¹ÂÉ¶·Æ¸ÿ·ÃÊ·ÿ¾ÊÀÆÿÄ¹¼¶»Â½Äÿ·ÃÆ¾ÿ
Ê¸ÿÊÿ¸Â½Ä¿ÆÿÊÂ¹ÿ»¼¿¿¶·Ê½·ÿ¹ÆÊ¸¼½ÊÉ¿Æøÿç¸ÿ
ÇÂ¸È¶¸¸ÆÇÿÅ¶¹·ÃÆ¹ÿÉÆ¿¼´úÿ·ÃÆÿ
¹ÆÊ¸¼½ÊÉ¿Æ½Æ¸¸ÿ¼Åÿ·ÃÂ¸ÿÄ¹¼¶»Â½ÄÿÇ¼Æ¸ÿ½¼·ÿ
·¶¹½ÿ¼½ÿ·ÃÆÿ»Ê¹·ÂÈ¶¿Ê¹ÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹²ÿ

ÉÆÂ½ÄÿÆµÊ¿¶Ê·ÆÇÿÂ½ÿÊÿÈ¼½·¹ÂÉ¶·Â¼½ÿ
ÅÂ½ÇÂ½Äøÿ

éùÿÖÉÌÿêÍÄÈÃÈ¾½¿Ð½Â¿µ¾ÿäÈÃÍÈÃÊÿ
ØÌÊÐ¿ÍÈÃÊÿÓÉÌ½ÉÌ¿ÿåÄÈ¾¾ÈÂÃ¾ÿÂËÿ½ÉÌÿêÈ¿ÿ
ÚÂÅÅ¼½ÐÃ½ÿä¿ÂÄÿ×ÌÎ½ÈÂÃÿõ÷õýÐüÿ×Â¼¿ÎÌÿ
èÐ½ÌÊÂ¿ÈÌ¾ÿèÐ¼¾ÌÿÂ¿ÿèÂÃ½¿ÈÏ¼½Ìÿ½Âÿ½ÉÌÿ
êÈ¿ÿÚÂÅÅ¼½ÈÂÃÿÖÉÐ½ÿÝÐ¸ÿéÌÿØÌÐ¾ÂÃÐÏÅ¸ÿ
êÃ½ÈÎÈÁÐ½ÌÍÿÖÂÿåÃÍÐÃÊÌ¿ÿÚ¼ÏÅÈÎÿâÌÐÅ½Éÿ
ÐÃÍÿÓÌÅËÐ¿Ìÿ

ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÅÂ½Ç¸ÿ·ÃÊ·ÿ
Æ¾Â¸¸Â¼½¸ÿ¼Åÿ·ÃÆÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿÅ¹¼¾ÿ½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿ
È¼½·¹ÂÉ¶·Æÿ·¼ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ·ÃÊ·ÿ¾Ê²ÿ
¹ÆÊ¸¼½ÊÉ¿²ÿÉÆÿÊ½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹ÆøÿÓÃÂ¸ÿ
È¼½·¹ÂÉ¶·Â¼½ÿÅÂ½ÇÂ½ÄÿÂ¸ÿÅ¼¹ÿÊ¿¿ÿ¼Åÿ·ÃÆÿ
äççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿ
Ê½Çÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÈ¼½¸ÂÇÆ¹ÆÇÿ
Æ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿÊ¿¿ÿ¼Åÿ·ÃÆ¸Æÿ¸¼¶¹ÈÆÿ
ÈÊ·ÆÄ¼¹ÂÆ¸øÿÓÃÆÿ¹Æ¿ÆµÊ½·ÿ¾¼ÉÂ¿Æÿ¸¼¶¹ÈÆ¸ÿ
¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôÿþÊýþõýÿÊ¹Æÿ°°Ê½²ÿ
È¿Ê¸¸ÿ¼¹ÿÈ¿Ê¸¸Æ¸ÿ¼Åÿ½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿ¼¹ÿ
½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿ÆÿÆ½ÄÂ½Æ¸úÿü ü üø¯¯ÿ
äççÿ¸ÆÈ·Â¼½ÿôöôþÊýþõýÿþÆ¾»ÃÊ¸Â¸ÿ
ÊÇÇÆÇýøÿÓÃÆÿ½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÊ½Çÿ
½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿ÆÿÆ½ÄÂ½Æ¸ÿþÃÆ¹ÆÂ½ÊÅ·Æ¹ÿ
°°äççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸¯¯ýÿ
ÊÇÇ¹Æ¸¸ÆÇÿÊ¹Æìÿ×Ê¸¸Æ½ÄÆ¹ÿÈÊ¹¸úÿ¿ÂÄÃ·ùÇ¶·²ÿ
·¹¶ÈÀ¸úÿ¾¼·¼¹È²È¿Æ¸úÿÉ¶¸Æ¸úÿÊ½Çÿ¾ÆÇÂ¶¾ÿ
Ê½ÇÿÃÆÊµ²ùÇ¶·²ÿ·¹¶ÈÀ¸øÿãÆ·ÊÂ¿ÆÇÿ
È¼¾ÉÂ½ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸ÿ
ÇÊ·ÊÿÅ¼¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿ
ÈÊ·ÆÄ¼¹ÂÆ¸ÿÊ¹Æÿ»¹Æ¸Æ½·ÆÇÿÂ½ÿç»»Æ½ÇÂ³ÿåÿ
¼Åÿ·ÃÆÿÓÔãøóïÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ¹ÆÊÈÃÆÇÿÃÆ¹ÿ

ÇÆÈÂ¸Â¼½ÿÊÅ·Æ¹ÿ¹ÆµÂÆ´Â½ÄÿÆ¾Â¸¸Â¼½¸ÿÇÊ·Êÿ
¼½ÿ·ÃÆÿÈ¼½·¹ÂÉ¶·Â¼½ÿ¼Åÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿ¹Æ¿Ê·ÂµÆÿ·¼ÿÉ¼·Ãÿ
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·ÃÆ¹ÆÿÊ¹Æÿ¾¼¹Æÿ¸¼¶¹ÈÆ¸ÿÆ¾Â··Â½Äÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿþÂ½ÿ·Æ¹¾¸ÿÉ¼·Ãÿ¼Åÿ
ÊÉ¸¼¿¶·Æÿ½¶¾ÉÆ¹¸ÿ¼Åÿ¸¼¶¹ÈÆ¸ÿÊ½Çÿ·²»Æ¸ÿ
¼Åÿ¸¼¶¹ÈÆ¸ýÿ·ÃÊ½ÿâ×çÿ·²»ÂÈÊ¿¿²ÿ
Æ½È¼¶½·Æ¹¸ÿ´ÃÆ½ÿÊ½Ê¿²±Â½ÄÿÈ¼½·¹ÂÉ¶·Â¼½ÿ
·¼´Ê¹Ç¸ÿÊÿ¾¼¹Æÿ¿¼ÈÊ¿Â±ÆÇÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ
»¹¼É¿Æ¾øÿá¹¼¾ÿÊÿ»Æ¹ÈÆ½·ÊÄÆÿ»Æ¹¸»ÆÈ·ÂµÆúÿ
·ÃÆ¹ÆÿÊ¹Æÿ½¼ÿÇ¼¾Â½Ê·Â½Äÿ¸¼¶¹ÈÆ¸ÿÊ½Çÿ
ÅÆ´Æ¹ÿ¸¼¶¹ÈÆ¸ÿ·ÃÊ·ÿ´¼¶¿ÇÿÆµÆ½ÿÉÆÿ
È¼½¸ÂÇÆ¹ÆÇÿ·¼ÿÉÆÿÈ¿¼¸Æÿ·¼ÿÇ¼¾Â½Ê·Â½Äøÿ
ÓÃÆÿÄ¿¼ÉÊ¿ÿ»¹¼É¿Æ¾ÿÂ¸ÿ¾¶ÈÃÿ¾¼¹Æÿ·ÃÆÿ
¹Æ¸¶¿·ÿ¼Åÿ½¶¾Æ¹¼¶¸ÿÊ½ÇÿµÊ¹ÂÆÇÿ¸¼¶¹ÈÆ¸ÿ
ÆÊÈÃÿ¼Åÿ´ÃÂÈÃÿÆ¾Â·ÿ´ÃÊ·ÿ¾ÂÄÃ·ÿ¸ÆÆ¾ÿ·¼ÿ
ÉÆÿ¸¾Ê¿¿Æ¹ÿ»Æ¹ÈÆ½·ÊÄÆÿÊ¾¼¶½·¸ÿ´ÃÆ½ÿ
È¼¾»Ê¹ÆÇÿ·¼ÿ·ÃÆÿ·¼·Ê¿øÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÊ»»¹¼ÊÈÃÿ¹ÆÈ¼Ä½Â±Æ¸ÿ
·ÃÂ¸ÿ¹ÆÊ¿Â·²úÿÊ½ÇÿÅ¼È¶¸Æ¸ÿ¼½ÿÆµÊ¿¶Ê·Â½Äÿ
·ÃÆÿ¹Æ¿Ê·ÂµÆÿÂ¾»¼¹·Ê½ÈÆÿ¼Åÿ·ÃÆÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿ
È¼¾»Ê¹ÆÇÿ·¼ÿ¼·ÃÆ¹ÿ¸¼¶¹ÈÆ¸ÿ´ÃÆ½ÿµÂÆ´ÆÇÿ
Â½ÿ·ÃÂ¸ÿÈ¼½·Æ³·øÿ
ÓÃÂ¸ÿ¹ÆÈ¼Ä½Â·Â¼½ÿ¼Åÿ·ÃÆÿ¶½Âº¶Æÿ·¼·Ê¿Â·²ÿ

¼Åÿ·ÃÆÿÈÂ¹È¶¾¸·Ê½ÈÆ¸ÿÉÆÅ¼¹Æÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿ½¼´ÿÊ¸ÿÈ¼¾»Ê¹ÆÇÿ·¼ÿ
»¹ÆµÂ¼¶¸ÿÈ¼½·¹ÂÉ¶·Â¼½ÿÇÆÈÂ¸Â¼½¸ÿÂ¸ÿ
Æ½·Â¹Æ¿²ÿÊ»»¹¼»¹ÂÊ·ÆøÿÞ·ÿÂ¸ÿ½¼·ÿÊ½ÿÊ··Æ¾»·ÿ
É²ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ·¼ÿ¹ÆÄ¶¿Ê·Æÿ°°·¹¶¿²ÿ
·¹ÂµÂÊ¿ÿ¼¹ÿÇÆÿ¾Â½Â¾Â¸¯¯ÿ¸¼¶¹ÈÆ¸úÿ¼¹ÿ·¼ÿ
¹ÆÄ¶¿Ê·Æÿ¸¼¶¹ÈÆ¸ÿÉÊ¸ÆÇÿ¼½ÿ·ÃÆÂ¹ÿÄ¿¼ÉÊ¿ÿ
ÆÅÅÆÈ·¸øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ
ÇÆ·Æ¹¾Â½Â½Äÿ´ÃÆ·ÃÆ¹ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ

Æ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ
¸¼¶¹ÈÆ¸ÿÈ¼½·¹ÂÉ¶·Æÿ·¼ÿÊ½ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ
»¹¼É¿Æ¾ÿÂ¸ÿÆ½ÇÊ½ÄÆ¹Â½ÄÿÒøÔøÿ»¶É¿ÂÈÿ
ÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æøÿç¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿ·ÃÆÿ
×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸úÿ½¼ÿ¸Â½Ä¿Æÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹²ÿ
Ç¼¾Â½Ê·Æ¸ÿ¼½ÿ·ÃÆÿÄ¿¼ÉÊ¿ÿ¸ÈÊ¿ÆúÿÊ½Çÿ¾Ê½²ÿ
þÂÅÿ½¼·ÿÊ¿¿ýÿÂ½ÇÂµÂÇ¶Ê¿ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿÈ¼¶¿ÇÿÊ»»ÆÊ¹ÿ¸¾Ê¿¿ÿÂ½ÿ
È¼¾»Ê¹Â¸¼½ÿ·¼ÿ·ÃÆÿ·¼·Ê¿úÿ´ÃÆ½úÿÂ½ÿÅÊÈ·úÿ
·ÃÆ²ÿÈ¼¶¿ÇÿÉÆÿµÆ¹²ÿÂ¾»¼¹·Ê½·ÿ
È¼½·¹ÂÉ¶·¼¹¸ÿÂ½ÿ·Æ¹¾¸ÿ¼ÅÿÉ¼·ÃÿÊÉ¸¼¿¶·Æÿ
Æ¾Â¸¸Â¼½¸ÿ¼¹ÿÂ½ÿÈ¼¾»Ê¹Â¸¼½ÿ·¼ÿ¼·ÃÆ¹ÿ
¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸úÿÄ¿¼ÉÊ¿¿²ÿ¼¹ÿ´Â·ÃÂ½ÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸øÿÞÅÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÊ½Çÿ
·ÃÆÿ¹Æ¸·ÿ¼Åÿ·ÃÆÿ´¼¹¿ÇÿÊ¹Æÿ·¼ÿÈ¼¾ÉÊ·ÿ·ÃÆÿ
¹Â¸À¸ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÄ¿¼ÉÊ¿ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆúÿÈ¼½·¹ÂÉ¶·¼¹¸ÿ¾¶¸·ÿÇ¼ÿ·ÃÆÂ¹ÿ»Ê¹·ÿ
ÆµÆ½ÿÂÅÿ·ÃÆÂ¹ÿÈ¼½·¹ÂÉ¶·Â¼½¸ÿ·¼ÿ·ÃÆÿÄ¿¼ÉÊ¿ÿ
»¹¼É¿Æ¾úÿ¾ÆÊ¸¶¹ÆÇÿÂ½ÿ·Æ¹¾¸ÿ¼Åÿ
»Æ¹ÈÆ½·ÊÄÆúÿÊ¹Æÿ¸¾Ê¿¿Æ¹ÿ·ÃÊ½ÿ·²»ÂÈÊ¿¿²ÿ
Æ½È¼¶½·Æ¹ÆÇÿ´ÃÆ½ÿ·ÊÈÀ¿Â½Äÿ¸¼¿Æ¿²ÿ
¹ÆÄÂ¼½Ê¿ÿ¼¹ÿ¿¼ÈÊ¿ÿÆ½µÂ¹¼½¾Æ½·Ê¿ÿÂ¸¸¶Æ¸øÿ
ÓÃÆÿÈ¼¾¾Æ½·Æ¹¸¯ÿÊ»»¹¼ÊÈÃúÿÂÅÿ¶¸ÆÇÿ
Ä¿¼ÉÊ¿¿²úÿ´¼¶¿ÇÿÆÅÅÆÈ·ÂµÆ¿²ÿ¿ÆÊÇÿ·¼ÿÊÿ
·¹ÊÄÆÇ²ÿ¼Åÿ·ÃÆÿÈ¼¾¾¼½¸úÿ´ÃÆ¹ÆÉ²ÿ½¼ÿ
È¼¶½·¹²ÿ¼¹ÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹²ÿ´¼¶¿ÇÿÉÆÿ
ÊÈÈ¼¶½·ÊÉ¿ÆÿÅ¼¹ÿÈ¼½·¹ÂÉ¶·Â½Äÿ·¼ÿ·ÃÆÿ
Ä¿¼ÉÊ¿ÿ»¹¼É¿Æ¾ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿÊ½Çÿ
½¼É¼Ç²ÿ´¼¶¿Çÿ·ÊÀÆÿÊÈ·Â¼½ÿÊ¸ÿ·ÃÆÿ
»¹¼É¿Æ¾ÿ»Æ¹¸Â¸·¸ÿÊ½Çÿ´¼¹¸Æ½¸øÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÊ»»¹¼ÊÈÃúÿ¼½ÿ·ÃÆÿ
È¼½·¹Ê¹²úÿÊµ¼ÂÇ¸ÿ·ÃÂ¸ÿÀÂ½Çÿ¼ÅÿÊ»»¹¼ÊÈÃúÿ
Ê½ÇÿÂ¸ÿÊÿ¹ÆÊ¸¼½ÊÉ¿ÆÿÆ³Æ¹ÈÂ¸Æÿ¼ÅÿÃÆ¹ÿ
ÇÂ¸È¹Æ·Â¼½ÿ·¼ÿÇÆ·Æ¹¾Â½ÆÿÈ¼½·¹ÂÉ¶·Â¼½ÿÂ½ÿ
·ÃÆÿÄ¿¼ÉÊ¿ÿÈ¼½·Æ³·ÿÂ½ÿ´ÃÂÈÃÿ·ÃÂ¸ÿÂ¸¸¶Æÿ
Ê¹Â¸Æ¸øÿ
Þ¾»¼¹·Ê½·¿²úÿÊ¸ÿÇÂ¸È¶¸¸ÆÇÿÊÉ¼µÆúÿ·ÃÆÿ

È¼½·¹ÂÉ¶·Â¼½ÿÅ¹¼¾ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ
¸¼¶¹ÈÆ¸ÿÂ¸ÿÊ½²·ÃÂ½ÄÿÉ¶·ÿ·¹ÂµÂÊ¿ÿ¼¹ÿÇÆÿ
¾Â½Â¾Â¸ÿ¶½ÇÆ¹ÿÊ½²ÿÂ½·Æ¹»¹Æ·Ê·Â¼½ÿ¼Åÿ
È¼½·¹ÂÉ¶·Â¼½øÿÔÆÆúÿÝÐ¾¾ÐÎÉ¼¾Ì½½¾ÿ»ùÿ
åÚêûÿñòíÿÒøÔøÿÊ·ÿõòñï®ñîÿþ°°Ý¶ÇÄÆÇÿÉ²ÿ
Ê½²ÿ¸·Ê½ÇÊ¹ÇúÿÒøÔøÿ¾¼·¼¹ùµÆÃÂÈ¿Æÿ
Æ¾Â¸¸Â¼½¸ÿ¾ÊÀÆÿÊÿ¾ÆÊ½Â½ÄÅ¶¿ÿ
È¼½·¹ÂÉ¶·Â¼½ÿ·¼ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿÊ½ÇÿÃÆ½ÈÆúÿü ü üÿ·¼ÿ
Ä¿¼ÉÊ¿ÿ´Ê¹¾Â½Ä¯¯ýøÿ

ÈøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÕÆÊ¸¼½ÊÉ¿²ÿÕÆ¿ÂÆÇÿ
¼½ÿä¼¾»Ê¹Â¸¼½¸ÿ¼Åÿâ¾Â¸¸Â¼½¸ÿá¹¼¾ÿ
â³Â¸·Â½ÄÿäççÿÔÆÈ·Â¼½ÿôöôþÊýÿÔ¼¶¹ÈÆÿ
äÊ·ÆÄ¼¹ÂÆ¸ÿ

ÂøÿÞ·ÿÐÊ¸ÿÕÆÊ¸¼½ÊÉ¿ÆÿÓ¼ÿÒ¸Æÿâ³Â¸·Â½Äÿ
â¾Â¸¸Â¼½¸ÿá¹¼¾ÿâ³Â¸·Â½ÄÿäççÿÔÆÈ·Â¼½ÿ
ôöôþÊýÿÔ¼¶¹ÈÆÿäÊ·ÆÄ¼¹ÂÆ¸ÿÞ½¸·ÆÊÇÿ¼Åÿ
×¹¼ÁÆÈ·Â½Äÿá¶·¶¹Æÿâ¾Â¸¸Â¼½¸ÿá¹¼¾ÿÙÆ´ÿ
äççÿÔÆÈ·Â¼½ÿôöôþÊýÿÔ¼¶¹ÈÆÿäÊ·ÆÄ¼¹ÂÆ¸ÿ

ÚÊ½²ÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿâ×çÿ
Â¾»¹¼»Æ¹¿²ÿÆµÊ¿¶Ê·ÆÇÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿ
Å¹¼¾ÿ·ÃÆÿÆ½·Â¹Æÿ¾¼·¼¹ÿµÆÃÂÈ¿ÆÿÅ¿ÆÆ·úÿÊ½Çÿ
Â·ÿÂ¸ÿ¹Æº¶Â¹ÆÇÿ·¼ÿ¿Â¾Â·ÿÂ·¸ÿÈÊ¿È¶¿Ê·Â¼½ÿ·¼ÿ
Á¶¸·ÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸øÿ
ÓÃ¶¸ÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿ·ÃÊ·ÿâ×çÿ¸Ã¼¶¿Çÿ
È¼½¸ÂÇÆ¹ÿÂ½ÿ·ÃÆÿÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·Æÿ
ÇÆ·Æ¹¾Â½Ê·Â¼½ÿÂ¸ÿÅÊ¹ÿ¿Æ¸¸ÿ·ÃÊ½ÿ·ÃÆÿòøóÿ
»Æ¹ÈÆ½·ÿ¼ÅÿÒøÔøÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸ÿÊ··¹ÂÉ¶·ÆÇÿ·¼ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿ

Â½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸úÿÉÆÈÊ¶¸Æÿ·ÃÂ¸ÿ
½¶¾ÉÆ¹ÿÂ½È¿¶ÇÆ¸ÿÉ¼·Ãÿ½Æ´ÿÊ½ÇÿÆ³Â¸·Â½Äÿ
¾¼·¼¹ÿµÆÃÂÈ¿Æ¸øÿØ½ÆÿÈ¼¾¾Æ½·Æ¹ÿ
ÈÊ¿È¶¿Ê·ÆÇÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ½Æ´ÿ
¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÊ¸ÿÉÆÂ½Äÿõøîÿ»Æ¹ÈÆ½·ÿ¼Åÿ
Ä¿¼ÉÊ¿ÿÆ¾Â¸¸Â¼½¸úÿÊ¸¸¶¾Â½Äÿ
Ê»»¹¼³Â¾Ê·Æ¿²ÿ¼½Æÿ²ÆÊ¹ÿ¼Åÿ½Æ´ÿ¾¼·¼¹ÿ
µÆÃÂÈ¿Æÿ»¹¼Ç¶È·Â¼½ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿ
þõõÿ¾Â¿¿Â¼½ÿµÆÃÂÈ¿Æ¸ýÿÂ½ÿÊÿ·¼·Ê¿ÿÄ¿¼ÉÊ¿ÿ
È¼¶½·ÿÈ¶¹¹Æ½·¿²ÿ¼ÅÿÊ»»¹¼³Â¾Ê·Æ¿²ÿðööÿ
¾Â¿¿Â¼½ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸øÿ
Þ½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸úÿâ×çÿ

ÇÆ·Æ¹¾Â½ÆÇÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ·ÃÆÿ
Æ½·Â¹ÆÿÅ¿ÆÆ·ÿ¼Åÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÂ½ÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸ÿÅ¼¹ÿÊÿÈÆ¹·ÊÂ½ÿÈÊ¿Æ½ÇÊ¹ÿ²ÆÊ¹øÿ
â×çÿÆ³»¿ÊÂ½ÆÇÿ·ÃÊ·úÿÈ¼½¸Â¸·Æ½·ÿ´Â·ÃÿÂ·¸ÿ
·¹ÊÇÂ·Â¼½Ê¿ÿ»¹ÊÈ·ÂÈÆúÿÂ·ÿ¶¸ÆÇÿ·ÃÆÿ¹ÆÈÆ½·ÿ
¾¼·¼¹ÿµÆÃÂÈ¿ÆÿÆ¾Â¸¸Â¼½¸ÿÂ½µÆ½·¼¹²ÿÅ¼¹ÿ
·ÃÆÿÆ½·Â¹ÆÿÅ¿ÆÆ·ÿÊ¸ÿÊÿ¸¶¹¹¼ÄÊ·ÆÿÅ¼¹ÿ
Æ¸·Â¾Ê·Æ¸ÿ¼ÅÿÆ¾Â¸¸Â¼½¸ÿÅ¼¹ÿÁ¶¸·ÿ½Æ´ÿ
¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÊ½ÇÿÆ½ÄÂ½Æ¸øÿÓÃÂ¸ÿ´Ê¸ÿ
Ê»»¹¼»¹ÂÊ·ÆÿÉÆÈÊ¶¸ÆÿÅ¶·¶¹Æÿ»¹¼ÁÆÈ·ÆÇÿ
Æ¾Â¸¸Â¼½¸ÿÊ¹Æÿ¶½ÈÆ¹·ÊÂ½ÿÊ½ÇÿÈ¶¹¹Æ½·ÿ
Æ¾Â¸¸Â¼½¸ÿÇÊ·ÊÿÊ¹ÆÿÊÿ¹ÆÊ¸¼½ÊÉ¿Æÿ»¹¼³²ÿ
Å¼¹ÿ½ÆÊ¹ù·Æ¹¾ÿÆ¾Â¸¸Â¼½¸øÿ
Þ½ÿÆÅÅÆÈ·úÿâ×çÿÂ¸ÿ¶¸Â½Äÿ·ÃÆÿÂ½µÆ½·¼¹²ÿ

Å¼¹ÿ·ÃÆÿÈ¶¹¹Æ½·ÿÅ¿ÆÆ·ÿ¼Åÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÊ¸ÿ
Êÿ¹ÆÊ¸¼½ÊÉ¿Æÿ¸¶¹¹¼ÄÊ·ÆÿÅ¼¹ÿÊÿ»¹¼ÁÆÈ·Â¼½ÿ¼Åÿ
·ÃÆÿÂ½µÆ½·¼¹²ÿÅ¹¼¾ÿ½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿ
¼µÆ¹ÿ·ÃÆÿ¶»È¼¾Â½Äÿ²ÆÊ¹¸øÿÙÆ´ÿ¾¼·¼¹ÿ
µÆÃÂÈ¿Æ¸ÿÊ¹Æÿ»¹¼Ç¶ÈÆÇÿ²ÆÊ¹ÿÂ½ÿÊ½Çÿ²ÆÊ¹ÿ
¼¶·úÿÊ½Çÿ¼µÆ¹ÿ·Â¾Æÿ·ÃÆÿÅ¿ÆÆ·ÿÈÃÊ½ÄÆ¸ÿ¼µÆ¹ÿ
·¼ÿÊÿÅ¿ÆÆ·ÿÈ¼¾»¼¸ÆÇÿ¼Åÿ¸¶ÈÃÿµÆÃÂÈ¿Æ¸øÿ
ÓÃÂ¸ÿ¼ÈÈ¶¹¸ÿÂ½ÿÊÿ¹Æ¿Ê·ÂµÆ¿²ÿ¸Ã¼¹·ÿ·Â¾Æÿ
Å¹Ê¾ÆúÿÈ¼¾»Ê¹ÆÇÿ·¼ÿ·ÃÆÿ·Â¾Æÿ»Æ¹Â¼ÇÿÊ·ÿ
Â¸¸¶ÆÿÅ¼¹ÿÆ½ÇÊ½ÄÆ¹¾Æ½·øÿåÆÈÊ¶¸Æÿ½Æ´ÿ
¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÊ¹Æÿ»¹¼Ç¶ÈÆÇÿÆÊÈÃÿ²ÆÊ¹úÿ
Ê½ÇÿÈ¼½·Â½¶Æÿ·¼ÿÆ¾Â·ÿ¼µÆ¹ÿ·ÃÆÂ¹ÿÆ½·Â¹Æÿ
¿ÂÅÆúÿ¼µÆ¹ÿÊÿ¹Æ¿Ê·ÂµÆ¿²ÿ¸Ã¼¹·ÿ»Æ¹Â¼Çÿ¼Åÿ
·Â¾Æÿ·ÃÆÿÆ¾Â¸¸Â¼½ÿÅ¹¼¾ÿ·ÃÆÿÆ½·Â¹ÆÿÅ¿ÆÆ·ÿ
Â¸ÿÅ¹¼¾ÿµÆÃÂÈ¿Æ¸ÿ»¹¼Ç¶ÈÆÇÿÊÅ·Æ¹ÿÊÿÈÆ¹·ÊÂ½ÿ
ÇÊ·ÆøÿÞ½ÿÊÇÇÂ·Â¼½úÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ
½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÊ¹Æÿ½¼·ÿ¿Â¾Â·ÆÇÿ·¼ÿ
·ÃÆÿÆ¾Â¸¸Â¼½¸ÿ·ÃÊ·ÿ¼ÈÈ¶¹ÿ¼½¿²ÿÇ¶¹Â½Äÿ·ÃÆÿ
¼½Æÿ²ÆÊ¹ÿ´ÃÆ½ÿ·ÃÆ²ÿÊ¹Æÿ½Æ´úÿÉ¶·ÿÊ¹Æÿ
Æ¾Â¸¸Â¼½¸ÿ¼µÆ¹ÿ·ÃÆÿÆ½·Â¹Æÿ¿ÂÅÆÿ¼Åÿ·ÃÆÿ
µÆÃÂÈ¿Æøÿ
Þ½ÿ¸¶ÈÃÿÈÊ¸Æ¸úÿâ×çÿÃÊ¸ÿ·¹ÊÇÂ·Â¼½Ê¿¿²ÿ

¶¸ÆÇÿ·ÃÆÿ¹ÆÈÆ½·ÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ·ÃÆÿ
Æ½·Â¹ÆÿÈ¶¹¹Æ½·ÿÅ¿ÆÆ·ÿ¼Åÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÊ¸ÿ
Êÿ¹ÆÊ¸¼½ÊÉ¿Æÿ¸¶¹¹¼ÄÊ·ÆÿÅ¼¹ÿ¸¶ÈÃÿÊÿ
»¹¼ÁÆÈ·Â¼½ÿÂ½¸·ÆÊÇÿ¼Åÿ·¹²Â½Äÿ·¼ÿ»¹¼ÁÆÈ·ÿ
Ê½Çÿ¾¼ÇÆ¿ÿ·Ã¼¸ÆÿÆ¾Â¸¸Â¼½¸øÿÐÃÂ¿Æÿ·ÃÂ¸ÿ
Â½·¹¼Ç¶ÈÆ¸ÿ¸¼¾Æÿ¿Â¾Â·ÆÇÿÇÆÄ¹ÆÆÿ¼Åÿ
¶½ÈÆ¹·ÊÂ½·²úÿ·ÃÆÿÇÂÅÅÆ¹Æ½ÈÆÿÉÆ·´ÆÆ½ÿ
¹ÆÈÆ½·ÿÊÈ·¶Ê¿ÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ·ÃÆÿÅ¿ÆÆ·ÿ
Ê½Çÿ»¹¼ÁÆÈ·ÆÇÿÅ¶·¶¹ÆÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ·ÃÆÿ
Å¿ÆÆ·ÿÂ¸ÿ½¼·ÿÆ³»ÆÈ·ÆÇÿ·¼ÿÇÂÅÅÆ¹ÿÂ½ÿÊ½²ÿ´Ê²ÿ
·ÃÊ·ÿ´¼¶¿Çÿ¸¶É¸·Ê½·ÂµÆ¿²ÿÈÃÊ½ÄÆÿ·ÃÆÿ
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ûÜîðßàêÞî óßççñâÛ 

Making American homes and buildings more energy efficient presents an unprecedented opportunity for 
communities throughout the country.  The Recovery Through Retrofit Report builds on investments 
made in the American Recovery and Reinvestment Act of 2009 (Recovery Act) to expand the home 
energy efficiency and retrofit market.  Home retrofits can potentially help people earn money, as home 
retrofit workers, while also helping them save money, by lowering their utility bills.  By encouraging 
nationwide weatherization of homes, workers of all skill levels will be trained, engaged, and will 
participate in ramping up a national home retrofit market.   

There are almost 130 million homes in this country.  Combined, they generate more than 20 percent of 
our nation's carbon dioxide emissions, making them a significant contributor to global climate change.  
Existing techniques and technologies in energy efficiency retrofitting can reduce home energy use by up 
to 40 percent per home and lower associated greenhouse gas emissions by up to 160 million metric tons 
annually by the year 2020.  Furthermore, home energy efficiency retrofits have the potential to reduce 
home energy bills by $21 billion annually, paying for themselves over time. 

By implementing Recovery Through RetrofitÕà recommendations, the Federal Government will lay the 
groundwork for a self-sustaining home energy efficiency retrofit industry.  This Report provides a 
roadmap of how the Federal Government can use existing authorities and funds to unlock private capital 
and mobilize our communities.   

ýñââêîâá àä ñ ÷ñàêäåñè ôîàâäíêà øñâéîà 

Despite the economic and environmental benefits of improving home energy efficiency, a series of 
barriers have prevented a self-sustaining retrofit market from forming, including: 

1. Access to Information: Consumers do not have access to straightforward and 
reliable information on home energy retrofits that they need to make informed 
decisions.  

2. Access to Financing: Homeowners face high upfront costs and many are concerned 
that they will be prevented from recouping the value of their investment if they 
choose to sell their home.  The upfront costs of home retrofit projects are often 
òïÚäåð ßìï óÝïáóíï ìäçïäÜåïáÕà òÞðíïßü  
 

3. Access to Skilled Workers: There are currently not enough skilled workers and 
green entrepreneurs to expand weatherization and efficiency retrofit programs on a 
national scale. 
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ôîðäççîåïñàêäåá óßççñâÛ 

The Recovery Act provides a unique opportunity to address these barriers.  The Recovery Act allocates 
about $80 billion to projects related to energy and the environment, and much of this money is targeted 
toward improving the energy efficiency in buildings, both Federal and non-Federal.  Under the Recovery 
Act, state and local governments have an unprecedented opportunity to expand investments in energy 
retrofits and develop community-based programs on a large scale.  These investments will put our 
country on a path to real reductions in greenhouse gases, and contribute to the economic recovery our 
country needs.  The recommendations and actions in this Report have been carefully designed by eleven 
Departments and Agencies and six White House Offices to ensure that the energy efficiency market will 
thrive long after the Recovery Act money is fully spent.   

By coordinating Recovery Act funds, Federal Departments and Agencies and resources; through 
building strong partnerships with states and local communities; and by targeting government policy 
changes, a foundation for self-sustaining energy efficiency retrofit market will be built.  Through 
implementation of the Recovery Through Retrofit recommendations, the Federal Government will 
leverage private capital, streamline the retrofitting process, and reduce energy costs for homeowners. 

íÖØÒÞãâ øÚâÖÞäçÙ óØÚâØÑÙâÖÕ ÑÞÔß ëÔÖçÞàßÔáØÖÑçÖã çÙã ìâÛÞçåÛâ óØÚâ õÙâÖàÏ ìâÔÖØáÞÔ 

òÙáØÖÚçÔÞØÙ 

Develop Energy Performance Label for Homes 

We propose to do for homes what ENERGY STAR® has done for appliances, helping consumers 
identify energy efficient products.  New homes can already earn the ENERGY STAR® label Ù but no 
such label is available for existing homes.  The Department of Energy and the Environmental Protection 
Agency are working together to develop an energy performance label for these homes.  The end result 
will be an easily recognizable benchmark that energy auditors, retrofitters, lenders, realtors, and 
consumers can use to compare home energy performance and identify the most energy efficient homes. 

Develop a National Home Energy Performance Measure 

Before we can develop an energy performance label for existing homes, we must establish a 
standardized home energy performance measure applicable to every home in America. This measure 
will make it much easier for consumers to understand how much they can save by retrofitting their 
home. It will also give lenders the information they need to work with homeowners who are looking to 
invest in home energy improvements.  

ìâãÓäâ óÞàß é×áÖØÙÔ öØÕÔÕ çÙã ðçÜâ ÞÔ õçÕÏ áØÖ óØÚâØÑÙâÖÕ ÔØ ÷ØÖÖØÑ ðØÙâÏ áØÖ óØÚâ 

õÙâÖàÏ ìâÔÖØáÞÔÕ 

Support Municipal Energy Financing 

öáäãïáßÚ ßóÛ äá çÞåëñëãóè ïåïáíÚ îëåóåñëåí óèèäÜà ßìï ñäàßà äî áïßáäîëßà ßä òï óððïð ßä ó ìäçïäÜåïáÕà 

property tax bill, with monthly payments generally lower than utility bill savings.  This arrangement 
attaches the costs of the energy retrofit to the property, not the individual, eliminating uncertainty about 
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recovering the cost of the improvements if the property is sold.  Federal Departments and Agencies will 
work in partnership with state and local governments to establish standardized underwriting criteria and 
safeguards to protect consumers and minimize financial risks to the homeowners and mortgage lenders.  
The Department of Energy will support model financing programs to provide much needed upfront 
capital utilizing Recovery Act funding provided for ßìï øïãóáßçïåßÕà ÷åïáíÚ ÷îîëñëïåñÚ ùäåàïáÝóßëäå 

Block Grant and State Energy Programs.   

Improve Energy Efficient Mortgages 

Expanding the use of Energy Efficient Mortgages will simplify the process of obtaining and financing 
ïåïáíÚ áïßáäîëßà óß ó ìäçïÕà ãäëåß äî àóèïü  This effort will also work to lower the cost of home energy 
audits as well as the monthly financing payments, and ensure that retrofits are accurately valued in the 
appraisal process.  Federal Departments and Agencies will work collaboratively to:  advance a standard 
home energy performance measure and more uniform underwriting procedures; develop procedures for 
more accurate home energy appraisals; and streamline the energy audit process.   

Expand State Revolving Loan Funds 

Expanding state revolving loan funds from 16 states to all 50 states will leverage private capital and 
achieve economies of scale necessary to produce consistent and affordable loan products.  This will 
allow consumers to borrow money for home energy retrofits from private firms at lower interest rates.  
In addition to funding new programs through the Recovery Act, the Federal Government will work to 
provide examples of successful revolving loan programs and technical assistance to states without 
revolving loan programs in order to encourage their adoption. 

ðØåÞÛÞÎâ ç èâÛÛýêÖçÞÙâã ïçÔÞØÙçÛ õÙâÖàÏ ìâÔÖØáÞÔ èØÖÜáØÖäâ çÙã õÐ×çÙã ôØØãþ ôÖââÙ ñØå 

î××ØÖÔÓÙÞÔÞâÕ áØÖ øÛÛ øÚâÖÞäçÙ èØÖÜâÖÕ 

Establish National Workforce Certifications and Training Standards 

A uniform set of national standards to qualify energy efficiency and retrofit workers and industry 
training providers will establish the foundation of consumer confidence that work will be completed 
correctly and produce the expected energy savings and benefits.  Consistent high-level national 
standards will spur the utilization of qualified training providers that offer career-track programs for 
people of all skill levels, promote and expand green jobs opportunities, and facilitate the mobilization of 
a national home retrofit workforce.  Federal Departments and Agencies (including the Department of 
Labor, the Department of Energy, the Department of Housing and Urban Development, and the 
Environmental Protection Agency) will work in collaboration to assess existing standards and training 
programs and develop consistent models, guides, and best practices for training and certification.  The 
Department of Education, the Department of Commerce, and the Small Business Administration will 
assist in implementing the best practices developed by the other Departments and Agencies. 

These recommendations do not involve spending large new sums of Federal dollars in our fiscally-
constrained environment.  Rather, they focus on removing information barriers, transaction costs, 



    
   âÙÚÔÐÙÓÏ àÖÓÔÑ×Ö âÙÒÓÔØÕÒ Î äÛ×Ù ù 

liquidity constraints, and other market failures that often prevent homeowners from making investments 
that have both private and social benefits.   

øäÞêåì úäâÝñâï 

To ensure that the recommendations in this Report are implemented, CEQ will convene an interagency 
Energy Retrofit Working Group, which will be chaired by the Department of Energy, the Department of 
Housing and Urban Development, the Department of Agriculture, the Department of Labor, and the 
Environmental Protection Agency.  In addition to implementing the recommendations and proposed 
actions of this Recovery Through Retrofit effort, the Working Group will track its progress and operate 
as the single point of contact for the successful implementation of this effort.  Within thirty days, the 
Working Group will submit an implementation plan to the Vice President.  Additional strategies will 
also be developed to expand the retrofit market to rental housing.  Moreover, the Working Group will 
report to the Vice President regularly on its progress towards implementing each of the 
recommendations identified in this Report. 



âÙÚÔÐÙÓÏ àÖÓÔÑ×Ö âÙÒÓÔØÕÒ Î äÛ×Ù ø

ùåàâäïßðàêäå

On Tuesday, May 26, 2009, at a Middle Class Task Force meeting, Vice President Biden charged the 
White House Council on Environmental Quality (CEQ) with developing a proposal for Federal action 
that will grow green job opportunities and boost energy savings by retrofitting homes for energy 
efficiency.  In response to this charge, CEQ has facilitated an interagency process with the Office of the 
Vice President to develop this ReportØinvolving eleven Departments and Agencies and six White 
House Offices.  This Report contains a set of recommendations for specific Federal actions, which
address the market and non-market barriers that have prevented the home retrofit market from achieving 
national-scale. The following Departments and Agencies contributed to this Report and participated in
drafting the recommendations:

Office of the Vice President
Department of Agriculture
Department of Commerce
Department of Education
Department of Energy
Department of Housing and Urban 
Development
Department of Labor
Department of Treasury
Environmental Protection Agency
Equal Employment Opportunity 
Commission 

General Services Administration
Small Business Administration
Executive Office of the President

Council of Economic Advisers
Domestic Policy Council
National Economic Council
Office of Management and 
Budget
Office of Public Engagement and 
Intergovernmental Affairs
Office of Science and
Technology Policy

þ óàâñàîìêð õèñå íäâ ôîðäÞîâÛ òëâäßìë ôîàâäíêà

ðçÖÜâÔ ÷çÖÖÞâÖ üù öØÙÕÓÚâÖÕ Ùââã ÖâÛÞçåÛâ ßØÚâ ÖâÔÖØáÞÔÔÞÙà ÞÙáØÖÚçÔÞØÙ ÔØ

ÚçÜâ ÞÙáØÖÚâã ãâäÞÕÞØÙÕ

Consistent, accessible, and trusted information is a critical element to building a robust, energy efficient 
home retrofit market in the United States. This information must provide consumers with a reliable 
benchmark for energy efficiency and sound estimates of the costs and benefits of home energy retrofits.
Currently, there are a variety of energy performance rating tools in the home retrofit market, each one 
supplying different information and performance predictions. The lack of a standard rating causes great 
confusion for consumers. Without some level of standardization combined with an effort to increase 
recognition and awareness, energy efficiency retrofits will likely remain a niche product, keeping 
consumer demand low and investors out of the market.
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ëØÛÓÔÞØÙ üù èâ ÚÓÕÔ ×ÖØÒÞãâ ÕÔÖçÞàßÔáØÖÑçÖã çÙã äÖâãÞåÛâ ÞÙáØÖÚçÔÞØÙ ÔØ 

øÚâÖÞäçÙ ßØÚâØÑÙâÖÕ ØÙ Ôßâ äØÕÔÕ çÙã åâÙâáÞÔÕ Øá ßØÚâ âÙâÖàÏ ÖâÔÖØáÞÔÕ 

The Federal Government already promotes an energy efficiency measure that helps consumers save 
money by identifying appliances and other household products that use less energy.  The ENERGY 
STAR® program is a proven solution that has helped to revolutionize the market for cost-effective, 
energy efficient products.  With the help of ENERGY STAR® Americans saved $19 billion on their 
utility bills last year.  We propose to do for homes what ENERGY STAR® has done for appliances so 
homeowners know that retrofits will bring their home to a recognized and trusted standard of energy 
efficiency and home buyers, lenders, and realtors have an easy way to understand the energy 
performance of homes.  To get there, we must take two steps: 

 
Develop Energy Performance Label for Homes 

When consumers see the ENERGY STAR® label on a dishwasher or a refrigerator, they know they are 
getting an energy efficient product and they can take the savings into account as they decide what to 
purchase.  New homes can qualify for an ENERGY STAR® label but there is no similar label for 
existing homes that have undergone retrofits.  The Federal Government will develop a home 
performance label for existing homes.  The label will be based on the national home energy performance 
measure described below, and it will be developed in partnership with industry leaders, realtors, and 
efficiency advocates to promote widespread adoption.  The end result will be an easily recognizable 
benchmark that auditors, retrofitters, lenders, realtors, and consumers can use to compare home energy 
performance and identify the most efficient homes.  

The new home performance label should be accompanied by a national marketing campaign to increase 
consumer awareness and expand the demand for home energy retrofits.  This campaign should build on 
the marketing that Federal Government already does in conjunction with the ENERGY STAR® label on 
products and the Home Performance with ENERGY STAR® program for whole-home retrofits.  The 
national marketing campaign will help homeowners find reliable sources of information on how to 
improve their homes and quality, skilled contractors to do the work.   

Develop a Standardized Home Energy Performance Measure 

We cannot develop an energy performance label for existing homes without first developing a 
standardized home energy performance measure that is applicable to every home in America. The 
measure will make it much easier for consumers to understand how much they can save by investing in 
retrofitting.  A uniform and nationally-recognized measure could be incorporated in home appraisals at 
the point of sale and utilized in energy retrofit transactions, which would spur new interest in the retrofit 
industry from large-scale suppliers and institutional lenders.  

The Department of Energy (DOE) is currently working with the Department of Housing and Urban 
Development (HUD), the Environmental Protection Agency (EPA) and other Agencies to design a 
standard energy performance measure and related tools to meet this need.  The Federal Housing 
Administration (FHA) will work to link the new energy performance measure to its redesigned Energy 
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Efficient Mortgage products.  DOE will promote adoption of a national energy performance measure 
through its advisory role to States and will encourage the use of a common national standard.     

 

ðçÖÜâÔ ÷çÖÖÞâÖ ûù  êßâ äØÕÔÕ Øá ßØÚâ ÖâÔÖØáÞÔ ×ÖØÝâäÔÕ çÖâ åâÏØÙã Ôßâ çÒâÖçàâ 

ýúüþúøûþùèÕ åÓãàâÔ  
 

High upfront costs and a lack of credit and financing options dissuade many homeowners from 
completing or even considering energy efficiency home retrofits.  Many homeowners are 
understandably concerned with how to fund these key improvements.  The Recovery Act began to 
address these issues by extending and expanding a 30% tax credit for investment in residential energy 
efficiency property, up to a cap of $1,500 per primary residence over 2 years.  Other existing financing 
tools, while successful in some local markets, have not succeeded in making significant inroads in the 
market at large.  Because home buyers lack information about the payoffs associated with increasing a 
ìäçïÕà ïåïáíÚ ïîîëñëïåñÚ óåð òïñóÞàï ßìï ëåðÞàßáÚ ðäïà åäß ãáäãïáèÚ ëåñïåßivize retrofits that pay-off 
over long periods of time, homeowners often do not recoup the actual value of their energy efficiency 
investments when they sell.  The solution is to make financing more transparent, more accessible, 
repayable over a longer time period, and overall, more consumer-friendly.  

ëØÛÓÔÞØÙ ûù èâ ÚÓÕÔ ÚçÜâ ÞÔ âçÕÏ áØÖ ßØÚâØÑÙâÖÕ ÔØ ÞãâÙÔÞáÏ çÙã çääâÕÕ ßØÚâ 

âÙâÖàÏ ÖâÔÖØáÞÔ áÞÙçÙäÞÙà ÔØØÛÕ çÙã ×ÖØãÓäÔÕ 

Today, the Recovery Act is already making it easier for homeowners to access home energy retrofit 
financing.  A number of states are currently èïÝïáóíëåí ßìï øïãóáßçïåß äî ÷åïáíÚÕà õïñäÝïáÚ ûñß îÞåðà 

to support long lasting job creation and the deployment of renewable energy and energy efficiency 
technologies.  For example, the State Energy Program (SEP) offers states the opportunity to encourage 
renewable energy and energy efficiency projects through ßìïëá àßóßïÕà îëåóåñing mechanisms, such as 
revolving loan funds.  For example, Kansas plans on spending over $34 million to establish a low-
interest revolving loan fund to finance cost-effective energy efficiency improvements in homes and 
small commercial and industrial buildings.  In addition, Nebraska plans on spending $11 million to 
create a revolving loan fund to provide low-interest financing to deploy energy efficient building 
technologies to the residential, public, commercial and industrial building sectors.  Lastly, Florida plans 
on spending $10 million to create a low-interest solar loan program that will provide capital to deploy 
commercially available solar water heaters to Florida residents.  These are just a few examples of how 
Recovery Act funding is currently creating green jobs and reducing greenhouse gas emissions, at the 
state level. 
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Support Municipal Energy Financing 

The high turnover rate of housing in the United States has proven to be a significant problem when it 
comes to financing home retrofits.  The debt accrued by a retrofit is tied to the individual making the 
investment, rather than the home itself, even though the savings are passed on to the next owner of the 
ìäçïü  ôìëà çïóåà ßìóß áïßáäîëßà îáïâÞïåßèÚ ðäåÕß ãóÚ îäá ßìïçàïèÝïà òïîäáï ßìï ìäçïäÜåïá Üìä ßääé ßìï 

initiative moves.  As a result, people are less inclined to invest in home retrofitting.  In recent years, a 
number of innovative financing mechanisms have been implemented by municipalities that permit 
property owners to request financing for energy retrofits or renewable energy systems secured by a 
special tax assessment on the property.  These mechanisms tie the retrofitting loan to the property 
instead of the individual, permitting the energy retrofit assessment to be paid off in annual installments 
óà ãóáß äî ßìï ãáäãïáßÚÕà ÞàÞóè property tax bill.  

The Property Assessed Clean Energy (PACE) financing programs enable the costs for energy efficiency 
áïßáäîëßà ßä òï óððïð ßä óå äÜåïáÕà ãáäãïáßÚ ßóÛ òëèè óà ãóáß äî ó çÞåëñëãóè ãáäãïáßÚ ßóÛ óààïààçïåßý 

which takes the same priority as traditional property tax liens and assessments.   

PACE programs are designed to overcome several barriers that may otherwise impede property owners 
from making energy investments.  These barriers include:  (1) limited access to capital; (2) high 
transaction costs; (3) lack of information on the part of home buyers that leads them to undervalue 
efficiency investments; and (4) potential downstream home sale, all of which may dissuade property 
owners from taking on debt that might not be fully recovered by energy savings before the property is 
sold. 

PACE programs address these barriers by providing access to capital that might be otherwise limited to 
homeowners.  PACE provides beneficial financial terms, streamlines the application process with lower 
application and transaction fees relative to other lending options, and establishes a financing mechanism 
in which that debt obligation is tied to the property and the owners receiving the energy savings benefits. 

Along with the exciting potential of PACE programs for energy retrofits, homeowners and mortgage 
lenders can encounter certain risks if the programs are not implemented correctly.  Building on the 
expertise of the Federal Government, the Department of Energy, the Department of Housing and Urban 
Development, and the Department of the Treasury will announce new principles for PACE program 
design.  Moving forward, Federal Agencies will work in partnership with state and local governments to 
establish standardized underwriting criteria and safeguards to protect consumers and minimize financial 
risks to homeowners and mortgage lenders.  

A Federal role to encourage PACE pilot programs will also facilitate the collection of data, objectively 
measure and evaluate the performance of PACE programs, and speed the adoption of more detailed, 
Þåëîäáç ×úïàß öáóñßëñïàÖ ßìóß ëåñèÞðï robust and effective homeowner and lender protections.  Further 
research can then assess the efficacy of PACE programs, including the cost-effectiveness of energy 
retrofits, reductions in greenhouse gases, and economic impacts on community spending and green job 
creation. 
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DOE will be funding model PACE projects, which will incorporate the new principles for PACE 
program design.  Under the State Energy Program, DOE has received approximately $80 million of 
applications for PACE-type programs to provide upfront capital, out of nearly $3.1 billion in total 
funding available.  Smaller PACE-like programs may also be funded through the Energy Efficiency 
Conservation Block Grant Programs.  Funding at these levels will encourage pilots of PACE programs, 
with more developed homeowner and lender protections than have been provided to date. 

Improve Energy Efficient Mortgages 

Energy Efficient Mortgages (EEMs) enable home buyers and homeowners refinancing their properties 
to add energy efficiency upgrades and improvements to their properties as part of the underlying 
mortgage financing transaction.  This permits the energy retrofits to be financed over a longer period of 
time, with lower monthly payments.  Energy improvements are typically identified as part of a Home 
Energy Rating or energy audit and must be cost effective, generating energy savings that are equal to or 
greater than the costs of the improvements over the useful life of the improvement.  

Historically, there have been significant barriers to widespread utilization of Energy Efficient 
Mortgages. A four-part solution is proposed to expand and increase the effectiveness of Energy Efficient 
Mortgages:  

1. To lower transaction costs, EPA and DOE will advance a standard home energy 
performance measure that can be used to easily rate the energy performance of a 
home;  
 

2. Federal Agencies will work with the home energy rating and home performance 
industries, as well as states, municipalities and utilities to streamline the energy audit 
and the home energy ratings process, and expand consumer education and lender 
awareness of the product;  
 

3. To the extent feasible, HUD will work with Fannie Mae and Freddie Mac to 
establish uniform procedures for Energy Efficient Mortgage products; and 
 

4. Federal Agencies will work with the home appraisal industry to develop procedures 
for appraisals to more accurately reflect energy efficiency.  

These enhancements are aimed at boosting the volume of Energy Efficient Mortgages.  States, cities, or 
counties can also use their Recovery Act funds to provide credit enhancements and implement other 
initiatives to boost EEMs.   

Expand State Revolving Loan Funds 

A Revolving Loan Fund is a funding mechanism that enables loans to be provided to pay for an energy 
áïßáäîëß ãáäêïñßÕà upfront capital costs.  Once the energy retrofit is completed, the principal and interest 
on the loan, along with any financed transaction costs, are paid from the energy savings generated from 
the project.  As energy retrofit loans are paid off, the fÞåðà óáï ñäåàßóåßèÚ ×áïÝäèÝëåíÖ Ù being used, 
earned back, and reinvested, thus sustaining the fund over time. 
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Revolving Loan Funds for energy efficiency retrofits in homes already exist in 16 states.  However, they 
are presently too diverse for private sector suppliers, installers, retail lenders and secondary loan markets 
to realize economies of scale, which would lower transaction costs.  Conforming efficiency loans will be 
required to bring down capital costs and create sustainable secondary loan funding.  Such conforming 
measures should require:  (1) similar loan lengths up to 15 years, so monthly payments are greatly 
reduced; (2) standard approved products linked to ENERGY STAR®; (3) common procedures with 
product tiers installed in logical order, linked via Home Performance with ENERGY STAR®; and (4) 
standardized home energy performance measures and data protocols, so that both loan performance and 
retrofit performance can be measured accurately over time. 

The Federal Government will also work to encourage the development of revolving loan funds in all 50 
states.  State revolving loan funds produce consistent and affordable loan products, allowing consumers 
to borrow money for home energy retrofits at lower interest rates.  These efforts will create reliable, easy 
to close, unsecured loan products in every jurisdiction and mobilize private sector funds and achieve 
economies of scale in installation costs, transaction costs, and persuasive marketing efforts.  In order to 
encourage development of state revolving loan funds in all 50 states, the Department of Energy will also 
provide technical assistance to states without revolving loan programs in order to encourage their 
adoption.  Finally, existing funding through the Recovery Act can be used to expand current and create 
new revolving loan fund programs throughout the country. 

 

ðçÖÜâÔ ÷çÖÖÞâÖ úù  òÙäÖâçÕâ Ôßâ ÙÓÚåâÖ Øá ÕÜÞÛÛâã ÑØÖÜâÖÕ çÙã àÖââÙ 

âÙÔÖâ×ÖâÙâÓÖÕ ÔØ ÕÓääâÕÕáÓÛÛÏ âÐ×çÙã âááÞäÞâÙäÏ ÖâÔÖØáÞÔ ×ÖØàÖçÚÕ ØÙ ç ÙçÔÞØÙçÛý

ÕäçÛâ 

 
To achieve the desired scale of efficient and healthy home retrofits, a sizable increase in the number of 
well-trained green retrofit workers is needed.  Many states and localities are looking for guidance and 
information on how to both streamline and rapidly expand quality training opportunities for those 
looking to enter the home energy retrofit industry.  Furthermore, there is no clear guideline or standard 
to assure consumers of the quality of the work being done on their home.  A consistent set of standards 
will increase consumer confidence in energy retrofit workers, promote good green job opportunities and 
training opportunities for people of all skill levels, and facilitate the mobilization of a national home 
retrofit workforce.  
 
In addition, a lack of business skills training has been a barrier to the widespread success of efficiency 
retrofits programs.  Business skills training and business development must therefore be a key 
component of any large-scale efficiency retrofit workforce capacity development initiative to ensure that 
a commercially viable effort can be maintained by small- and medium-sized businesses in the open 
market over the long-term.  Developing a workforce equipped with both technical and business skills 
will improve the rate of success for small efficiency retrofit businesses and increase the ability to 
respond to rising retrofit demand.  This will enable sustained economic and green job growth while 
achieving further energy savings and healthy homes. 
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ëØÛÓÔÞØÙ úù ðØåÞÛÞÎâ ç ÕÜÞÛÛâã ÙçÔÞØÙçÛ âÙâÖàÏ ÖâÔÖØáÞÔ ÑØÖÜáØÖäâ çÙã 

âÐ×çÙã àØØãþ àÖââÙ ÝØå Ø××ØÖÔÓÙÞÔÞâÕ áØÖ çÛÛ øÚâÖÞäçÙ ÑØÖÜâÖÕ 

Develop Consistent Workforce Certifications and Training Standards 

To rapidly expand retrofit capacity, a national effort is needed to conclusively identify required job skills 
upon which certification standards will be based, and develop standard training goals or methods.  The 
availability of model training programs based around best practices will lower the barriers to entry for 
programs needed to train workers, allowing an expanded offering of quality training opportunities.  The 
widespread adoption of model training approaches will also facilitate the development of a well-trained 
workforce across the country, which will improve energy and environmental outcomes, enable worker 
mobility, and enhance career opportunities.  In addition, as outlined in the ûñôøùõö üùöùôú÷ðó ýú÷÷ òõ 

Action To Promote Healthy Homes,[1] healthy and environmentally friendly housing education should be 
incorporated in weatherization training programs.  Proper certification and training standards will ensure 
that retrofitted homes are healthy homes.   

To facilitate consistent, high-quality training of a green retrofit workforce, the Federal Government will:  

1. Advance a nationally recognized worker certification standard for comprehensive 
training that provides evidence that a worker is well qualified to properly complete 
efficiency and healthy home retrofits.  

2. Promote a nationally recognized training accreditation standard to enable students to 
identify trainers with a demonstrated capacity to provide quality instruction.  

3. Develop and deploy model training programs for workers, including pre-
apprenticeship and other programs that serve as onramps for lower skilled workers, 
provide clear pathways to career track jobs, and assist training providers in ramping up 
training capacity efficiently and effectively.  

4. Leverage existing workplace training, labor management partnerships, and other 
public-private partnerships and the local presence of Federal Agencies in communities 
to link workforce training to job opportunities. 

5. Provide business development support and business skills training to improve the rate 
of success for small efficiency retrofit businesses and to engage both small businesses 
and larger contractors in entering the retrofit market to build an industry at scale.  This 
support should also include a focus on making sure small businesses and minority 
and/or women owned businesses have a seat at the table. 

To ensure that efficiency retrofit training programs translate into thriving efficiency retrofit businesses, 
the Federal Government will use its resources to make business skills a critical component of efficiency 
retrofit training.  By combining industry-specific business skills training with industry-specific jobs 
skills training, the Federal Government can help provide a steady stream of skilled retrofit workers, and 
a steady stream of healthy small and medium-sized retrofit businesses ready to hire these workers.   

 
                                                 
[1] For the full report, see:  http://www.surgeongeneral.gov/topics/healthyhomes/index.html 

http://www.surgeongeneral.gov/topics/healthyhomes/index.html
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Federal Departments and Agencies, including: the Department of Labor, the Department of Energy, the 
Department of Housing and Urban Development, and the Environmental Protection Agency will work in 
collaboration to assess existing standards and training programs and develop consistent models, guides, 
and best practices for training and certification.  The Department of Education, the Department of 
Commerce, and the Small Business Administration will assist in implementing the best practices 
developed by the other Departments and Agencies. 

ùçãèîçîåàñàêäå 

CEQ will convene an interagency Energy Retrofit Working Group chaired by the Department of Energy, 
Department of Housing and Urban Development, Department of Agriculture, the Department of Labor, 
and the Environmental Protection Agency, to implement the recommendations and proposed actions of 
this Recovery Through Retrofit effort and track its progress.  The Working Group will operate as the 
single point of contact for the successful implementation of this effort.  Within thirty days, the Working 
Group will submit an implementation plan to the Vice President.  In addition, the Working Group will 
report to the Vice President regularly on the progress towards implementing each of the 
recommendations identified in this Report.  Additional strategies will also be developed to expand the 
retrofit market to rental housing. 

Further, Federal Agencies will collaborate with local communities to test business models and develop 
best practices for encouraging energy efficiency programs that address the three key market failures 
identified in this Report.   

üäåðèßáêäå 

Coordinated and principled Federal actions, like those described in this Report, in partnership with 
states, cities, counties, and the existing home energy industry, may be able to tackle the challenges faced 
by the current retrofit market.  These recommendations can pave the way for a self-sustaining retrofit 
market, a market that can reliably cut energy bills while also creating good green jobs and saving 
consumers money.  We can build on the foundation of the Recovery Act to jumpstart a thriving, private 
market for energy efficient and healthy home retrofitting that will put thousands of people back to work 
while also reducing our impact on the environment.  
 



 
Announcement SEL-2010-15           December 1, 2010 
 
New Energy Improvement Feature and Other Related Updates 
 
Fannie Mae supports energy efficiency in residential housing, and encourages the development 
of viable financing and securitization opportunities that do not place undue risk on lenders, 
investors, or homeowners. Fannie Mae’s commitment to serving this sector of the housing 
finance market has continued since the 1970s when energy-related mortgage flexibilities were 
first offered on a negotiated basis. 
 
In an effort to provide assistance to more borrowers seeking financing for energy improvements, 
Fannie Mae has re-evaluated its energy improvement guidelines in light of current market 
conditions. As a result, the Selling Guide is being updated to incorporate a new energy 
improvement feature as a standard offering available to all lenders. The energy improvement 
feature provides an option to fund energy-efficient home upgrades while aligning with the 
principles of borrower sustainability. Other updates related to home energy improvements are 
also covered in this Selling Guide update, including revisions to the HomeStyle® Renovation 
mortgage product and clarification of postponed improvement requirements for new or proposed 
construction. 
 
The energy improvement feature has been added to the Selling Guide within the “Construction 
and Energy Financing” Chapter. (This Chapter was previously titled “Construction-Related 
Products”).  The new feature and the other updates are described below. The affected topics 
(and specific paragraphs) are noted and are linked to the updated Selling Guide posted on 
eFannieMae.com. Lenders should review each topic within the Selling Guide to gain a full 
understanding of the changes. The topics are dated December 1, 2010. 
 
Energy Improvement Feature on Existing Properties 

 
The key requirements for mortgage loans with the energy improvement feature are summarized 
in this Announcement. In general, Fannie Mae is allowing loan proceeds to be used to finance 
energy improvements under certain conditions. Fannie Mae is also providing lenders with a 
loan-level pricing adjustment (LLPA) credit of $250 (to be passed on to the borrower) for loans 
with the energy improvement feature. The $250 credit is intended to provide a borrower 
incentive that will help to offset the costs associated with the required energy audit report. 
Lenders must refer to B5-3.3-01, Mortgage Loans with Energy Improvement Features on 
Existing Properties, and B4-1.2-04, Requirements for Postponed Improvements, for complete 
details. 
 
Eligible transactions: All transactions and products are permitted with the exception of cash-
out refinances, Refi Plus™ , and DU® Refi Plus™ . Loans with energy improvements are subject to 
the applicable LTV, CLTV, and HCLTV ratios found in the Eligibility Matrix. 
þ Purchases: The proceeds can be used to finance the acquisition of the property and the 

energy improvements. The LTV ratio is determined by dividing the loan amount (including 
the cost of the energy improvements) by the lesser of the “as completed” appraised value of 
the property or the sum of the purchase price of the property and the cost of the energy 
improvements. 
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þ Limited cash-out refinances: The loan must meet all of the standard requirements for limited 
cash-out refinances except for the following: 
- The borrower can finance energy improvements in the loan amount. 
- The borrower may only receive $250 cash back to accommodate rounding of the loan 

amount at closing. (The 2%/$2,000 cash back policy is not applicable.) When the lender 
passes on the $250 LLPA credit from Fannie Mae to the borrower as is expected, the 
maximum cash back is $500. 

- The LTV ratio is determined by dividing the loan amount (including the cost of the energy 
improvements) by the “as completed” appraised value of the property. 

 
Eligible properties and occupancy types: All one-unit existing properties are eligible for the 
energy improvement feature with the exception of manufactured homes and units in a co-op 
project. All occupancy types are permitted.  
 
Energy improvements: The amount of the financed energy improvements is limited to 10% of 
the “as completed” appraised value of the property. There is no minimum dollar amount for the 
energy improvements.   
þ Borrowers must obtain an energy report prepared by a Home Energy Rating Systems 

(HERS) energy rater. The energy report must:  
- identify the recommended energy improvements and expected costs of the completed 

improvements, 
- specify the monthly energy savings to the borrower, and  
- verify that the recommended energy improvements are cost-effective.  

þ If the cost of the energy report is paid for by the borrower, the cost may be financed as part 
of the mortgage by including it in the cost of the energy improvements. 

þ Mortgages may be delivered before the energy improvements are completed if the lender 
represents and warrants that the postponed improvements will be completed within 180 
days of the date of the mortgage note.  

þ Acceptable postponed items include items that will not require an occupancy permit.  
þ The value of sweat equity and do-it-yourself improvements cannot be financed. 
þ Lenders and borrowers must execute an escrow agreement that states how the escrow 

account will be managed and how funds from the escrow account will be disbursed.  
þ See B4-1.2-04 for additional requirements related to postponed improvements. 
 
Appraisal and completion requirements: 
þ The lender is responsible for ensuring that the appraiser has been provided with a copy of 

the energy report.  
þ All mortgage loans with energy improvement features require an appraisal based on an 

interior and exterior property inspection. 
þ Appraisers must determine the “as completed” value of the property subject to the energy 

improvements being completed.  
þ Lenders are responsible for managing the escrow account in which improvement funds are 

held, and for monitoring the completion of the energy improvement work. 
þ A certification of completion is required to verify the work was completed and must: 

- be completed by the appraiser, 
- state that the improvements were completed in accordance with the requirements and 

conditions in the original appraisal report, and  
- be accompanied by photographs of the completed improvements. 
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Underwriting with Desktop Underwriter® (DU®): Mortgage loans with an energy improvement 
feature can be underwritten manually or through DU.  However, DU is unable to identify the 
transaction as having an energy improvement feature and as such, will not issue any specific 
verification messages. 
þ The lender must confirm outside of DU that all requirements of the energy improvement 

feature are met. 
þ DU will apply the standard limited cash-out refinance cash back policy and, as a result, the 

loan casefile may receive an Ineligible recommendation if it appears that the borrower is 
receiving more than 2%/$2,000 cash back.  The lender may deliver the loan with the 
Ineligible recommendation and retain the DU limited waiver of underwriting representations 
and warranties provided the mortgage loan meets certain requirements. 

þ See B5-3.3-01 for additional information about underwriting with DU.  
 
Delivery and Pricing: 
þ Special Feature Code (SFC) 375 is required for all mortgage loans delivered with the energy 

improvement feature.   
þ Fannie Mae will credit the lender a $250 LLPA for mortgage loans with energy 

improvements on existing properties. Lenders are expected to pass the $250 credit on to the 
borrower. See the Loan-Level Price Adjustment (LLPA) Matrix and Adverse Market Delivery 
Charge (AMDC) Information.  

 
New and Updated Selling Guide Topics 
 
B5-3.3-01, Mortgage Loans with Energy Improvement Features on Existing Properties (new 
topic) 
B4-1.2-04, Requirements for Postponed Improvements (revised topic title) (Overview, 
Postponed Improvements for New or Proposed Construction, Requirements for the Energy 
Improvement Feature on Existing Construction) 
E-2-07, Post-Closing Mortgage Loan File Documentation (Post-Closing Review File Submission 
Documentation) 
 
Effective Dates: 
 
Lenders may begin delivering mortgage loans with an energy improvement feature effective 
immediately. 
 
Updates to HomeStyle® Renovation Mortgages 

 
Combining the Energy Improvement Feature with HomeStyle Renovation Mortgages  
 
Borrowers have always been able to finance the cost of energy-related improvements with a 
HomeStyle Renovation Mortgage. If the HomeStyle Renovation loan is used to finance energy-
related improvements and the loan meets the requirements of the energy improvement feature 
(with the exception of the 10% maximum limit requirement for costs financed under the energy 
improvement feature - which may be exceeded for HomeStyle Renovation loans), the lender will 
receive the $250 LLPA credit. In order to receive the credit, the lender must deliver the loan with 
SFC 375 along with all other special feature codes that may apply. Lenders are expected to 
pass the LLPA credit on to the borrower.  
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Changes to the LTV Ratio Calculation for HomeStyle Renovation Refinances 
 
Currently, Fannie Mae requires the calculation of the LTV ratio for HomeStyle Renovation 
refinances to be based on the lesser of the “as completed” appraised value of the property, or 
the sum of the unpaid principal balances of all eligible liens and the total renovation costs.  

Fannie Mae is simplifying this calculation. For refinance transactions, the LTV ratio is now 
determined by dividing the loan amount by the “as completed” appraised value of the property. 
The LTV ratio calculation for purchase transactions remains unchanged. 

Updated Selling Guide Topics 

B5-3.2-01, HomeStyle Renovation Mortgage: Lender Eligibility (Overview, Delivery and 
Recourse Requirements) 
B5-3.2-02, HomeStyle Renovation Mortgages: Borrower Eligibility (Renovation-Related Costs, 
Eligibility) 
B5-3.2-03, HomeStyle Renovation Mortgages: Underwriting and Collateral Considerations (LTV 
Ratios, Energy Report Requirements) 
 
Updated HomeStyle Renovation Forms 
 
The following Fannie Mae forms have been revised and can be found on eFannieMae.com: 

HomeStyle® Approval Form (Form 1000A): The name of this form has been changed to Special 
Lender Approval Form. In addition, changes have been made to eliminate extraneous 
information and clarify the information required by the form. 

HomeStyle® Renovation Maximum Mortgage Worksheet (Form 1035): Extraneous information 
was removed and changes were made to the names of several line items. 

Effective Dates  

Lenders may deliver HomeStyle Renovation loans with energy improvement features and SFC 
375, and begin using the revised forms immediately. Lenders may also begin applying the 
updated LTV calculation immediately. 

Note: The DU message that reminds lenders to enter the lesser of the “as completed” 
appraised value or the sum of the unpaid principal balances of all outstanding liens and the total 
renovation costs will be retired with DU Version 8.2. Lenders may apply the updated LTV 
calculation to their DU loan casefiles immediately, although the retirement of the message will 
only be reflected on those HomeStyle Renovation loan casefiles underwritten through DU 
Version 8.2. 
 
Clarification of Postponed Improvement Requirements for New and Proposed 
Construction  

 
The contents of the table titled “Requirements for New or Proposed Construction” have been re-
arranged for clarity. In addition, the statement that required a certification of completion before 
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loan delivery has been corrected. (The very nature of postponed improvements allows 
completion after loan delivery to Fannie Mae). 

Updated Selling Guide Topic 

B4-1.2-04, Requirements for Postponed Improvements (revised topic title) (Overview, 
Postponed Improvements for New or Proposed Construction) 

 
Effective Date 
 
The clarification and correction are effective immediately. 
 
 

***** 
 
 
Lenders who have questions about this Announcement should contact their Customer Account 
Team. 
 
 
 
 
John S. Forlines 
Vice President 
Single-Family Chief Risk Officer 
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Disclaimer 
 

This document was prepared as an account of work sponsored by the United States Government. 
While this document is believed to contain correct information, neither the United States 
Government nor any agency thereof, nor The Regents of the University of California, nor any of 
their employees, makes any warranty, express or implied, or assumes any legal responsibility for 
the accuracy, completeness, or usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately owned rights. Reference herein 
to any specific commercial product, process, or service by its trade name, trademark, 
manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any agency thereof, or The 
Regents of the University of California. The views and opinions of authors expressed herein do 
not necessarily state or reflect those of the United States Government or any agency thereof, or 
The Regents of the University of California.   
 
Ernest Orlando Lawrence Berkeley National Laboratory is an equal opportunity employer. 
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Abstract 

An increasing number of homes with existing photovoltaic (PV) energy systems have sold in the 

U.S., yet relatively little research exists that estimates the marginal impacts of those PV systems 

on home sales prices.  A clearer understanding of these effects might influence the decisions of 

homeowners considering installing PV on their home or selling their home with PV already 

installed, of home buyers considering purchasing a home with PV already installed, and of new 

home builders considering installing PV on their production homes. This research analyzes a 

large dataset of California homes that sold from 2000 through mid-2009 with PV installed.  

Across a large number of hedonic and repeat sales model specifications and robustness tests, the 

analysis finds strong evidence that California homes with PV systems have sold for a premium 

over comparable homes without PV systems.  The effects range, on average, from approximately 

$3.9 to $6.4 per installed watt (DC) of PV, with most coalescing near $5.5/watt, which 

corresponds to a home sales price premium of approximately $17,000 for a relatively new 3,100 

watt PV system (the average size of PV systems in the study).  These average sales price 

premiums appear to be comparable to the investment that homeowners have made to install PV 

systems in California, which from 2001 through 2009 averaged approximately $5/watt (DC), and 

homeowners with PV also benefit from electricity cost savings after PV system installation and 

prior to home sale.  When expressed as a ratio of the sales price premium to estimated annual 

electricity cost savings associated with PV, an average ratio of 14:1 to 22:1 can be calculated; 

these results are consistent with those of the more-extensive existing literature on the impact of 

energy efficiency (and energy cost savings more generally) on home sales prices. The analysis 

also finds - as expected - that sales price premiums decline as PV systems age.  Additionally, 

when the data are split between new and existing homes, a large disparity in premiums is 

discovered: the research finds that new homes with PV in California have demonstrated average 

premiums of $2.3-2.6/watt, while the average premium for existing homes with PV has been 

more than $6/watt.  One of several possible reasons for the lower premium for new homes is that 

new home builders may also gain value from PV as a market differentiator, and have therefore 

often tended to sell PV as a standard (as opposed to an optional) product on their homes and 

perhaps been willing to accept a lower premium in return for faster sales velocity. Further 

research is warranted in this area, as well as a number of other areas that are highlighted. 
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1. Introduction 

In calendar year 2010, approximately 880 megawatts (MW)1

 

 of grid-connected solar 

photovoltaic (PV) energy systems were installed in the U.S. (of which approximately 30% were 

residential), up from 435 MW installed in 2009, yielding a cumulative total of 2,100 MW (SEIA 

& GTM, 2011).  California has been and continues to be the country’s largest market for PV, 

with nearly 1000 MW of cumulative capacity.  California is also approaching 100,000 individual 

PV systems installed, more than 90% of which are residential.  An increasing number of these 

homes with PV have sold, yet to date, relatively little research has been conducted to estimate the 

existence and level of any premium to sales prices that the PV systems may have generated.  One 

of the primary incentives for homeowners to install a PV system on their home, or for home 

buyers to purchase a home with a PV system already installed, is to reduce their electricity bills.  

However, homeowners cannot always predict if they will own their home for enough time to 

fully recoup their PV system investment through electricity bill savings. The decision to install a 

PV system or purchase a home with a PV system already installed may therefore be predicated, 

at least in part, on the assumption that a portion of any incremental investment in PV will be 

returned at the time of the home’s subsequent sale through a higher sales price.  Some in the 

solar industry have recognized this potential premium to home sales prices, and, in the absence 

of having solid research on PV premiums, have used related literature on the impact of energy 

efficiency investments and energy bill savings on home prices as a proxy for making the claim 

that residential PV systems can increase sales prices (e.g., Black, 2010). 

The basis for making the claim that an installed PV system may produce higher residential 

selling prices is grounded in the theory that a reduction in the carrying cost of a home will 

translate, ceteris paribus, into the willingness of a buyer to pay more for that home.  Underlying 

this notion is effectively a present value calculation of a stream of savings associated with the 

                                                 
1 All references to the size of PV systems in this paper, unless otherwise noted, are reported in terms of direct 
current (DC) watts under standard test conditions (STC).  This convention was used to conform to the most-common 
reporting conventions used outside of California.  In California, PV systems sizes are often referred to using the 
California Energy Commission Alternating Current (CEC-AC) rating convention, which is approximately a multiple 
of 0.83 of the DC-STC convention, but depends on a variety of factors including inverter efficiency and realistic 
operating efficiencies for panels.  A discussion of the differences between these two conventions and how 
conversions can be made between them is offered in Appendix A of Barbose et al., 2010. 
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reduced electricity bills of PV homes, which can be capitalized into the value of the home.  

Along these lines, a number of studies have shown that residential selling prices are positively 

correlated with lower energy bills, most often attributed to energy related home improvements, 

such as energy efficiency investments (Johnson and Kaserman, 1983; Longstreth et al., 1984; 

Laquatra, 1986; Dinan and Miranowski, 1989; Horowitz and Haeri, 1990; Nevin and Watson, 

1998; Nevin et al., 1999).  The increased residential sales prices associated with lower energy 

bills and energy efficiency measures might be expected to apply to PV as well.  Some 

homeowners have stated as much in surveys (e.g., CEC, 2002; McCabe and Merry, 2010), 

though the empirical evidence supporting such claims is limited in scope.  Farhar et al. (2004a; 

2008) tracked repeat sales of 15 “high performance” energy efficient homes with PV installed 

from one subdivision in San Diego and found evidence of higher appreciation rates, using simple 

averages, for these homes over comparable homes (n=12).  More recently, Dastrop et al. (2010) 

used a hedonic analysis to investigate the selling prices of 279 homes with PV installed in the 

San Diego, California metropolitan area, finding clear evidence of PV premiums that averaged 

approximately 3% of the total sales price of non-PV homes, which translates into $4.4 per 

installed PV watt (DC).   

 

In addition to energy savings, higher selling prices might be correlated with a “cachet value” 

based on the “green” attributes that come bundled with energy-related improvements (e.g., 

helping combat global warming, impressing the neighbors, etc.).  A number of recent papers 

have investigated this correlation.  Eichholtz et al. (2009, 2011) analyzed commercial green 

properties in the U.S, and Brounen and Kok (2010) and Griffin et al. (2009) analyzed green 

labeled homes in the Netherlands and Portland, Oregon, respectively, each finding premiums, 

which, in some cases, exceeded the energy savings (Eichholtz et al., 2009, 2011; Brounen and 

Kok, 2010).  Specifically related to PV, Dastrop et al. (2010) found higher premiums in 

communities with a greater share of Toyota Prius owners and college grads, indicating, 

potentially, the presence of a cachet value to the systems over and above energy savings.  It is 

therefore reasonable to believe that buyers of PV homes might price both the energy savings and 

the green cachet into their purchase decisions.   
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Of course there is both a buyer and

 

 a seller in any transaction, and the sellers of PV homes might 

be driven by different motivations than the buyers.  Specifically, recouping the net installed cost 

of the PV system (i.e., the cost of PV installation after deducting any available state and federal 

incentives) might be one driver for sellers.  In California, the average net installed cost of 

residential PV hovered near $5/watt (DC) from 2001 through 2009 (Barbose et al., 2010).  

Adding slightly to the complexity, the average net installed cost of PV systems has varied to 

some degree by the type of home, with PV systems installed on new homes in California 

enjoying approximately a $1/watt lower average installed cost than PV systems installed on 

existing homes in retrofit applications (Barbose et al., 2010).  Further, sellers of new homes with 

PV (i.e., new home developers) might be reluctant to aggressively increase home sale prices for 

installed PV systems because of the burgeoning state of the market for PV homes and concern 

that more aggressive pricing might slow home sales, especially if PV is offered as a standard (not 

optional) product feature (Farhar and Coburn, 2006).  At the same time, the possible positive 

impact of PV on product differentiation and sales velocity may make new home developers 

willing to sell PV at below the net installed cost of the system.  After all, some studies that have 

investigated whether homes with PV (often coupled with energy efficient features) sell faster 

than comparable homes without PV have found evidence of increased velocity due to product 

differentiation (Dakin et al., 2008; SunPower, 2008). Finally, as PV systems age, and sellers (i.e., 

homeowners) recoup a portion of their initial investment in the form of energy bill savings (and, 

related, the PV system’s lifespan decreases), the need (and ability) to recoup the full initial 

investment at the time of home sale might decrease.  On net, it stands to reason that premiums 

for PV on new homes might be lower than those for existing homes, and that older PV systems 

might garner lower premiums than newer PV systems of the same size. 

Though a link between selling prices and some combination of energy cost savings, green cachet, 

recouping the net installed cost of PV, seller attributes, and PV system age likely exists, the 

existing empirical literature in this area, as discussed earlier, has largely focused on either energy 

efficiency in residential and commercial settings, or PV in residential settings but in a limited 

geographic area (San Diego), with relatively small sample sizes.  Therefore, to date, establishing 

a reliable estimate for the PV premiums that may exist across a wide market of homes has not 
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been possible.  Moreover, establishing premiums for new versus existing homes with PV has not 

yet been addressed. 

 

Additionally, research has not investigated whether there are increasing or decreasing returns on 

larger PV systems, and/or larger homes with the same sized PV systems, nor has research been 

conducted that investigates whether older PV systems garner lower premiums.   In the case of 

returns to scale on larger PV systems, it is not unreasonable to expect that any increase in value 

for PV homes may be non-linear as it relates to PV system size.  For example, if larger PV 

systems push residents into lower electricity price tiers2

 

, energy bill savings could be diminished 

on the margin as PV system size increases.  This, in turn, might translate into smaller percentage 

increases in residential selling prices as PV systems increase in size, and therefore a decreasing 

return to scale.  Larger PV systems might also enjoy some economies of scale in installation 

costs, which, in turn, might translate into lower marginal premiums at the time of home sale as 

systems increase in size – a decreasing return to scale.  Additionally, “cachet value”, to the 

degree that it exists, is likely to be somewhat insensitive to system size, and therefore might act 

as an additional driver to decreasing returns to scale.  Somewhat analogously, PV premiums may 

be related to the number of square feet of living area in the home.  Potentially, as homes increase 

in size, energy use can also be expected to increase, leading homeowners to be subjected to 

higher priced electricity rate tiers and therefore greater energy bill savings for similarly sized PV 

systems.  Finally, as discussed previously, as PV systems age, and both a portion of the initial 

investment is recouped and the expected life and operating efficiency of the systems decrease, 

home sales price premiums might be expected to decline. 

To explore these possible relationships, we investigate the residential selling prices across the 

state of California of approximately 2,000 homes with existing PV systems against a comparable 

set of approximately 70,000 non-PV homes.  The sample is drawn from 31 California counties, 

with PV home sales transaction dates of 2000 through mid-2009.  We apply a variety of hedonic 

pricing (and repeat sales) models and sample sets to test and bound the possible effects of PV on 

residential sales prices and to increase the confidence of the findings.  Using these tools, we also 
                                                 
2 Many California electric utilities provide service under tiered residential rates that charge progressively higher 
prices for energy as more of it is used.   
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explore whether the effects of PV systems on home prices are impacted by whether the home is 

new or existing, by the size of either the PV system or the home itself, and finally by how old the 

PV system is when the home sells.3  It should be stated that this research is not

 

 intended to 

disentangle the specific effects of energy savings, green cachet, recovery of the cost of 

installation, or seller motivations, but rather to establish credible estimates of aggregate PV 

residential sales price effects.   

The paper begins with a discussion of the data used for the analyses (Section 2).  This is 

followed by a discussion of the empirical basis for the study (Section 3), where the variety of 

models and sample sets are detailed. The paper then turns to a discussion of the results and their 

potential implications (Section 4), and finally offers some concluding remarks with 

recommendations for future research (Section 5).  

  

                                                 
3 Due to the limited sample of PV home sales in many individual years, the results presented in this report reflect 
average impacts over the entire 2000-09 period (after controlling for housing market fluctuations). 
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2. Data Overview 

To estimate the models described later, a dataset of California homes is used that joins the 

following five different sets of data: (1) PV home addresses and system information from three 

organizations that have offered financial incentives to PV system owners in the state; (2) real 

estate information that is matched to those addresses and that also includes the addresses of and 

information on non-PV homes nearby; (3) home price index data that allow inflation adjustments 

of sale prices to 2009 dollars; (4) locational data to map the homes with respect to nearby 

neighborhood/environmental influences; and (5) elevation data to be used as a proxy for “scenic 

vista.”  Each of these data sources is described below, as are the data processing steps employed, 

and the resulting sample dataset. 

2.1.  Data Sources 

The California Energy Commission (CEC), the California Public Utilities Commission (CPUC), 

and the Sacramento Municipal Utility District (SMUD) each provide financial incentives under 

different programs to encourage the installation of PV systems in residential applications, and 

therefore have addresses for virtually all of those systems, as well as accompanying data on the 

PV systems.4

 

  Through these programs, Berkeley Laboratory was provided information on 

approximately 42,000 homes where PV was installed, only a fraction of which (approximately 

9%) subsequently sold with the PV system in place.  The data provided included: address (street, 

street number, city, state and zip); incentive application and PV system install and operational 

dates; PV system size; and delineations as to whether the home was new or existing at the time 

the PV system was installed (where available). 

                                                 
4 The CEC and CPUC have both been collecting data on PV systems installed on homes in the utility service areas 
of investor owned utilities (e.g., PG&E, SCE, SDG&E) for which they have provided incentives, as have some of 
California’s publicly owned utilities (e.g., SMUD) that offer similar incentives.  The CEC began administering its 
incentive program in 1998, and provided rebates to systems of various sizes for both residential and commercial 
customers.  The CPUC began its program in 2001, initially focusing on commercial systems over 30 kW in size.  In 
January 2007, however, the CEC began concentrating its efforts on new residential construction through its New 
Solar Home Partnership program, and the CPUC took over the administration of residential retrofit systems through 
the California Solar Initiative program.  Separately, SMUD has operated a long-standing residential solar rebate 
program, but of smaller size than the efforts of the CEC and CPUC.   
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These addresses were then matched to addresses as maintained by Core Logic (CL)5

÷ address (e.g., street, street number, city, state and zip+4 code);  

, which they 

aggregate from both the California county assessment and deed recorder offices.  Once matched, 

CL provided real estate information on each of the California PV homes, as well as similar 

information on approximately 150,000 non-PV homes that were located in the same (census) 

block group and/or subdivision as the matched PV homes.  The data for both of these sets of 

homes included:  

÷ most recent (“second”) sale date and amount;  
÷ previous (“first”) sale date and amount (if applicable);  
÷ home characteristics (where available) (e.g., acres, square feet of living area, bathrooms, 

and year built);  
÷ assessed value;  
÷ parcel land use (e.g., commercial, residential);  
÷ structure type (e.g., single family residence, condominium, duplex);  
÷ housing subdivision name (if applicable)6

÷ census tract and census block group.   
; and 

 

These data, along with the PV incentive provider data, allowed us to determine if a home sold 

after a PV system was installed ("second" sale).  3,657 such homes were identified in total, and 

these homes, therefore, represent the possible sample of homes on which our analysis focused.  

A subset of these data for which "first" sale information was available and for which a PV 

system had not yet been installed as of this “first” sale, were culled out.  These “repeat sales” 

were also used in the analysis, as will be discussed in Section 3.   

 

In addition to the PV and real estate data, Berkeley Laboratory obtained from Fiserv a zip-code-

level weighted repeat sales index of housing prices in California from 1970 through mid-2009, 

by quarter.  These indices, where data were available, were differentiated between low, middle, 

                                                 
5 More information about this product can be obtained from http://www.corelogic.com/.  Note that Core Logic, Inc. 
was formerly known as First American Core Logic.   
6 In some cases the same subdivisions were referred to using slightly different names (e.g., “Maple Tree Estates” & 
“Maple Trees Estates”).  Therefore, an iterative process of matching based on the names, the zip code, and the 
census tract were used to create “common” subdivision names, which were then used in the models, as discussed 
later. 

http://www.corelogic.com/
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and high home price tiers, to accommodate the different appreciation/depreciation rates of 

market segments.  Using these indices, all sale prices were adjusted to Q1, 2009 prices.7

 

   

From Sammamish Data, Berkeley Laboratory purchased x/y coordinates for each zip+4 code, 

which allowed the mapping of addresses to street level accuracy.8  Additionally, Berkeley 

Laboratory obtained from the California Natural Resources Agency (via the California 

Environmental Resources Evaluation System, CERES) a 30 meter level Digital Elevation Map 

(DEM) for the state of California.9

2.2.  Data Processing 

  Combining these latter two sets of data, a street level 

elevation could be obtained for each home in the dataset, which allowed the construction of a 

variable defined as the elevation of a home relative to its (census) block group.  This relative 

elevation served as a proxy for “scenic vista”, a variable used in the analysis. 

Data cleaning and preparation for final analysis was a multifaceted process involving selecting 

transactions where all of the required data fields were fully populated, determining if sales of PV 

homes occurred after the PV system was installed, matching the homes to the appropriate index, 

ensuring the populated fields were appropriately coded, and finally, eliminating obviously 

suspicious observations (e.g., not arms length transactions, outliers, etc.).  Initially provided were 

a total of 150,000 detached single family residential sale records without PV and a total of 3,657 

with PV.  These totals, however, were substantially reduced (by approximately 65,000 records, 

1,400 of which were PV sales) because of missing/erroneous core characteristic data (e.g., sale 

date, sale price, year built, square feet).10

                                                 
7 The inflation adjustment instrument used for this analysis is the Fiserv Case-Shiller Index.  This index is a 
weighted repeat sales index, accumulated quarterly at, optimally, the zip code level over three home price tiers (e.g., 
low, middle and high prices).  More information can be found at: 

  Additionally, the final dataset was reduced (by 

approximately 14,000 records, 300 of which were PV sales) because some sales occurred outside 

the range of the index that was provided (January 1970 to June 2009).  Moreover, to focus our 

analysis on more-typical California homes and minimize the impact of outliers or potential data-

http://www.caseshiller.fiserv.com/indexes.aspx  
8 More information about this product can be obtained from http://www.sammdata.com/  
9 More information about this product can be obtained from http://www.ceres.ca.gov/  
10 Examples of “erroneous” data might include a year built or sale date that is in the future (e.g., “2109” or “Jan 1, 
2015”, respectively), or large groups of homes that were listed at the same price in the same year in the same block 
group that were thought to be “bulk” sales and therefore not valid for our purposes.   

http://www.caseshiller.fiserv.com/indexes.aspx
http://www.sammdata.com/
http://www.ceres.ca.gov/
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entry errors on our results, observations not

Table 1

 meeting the following criteria were screened out (see 

 for variable descriptions):  

÷ the inflation adjusted most recent (second) sale price (asp2) is between $85,000 and 
$2,500,000;11

÷ the number of square feet (sqft) is greater than 750;  
  

÷ asp2 divided by sqft is between $40 and $1,000;  
÷ the number of acres is less than 25 and greater than sqft divided by 43,560 (where one 

acre equals 43,560 sqft);12

÷ the year the home was built (yrbuilt) is greater than 1900;  
  

÷ the age of the home (in years) at the time of the most recent sale (ages2) is greater than or 
equal to negative one;  

÷ the number of bathrooms (baths) is greater than zero and less than ten;  
÷ the size of the PV system (size) is greater than 0.5 and less than 10 kilowatts (kW);  
÷ each block group contains at least one PV home sale and one non-PV home sale; and  
÷ the total assessed value (avtotal), as reported by the county via Core Logic, is less than or 

equal to the predicted assessed value (pav), where pav = sp2*1.02^(2010-year of sale).13

 
  

In addition, the repeat sales used in the analysis had to meet the following criteria:  

÷ the difference in sale dates (sddif) between the most recent (second) sale date (sd2) and 
the previous (first) sale date (sd1) is less than 20 years;  

÷ PV is not installed on the home as of sd1; and  
÷ the adjusted annual appreciation rate (adjaar) is between -0.14 and 0.3 (where adjaar = 

ln(asp2/asp1)/(sddif/365), which corresponds to the 5th and 95th percentile for the 
distribution of adjaar.14

 
   

                                                 
11 An alternative screen was tested that limited the data to homes under $1 million (leaving 90% of the data) and 
$600,000 (leaving 75%), with no significant change to the results. 
12 An alternative screen that incorporated the number of stories for the home along  with the number of square feet in 
calculating the “footprint”, and therefore allowed smaller parcels to be used, was also explored, with no significant 
change in results.   
13 This screen was intended to help ensure that homes that had significant improvements since the most recent sale, 
which would be reflected in a higher assessed value than would otherwise be the maximum allowable under 
California property tax law, were removed from the dataset.  The screen was not applied to homes that sold in 2009, 
however, because, in those cases, assessed values often had not been updated to reflect the most recent sale. 
14 This final screen was intended to remove homes that had unusually large appreciation or deprecations between 
sales, after adjusting for inflation, which could indicate that the underlying home characteristics between the two 
sales changed (e.g., an addition was added, the condition of the home dramatically worsened, etc.), or the data were 
erroneous. 
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Table 1: Variable Descriptions 

 

2.3. Data Summary 

The final full dataset includes a total of 72,319 recent sales, 1,894 of which are PV homes and 

70,425 of which are non-PV (see Table 2).  The homes with PV systems are distributed evenly 

between new (51%) and existing (49%) home types, while the non-PV homes are weighted 

toward existing homes (62%) over new (38%) (see Table 5).  The final repeat sales dataset of 

homes selling twice total 28,313 homes, of which 394 are PV and 27,919 are non-PV (see Table 

3).   

 

As indicated in Table 2, the average non-PV home in the full sample (not the repeat sales 

sample) sold for $584,740 (unadjusted) in late 2005, which corresponds to $480,862 (adjusted) 

Variable Description
acre size of the parcel (in acres)
acregt1 number of acres more than one
acrelt1 number of acres less than one
adjaar adjusted annual appreciation rate
ages2 age of home as of sd2
ages2sqr ages2 squared
asp1 inflation adjusted sp1 (in 2009 dollars)
asp2 inflation adjusted sp2 (in 2009 dollars)
avtotal total assessed value of the home
bath number of bathrooms
bgre_100 relative elevation to other homes in block group (in 100s of feet)
elev elevation of home (in feet)
lasp1 natural log of asp1
lasp2 natural log of asp2
pav predicted assessed value
pvage age of the PV system at the time of sale
sd1 first sale date
sd2 second sale date
sddif number of days separating sd1 and sd2
size size (in STC DC kW) of the PV system
sp1 first sale price (not adjusted for inflation)
sp2 second sale price (not adjusted for inflation)
sqft size of living area
sqft_1000 size of living area (in 1000s of square feet)
yrbuilt year the home was built
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in 2009 dollars.15  This “average” home is built in 1986, is 19 years old at the time of sale, has 

2,200 square feet of living space, has 2.6 bathrooms, is situated on a parcel of 0.3 acres, and is 

located at the mean elevation of the other homes in the block group.  On the other hand, the 

average PV home in the full sample sold for $660,222 in early 2007, which corresponds to 

$537,442 in 2009 dollars.  Therefore, this “average” PV home, as compared to the “average” 

non-PV home, is higher in value.  This difference might be explained, in part, by the fact that the 

average PV home is slightly younger at the time of sale (by two years), slightly bigger (by 200 

square feet), has more bathrooms (by 0.3), is located on a parcel that is slightly larger (by 0.06 

acres), and, of course, has a PV system (which is, on average, 3,100 watts and 1.5 years old).16

 

   

The repeat sale dataset, as summarized in Table 3, shows similar modest disparities between PV 

and non-PV homes, with the “average” PV homes selling for more (in 2009 $) in both the first 

and second sales.  Potentially more telling, though, non-PV homes show a slight depreciation (of 

-1.4%) between sales after adjusting for inflation, while PV homes show a modest appreciation 

(of 3.2%).  Average PV homes in the sample are found to be slightly bigger (by 100 square feet), 

occupy a slightly larger parcel (by 0.2 acres), older (by 10 years), and, of course, have a PV 

system (which is, on average, 4,030 watts and 2.5 years old).  

 

Focusing on the full dataset geographically (see Table 4 and Figure 1), we find that it spans 31 

counties with the total numbers of PV and non-PV sales ranging from as few as nine (Humboldt) 

to as many as 11,991 (Placer).  The dataset spans 835 separate (census) block groups (not shown 

in the table), though only 162 (18.7%) of these block groups contain subdivisions with at least 

one PV sale.  Within the block groups that contain subdivisions with PV sales there are 497 

subdivision-specific delineations.  As shown in Table 5, the data on home sales are fairly evenly 

split between new and existing home types, are located largely within four utility service areas, 

                                                 
15 The adjusted values, which are based on a housing price index, demonstrate the large-scale price collapse in the 
California housing market post 2005; that is, there has been significant housing price depreciation.  
16 Age of PV system at the time of sale is determined by comparing the sale date and ideally an “installation date”, 
which corresponds to the date the system was operational, but, in some cases, the only date obtained was the 
“incentive application date”, which might precede the installation date by more than one year.  For this reason the 
age of the system reported for this research is lower than the actual age. 
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with the largest concentration in PG&E's territory, and occurred over eleven years, with the 

largest concentration of PV sales occurring in 2007 and 2008. 

 

In summary, the full dataset shows higher sales prices for the average PV home than the average 

non-PV home, while the repeat sales dataset shows positive appreciation between sales for PV 

homes, but not for non-PV homes. Though these observations seem to indicate that a PV sales 

price premium exists, these simple comparisons do not take into account the other underlying 

differences between PV and non-PV homes (e.g., square feet), their neighborhoods, and the 

market conditions surrounding the sales.  The hedonic and difference-in-difference statistical 

models discussed in the following section are designed to do just that.   

Table 2: Summary Statistics of Full Dataset 

 

Variable n Mean Std. Dev. Min Max
acre 70425 0.3 0.8 0.0 24.8
acregt1 70425 0.1 0.7 0.0 23.8
acrelt1 70425 0.2 0.2 0.0 1.0
ages2 70425 19 23.3 -1 108
ages2sqr 70425 943 1681 0 11881
asp2 70425 480,862$    348,530$    85,007$      2,498,106$ 
avtotal 70425 497,513$    359,567$    10,601$      3,876,000$ 
bath 70425 2.6 0.9 1 9
bgre_100 70425 0.0 1.2 -18.0 19.0
elev 70425 424 598 0 5961
lasp2 70425 12.9 0.6 11.4 14.7
pvage 70425 0 0 0 0
sd2 70425 9/30/2005 793 days 1/7/1999 6/30/2009
size 70425 0 0 0 0
sp2 70425 584,740$    369,116$    69,000$      4,600,000$ 
sqft_1000 70425 2.2 0.9 0.8 9.3
yrbuilt 70425 1986 23 1901 2009

Variable n Mean Std. Dev. Min Max
acre 1894 0.4 1.0 0.0 21.6
acregt1 1894 0.1 0.9 0.0 20.6
acrelt1 1894 0.2 0.2 0.0 1.0
ages2 1894 17.3 24.5 -1 104
ages2sqr 1894 937 1849 0 11025
asp2 1894 537,442$    387,023$    85,973$      2,419,214$ 
avtotal 1894 552,052$    414,574$    23,460$      3,433,320$ 
bath 1894 2.9 1 1 7
bgre_100 1894 0.2 1.3 -10.0 17.9
elev 1894 414 584 0 5183
lasp2 1894 13.0 0.6 11.4 14.7
pvage 1894 1.5 2.0 -1.0 9.0
sd2 1894 3/28/2007 622 days 8/1/2000 6/29/2009
size 1894 3.1 1.6 0.6 10.0
sp2 1894 660,222$    435,217$    100,000$    3,300,000$ 
sqft_1000 1894 2.4 0.9 0.8 11.0
yrbuilt 1894 1989 25 1904 2009

Non-PV Homes

PV Homes
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Table 3: Summary Statistics of Repeat Sale Dataset 

 
 

Variable n Mean Std. Dev. Min Max
acre 27919 0.3 0.7 0.0 23.2
acregt1 27919 0.1 0.6 0.0 22.2
acrelt1 27919 0.2 0.2 0.0 1.0
ages2 27919 23.6 22.7 0 108
ages2sqr 27919 1122.0 1775.0 1.0 11881.0
asp1 27919 488,127$    355,212$    85,398$      2,495,044$ 
asp2 27919 481,183$    347,762$    85,007$      2,472,668$ 
avtotal 27919 498,978$    360,673$    35,804$      3,788,511$ 
bath 27919 2.5 0.8 1 9
bgre_100 27919 0.0 1.3 -17.7 19.0
elev 27919 426 588 0 5961
lasp1 27919 12.9 0.6 11.4 14.7
lasp2 27919 12.9 0.6 11.4 14.7
pvage 27919 0 0 0 0
sd1 27919 5/5/2001 1780 days 11/1/1984 12/11/2008
sd2 27919 5/14/2006 786 days 3/11/1999 6/30/2009
sddif 27919 1835 1509 181 7288
size 27919 0 0 0 0
sp1 27919 444,431$    287,901$    26,500$      2,649,000$ 
sp2 27919 577,843$    371,157$    69,000$      3,500,000$ 
sqft_1000 27919 2.1 0.8 0.8 7.7
yrbuilt 27919 1982 23 1901 2008

Variable n Mean Std. Dev. Min Max
acre 394 0.5 1.4 0.0 21.6
acregt1 394 0.2 1.3 0.0 20.6
acrelt1 394 0.2 0.2 0.0 1.0
ages2 394 34.6 25.6 1 104
ages2sqr 394 1918.0 2336.0 4.0 11025.0
asp1 394 645,873$    417,639$    110,106$    2,339,804$ 
asp2 394 666,416$    438,544$    91,446$      2,416,498$ 
avtotal 394 682,459$    478,768$    51,737$      3,433,320$ 
bath 394 2.6 0.9 1 7
bgre_100 394 0.1 1.6 -5.5 17.9
elev 394 479 581 3 3687
lasp1 394 13.2 0.6 11.6 14.7
lasp2 394 13.2 0.6 11.4 14.7
pvage 394 2.5 1.6 -1.0 9.0
sd1 394 11/22/1999 1792 days 11/30/1984 1/7/2008
sd2 394 1/9/2007 672 days 8/1/2000 6/29/2009
sddif 394 2605 1686 387 7280
size 394 4.03 1.94 0.89 10
sp1 394 492,368$    351,817$    81,500$      2,500,000$ 
sp2 394 800,359$    489,032$    121,000$    3,300,000$ 
sqft_1000 394 2.2 0.8 0.8 5.3
yrbuilt 394 1972 26 1904 2008

Non-PV Homes

PV Homes
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Table 4: Frequency Summary by California County 

 

CA County Non-PV PV Total
Alameda 4,826 153 4,979
Butte 457 12 469
Contra Costa 5,882 138 6,020
El Dorado 938 85 1,023
Humboldt 7 2 9
Kern 2,498 53 2,551
Kings 134 5 139
Los Angeles 3,368 82 3,450
Marin 1,911 61 1,972
Merced 48 2 50
Monterey 10 2 12
Napa 36 1 37
Orange 1,581 44 1,625
Placer 11,832 159 11,991
Riverside 4,262 87 4,349
Sacramento 10,928 483 11,411
San Bernardino 2,138 50 2,188
San Diego 1,083 30 1,113
San Francisco 407 16 423
San Joaquin 1,807 20 1,827
San Luis Obispo 232 1 233
San Mateo 2,647 92 2,739
Santa Barbara 224 7 231
Santa Clara 6,127 157 6,284
Santa Cruz 90 1 91
Solano 2,413 39 2,452
Sonoma 1,246 32 1,278
Tulare 774 14 788
Ventura 1,643 42 1,685
Yolo 16 1 17
Yuba 860 23 883

Total 70,425 1,894 72,319
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Figure 1: Map of Frequencies of PV Homes by California County 
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Table 5: Frequency Summary by Home Type, Utility and Sale Year 

 
 

  

Home Type * Non-PV PV Total 
New Home 26,938 935 27,873
Existing Home 43,487 897 44,384

Utility ** Non-PV PV Total 
Pacific Gas & Electric 
(PG&E)

36,137 1,019 37,156

Southern California 
Edison (SCE)

14,502 337 14,839

San Diego Gas & 
Electric (SDG&E)

8,191 35 8,226

Sacramento Municipal 
Utility District (SMUD)

11,393 498 11,891

Other 202 5 207

Sale Year Non-PV PV Total 
1999 110 0 110
2000 379 1 380
2001 1,335 10 1,345
2002 6,278 37 6,315
2003 8,783 63 8,846
2004 10,888 153 11,041
2005 10,678 168 10,846
2006 9,072 173 9,245
2007 8,794 472 9,266
2008 9,490 642 10,132
2009 4,618 175 4,793

* A portion of the PV homes could not be classified as either new or 
existing and therefore are not included in these totals
** Non-PV utility frequencies were estimated by mapping block groups 
to utility service areas, and then attributing the utility to all homes 
that were located in the block  group
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3. Methods and Statistical Models 

3.1.  Methodological Overview 

The data, as outlined above, not only show increased sales values and appreciation for PV homes 

(in 2009 $) over non-PV homes, but also important differences between PV and non-PV homes 

as regards other home, site, neighborhood and market characteristics that could, potentially, be 

driving these differences in value and appreciation.  A total of 21 empirical model specifications, 

with a high reliance on the hedonic pricing model, are used in this paper to disentangle these 

potentially competing influences in order to determine whether and to what degree PV homes 

sell for a premium.   

 

The basic theory behind the hedonic pricing model starts with the concept that a house can be 

thought of as a bundle of characteristics.  When a price is agreed upon between a buyer and 

seller there is an implicit understanding that those characteristics have value.  When data from a 

number of sales transactions are available, the average individual marginal contribution to the 

sales price of each characteristic can be estimated with a hedonic regression model (Rosen, 1974; 

Freeman, 1979).  This relationship takes the basic form: 

 

Sales price = f (home and site, neighborhood, and market characteristics)   

 

“Home and site characteristics” might include, but are not limited to, the number of square feet 

of living area, the size of the parcel of land, and the presence of a PV system.  “Neighborhood” 

characteristics might include such variables as the crime rate, the quality of the local school 

district, and the distance to the central business district.  Finally, “market characteristics” might 

include, but are not limited to, temporal effects such as housing market inflation/deflation.  

 

A variant of the hedonic model is a repeat sales model, which holds constant many of the 

characteristics discussed above, and compares inflation adjusted selling prices of homes that 

have sold twice, both before a condition exists (e.g., before a PV system is installed on the home) 

and after the condition exists (e.g., after a PV system is installed on the home), and across PV 
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and non-PV homes.  This repeat sales model, in the form used in this paper, is referred to as a 

difference-in-difference (DD) model, and is discussed in more detail later. 

 

To test for the impact of PV systems on residential selling prices, a series of “base” hedonic 

models, a “base” difference-in-difference model, a series of robustness models, and two “other” 

models are estimated for this research.17

3.2. Variables Used in Models 

  As discussed later, these models are used to test for 

fixed (whether the home has a PV system) and continuous (the size of the PV system) effects 

using the full dataset of PV homes.  They are also used to test for any differences that exist 

between new and existing PV homes and between homes with PV systems of different ages, and 

to test for the possibility of non-linear returns to scale based on the size of the PV system or the 

home itself.  Before describing these models in more detail, however, a summary of the variables 

to be included in the models is provided.   

In each base model, be it hedonic or difference-in-difference, four similar sets of parameters are 

estimated, namely coefficients on the variables of interest and coefficients for three sets of 

controls that include home and site characteristics, neighborhood (census block group) fixed 

effects, and temporal (year and quarter) fixed effects.  The variables of interest are the focus of 

the research, and include such variables as whether the home has a PV system installed or not, 

the size of the PV system, and interactions between these two variables and others, such as the 

size of the home or the age of the PV system.  To accurately measure these variables of interest 

(and their interactions) other potentially confounding variables need to be controlled for in the 

models.  The base models differ in their specification and testing of the variables of interest, as 

discussed later, but use the same three sets of controls.   

 

The first of these sets of control variables accounts for differences across the dataset in home and 

site-specific characteristics, including the age of the home (linear and squared), the total square 

feet of living area, and the relative elevation of the home (in feet) to other homes in the block 

group; the latter variable serves as a proxy for “scenic vista,” a value-influencing characteristic 
                                                 
17 As will be discussed later, each of the “base” models is coupled with a set of two or three robustness models.  The 
“other” models are presented without “robustness” models. 
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(see e.g., Hoen et al., 2009).18

 

  Additionally, the size of the property in acres was entered into the 

model in spline form to account for different valuations of less than one acre and greater than 

one acre. 

The second set of controls, the geographic fixed effects variables, includes dummy variables that 

control for aggregated “neighborhood” influences, which, in our case, are census block groups.19  

A census block group generally contains between 200 and 1,000 households,20 and is delineated 

to never cross boundaries of states, counties, or census tracts, and therefore, in our analysis, 

serves as a proxy for “neighborhood.”  To be usable, each block group had to contain at least one 

PV home and one non-PV home.  The estimated coefficients for this group of variables capture 

the combined effects of school districts, tax rates, crime, distance to central business district and 

other block group specific characteristics.  This approach greatly simplifies the estimation of the 

model relative to determining these individual characteristics for each home, but interpreting the 

resulting coefficients can be difficult because of the myriad of influences captured by the 

variables.  Because block groups are fairly small geographically, spatial autocorrelation21

 

 is also, 

to some degree, dealt with through the inclusion of these variables. 

Finally, the third set of controls, the temporal fixed effect variables, includes dummy variables 

for each quarter of the study period to control for any inaccuracies in the housing inflation 

adjustment that was used.  A housing inflation index is used to adjust the sales prices throughout 

the study period to 2009 prices at a zip code level across as many as three price tiers.  Although 

                                                 
18 Other home and site characteristics were also tested, such as the condition of the home, the number of bathrooms, 
the number of fireplaces, and if the home had a garage and/or a pool. Because these home and site characteristics 
were not available for all home transactions (and thus reduced the sample of homes available), did not add 
substantial explanatory power to the model, and did not affect the results substantively, they were not included in the 
model results presented in this paper.   
19 For a portion of the dataset, a common subdivision name was identified, which, arguably, serves as a better proxy 
for neighborhood than block group.  Unfortunately, not all homes fell within a subdivision.  Nonetheless, a separate 
combined subdivision-block group fixed effect was tested and will be discussed later. 
20 Census block groups generally contain between 600 and 3,000 people, and the median household size in 
California is roughly 3. 
21 Spatial Autocorrelation - a correlation between neighbors' selling prices - can produce unstable coefficient 
estimates, yielding unreliable significance tests in hedonic models if not accounted for.  One reason for this spatial 
autocorrelation is omitted variables, such as neighborhood characteristics (e.g., distance to the central business 
district), which affect all properties within the same area similarly.  Having micro-spatial controls, such as block 
groups or subdivisions, helps control for such autocorrelation. 
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this adjustment is expected to greatly improve the model - relative to using just a temporal fixed 

effect with an unadjusted price - it is also assumed that because of the volatility of the housing 

market, the index may not capture price changes perfectly and therefore the model is enhanced 

with the additional inclusion of these quarterly controls.22

3.3.  Fixed and Continuous Effect Hedonic Models 

 

The analysis begins with the most basic model comparing prices of all of the PV homes in the 

sample (whether new or existing) to non-PV homes across the full dataset.  As is common in the 

literature (Malpezzi, 2003; Sirmans et al., 2005b; Simons and Saginor, 2006), a semi-log 

functional form of the hedonic pricing model is used where the dependent variable, the (natural 

log of) sales price (P), is measured in zip code-specific inflation-adjusted (2009) dollars.  To 

determine if an average-sized PV system has an effect on the sale price of PV homes (i.e., a fixed 

effect) we estimate the following base fixed effect model: 

þ ý þ ý þ ý þ ýitk 1 t 2 k 3 i 4 i itk
a

ln(P ) T N X PVüû ü ü ü üõ  (1) 

where 

Pitk represents the inflation adjusted sale price for transaction i, in quarter t, in block group k,  

à îç åïñ óêëçåôëå êè îëåñèóñéå ôóèêçç åïñ ðäíí çôìéíñü 

Tt is the quarter in which transaction i occurred, 

Nk is the census block group in which transaction i occurred, 

Xi is a vector of a home characteristics for transaction i (e.g., acres, square feet, age, etc.), 

PVi is a fixed effect variable indicating a PV system is installed on the home in transaction i,  

ù1 is a parameter estimate for the quarter in which transaction i occurred,  

ù2 is a parameter estimate for the census block group in which transaction i occurred,  

ù3 is a vector of parameter estimates for home characteristics a,  

ù4 is a parameter estimate for the PV fixed effects variable, and 

øitk is a random disturbance term for transaction i,in quarter t, in block group k. 

 

                                                 
22 A number of models were tested both with and without these temporal controls and with a variety of different 
temporal controls (e.g., monthly) and temporal/spatial controls (e.g., quarter and tract interactions).  The quarterly 
dummy variables were the most parsimonious, and none of the other approaches impacted the results substantively.   
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The parameter estimate of primary interest in this model is ù4, which represents the marginal 

percentage change in sale price with the addition of an average sized PV system.  If differences 

in selling prices exist between PV and non-PV homes, we would expect the coefficient to be 

positive and statistically significant. 

 

An alternative to equation (1) is to interact the PV fixed effect variable (PVi) with the size (in 

kW) of the PV system as installed on the home at the time of sale (SIZEi), thereby producing an 

estimate for the differences in sales prices as a function of size of the PV system.  This base 

continuous effect model takes the form: 

þ ý þ ý þ ý þ ýitk 1 t 2 k 3 i 4 i i itk
a

ln(P ) T N X PV SIZEüû ü ü ü ö üõ  (2) 

where  

SIZEi is a continuous variable for the size (in kW) of the PV system installed on the home 

prior to transaction i,  

ù4 is a parameter estimate for the percentage change in sale price for each additional kW 

added to a PV system, and all other terms are as were defined for equation (1).   

 

If differences in selling prices exist between PV and non-PV homes, we would expect the 

coefficient to be positive and statistically significant, indicating that for each additional kilowatt 

added to the PV system the sale price increases by ù4 (in % terms).  

 

This continuous effect specification may be preferable to the PV fixed effect model because one 

would expect that the impact of PV systems on residential selling prices would be based, at least 

partially, on the size of the system, as size is related to energy bill savings.23

                                                 
23 Ideally, the energy bill savings associated with individual PV systems could be entered into the model directly, 
but these data were not available.  Moreover, estimating the savings accurately on a system-by-system basis was not 
possible because of the myriad of different rate structures in California, the idiosyncratic nature of energy use at the 
household level, and variations in PV system designs and orientations. 

  Moreover, this 

specification allows for a direct estimate of any PV home sales premium in dollars per watt 

($/watt), which is the form in which other estimates – namely average net installed costs – are 

reported.  With the previous fixed effects specification, a $/watt estimate can still be derived, but 
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not directly.  Therefore, where possible in this paper, greater emphasis is placed on the 

continuous effect specification than on the fixed effect estimation.     

 

As mentioned earlier, for each base model we explore a number of different robustness models to 

better understand if and to what degree the results are unbiased.  In the present research, two 

areas of bias are of particular concern: omitted variable bias and sample selection bias.   

 

The omitted variables that are of specific concern are any that might be correlated with the 

presence of PV, and that might affect sales prices.  An example is energy efficiency (EE) 

improvements, which might be installed contemporaneously with a PV energy system.  If many 

homes with PV have EE improvements, whereas the comparable non-PV homes do not, then 

estimates for the effects of PV on selling prices might be inclusive of EE effects and, therefore, 

may be inappropriately high.  Any other value-influencing home improvements (e.g., kitchen 

remodels, new roofs, etc.), if correlated with the presence of PV, could similarly bias the results 

if not carefully addressed. 

 

With respect to selection bias, the concern is that the distribution of homes that have installed PV 

may be different from the broad sample of homes on which PV is not installed.  If both sets of 

homes are assumed to have similar distributions but are, in point of fact, dissimilar due to 

selection, then the estimates for the effects of PV on the selling price could be inclusive of these 

underlying differences but attributed to the existence of PV, thereby also potentially biasing the 

results. 

 

To mitigate the issue of omitted variable bias, one robustness model uses the same data sample 

as the base model but a different model specification.  Specifically, a combined subdivision-

block group fixed effect variable can be substituted, where available, in place of the block group 

fixed effect variable as an alternative proxy for “neighborhood.”  Potentially omitted variables 

are likely to be more similar between PV and non-PV homes at the subdivision level than at the 



   

 

23 

block group level, and therefore this model may more-effectively control for such omitted 

variables.24

 

  

To mitigate the issue of selection bias, one robustness model uses the same model specification 

as the base model but with an alternative (subset) of the data sample.  Specifically, instead of 

using the full dataset with equations (1) and (2), a “coarsened exact matched” dataset is used 

(King et al., 2010).25

 

  This matching procedure results in a reduced sample of homes to analyze, 

but the PV and non-PV homes that remain in the matched sample are statistically equal on their 

covariates after the matching process (e.g., PV homes within a block group are matched with 

non-PV homes such that both groups are similar in the number of bathrooms, date of sale, etc.).  

As a result, biases related to selection are minimized.   

Finally, specific to equation (2), a robustness model to mitigate both omitted variable and 

selection bias is constructed in which the sample is restricted to include only

                                                 
24 Subdivisions are often geographically smaller than block groups, and therefore more accurately control for 
geographical influences such as distance to central business district.  Moreover, homes in the same subdivision are 
often built at similar times using similar materials and therefore serve as a control for a variety of house specific 
characteristics that are not controlled for elsewhere in the model.  For example, all homes in a subdivision will often 
be built using the same building code with similar appliances being installed, both of which might control for the 
underlying energy efficiency (EE) characteristics of the home.  For homes not situated in a subdivision, the block 
group delineation was used, and therefore these fixed effects are referred to as “combined subdivision-block group” 
delineations.  

 PV homes (in place 

of the full sample of PV and non-PV homes).  Because this model does not include non-PV 

“comparable” homes, sales prices of PV homes are “compared” against each other based on the 

size of the PV systems, while controlling for the differences in the home via the controlling 

characteristics (e.g., square feet of living space).  PV system size effects are therefore estimated 

without the use of non-PV homes, providing an important comparison to the base models, while 

also directly addressing any concerns about the inherent differences between PV and non-PV 

homes (e.g., whether energy efficient upgrades were made contemporaneously with the PV) and 

therefore omitted variable and sample selection bias.  

25 The procedure used, as described in the referenced paper, is coarsened exact matching (cem) in Stata, available at: 
http://ideas.repec.org/c/boc/bocode/s457127.html.  The matching procedure creates statistically matched sets of PV 
and non-PV homes in each block group, based on a set of covariates, which, for this research, include the number of 
square feet, acres, and baths, as well as the age of the home, its elevation, and the date at which it sold.  Because this 
matching process excludes non-PV homes that are without a statistically similar PV match (and vice versa), a large 
percentage of homes (approximately 80% non-PV and 20% PV) are not included in the resulting dataset. 
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3.4.  New and Existing Home Models 

Although equations (1) and (2) are used to estimate whether a PV system, on average, effects 

selling prices across the entire data sample, they do not allow one to distinguish any such effects 

as a function of house type, specifically whether the home is new or existing.  As discussed 

earlier, new homes with PV might have different premiums than existing homes.  To try to tease 

out these possible differences, two base hedonic models are estimated using equation (2), one 

with only new homes and the other with only existing homes.26

 

  Comparing the coefficient of the 

variable of interest (ù4) between these two models allows for an assessment of the relative size of 

the impact of PV systems across the two home types. 

Additionally, two sets of robustness models that were discussed earlier are also applied to the 

new and existing home models, one using the coarsened exact matched datasets and the other 

using the combined subdivision-block group delineations.  These models test the robustness of 

the results for selection and omitted variable bias, respectively.  Although it is discussed 

separately as a base model in the following subsection, the difference-in-difference model, using 

repeat sales of existing homes, also doubly serves as a robustness test to the existing homes base 

model.   

3.4.1. Difference-in-Difference Models 

One classic alternative to estimating a hedonic model, as briefly discussed earlier, is to estimate a 

difference-in-difference (DD) model (Wooldridge, 2009).  This model (see Table 1) uses a set of 

homes that have sold twice, both with and without PV, and provides estimates of the effect of 

adding PV to a subset of those homes as of the second sale (“DD” as noted in Table 1), while 

simultaneously accounting for both the inherent differences in the PV and non-PV groups and

                                                 
26 New and existing homes were determined in an iterative process.  For PV homes, the type of home was often 
specified by the data provider.  It was also discovered that virtually all of the new PV homes (as specified by the PV 
data providers) had ages, at the time of sale, between negative one and two years, inclusive, whereas the existing PV 
homes (as specified by the PV data providers) had ages greater than two years in virtually every case.  The small 
percentage (3%) of PV homes that did not fit these criteria were excluded from the models.  For non-PV homes, no 
data specifying the home type were available, therefore, groupings were created following the age at sale criteria 
used for PV homes (e.g., ages between negative one and two years apply to new non-PV homes).   

 

the trend in housing prices between the first and second sales of non-PV homes.  Repeat sales 

models of this type are particularly effective in controlling for selection and certain types of 
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omitted variable bias.  In the former case, any underlying difference in home prices between PV 

and non-PV homes prior to the addition of PV is controlled for.  In the latter case, PV and non-

PV homes are assumed to have undergone mostly similar changes (e.g., home improvements) 

between sales.  Any changes to the home that are coincident with the installation of a PV system 

(or the PV system household), on the other hand, are not directly controlled for in this model, 

though there is reason to believe that any such remaining influences are not imposing substantial 

bias in the present study.27

  

 

The set of PV homes that are used in the DD model are, by default, existing homes (i.e., the 

home was not new when the PV system was installed).  Estimates derived from this model, 

therefore, apply to - while also serving as a robustness tests for - the existing home models as 

specified above.   

Table 6: Difference-in-Difference Description 

 
 

The base DD model is estimated as follows:   

þ ý þ ý þ ý þ ýitk 1 t 2 k 3 i 4 i 5 i 6 i itk
a

ln(P ) T N X PVH (SALE2 ) (PVS )üû ü ü ü ü ü üõ  (3) 

where 

PVHi is a fixed effect variable indicating if a PV system is or will be

                                                 
27 Support for this assumption comes from two sources.  Although surveys (e.g., CPUC, 2010) indicate that PV 
homeowners install energy efficient “measures” with greater frequency than non-PV homeowners, the differences 
are relatively small and largely focus on lighting and appliances.  The former is not expected to substantially impact 
sales prices, while the latter could.  The surveys also indicate that PV homeowners tend to install other larger EE 
measures, such as building shell, water heating and cooling improvements, with greater frequency than non-PV 
homes.  Additionally, it might also be hypothesized that PV homeowners may be more-likely to have newer roofs 
(perhaps installed at the time of PV installation). Dastrop et al. (2010), however, investigated whether home 
improvements that might require a permit affect PV home sales premium estimates, and found they did not.  It 
should be noted that the PV Only model, discussed previously, directly addresses the concern of omitted variable 
bias for this analysis. 

 installed on the home in 

transaction i,  

Pre PV Post PV Difference
PV Homes PV1 PV2 ßöõ ù  öõ2 - PV1

Non-PV Homes NPV1 NPV2 ß÷öõ ù  ÷öõ2 - NPV1

øø ù ßöõ û ß÷öõ

1 and 2 denote time periods
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SALE2i is a fixed effect variable indicating if transaction i is the second of the two sales,  

PVSi is a fixed effect variable (an interaction between PVHi and SALE2i) indicating if 

transaction i is both the second of the two sales and contained a PV system at the time of 

sale,  

à îç åïñ óêëçåôëå êè îëåñèóñéå ôóèêçç åïñ ðäíí çôìéíñ, 

ù4 is a parameter estimate for homes that have or will have PV installed (i.e., from Table 6 

“PV1 – NPV1”),  

ù5 is a parameter estimate if transaction i êóóäèèñò ôç êð åïñ çñóêëò çôíñ þîúñúü ãß÷öõâýü  

ù6 is a parameter estimate if transaction i occurred as of the second sale and the home 

óêëåôîëñò öõ þîúñúü ãßöõ – ß÷öõâ êè ãøøâýü and all other terms are as were defined for 

equation (1).   

 

The coefficient of interest is ù6, which represents the percentage change in sale price, as 

expressed in 2009 dollars, when PV is added to the home, after accounting for the differences 

between PV and non-PV homes (ù4) and the differences between the initial sale and the second 

sale of non-PV homes (ù5).  If differences in selling prices exist between PV and non-PV homes, 

we would expect the coefficient to be positive and statistically significant.28

 

 

To further attempt to mitigate the potential for omitted variable bias, two robustness models are 

estimated for the base DD model: one with the combined subdivision-block group delineations 

and a second with a limitation applied on the number of days between the first and second sale.29

                                                 
28 This is the classic model form derived from a quasi-experiment, where the installation of PV is the treatment.  An 
alternative specification would look at the incremental effect of PV system size holding the starting differences 
between PV and non-PV homes as well as the time-trend in non-PV homes constant.  This model form was not 
evaluated in the current analysis effort, but could be considered grounds for future research in this area.    

  

The first robustness model is similar to the one discussed earlier.  The second robustness model 

accounts for the fact that the home characteristics used (in all models) reflect the most recent 

home assessment, and therefore do not necessarily reflect the characteristics at the time of the 

sale.  Especially worrisome are the first sales in the DD model, which can be as much as 20 years 

before the second sale.  To test if our results are biased because of these older sales - and the 

29 Ideally a matched dataset could be utilized, for reasons described earlier, but because the matching procedure 
severely limited the size of the dataset, the resulting dataset was too small to be useful.   
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large periods between sales - an additional data screen is applied in which the difference between 

the two sale dates is limited to five years.30

3.5. Age of the PV System for Existing Homes Hedonic Models 

 

The age of the PV system at the time of home sale could affect the sales price premium for 

existing homes (PV systems on new homes are, by definition, also new).  This might occur 

because older PV systems have a shorter expected remaining life and may become somewhat 

less efficient with age (and therefore deliver a lower net present value of bill savings), but also 

because older PV systems will have generated more energy bill savings for the home seller and 

the seller may therefore more-willingly accept a lower price.  Together, these factors suggest that 

premiums for older PV systems on existing homes would be expected to be lower than for newer 

systems.  In order to test this directly the following base model is estimated:     

þ ý þ ý þ ý þ ý1 2 3 4ln( )itk t k i i i i itk
a

P T N X PV SIZE AGEûü ü ü ü ö ö üõ  (4) 

where  

AGEi is a categorical variable for three groups of PV system age as of the time of sale of the 

home: 1) less than or equal to one year old; 2) between 2 and 4 years old; and, 3) five or 

more years old. 

 

Therefore, ù4 is a vector of parameter estimates for the percentage change in sales price for each 

additional kW added to a PV system for each of the three PV system age groups, and all other 

terms are as are defined for equation (2).  The assumption is that the coefficients for ù4 will be 

decreasing - indicating they are valued less - as the age of the PV systems decrease.  The sample 

used for this model is the same as for the existing home model defined previously. 

 

Additionally, two sets of robustness models are explored, one using the coarsened exact matched 

dataset and the other using the combined subdivision-block group delineations, to test the 

robustness of the results for selection and omitted variable bias, respectively.   

                                                 
30 As was discussed earlier, a screen for this eventuality (using adjaar) is incorporated in our data cleaning.  This 
test therefore serves as an additional check of robustness of the results. 
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3.6. Returns to Scale Hedonic Models 

As discussed earlier, it is not unreasonable to expect that any increases in the selling prices of PV 

homes may be non-linear with PV system size.  In equation (2), it was assumed that estimated 

price differences were based on a continuous linear relationship with the size of the system.  To 

explore the possibility of a non-linear relationship among the full sample of homes in the dataset, 

the following model is estimated:31

þ ý þ ý þ ý þ ý1 2 3 4 5ln( ) ( )itk t k i i i i i i itk
a

P T N X PV SIZE PV SIZE SIZEûü ü ü ü ö ü ö ö üõ

  

 (5) 

where  

ù5 is a parameter estimate for the percentage change in sales price for each additional kW 

added to a PV system squared, and all other terms are as are defined for equation (2).   

 

A negative statistically significant coefficient (ù5) would indicate decreasing returns to scale for 

larger PV systems, while a positive coefficient would indicate the opposite. 

 

Somewhat analogously, as was discussed previously, premiums for PV systems may be related 

to the size of the home.32

þ ý þ ý þ ý þ ý1 2 3 4 5

6

ln( ) ( )

( )

itk t k i i i i
a

i i i itk

P T N X SQFT PV SIZE

PV SIZE SQFT

üû ü ü ü ü ö ü

ö ö ü

õ

  To test this directly using the full dataset, the following model is 

estimated: 

 (6) 

where  

SQFTi is a continuous variable for the number of square feet for the home in transaction i,33

ù4 is a parameter estimate for the percentage change in sale price for each additional 1000 

square feet added to the home, 

 

                                                 
31 Neither this nor the following model is coupled with robustness models in this paper. 
32 PV system size is also somewhat correlated with house size as a result of the tendency for increasing energy use 
and larger roof areas on larger homes.  If this correlation was particularly strong then coefficient estimates could be 
imprecise. The correlation between PV house size and PV system size in the full sample of our data, however, is 
rather weak, at only 0.14.  Clearly, many factors other than house size impact the sizing of PV systems.  
33 In all of the previous models the number of square feet is contained in the vector of characteristics represented by 
Xi, but in this model it is separated out for clarity. 
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ù5 is a parameter estimate for the percentage change in sale price for each additional kW 

added to a PV system,  

ù6 is a parameter estimate for the percentage change in sale price for each additional 1000 

square feet added to PV homes, assuming the size of the PV system does not change, and 

all other terms are as were defined for equation (2).   

 

A negative statistically significant coefficient for ù6 would indicate decreasing returns to scale 

for PV systems as homes increase in size.  Alternatively, a positive and statistically significant 

coefficient would indicate increasing returns to scale for PV systems installed on larger homes. 
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3.7. Model Summary 

To summarize, the entire set of 21 estimated models discussed herein is shown in Table 7.  The 

following definitions of terms, all of which were discussed earlier, are relevant for interpreting 

the models listed in the table, and therefore are briefly reviewed again.   All “base” models are 

coupled with a set of “robustness” models (as noted by a capital “R” in the model number).  The 

“Other” (returns to scale) models are presented alone.  Models 1 - 4 and 6 - 8 use the hedonic 

pricing model, whereas Model 5 is based on the difference-in-difference (DD) model.  “Fixed” 

(versus “continuous”) means that the PV variable is entered into the regression as a zero-one 

dichotomous variable (for Models 1-1Rb and 5-5Rb), whereas “continuous” (for all other 

models) means that the model estimates the impact of an increase in PV system size on 

residential selling prices.  Base Models 1, 2, 7 and 8 use the full dataset, while Models 4 and 6 

are restricted to existing homes, Model 3 to new homes, and Model 5 to the repeat sales dataset.  

The “matched” models use the smaller dataset of coarsened exact matched (PV and non-PV) 

homes.  “Base” models estimate neighborhood fixed effects at the census block group level, 

whereas the “subdivision” models estimate neighborhood fixed effects at the combined 

subdivision-block group level. 

Table 7: Summary of Models 

  

Model 
Number Model Name

Base 
Model

Robustness 
Model

Other 
Models Dataset

Neighborhood               
Fixed Effects

1 Fixed - Base X Full Block Group
1Ra Fixed - Matched X Full Matched Block Group
1Rb Fixed - Subdivision X Full Subdivision/Block Group

2 Continuous - Base X Full Block Group
2Ra Continuous - Matched X Full Matched Block Group
2Rb Continuous - Subdivision X Full Subdivision/Block Group
2Rc Continuous - PV Only X PV Only Block Group

3 New Homes - Base X New Block Group
3Ra New - Matched X New - Matched Block Group
3Rb New - Subdivision X New Subdivision/Block Group

4 Existing Homes - Base X Existing Block Group
4Ra Existing - Matched X Existing - Matched Block Group
4Rb Existing - Subdivision X Existing Subdivision/Block Group

5 Difference-in-Difference (DD) - Base X Repeat Sales Block Group
5Ra Difference-in-Difference (DD) - Subdivision X Repeat Sales Subdivision/Block Group
5Rb Difference-in-Difference (DD) - Sddif < 5 Years X Repeat Sales w/ sddif < 5 Block Group

6 Age of System - Base X Existing Block Group
6Ra Age of System - Matched X Existing - Matched Block Group
6Rb Age of System - Subdivision X Existing Subdivision/Block Group

7 Returns to Scale - Size X Full Block Group
8 Returns to Scale - Square Feet X Full Block Group
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4. Estimation Results 

Estimation results for all 21 models (as defined in Table 7) are presented in Tables 8-11, with the 

salient results on the impacts of PV on homes sales prices summarized in Figures 2-4.34, 35  The 

adjusted R2 for all models is high, ranging from 0.93 to 0.95, which is notable because the 

dataset spanned a period of unusual volatility in the housing market.   The model performance 

reflects, in part, the ability of the inflation index and temporal fixed effects variables to 

adequately control for market conditions.36

 

   

Moreover, the sign and magnitude of the home and site control variables are consistent with a 

priori expectations, are largely stable across all models, and are statistically significant at the 1% 

level in most models.37

                                                 
34 For simplicity, this paper does not present the results for the quarter and block group (nor combined subdivision-
block group) fixed effects, which consist of more than 900 coefficients.  These are available upon request from the 
authors. 

  Each additional 1000 square feet of living area added to a home is 

estimated to add between 19% and 26% to its value, while the first acre adds approximately 40% 

to its value with each additional acre adding approximately 1.5%.  For each year a home ages, it 

is estimated that approximately 0.2% of its value is lost, yet at 60 years, age becomes an asset 

with homes older than that estimated to garner premiums for each additional year in age.  Finally, 

for each additional 100 feet above the median elevation of the other homes in the block group, a 

home’s value is estimated to increase by approximately 0.3%.  These results can be benchmarked 

to other research. Specifically, Sirmans et al. (2005a; 2005b) conducted a meta-analysis of 64 

hedonic pricing studies carried out in multiple locations in the U.S. during multiple time periods, 

and investigated similar characteristics as included in the models presented here, except for 

relative elevation.  As a group, each of the home and site characteristic estimates in the present 

35 All models were estimated with Stata SE Version 11.1 using the “areg” procedure with White’s correction for 
standard errors (White, 1980).  It should also be noted that all Durbin-Watson (Durbin and Watson, 1951) test 
statistics were within the acceptable range (Gujarati, 2003), there was little multicollinearity associated with the 
variables of interest, and all results were robust to the removal of any cases with a Cook’s Distance greater than 4/n 
(Cook, 1977) and/or standardized residuals greater than four. 
36 As mentioned in footnote 22, a variety of approaches were tested to control for market conditions, such as spatial 
temporal fixed effects (e.g., census block / year quarter) both with and without adjusted sale prices.  The models 
presented here were the most parsimonious.  As importantly, the results were robust to the various specifications, 
which, in turn, provides additional confidence that the effects presented are not biased by the fluctuating market 
conditions that have impacted the housing market for some years. 
37 In some models, where there is little variation between the cases on the covariate (e.g., acres), the results are non-
significant at the 10% level. 
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study differ from the mean Sirmans et al. estimates by no more than one half of one standard 

deviation.   

 

In summary, these results suggest that the hedonic and repeat sales models estimated here are 

effectively capturing many of the drivers to home sales prices in California, and therefore 

increasing confidence that those same models can be used to accurately capture any PV effects 

that may exist. 

4.1.  Fixed and Continuous Effect Hedonic Model Results 

The results from the base hedonic models (equations 1 and 2) are shown in Table 8 as Models 1 

and 2, respectively. These models estimate the differences across the full dataset between PV and 

non-PV homes, with Model 1 estimating this difference as a fixed effect, and Model 2 estimating 

the difference as a continuous effect for each additional kilowatt (kW) of PV added.  Also shown 

in the table are the results from the robustness tests using the coarsened exact matching 

procedure and the combined subdivision-block group delineations, as shown as Models 1Ra and 

1Rb for PV fixed effect models and Models 2Ra and 2Rb for continuous effect variables.  

Finally, the model that derives marginal impact estimates from only

 

 PV homes is shown in the 

table as Model 2Rc.   

Across all seven of these models (Models 1 – 2Rc), regardless of the specification, the variables 

of interest of PV and SIZE are positive and significant at the 10% level, with six out of seven 

estimates being significant at the 1% level.  Where a PV fixed effect is estimated, the coefficient 

can be interpreted as the percentage increase in the sales price of a PV home over the mean non-

PV home sales price in 2009 dollars based on an average sized PV system.  By dividing the 

monetary value of this increase by the number of watts for the average sized system, this 

premium can be converted to 2009 dollars per watt ($/watt).  For example, for base Model 1, 

multiplying the mean non-PV house value of $480,862 by 0.036 and dividing by 3120 watts, 

yields a premium of $5.5/watt (see bottom of Table 8).  Where SIZE, a continuous PV effect, is 

used, the coefficients reflect the percentage increase in selling prices in 2009 dollars for each 

additional kW added to the PV system.  Therefore, to convert the SIZE coefficient to $/watt, the 

mean house value for non-PV homes is multiplied by the coefficient and divided by 1000.  For 
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example, for base Model 2, $480,862 is multiplied by 0.012 and divided by 1000, resulting in an 

estimate of $5.8/watt.38

As summarized in Figure 2, these base model results for the impact of PV on residential selling 

prices are consistent with those estimated after controlling for subdivision fixed effects 

($5.4/watt and $5.6/watt for fixed and continuous effects, respectively), differing by no more 

than $0.2/watt.  On the other hand, the estimated PV premiums derived from the coarsened exact 

matched dataset are noticeably smaller, decreasing by 20 to 30%, and ranging from $3.9/watt to 

$4.8/watt for fixed and continuous effects, respectively.  Alternatively, the PV only Model 2Rc 

estimates a higher $/watt continuous effect of $6.4/watt, although that estimate is statistically

significant at a lower 10% level. This estimate, because it is derived from PV homes only, 

corroborates that any changes to the home that are coincident with the installation of the PV (e.g., 

energy efficient upgrades) are not influencing results dramatically.

Figure 2: Fixed and Continuous Effect Base Model Results with Robustness Tests

38 To be exact, the conversion is a bit more complicated.  For example, for the fixed effect model the conversion is 
actually (EXP(LN(480,862)+0.036)-480,862)/3.12/1000, but the differences are de minimis, and therefore are not 
used herein.
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Though results among these seven models differ to some degree, the results are consistent in 

finding a premium for PV homes over non-PV homes in California, which varies from $3.9 to 

$6.4/watt on average, depending on the model specification.  These sale price premiums are very 

much in line with, if not slightly above, the historical mean net installed costs (i.e., the average 

installed cost of a system, after deducting available state and federal incentives) of residential PV 

systems in California of approximately $5/watt from 2001 through 2009 (Barbose et al., 2010), 

which, as discussed earlier, may be reasonable given that both buyers and sellers might use this 

cost as a partial basis to value a home.39

 

 

Additionally, the one other hedonic analysis of PV selling price premiums (which used 

reasonably similar models as those employed here but a different dataset, concentrating only on 

homes in the San Diego metropolitan area) found a similar result (Dastrop et al., 2010).  In their 

analysis of 279 homes that sold with PV systems installed in San Diego (our model only 

contained 35 homes from this area40 Table 5 – See ), Dastrop et al. estimated an average increase 

in selling price of $14,069, which, when divided by their mean PV system size of 3.2 kW, 

implies an effect of  $4.4/watt.41

                                                 
39 Although not investigated here, one possible reason for sales price premiums that are above net installed costs is 
that buyers of PV homes may in some cases price in the opportunity cost of avoiding having to do the PV 
installation themselves, which might be perceived as complex.  Moreover, a PV system installation that occurs after 
the purchase of the home would likely be financed outside the first mortgage and would therefore loose valuable 
finance and tax benefits, thereby making the purchase of a PV home potentially more attractive that installing a PV 
system later, even if at the same cost.  

 

40 Though we identified a higher number of PV homes that sold in the San Diego metropolitan area in our dataset, 
the home and site characteristics provided to us from the real estate data provider did not contain information on the 
year of the sale and therefore were not usable for the purpose of our analysis. 
41 In a different model, Dastrop et al. (2010) estimated an effect size of $2.4/watt but, for reasons not addressed here, 
this estimate is not believed to be as robust.  
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Table 8: Fixed and Continuous Base Hedonic Model Results with Robustness Tests 

 
 

4.2.  New and Existing Home Model Results 

Turning from the full dataset to one specific to the home type, we estimate continuous effects 

models for new and existing homes (see equation (2)).  These results are shown in Table 9, with 

Model 3 the base model for new homes and Model 4 the base model for existing homes.  Also 

Base Robustness Robustness Base Robustness Robustness Robustness
Matched Subdivision Matched Subdivision PV Only

Model 1 Model 1Ra Model 1Rb Model 2 Model 2Ra Model 2Rb Model 2Rc
pv 0.036*** 0.024*** 0.035***

(0.005) (0.006) (0.005)
size 0.012*** 0.010*** 0.012*** 0.013*

(0.002) (0.002) (0.001) (0.008)
sqft_1000 0.253*** 0.205*** 0.250*** 0.253*** 0.205*** 0.250*** 0.224***

(0.001) (0.006) (0.001) (0.001) (0.006) (0.001) (0.010)
lt1acre 0.417*** 0.514*** 0.414*** 0.416*** 0.510*** 0.413*** 0.441***

(0.009) (0.040) (0.010) (0.009) (0.040) (0.010) (0.066)
acre 0.016*** 0.013 0.015*** 0.016*** 0.013 0.015*** -0.002

(0.002) (0.011) (0.003) (0.002) (0.010) (0.003) (0.012)
ages2 -0.004*** -0.006*** -0.004*** -0.004*** -0.006*** -0.004*** -0.008***

(0.0002) (0.0012) (0.0002) (0.0002) (0.0012) (0.0002) (0.0030)
ages2sqr 0.00003*** 0.00004*** 0.00003*** 0.00003*** 0.00004*** 0.00003*** 0.00004***

(0.000003) (0.000012) (0.000003) (0.000003) (0.000012) (0.000003) (0.000033)
bgre_100 0.003*** 0.015*** 0.003*** 0.003*** 0.015*** 0.003*** 0.013***

(0.001) (0.004) (0.001) (0.001) (0.004) (0.001) (0.005)
intercept 12.703*** 12.961*** 12.710*** 12.702*** 12.957*** 12.710*** 12.842***

(0.010) (0.044) (0.012) (0.010) (0.043) (0.012) (0.073)
Numbers in parenthesis are standard errors, *** p<0.01, ** p<0.05, * p<0.1
Results for subdivision, block group, and quarterly fixed effect variables are not  
reported here, but are available upon request from the authors

Total n 72,319 13,329 72,319 72,319 13,329 72,319 1,192

Adjusted R2 0.93 0.95 0.94 0.93 0.95 0.94 0.93
n (pv homes) 1,894 1,465 1,894 1,894 1,465 1,894 1,192
Mean non-pv asp2 480,862$   480,533$     480,862$     480,862$     480,533$     480,862$     475,811$     
Mean size (kW) 3.1 3.0 3.1 3.1 3.0 3.1 2.7
Estimated $/Watt 5.5$           3.9$             5.4$             5.8$             4.8$             5.6$             6.4$             

ContinuousFixed

PV Only Model Notes: Mean non-pv asp2 amount shown is actually the mean PV asp2.  Sample is limited to 
blockgroups with more than one PV home
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shown are the results from the robustness tests using the coarsened exact matching procedure and 

the combined subdivision-block group delineations, as Models 3Ra and 3Rb, respectively, for 

new homes, and as Models 4Ra and 4Rb, respectively, for existing homes.   

 

The coefficient of interest, SIZE, is statistically significant at or below the 10% level in all of the 

new home models and at the 1% level in all of the existing home models.  Estimates for the 

average $/watt increase in selling prices as a result of PV systems (as summarized in Figure 3, 

which also includes the results presented earlier for all homes, Models 2, 2Ra, and 2Rb) for new 

homes are quite stable, ranging from $2.3 to $2.6/watt.  In comparison, for PV sold with existing 

homes, not only are the selling price impacts found to be higher, but their range across the three 

models is somewhat greater, ranging from $ 6.4 to $7.7/watt. 

Figure 3: New and Existing Home Base Model Results with Robustness Tests 

 
 

Though the reasons for the apparent discrepancy in selling price impacts between new and 

existing homes are unclear, and warrant future research, they might be explained, in part, by the 

difference in average net installed costs, which, from 2007 to 2009, were approximately 

$5.2/watt for existing homes and $4.2/watt for new homes in California (derived from the dataset 

used for Barbose et al., 2010).  The gap in net installed costs between new and existing homes is 
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âÏË×ì çÍÍÏÍ ÚÛÍÌ Í×ÎÍ×Ì×ÐË ËÔ× íöþ ÙÏÐÖÓØ×ÐÙ× ÓÐË×ÍÉÛÒÌ ÖÏÍ ËÔ× ÊÐØ×ÍÒÆÓÐÕ ÌÛÒ× ÎÍÓÙ× ÎÍ×ÑÓÊÑ ýþ ÙÔÛÐÕ× ÓÐ ÌÛÒ× ÎÍÓÙ×ü ÛÐØ ØÏ ÐÏË 

ÓÐÙÒÊØ× ÉÛÍÓÛËÓÏÐ ÓÐ ×ÓËÔ×Í ËÔ× Ñ×ÛÐ ÌÛÒ× ÎÍÓÙ× ÏÍ Ñ×ÛÐ ÌÆÌË×Ñ ÌÓÅ×ú ÚÏËÔ ÏÖ ÈÔÓÙÔ ÛÍ× ÊÌ×Ø ËÏ ÙÛÒÙÊÒÛË× ËÔ× ÿ÷ÈÛËË ÎÍ×ÑÓÊÑø 
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not wide enough to fully account for these findings, however, with the model estimates for PV 

selling price premiums below the average net installed costs for new homes and above the 

average net installed costs for existing homes.42

 

  

Several alternative explanations for the disparity between new and existing home premiums exist.  

As discussed previously, there is evidence that builders of new homes might discount premiums 

for PV if, in exchange, PV systems provide other benefits for new home developers, such as 

greater product differentiation and increased the sales velocity, thus decreasing overall carrying 

costs (Dakin et al., 2008; SunPower, 2008). Further, sellers of new homes with PV might be 

reluctant to aggressively increase home sale prices for installed PV systems because of the 

burgeoning state of the market for PV homes and concern that more aggressive pricing could 

even slow home sales. Additionally, because many builders of new homes found that offering PV 

as an option, rather than a standard feature, posed a set of difficulties (Farhar et al., 2004b; Dakin 

et al., 2008), it has been relatively common in past years for PV to be sold as a standard feature 

on homes (Dakin et al., 2008).  This potentially affects the valuation of PV systems for two 

reasons.  First, because sales agents for the new PV homes have sometimes been found to either 

not be well versed in the specifics of PV and felt that selling a PV system was a new sales pitch 

(Farhar et al., 2004b) or to have combined the discussion of PV with a set of other energy 

features (Dakin et al., 2008), up-selling the full value of the PV system as a standard product 

feature might not have been possible.  Secondly, the average sales price of new homes in our 

dataset is lower than the average sales price of existing homes: to the extent that PV is 

considered a luxury good, it may be somewhat less-highly valued for the buyers of these homes.    

 

These downward influences for new homes are potentially contrasted with analogous upward 

influences for existing homes.  Related, buyers of existing homes with PV may - to a greater 

degree than buyers of the less expensive new homes in our sample - be self selected towards 

those who place particular value on a PV home, and therefore value the addition more.  Finally, 

in contrast to new home sellers, who might not be familiar with the intricacies and benefits of the 
                                                 
42 A small number of “affordable homes” (n = 7) are included in the new PV homes subset, which, as a group, 
appear to have a slight downward yet inconsequential effect on the overall sales premium results, and therefore were 
not investigated further herein.  If the number of affordable homes with PV was significant in future research, those 
effects would best be controlled for directly. 
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PV system, existing home sellers are likely to be very familiar with the particulars of the system 

and its benefits, and therefore might be able to “up-sell” it more effectively.   

 

These possible influences, in combination, may explain the difference in average PV premium 

between new and existing homes.  The present analysis did not seek to disentangle or evaluate 

these specific drivers, however, leaving that important effort for future research. 

Table 9: New and Existing Home Base Hedonic Model Results with Robustness Tests 

 
 

Base Robustness Robustness Base Robustnes Robustness
Matched Subdivision Matched Subdivision

Model 3 Model 3Ra Model 3Rb Model 4 Model 4Ra Model 4Rb
size 0.006* 0.006* 0.006** 0.014*** 0.011*** 0.012***

(0.003) (0.003) (0.003) (0.002) (0.002) (0.002)
sqft_1000 0.247*** 0.190*** 0.250*** 0.256*** 0.238*** 0.251***

(0.002) (0.006) (0.002) (0.002) (0.015) (0.002)
lt1acre 0.536*** 0.279*** 0.517*** 0.373*** 0.426*** 0.376***

(0.019) (0.073) (0.024) (0.010) (0.046) (0.012)
acre -0.007 0.338*** -0.009* 0.019*** 0.011 0.017***

(0.005) (0.027) (0.005) (0.002) (0.011) (0.003)
ages2 -0.010 0.081*** -0.010* -0.005*** -0.006*** -0.005***

(0.006) (0.017) (0.006) (0.000) (0.002) (0.000)
ages2sqr 0.00768*** -0.02443*** 0.00715*** 0.00004*** 0.00004*** 0.00004***

(0.001676) (0.004407) (0.001604) (0.000003) (0.000014) (0.000004)
bgre_100 0.008*** 0.027*** 0.007*** 0.002 -0.002 0.002

(0.001) (0.003) (0.001) (0.001) (0.009) (0.001)
intercept 12.651*** 12.585*** 12.627*** 12.820*** 13.023*** 12.833***

(0.022) (0.066) (0.025) (0.013) (0.077) (0.014)
Numbers in parenthesis are standard errors, *** p<0.01, ** p<0.05, * p<0.1
Results for subdivision, block group, and quarterly fixed effect variables are not  
reported here, but are available upon request from the authors

Total n 27,873 8,068 27,873 44,384 4,887 44,384

Adjusted R2 0.94 0.94 0.94 0.93 0.95 0.94
n (pv homes) 935 802 935 897 618 897
Mean non-pv asp2 397,265$    399,162$        397,265$     532,645$    590,428$    532,645$     
Mean size (kW) 2.5 2.4 2.5 3.8 3.7 3.8
Estimated $/Watt 2.3$            2.6$                2.6$             7.7$            6.4$            6.5$             

Existing HomesNew Homes  
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4.2.1. Difference-in-Difference Model Results 

Delving deeper into PV system impacts on existing homes, Table 10 (and Figure 4) shows the 

results of the base Difference-in-Difference Model 5 as well as results from the two robustness 

tests (all of which can be compared to Models 4, 4Ra, and 4rb above, as is done in Figure 4).  As 

a reminder, one robustness model limited the differences in sales dates between the first and 

second sales to five years (Model 5Rb), and the other robustness model used the combined 

subdivision-block group delineations as fixed effects variables (Model 5Rc).  The variables of 

interest are PVH, SALE2 and especially PVS.   

 

PVH estimates the difference in the first sale prices of homes that will have PV installed (as of 

the second sale date) relative to non-PV homes.  The three models are consistent in their 

estimates, showing approximately a 2% premium for “future” PV homes, though only two of 

these estimates are statistically significant, and then only at the 10% level. Regardless, this 

finding suggests that PV homes tend to sell for somewhat more even before the installation of 

PV, presumably as a result of other amenities that are correlated with the (ultimate) installation 

of PV (such as, potentially, energy efficiency features). SALE2 estimates the price appreciation 

trend between the first and second sales for all homes.  The coefficient for this variable is 

significant at the 1% level, and is fairly stable across the models, indicating a clear general trend 

of price increases, over and above inflation adjustments, of approximately 2% to 2.5% between 

the first and second sales.   

 

Finally, and most importantly, homes with PV systems installed on them as of the second sale - 

after controlling for any inherent differences in first sale prices (PVH) and any trend between the 

first and second sales (SALE2) - show statistically significant sale price premiums of 

approximately 5 to 6%.  These premiums equate to an increase in selling prices of approximately 

$6/watt for existing homes, closely reflecting the results presented earlier for the hedonic models 

in Table 9 and Figure 3.  For comparison purposes, both sets of results are presented in Figure 4.   

 

The premium for existing PV homes as estimated in the DD Models 5, 5Ra, and 5Rb and both 

robustness tests for the hedonic model (using the “matched” and “subdivision” datasets, Models 

4Ra and 4Rb respectively) are consistently between $6 and $6.5/watt and are in line with – 
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though slightly higher than - the mean net installed costs of PV on existing homes in California 

of approximately $5.2/watt from 2007 through 2009.  The base hedonic existing home model, on 

the other hand, estimates a higher premium of $7.7/watt.  One possible explanation for this 

inconsistency is that the two robustness tests for the hedonic model and the various difference-in-

difference models are less likely to be influenced by either selection or omitted variable bias than 

the base hedonic model.  Regardless of the absolute magnitude, a sizable premium for existing 

PV homes over that garnered by new PV homes is clearly evident in these and the earlier results. 

Figure 4: Existing Home Hedonic and Difference-in-Difference Model Results with 

Robustness Tests 
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Table 10: Difference-in-Difference Model Results 

 
 

4.3. Age of PV System for Existing Home Hedonic Model Results 

To this point, the marginal impacts to selling prices of each additional kW of PV added to 

existing homes have been estimated using the full dataset of existing homes, which has produced 

an average effect, regardless of the age of the PV system.  As discussed previously, it is 

Base Robustness Robustness
Subdivision Sddif < 5 

Model 5 Model 5Ra Model 5Rb
pvh 0.022* 0.024 0.022*

(0.013) (0.021) (0.012)
sale2 0.023*** 0.026*** 0.019***

(0.002) (0.002) (0.002)
pvs 0.051*** 0.061** 0.049***

(0.017) (0.027) (0.015)
sqft_1000 0.255*** 0.256*** 0.251***

(0.002) (0.002) (0.002)
lt1acre 0.374*** 0.385*** 0.377***

(0.011) (0.013) (0.012)
acre 0.012*** 0.009** 0.011***

(0.003) (0.004) (0.003)
age -0.005*** -0.005*** -0.005***

(0.0002) (0.0003) (0.0003)
agesqr 0.00004*** 0.00004*** 0.00004***

(0.000003) (0.000003) (0.000003)
bgre_100 0.002* 0.000 0.001

(0.001) (0.001) (0.001)
intercept 12.677*** 12.594*** 12.694***

(0.013) (0.015) (0.014)

Total n 28,313 19,265 28,313

Adjusted R2 0.93 0.94 0.94
n (pv homes) 394 159 394
Mean non-pv asp2 488,127$      450,223$      488,127$      
Mean size (kW) 4.0 4.3 4.0
Estimated $/Watt 6.2$              6.3$              6.0$              

Difference-in-Difference

Numbers in parenthesis are standard errors. *** p<0.01, 
** p<0.05, * p<0.1.  Results for subdivision, block  group, 
and quarterly fixed effect variables are not reported here, 
but are available upon request from the authors
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conceivable that older PV systems would garner lower premiums than newer, similarly sized 

systems.  To test this directly, a base model is constructed - see equation (4) - that estimates the 

marginal impacts for three age groups of PV systems:  no more than one year old at the time of 

sale; between two and four years old; and five or more years old.  Results from this model as 

well as two robustness tests, using the coarsened exact matching procedure and the combined 

subdivision-block group delineations, are shown in Table 11 as Models 6, 6Ra, and 6Rb, 

respectively. 

 

Each model finds statistically significant differences between PV and non-PV homes for each 

age group, and more importantly, premium estimates for newer PV systems are - as expected -

larger than those for older PV systems and are monotonically ordered between groups, providing 

some evidence that older systems are being discounted by the buyers and sellers of PV homes.  

Specifically, the three models estimate an average premium for PV systems that are one year or 

less in age of $8.3-9.3/watt, whereas those same models estimate an average premium of $4.1-

6.1/W for systems that are five or more years old. 

4.4.  Returns to Scale Hedonic Model Results 

In the previous modeling, the marginal impacts to selling prices of each additional kW of PV in 

the continuous models have been estimated using a linear relationship.  To test whether a non-

linear relationship may be a better fit, a SIZE squared term is added to the model as shown in 

equation (5).  Similarly, decreasing or increasing returns to scale might be related to other house 

characteristics, such as the size of the home (i.e., square feet).  This hypothesis is explored using 

equation (6).  Both model results are shown in Table 11 as Model 7 and 8, respectively.   

 

Both models find small and non-statistically significant relationships between their interacted 

variables, indicating a lack of compelling evidence of a non-linear relationship between PV 

system size and selling price in the dataset, and a lack of compelling evidence that the linear 

relationship is affected by the size of the home.  As such, the impact of PV systems on residential 

selling prices appears to be well approximated by a simple linear relationship, while the size of 

the home is not found to impact the PV sales price premium.  In combination, these results seem 

to suggest that while California’s tiered rate structures may lead to energy bill savings from PV 
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investments that vary non-linearly with PV system size and also vary by home size, those same 

rate structures have not – to this point – led to any clear impact on the PV premium garnered at 

the time of home sale.  Similarly, though larger PV systems may be installed at a discount to 

smaller ones on a $/watt basis, and though any marginal green cachet that exists may diminish 

with system size, those possible influences are not apparent in the results presented here. 
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Table 11: Age of PV System and Return to Scale Hedonic Model Results 

 

Base Robustness Robustness Size Square Feet
Matched Subdivision

Model 6 Model 6Ra Model 6Rb Model 7 Model 8
size*1 year old 0.016*** 0.016*** 0.013***

(-0.004) (-0.005) (-0.004)
size*2-4 years old 0.015*** 0.010*** 0.013***

(-0.002) (-0.003) (-0.002)
size*5+ years old 0.012*** 0.008** 0.008**

(-0.003) (-0.004) (-0.003)
size 0.008** 0.021***

(0.003) (0.006)
sizesqr 0.001

(0.001)
size*sqft_1000 -0.003

(0.002)
sqft_1000 0.256*** 0.238*** 0.251*** 0.253*** 0.253***

(0.002) (0.015) (0.002) (0.001) (0.001)
lt1acre 0.373*** 0.426*** 0.376*** 0.416*** 0.416***

(0.010) (0.046) (0.012) (0.009) (0.009)
acre 0.019*** 0.010*** 0.017*** 0.016*** 0.016***

(0.002) (0.011) (0.003) (0.002) (0.002)
ages2 -0.005*** -0.006*** -0.005*** -0.004*** -0.004***

(0.000) (0.002) (0.000) (0.000) (0.000)
ages2sqr 0.000*** 0.000*** 0.000*** 0.000*** 0.000***

(0.000) (0.000) (0.000) (0.000) (0.000)
bgre_100 0.002*** -0.002*** 0.002*** 0.003*** 0.003***

(0.001) (0.009) (0.001) (0.001) (0.001)
intercept 12.820*** 13.024*** 12.834*** 12.702*** 12.701***

(0.013) (0.078) (0.014) (0.010) (0.011)
Numbers in parenthesis are standard errors. *** p<0.01, ** p<0.05, * p<0.1

Total n 44,384 4,887 44,384 72,319 72,319

Adjusted R2 0.93 0.95 0.94 0.93 0.93
n (pv homes) 897 618 897 1,894 1,894
Mean non-pv asp2 532,645$      590,428$      532,645$      480,862$      480,862$      
Mean size (kW) 3.8 3.7 3.8 3.1 3.1
Estimated $/Watt $8.3 - $6.1 $9.3 - $4.9 $7.0 - $4.1 6.3$              6.4$              

Returns to ScaleAge of PV Systems for Existing Homes

Note: $/watt estimates for Returns to Scale models include the non-statistically 
significant interaction coefficients and therefore should be interpreted with caution

Results for subdivision, block group, and quarterly fixed effect variables are not  
reported here, but are available upon request from the authors
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5. Conclusions 

The market for solar PV is expanding rapidly in the U.S.  Almost 100,000 PV systems have been 

installed in California alone, more than 90% of which are residential.  Some of those “PV homes” 

have sold, yet little research exists estimating if those homes sold for significantly more than 

similar non-PV homes.  Therefore, one of the claimed incentives for solar homes - namely that a 

portion of the initial investment into a PV system will be recouped if the home is sold – has, to 

this point, been based on limited evidence.  Practitioners have sometimes transferred the results 

from past research focused on energy efficiency and energy bills more generally and, while 

recent research has turned to PV that research has so far focused largely on smaller sets of PV 

homes concentrated in certain geographic areas.  Moreover, the home sales price effect of PV on 

a new versus an existing home has not previously been the subject of research.  Similarly 

unexplored has been whether the relationship of PV system size to home sales prices is linear, 

and/or is affected by either the size of the home or the age of the PV system.  

 

This research has used a dataset of approximately 72,000 California homes, approximately 2,000 

of which had PV systems installed at the time of sale, and has estimated a variety of different 

hedonic and repeat sales models to directly address the questions outlined above.  Moreover, an 

extensive set of robustness tests were incorporated into the analysis to test and bound the 

possible effects and increase the confidence of the findings by mitigating potential biases.  The 

research was not intended to disentangle the various individual underlying influences that might 

dictate the level of the home sales price premium caused by PV, such as, energy costs savings, 

the net (i.e., after applicable state and federal incentives) installed cost of the PV system, the 

possible presence of a green cachet, or seller attributes.  Instead, the goal was to establish 

credible estimates for the aggregate PV residential sale price effect across a range of different 

circumstances (e.g., new vs. existing homes, PV system age). 

 

The research finds strong evidence that homes with PV systems in California have sold for a 

premium over comparable homes without PV systems.  More specifically, estimates for average 

PV premiums range from approximately $3.9 to $6.4 per installed watt (DC) among a large 

number of different model specifications, with most models coalescing near $5.5/watt.  That 
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value corresponds to a premium of approximately $17,000 for a relatively new 3,100 watt PV 

system (the average size of PV systems in the study).  These results are similar to the average 

increase for PV homes found by Dastrop et al. (2010), which used similar methods but a 

different dataset, one that focused on homes in the San Diego metropolitan area.  Moreover, 

these average sales price premiums appear to be comparable to the average net (i.e., after 

applicable state and federal incentives) installed cost of California residential PV systems from 

2001-2009 (Barbose et al., 2010) of approximately $5/watt, and homeowners with PV also 

benefit from electricity cost savings after PV system installation and prior to home sale.   

   

Although the results for the full dataset from the variety of models are quite similar, when the 

dataset is split among new and existing homes, PV system premiums are found to be markedly 

affected, with new homes demonstrating average premiums of $2.3-2.6/watt, while existing 

homes are found to have average premiums of $6-7.7/watt.  Possible reasons for this disparity 

between new and existing PV homes include: differences in underlying net installation costs for 

PV systems; a willingness among builders of new homes to accept a lower PV premium because 

PV systems provide other benefits to the builders in the form of product differentiation, leading 

to increased sales velocity and decreased carrying costs; and, lower familiarity and/or interest in 

marketing PV systems separately from the other features of new homes contrasted with a likely 

strong familiarity with the PV systems among existing home sellers. 

 

The research also investigated the impact of PV system age on the sales price premium for 

existing homes, finding - as would be expected - evidence that older PV systems are discounted 

in the marketplace as compared to newer PV systems.  Finally, evidence of returns to scale for 

either larger PV systems or larger homes was investigated but not found. 

 

In addition to benchmarking the results of this research to the limited previous literature 

investigating the sales price premiums associated with PV, our results can also be compared to 

previous literature investigating premiums associated with energy efficiency (EE) or, more 

generally, energy cost savings.  A number of those studies have converted this relationship into a 

ratio representing the relative size of the home sales price premium to the annual savings 

expected due to energy bill reductions.  These ratios have ranged from approximately 7:1 
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(Longstreth et al., 1984; Horowitz and Haeri, 1990), to 12:1 (Dinan and Miranowski, 1989), to 

approximately 20:1 (Johnson and Kaserman, 1983; Nevin et al., 1999; Eichholtz et al., 2009), 

and even  as high as 31:1 (Nevin and Watson, 1998). 

 

Although actual energy bill savings from PV for the sample of homes used for this research were 

not available, a rough estimate is possible, allowing for a comparison to the previous results for 

energy-related homes improvements and energy efficiency.  Specifically, assuming that 1,425 

kWh (AC) are produced per year per kW (DC) of installed PV on a home (Barbose et al., 2010; 

CPUC, 2010)43

Figure 5

 and that this production offsets marginal retail electricity rates that average 

$0.20/kWh (AC) (Darghouth et al., 2010), each watt (DC) of installed PV can be estimated to 

save $0.29 in annual energy costs.  Using these assumptions, the $/watt PV premium estimates 

reported earlier can be converted to sale price to annual energy savings ratios (see ).   

 

A $3.9 to $6.4/watt premium in selling price for an average California home with PV installed 

equates to a 14:1 to 22:1 sale price to energy savings ratio, respectively.  For new homes, with a 

$2.3-2.6/watt sale price premium, this ratio is estimated to be 8:1 or 9:1, and for existing homes, 

with an overall sale price premium range of $6-7.6/watt, the ratio is estimated to range from 21:1 

to 26:1.  Without actual

 

 energy bill savings, these estimates are somewhat speculative, but 

nonetheless are broadly consistent with the previous research that has focused on EE-based home 

energy improvements. 

                                                 
43 The 1,425 kWh (AC) estimate is based on a combination of a 19% capacity factor (based on AC kWh and CEC-
AC kW) from CPUC (2010), and an 0.86 conversion factor between CEC-AC kW and DC kW (Barbose et al., 
2010). 
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Figure 5: Estimated Ratios of Sale Price Premium to Annual Energy Cost Savings 

Although this research finds strong evidence that homes with PV systems in California have sold 

for a premium over comparable homes without PV systems, the extrapolation of these results to 

different locations or market conditions (e.g., different retail rates or net installed costs) should

be done with care.

Finally, additional questions remain that warrant further study. Perhaps most importantly, 

although the dataset used for this analysis consists of almost 2,000 PV homes, the study period 

was limited to sales occurring prior to mid-2009 and the dataset was limited to California.

Future research would therefore ideally include more-recent sales from a broader geographic 

area to better understand any regional/national differences that may exist as well as any changes 

to PV premiums that occur over time as the market for PV homes and/or the net installed cost of 

PV changes. More research is also warranted on new versus existing homes to better understand 

the nature and underlying drivers for the differential premium discovered in this research; in 

addition to further hedonic analysis, that research could include interviewing/surveying home 

builders and buyers and exploring the impact of demographic, socio-economic, and others 

factors on the PV premium.
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Additionally, future research might compare sales price premiums to actual annual home energy 

cost savings, to not only to explore the sale price to annual energy cost savings ratio directly, but 

also to explore if a green cachet exists over and above any sale price premiums that would be 

expected from energy cost savings alone.  Further, house-by-house PV system and other 

information not included in the present study might be included in future studies, such as the 

actual net installed costs of PV for individual households, rack-mounted or roof-integrated 

distinctions as well as other elements of PV system design, the level of energy efficiency of the 

home, whether the home has a solar hot water heater, whether the PV system is customer or 3rd 

party owned at the time of sale, and if the homeowner can sell the green attributes the system 

generates.44

                                                 
44 3rd party owned PV systems would not be expected to command the same sort of premium as was discovered here.  
Although the level of penetration of 3rd party owners in our data was not significant (below 10%), and therefore 
would likely have not influenced our results in a substantive way, any future research, using more recent data, must 
account for their inclusion specifically. 

  Such research could elucidate important differences in PV premiums among 

households, PV system designs and state and federal programmatic designs, as well as bolster 

confidence in the magnitude of the PV premium estimated here.  Finally, and more generally, 

additional research could investigate the impact of PV systems on the time homes remain on the 

market before sale, a factor that may be especially important for large developers and sellers of 

new homes.
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Î  œ › � ® ¬ › A number of researchers have attempted to isolate the incremental effect
of energy efficiency on home value; however, few studies have benefited
from the availability of a comprehensive and continuous indicator of
home energy efficiency such as the ENERGY STARÿ program. This
case study builds on past research by comparing original sale prices
between ENERGY STAR qualified homes and non-ENERGY STAR
qualified homes in Fort Collins, Colorado. Sale prices were analyzed
using hedonic regression analysis. Results indicate that ENERGY STAR
homes originally sold for $8.66 more per square foot than non-
ENERGY STAR homes.

Homebuyers in the United States play a significant role in reducing fuel
consumption and the resulting carbon emissions. ‘‘The housing sector provides a
number of opportunities to address two urgent national goals— reducing
greenhouse gases and U.S. foreign oil dependence,’’(Fernald, 2009). Total energy
consumption, including both primary energy and renewable energy, in the U.S.
residential sector has averaged 18.093 quadrillion Btu between 1980 and 2005
according to the U.S. Energy Information Administration (EIA, 2010). Residential
energy consumption was 15.759 quadrillion Btu in 1980; by 2005, it had increased
37% to 21.659 quadrillion Btu (EIA, 2010). In comparison, the commercial sector
averaged 14.105 quadrillion Btu and the transportation sector averaged 23.249
quadrillion Btu per year between 1980 and 2005 (EIA, 2010). In 2005, the
majority of residential energy consumption was for space and water heating
(Elliot, Langer, and Nadel, 2006).

Beyond the impact of residential energy consumption on total U.S. energy
consumption, the level of energy efficiency designed into a home also has a direct
bearing on homeownership costs. According to the Consumer Expenditure Survey,
34% of homeowners’average annual expenditures were on housing in 2009
(Bureau of Labor Statistics, 2010). Of the amount spent by homeowners on their
housing, 21.5% went to pay for utilities. In comparison, 13% of household annual
expenditures were on food and 16% were for transportation costs in 2009. Since
housing expenditures comprise such a significant portion of the average household
budget, any reduction in operating and maintaining of homes will have direct
benefits to homeowners in terms of reducing the overall cost of housing. By
choosing to place more value on unseen amenities such as added insulation,
infiltration reduction, duct sealing, or high efficiency furnaces versus other more
visible amenities (i.e., marble flooring and granite counters), homeowners can
realize significant reductions in utility requirements necessary to heat and cool
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their homes (NAPEE, 2011). For example, homes designed and built to ENERGY
STARÿ standards are at least 15% more energy efficient than homes built to the
2004 International Residential Code, while many are 20%–30% more efficient
than standard homes (‘‘Features and Benefits’’, n.d.; NAPEE, 2008). The result is
both reduced homeownership costs and reductions in U.S. residential energy
consumption and carbon emissions (Elliott, Langer, and Nadel, 2006; Fernald,
2009).

Although it is evident that energy-efficient homes can play a significant role in
reducing U.S. energy consumption, greenhouse gas emissions, and home
ownership expenses, widespread adoption and incorporation of energy-efficient
designs and construction practices have been slow. Currently, energy-efficient
homes only account for 21% of U.S. new home construction (2009 ENERGY
STAR Qualified New Homes, 2010). Researchers have identified numerous
reasons for this lack of implementation, including transaction costs, lack of
information, uncertainty of energy savings, split incentives, and initial capital
investment (Elliott, Langer, and Nadel, 2006; Fuller, 2009). Significant to this
study are homebuilders’perceptions that initial capital investments for increased
energy efficiency will not be recaptured through energy savings or capitalization
of these investments when the home is sold (Galuppo and Tu, 2010). As long as
these perceptions persist among homebuilders, they will remain reluctant to invest
in these systems and the residential market will continue to be a significant
contributor to U.S. greenhouse gas emissions (Lande, 2008). Ultimately, the value
consumers place on energy-efficient residential design either encourages or hinders
further incorporation of energy-efficient features into homes (Galuppo and Tu,
2010).

Compounding this issue is the relatively short periods for which U.S. homeowners
own their homes. On average, U.S. homeowners tend to sell their home every
eight years (Dacquisto, Emrath, Laquatra, and Laitner, 2001; Lande, 2008).
Generally, for homeowners to justify additional design and construction costs
related to increasing energy efficiency from an economic stand point, they must
believe that they will recoup the added capital investments either through (1)
reduced utility bills during the time they own their home, (2) an increased sales
price, or (3) some combination thereof (Lande, 2008). Because payback periods
for many energy efficient upgrades can easily exceed the duration homeowners
typically own their homes, and little evidence exists to give them confidence that
these costs will be capitalized into the sales price, many homeowners rationally
conclude that added construction costs for increased energy efficiency are not
economically justifiable.

Ultimately, homebuyers play a significant role in determining what role the
residential sector will play in addressing U.S. energy consumption, greenhouse
gas emissions, dependence on foreign oil, and home ownership costs. Through
their purchasing behaviors, homebuyers either support or hinder progress within
the residential sector in meeting the aforementioned objectives. If homebuyers are
not willing to realize the capitalization of increased energy efficiency in the
purchase of a home, builders will remain reluctant to include energy-efficient
design and strategies in their projects. For energy-efficient building practices to
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become more prevalent, it must be established that homebuyers are willing to pay
more for energy-efficient homes, which is consistent with basic economic theory
(Laquatra, Dacquisto, Emrath, and Laitner, 2002; Lande, 2008).

Incorporation of energy-efficient designs and construction techniques offer have
the potential to offer immediate cash-flow benefits on monthly or yearly returns.
As a result, buyers should be willing to pay more for homes with lower utility
bills in anticipation of savings on future costs of operation, and consequently,
sellers should attempt to charge more for homes with energy efficient features
Laquatra, Dacquisto, Emrath, and Laitner, 2002). Mandell and Wilhelmsson
(2011) found that homeowners are willing to pay for increased energy efficiency.
Other studies, however, that have sought to provide empirical evidence that
homebuyers are in fact paying more for energy-efficient homes have suffered from
the challenges inherent in quantifying energy efficiency in a manner that is
recognized in the marketplace (Dacquisto, Emrath, Laquatra, and Laitner, 2001).
Homes are complex commodities; finding historical and observable data to support
the hypothesis that energy efficiency positively impacts housing values is difficult,
especially when numerous other aesthetically-pleasing features exist that
presumably take precedence over utility bills. Previous research studies attempting
to capture and report the incremental value of energy efficiency have not had the
benefit of utilizing a comprehensive measure of home energy efficiency. Not until
recently has an assessment tool existed that allows researchers to easily identify
which homes are more energy efficient. When the Environmental Protection
Agency (EPA) extended its ENERGY STAR rating to homes, it created an easily
identifiable metric of residential energy efficiency based on a Home Energy Rating
System (HERS) index. The purpose of this study is to extend previous research
to approach a more accurate answer to the question of whether or not and to what
extent housing markets capitalize the value of energy efficiency using ENERGY
STAR labeling.

The research question guiding this study is: Do homes constructed with more
energy-efficient building systems, as qualified by the ENERGY STAR labeling
program, have higher market values than non-ENERGY STAR qualified homes?
If so, how much more are they worth?

Based on this question, the following hypothesis was developed:

H1: ENERGY STAR rated homes will have higher sales prices than
comparable non-ENERGY STAR rated homes in the study area.

ÿ ½ ª ™ ¦ ª ˜   © Ã ¦ › ª � ® › š � ª

The literature review focuses on prior studies of capitalization of energy efficiency
within the residential markets. Although this topic has received considerable
attention in the commercial real estate sector (both in the U.S. and internationally),
there has been considerably less research relevant to this study conducted in the
residential section. In 2001, the EPA sponsored a comprehensive analysis of
published research literature titled The Value of Energy Efficiency in Housing:
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Review and Analysis of the Literature (Dacquisto, Emrath, Laquatra, and Laitner,
2001). The report presents a review of published research on the capitalization of
energy efficiency in housing over a 20-year history. Their report focused primarily
on using past applications of hedonic regression analysis and, to a lesser extent,
willingness-to-pay surveys to determine if energy efficiency is reflected in home
values.

Sopranzetti (2010) explains hedonic regression as an analytical process that allows
for the deconstruction of home prices into their component parts to determine how
individual components contribute to the overall value. Similarly, Meese and
Wallace (1997) define hedonic regression as a way of estimating the value of a
complex commodity with a bundle of attributes, such as a house, by modeling the
price of that commodity as a function of the particular set of attributes it possesses.
Each attribute is valued independently and contributes its individual value to the
overall value of the commodity, making it easier to observe the market value of
each attribute by itself. For example, appraisers can use hedonic regression to
determine the value of house attributes such as structural characteristics (e.g.,
square footage, number of rooms, number of bathrooms, and known defects),
neighborhood characteristics (e.g., quality of the school system and/or
neighborhood), or location within a given market (Sopranzetti, 2010). Energy
efficiency, the attribute of most interest to this study, can also be identified and
included as an analysis component in hedonic regression to determine its
contribution to overall home value.

ë×ØÎÏÓÙ â×ÕË×ÊÊÓÎÏ áÉÈØÓ×Ê

The literature on hedonic house price models reviewed for this study dates back
two and a half decades and includes many different methodologies. A summary
of studies reviewed is provided in Appendix A. The collective results of these
studies (Exhibit 1) indicate varying levels of capitalization of energy efficiency
when homes are sold (Nevin and Watson, 1998; Dacquisto, Emrath, Laquatra, and
Laitner, 2001); yet, the body of research as a whole suffers from challenges
associated with identifying levels of residential energy efficiency. This
shortcoming hinders integration of these findings into property appraisals; as a
result, homebuilders are reluctant to trust that additional cost for increased energy
efficiency design/construction will be capitalized in the future.

Some consistency is evident in the studies among the attributes identified for
inclusion in the hedonic regression analysis (see Appendix A for a summary table),
although considerable variations are also apparent and worthy of review. While
all studies reviewed attempted to control for the various factors contributing to
home value, all did so to a different degree. Furthermore, the studies reviewed
included a wide range of sample sizes and variables in an effort to best identify
the incremental market value of energy efficiency (Laquatra, 2002). An overview
of the methodologies utilized in the studies is provided in Appendix B. In total,
eight studies were reviewed. All but one were limited to small geographic markets
and short periods of time. Sample sizes for these studies ranged from 67 to more
than 15,000; the majority of studies had sample sizes between 81 and 505.
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Additionally, some of the samples looked strictly at new or nearly-new homes,
some looked only at resale values, and others looked at all sales data within a
given marketplace (Dacquisto, Emrath, Laquatra, and Laitner, 2001). Following is
an overview of the variables used in each study reviewed.
Structural Variables. Structural variables account for the physical characteristics
that contribute to home value (Sopranzetti, 2010). All of the studies reviewed
included square footage as a structural variable while also controlling for property
age to some degree. Additional structural variables most often included in the
models were number of bathrooms, lot size, fireplaces, and garages. Only two of
the eight studies reviewed account for all of the aforementioned variables. In some
cases, the absence of certain variables may be the result of data limitations.
Nevertheless, these variables have been found to have significant effects in the
other regression analyses; failure to include these variables would compromise
internal validity.
Neighborhood and Locational Variables. Neighborhood and locational variables
represent the locational quality of a property within a community (Sopranzetti,
2010). The handling of neighborhood and locational variables differed
significantly across the reviewed studies. These factors are not binary variables;
they are not have or have-not items. As a result, it is not easy to quantify them
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on a numerical scale, unlike size and age, making it difficult to measure the impact
of their exclusion or mistreatment in a regression study. All but two of the
reviewed studies included some degree of locational effects. For example, one
study used distance to the central business district, while another used distance
to the nearest interstate ramp. In smaller sample sizes with relatively few
subdivisions, it may be easier to control for locational effects and more simplified
criteria may suffice.

Energy Efficiency Variables. Energy efficiency variables represent different
measures of energy conservation resulting from home design/construction. In the
studies reviewed, significant differences existed on the approach used to identify
energy efficiency. Some treated energy efficiency as a binary variable while others
used utility bills as proxies for energy efficiency. For example, in one study energy
efficiency was based solely on the type of fuel (natural gas or oil) that was used
to heat the house. Another study based energy efficiency on roof temperatures as
measured using infrared aerial photographs. All of these studies ignored other
contributing factors to home energy efficiency, which is reflective of the difficulty
inherent in identifying a single measure of energy efficiency. Because energy
efficiency is clearly not a simple either-or phenomenon, it will be difficult to
generalize results from studies employing this sort of methodology.

Other studies reviewed by Dacquisto, Emrath, Laquatra, and Laitner (2001)
identify energy efficiency as the sum of four attributes: inches of wall insulation,
inches of ceiling insulation, presence of storm windows and/or thermopane glass,
and presence of wood/vinyl window frames. In these studies, separate coefficients
are assigned to represent the implicit price of each of these features. A major
limitation of this approach is that information on specific physical features
contributing some level of energy efficiency may not be available in many data
sets.

One particularly relevant study reviewed by Dacquisto, Emrath, Laquatra, and
Laitner (2001) is the Laquatra (1986) study (Appendix B). Laquatra constructed
a continuous variable called the ‘‘Thermal Integrity Factor’’(TIF) to represent
varying levels of energy efficiency. TIF assesses the annual heating load as
measured in Btu per square foot of heated floor space per heating degree day,
although it does not adjust for equipment efficiency, duct and distribution system
losses, differences in fuel type, and energy usage for water heating, cooling, and
other purposes. All of these deficiencies could result in differences in utility bills
for houses with the same TIF and floor area (Dacquisto, Emrath, Laquatra, and
Laitner, 2001). Application of this approach is also limited by the ability to obtain
the data needed to calculate the TIF variable.

Based on the review of these studies, a minimal level of consistency can be
identified with respect to which structural, neighborhood, and locational variables
should be included in hedonic regression analysis of home values. Prior measures
of energy efficiency, however, vary considerably. It is clear from the studies
reviewed that identifying a usable measure of energy efficiency has been
problematic. As a result, replication and application of study results have been
limited, as evidenced by a general lack of application within the appraisal industry.
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The measures of efficiency utilized in these studies were based on information
that is simply not easily accessible to appraisers.

êÐÍËÎÇÓÏÕ ç×ÉÔÎØÎÑÎÕÄ

Despite the limitations of research investigating how housing markets capitalize
the value of home energy improvements, it still remains consistent with economic
theory that such a phenomenon occurs to some degree. Improved methodologies
are needed to enable more reliable and implicit conclusions; hedonic regression
models seem to be the most effective way of achieving these conclusions
(Dacquisto, Emrath, Laquatra, and Laitner, 2001; Sopranzetti, 2010). While each
regression study possesses its own set of weaknesses, the ones reviewed here do
take significant steps toward employing a reliable analysis. Taken together, all of
the models provide a seemingly comprehensive list of explanatory variables that
should encourage future studies to include as many of them as possible. The
challenge remaining is to incorporate better identifiers of energy efficiency that
are also accessible to appraisers.

Since these studies were conducted, better measurements of energy efficiency have
become available, such as ENERGY STAR labeling for homes, LEED for Homes,
and the National Green Building Standard. Third-party ratings of homes as either
green or energy efficient provides a paper trail for appraisers to incorporate into
appraisals. This paper trail provides the documentation necessary to support the
analysis of a high performance home and measurements of contributory value
(Admoatis, 2010).

ìË××Ï ëÎÐ× òÊÊ×ÊÊÐ×ÏÉ àÎÎÑÊ

The green building industry has grown substantially in the last few decades. At
the same time, several green home assessment tools have entered the residential
market, providing consistent assessments of varying levels of energy efficiency
and essentially creating a branding for energy-efficient homes that is readily
identifiable. Current assessment tools for the residential market include the
Environmental Protection Agency’s (EPA) ENERGY STAR rating, the U.S. Green
Building Council’s LEED for Homes, and the National Association of Home
Builders’National Green Building Standard. Each of these assessment tools sets
forth various criteria to ensure that the homes certified met a minimum level of
increased energy efficiency compared with more common building designs and
construction practices. While each assessment tool has its strengths and
weaknesses, it is not the purpose of this paper to provide an in-depth review of
these assessment tools and the comparable levels of energy efficiency between
assessments. Rather, the purpose is to access the impact of energy efficiency
branding on the ability to isolate increases in home value as a result of increased
energy efficiency. Since consumers are likely to be more familiar with the
ENERGY STAR rating system, which has been in existence longer than the other
two rating systems, this system was chosen for use in this study.
ENERGY STAR. In an attempt to reduce the emission of greenhouse gases, the
EPA introduced the ENERGY STAR program in 1992. The purpose of this
voluntary program was to identify and promote energy-efficient products designed
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to reduce greenhouse gas emissions. The ENERGY STAR label was initially listed
only on items such as major appliances, office equipment, lighting, and home
electronics. It has since expanded to include the construction of new homes, taking
on a whole-house approach to measure energy efficiency. To qualify as ENERGY
STAR labeled, a home must (a) meet the appropriate Home Energy Rating System
(HERS) Index, (b) be verified and field-tested in accordance with the Residential
Energy Services Network (RESNET) Standards by a RESNET-accredited provider,
and (c) meet all applicable codes (‘‘The Performance Path,’’n.d.).

ÿ Â ª › §   «   £   ¨ –

A sample of 300 homes in Fort Collins, Colorado were selected to test the research
question and related hypothesis guiding this study. The sample consisted of 150
ENERGY STAR qualified homes and 150 non-ENERGY STAR qualified homes.
While this sample selection limits the application of the results to a broader
population, it is within the range of sample size commonly utilized for similar
studies. Sample homes were identified using energy rating data available through
E-Star Colorado and the county assessor’s records. For each ENERGY STAR
home included in the data set, a comparable home in the surrounding area was
identified. To control for the considerable effect of location on home price,
comparable homes were identified as close to the ENERGY STAR homes as
possible based on address information. Generally comparable homes were at most
2–3 miles from the ENERGY STAR homes. It should be noted that although Fort
Collins is a college town, all of the homes included in the study were in newer
subdivisions that were located away from the campus community. Further, the
study is delimited to single-family detached homes constructed during or after
1999 since newer homes have presumably higher levels of energy efficiency.
Delimiting the study to nearly new homes also avoids the challenges of evaluating
efficiency across homes of vastly different ages (Adomatis, 2010). Sales for all
homes occurred between 1999 and 2005. When selecting comparable properties,
it was also important to ensure that these properties were not infarct ENERGY
STAR homes. To control for this, the builder name listed in the county assessor’s
records was cross-checked with the list of participating ENERGY STAR builders
as listed on the ENERGY STAR website.

ÿ Ë ® › ® ® ¡ « Î ¡ ® £ – œ ¦ œ

Consistent with related literature on hedonic regression, the regression used in this
study contains several independent variables (Exhibit 2). Original sale price per
square foot is the dependent variable. The expected relationship between each
independent variable and the dependent variable is indicated under the heading
Expected Relationship (Exhibit 2). All of the model variables, with the exception
of BaseFin, Quality, CovProch, and ENERGYSTAR, are scale variables. Variables
appearing with a subscript ‘‘d’’are considered dummy variables. These variables
were measured in binary terms, whether or not a feature is present. For dummy
variables, a value of 1 was given if the feature was present and 0 if the feature
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was absent. The variable Quality is based on the quality indicator included in the
county assessor’s records.

Independent variables with a positive Expected Relationship are expected to
increase house value as buyers are expected to pay more for houses with these
amenities. Age, the only variable with a negative coefficient, is expected to have
a negative effect on house value as buyers are expected to pay less for older homes
(Exhibit 3). Number of stories does not have a predictable coefficient as the
decision to buy a ranch or two-story house is presumably a decision of preference,
not superiority. The quality variable is a seemingly subjective judgment of home
construction, yet it is expected to be a strong indicator of home value. Quality
ratings were provided within the county assessor’s data. Homes could be rated as
poor, average, or good. All of the homes in the data set were rated as being either
of average or good quality.

ÿ ½ ª œ š £ › œ

The result of the regression analysis for the independent variables identified in
Exhibit 2 and the dependent variable sales price was statistically significant at
p ý .01. The R2 value was .735, indicating that 74% of the market valuation
variation could be explained by the model. The effect size for the model was large
(r ü .857) and it had good internal reliability as evidenced by a Cronbach’s alpha
of .317. The absolute coefficient ( ) values for the independent variables included
in the model ranged from a low of 0.018 to a high of 8.664. Independent variables
with beta approaching zero essentially have minimal effect on the sales price,
while variables with larger beta have a greater impact on sales price.

Almost all of the non-energy coefficients have the expected signs with the
exception of TotalSF and Bedrooms; the latter of which is not statistically
significant (p ü .969). The coefficient of the ENERGYSTAR variable was
statistically significant at p ý .01. The beta of the ENERGY STAR variable is
8.664, higher than any other predictor variable.

TotalSF, one variable that would seem to be a strong predictor of home value,
had a surprisingly negative coefficient, as well as a significant p-value. This may
be because TotalSF is strongly correlated with other variables (e.g., LotSF and
Quality) and that there might be a diminishing point of return for additional square
footage (Nevin and Watson, 1998). Another possible reason for this result is that
homebuyers that are more aware of the environmental impact of buildings may
place more value on a smaller home that uses less materials and is more energy
efficient. Bedrooms did not have a significant effect on sale price, even though
this is typically a significant factor in residential pricing. Again, this may be due
to inefficiency in recognizing collinearity. Future studies might benefit from
considering and testing for collinearity and providing an approach to account for
such correlation.

Two important limitations of these results were the exclusion of a location variable
and the use of only ENERGY STAR rated homes. The model used in this study
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did not address locational effects on home price. The data set used did not include
quantifiable information on the market effect of locational variation. Instead, the
researchers controlled for locational impacts by identifying comparables homes
based proximity to ENERGY STAR certified homes. Had a locational variable
been included in the data set, it is expected that the beta for ENERGYSTAR would
be lessened but would not change from a positive to a negative relationship.
Additionally, it would be expected that a significant amount of collinearity would
exist between a locational variable and the ENERGYSTAR variable (and possibility
AGE) since all of the homes were located in fairly new neighborhoods. It is
recommended that future studies include a locational variable.

Further, employing the ENERGY STAR label and accompanying home energy
rating as the determinant and measure of home energy efficiency does not take
into account that homes without the ENERGY STAR label may have an equal or
greater degree of energy efficiency. The purpose of focusing on ENERGY STAR
homes was simplify the identification of energy efficient homes as this was
identified as a significant challenge in previous studies. Additionally, identification
of energy-efficient homes without third-party certification by either homebuyers
or appraisers would require thorough understanding of design and construction
strategies by homebuyers (or appraisers) as homes may be marketed as energy
efficient when in fact they are not (Adomatis, 2010). Therefore, this study focused
only on ENERGY STAR labeled homes. The purpose of this study, however, was
to test the impact of third-party certification of home energy efficiency on market
prices paid by consumers. In the area where this study was conducted, the results
provide further support for added contributory value in the assessment of a
certified energy-efficient home.

ÿ Ì   ¡ ¬ £ š œ ¦   ¡

Although significant awareness exists on the impact of energy consumption by
the U.S. residential sector, adoption of energy-efficient residential designs has been
slow. Of most concern to homebuilders is the perception that the added costs
related to increased energy-efficient design and construction will not be recognized
when the home is sold (Galuppo and Tu, 2010). This concern has persisted even
though prior studies have provided empirical evidence of consumers who
recognize the contributory value of increased energy efficiency. These past studies,
however, used measures of energy efficiency that were not easily replicable or
recognizable by homebuyers, appraisers, or homebuilders. In recent years, several
third-party certifications have become available that can be used to address this
shortcoming of prior studies. Third-party certification can be used to document
the incorporation of design and construction techniques (Adomatis, 2010). One
well-established certification is the EPA’s ENERGY STAR labeling for homes. By
incorporating ENERGY STAR certification into a hedonic regression analysis of
sales prices for homes in Fort Collins, Colorado, this study provides a much
needed update on homebuyers’willingness to pay for increased energy efficiency.

The model tested in this study and which incorporated ENERGY STAR
certification had an R2 of 74%, consistent with the range of R2 values for similar
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models (see Exhibit 1), which ranged from a low of 0.41 to a high of 0.86. These
results support the hypothesis that ENERGY STAR rated homes will have higher
sales prices than comparable non-ENERGY STAR homes in the study area.
Results indicate that ENERGY STAR homes originally sold for $8.66 more per
square foot than non-ENERGY STAR homes in the study area.

This study provides additional empirical evidence that homebuyers recognize the
contributory value of increased energy efficiency. There is also evidence that the
use of a third-party certification such as the ENERGY STAR rating system is
valued by residential consumers. As similar assessment tools of residential energy
efficiency (e.g., USGBC’s LEED for Homes or the NAHB’s National Green
Building Standard) become more prevalent, similar cost premiums will be found
for those homes as well. Further analysis, however will be needed to verify these
predictions across other residential energy assessment tools. As additional studies
are conducted, their combined results should strengthen the market for energy-
efficient homes that are third-party certified. This, in turn should result in an
increased percentage of new homes that are designed and constructed to be more
energy efficient and an overall reduction in the energy consumption of the U.S.
residential sector.
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