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¡ȅ ÁǓȅǸ Iȵ fƏɝ �ȅǻƬƸȣǻѹ

ɯȍǉȵȤ ʗȿɸ Ȅȿɝ ǦȿȵɤȒǬǲɝȒȵȅ Ȳʗ ǉɚɚȩȒǦǉɯȒȿȵ Ȅȿɝ ɯȍǲ i�*� *ȵɯɝǲɚɝǲȵǲɸɝɤȍȒɚ �ǲɤǲǉɝǦȍ �ȿȿɯ �ǉȲɚ ࠤޤަޤަ I ʑȿɸȩǬ
ǥǲ ʐǲɝʗ ǲʖǦȒɯǲǬ ɯȿ ɚǉɝɯȒǦȒɚǉɯǲ Ȓȵ ɯȍȒɤ ǲʐǲȵɯ ɯȿ ǉǬʐǉȵǦǲ Ȳʗ ɝǲɤǲǉɝǦȍ ǉȵǬ ȩǲǉɝȵ ȄɝȿȲ ɯȍǲ ȅɝǲǉɯ ɤǦȍȿȩǉɝɤ Ȓȵ ɯȍȒɤ ͬǲȩǬࠤ

�ȩǲǉɤǲ ͬȵǬȲʗ ǉɚɚȩȒǦǉɯȒȿȵȲǉɯǲɝȒǉȩɤ ǥǲȩȿʑࠤ �ɯǲɚȍǲȵ WǉȲǲɤ ¡ǲɝɝʗ ʑȒȩȩ ɚɝȿʐȒǬǲ ǉ ȩǲɯɯǲɝ ȿȄ ɝǲȄǲɝǲȵǦǲ ɤǲɚǉɝǉɯǲȩʗࠤ

fǉȵʗ ɯȍǉȵȤɤ ǉȵǬ ȤȒȵǬ ɝǲȅǉɝǬɤࠟ
iȒȩɤ Dࠤ ]ǲȍɝ



]ǲɯɯǲɝ ȿȄ fȿɯȒʐǉɯȒȿȵ

¡ȅ ÁǓȅǸ Iȵ fƏɝ �ȅǻƬƸȣǻѹ

ɯȍǉȵȤ ʗȿɸ Ȅȿɝ ǦȿȵɤȒǬǲɝȒȵȅ Ȳʗ ǉɚɚȩȒǦǉɯȒȿȵࠤ I ʑȿɸȩǬ ǥǲ ɯȍɝȒȩȩǲǬ ɯȿ ȅǲɯ ɯȍǲ ȿɚɚȿɝɯɸȵȒɯʗ ɯȿ ǉǬʐǉȵǦǲ Ȳʗ ɝǲɤǲǉɝǦȍ
ǉȵǬ ȩǲǉɝȵ ȄɝȿȲ ɯȍǲ ȅɝǲǉɯ ɤǦȍȿȩǉɝɤ Ȓȵ ɯȍȒɤ ͬǲȩǬ ǉɯ ɯȍǲ i�*� *ȵɯɝǲɚɝǲȵǲɸɝɤȍȒɚ �ǲɤǲǉɝǦȍ �ȿȿɯ �ǉȲɚ ࠤޤަޤަ �ɤ ǉ
ɯȍȒɝǬ ʗǲǉɝ �ȍ$ ɤɯɸǬǲȵɯ Ȓȵ *ǦȿȵȿȲȒǦɤࠟ I ȍǉʐǲ ǉȩɝǲǉǬʗ ǥǲǲȵ ǲʖɚȿɤǲǬ ɯȿ ǉ ʑȒǬǲ ɝǉȵȅǲ ȿȄ ɯȿɚȒǦɤ Ȓȵ ȅɝȿʑɯȍ ȲǉǦɝȿǲ࡙
ǦȿȵȿȲȒǦɤࠟ ȍȿʑǲʐǲɝࠟ I ǬȒǬ ȵȿɯ ȍǉʐǲ ɯȍǲ ǦȍǉȵǦǲ ʗǲɯ ɯȿ ȄȿǦɸɤ ȿȵ ǲȵɯɝǲɚɝǲȵǲɸɝɤȍȒɚ Ȓȵ ɚǉɝɯȒǦɸȩǉɝࠤ I ǥǲȩȒǲʐǲ ɯȍǉɯ ɯȍǲ
�ǲɤǲǉɝǦȍ �ȿȿɯ �ǉȲɚ ǦȿɸȩǬ ǥǲ ǉȵ ȒȲɚȿɝɯǉȵɯ ɤɯǲɚ ɤɯȿȵǲ ɯȿ ɯȍǲ Ȅɸɝɯȍǲɝ ǬǲʐǲȩȿɚȲǲȵɯ ȿȄ Ȳʗ ɝǲɤǲǉɝǦȍ ǉȅǲȵǬǉࠤ

Iȵ Ȳʗ Ǧɸɝɝǲȵɯ ɝǲɤǲǉɝǦȍ I ȄȿǦɸɤ ȿȵ ɯȍǲ ȒȵɯǲɝɤǲǦɯȒȿȵ ǥǲɯʑǲǲȵ ɯǲǦȍȵȿȩȿȅʗ ǉǬȿɚɯȒȿȵࠟ ʑȿɝȤȄȿɝǦǲ ǉȅȒȵȅࠟ ǉȵǬ ǲǦȿ࡙
ȵȿȲȒǦ ȅɝȿʑɯȍࠤ Iȵ ɚǉɝɯȒǦɸȩǉɝࠟ I ȒȵʐǲɤɯȒȅǉɯǲ ʑȍǲɯȍǲɝ ɯȍǲ ɝǉɚȒǬʑȿɝȤȄȿɝǦǲ ǉȅȒȵȅ Ȓȵ ɯȍǲ¨� ɚȿɤɯ ޤޭޭޥ ȍǉɤ ǦȿȵɯɝȒǥɸɯǲǬ
ɯȿ ɯȍǲ ʑǲȩȩ ǬȿǦɸȲǲȵɯǲǬ ɤȩȿʑ Ǭȿʑȵ Ȓȵ ɚɝȿǬɸǦɯȒʐȒɯʗ ȅɝȿʑɯȍ ɯȍɝȿɸȅȍ ɯȍǲ Ǧȍǉȵȵǲȩ ȿȄ ɯǲǦȍȵȿȩȿȅʗ ǉǬȿɚɯȒȿȵࠤ ¨ɤȒȵȅ
ɯȍǲ ǦȿȲɚɸɯǲɝ ǉɤ ǉ Ǧǉɤǲ ɤɯɸǬʗࠟ I ɤȍȿʑ ɯȍǉɯ ɯȍǲɝǲ ǉɝǲ ɤɯɝȿȵȅ Ǧȿȍȿɝɯ ǲ͝ǲǦɯɤ Ȓȵ ɯȍǲ ǉǬȿɚɯȒȿȵ ȿȄ ȵǲʑ ɯǲǦȍȵȿȩȿȅȒǲɤࠤ
ÁȿɝȤǲɝɤ ǉȅǲǬ ީީ࡙ީޭ Ȓȵ ޭެޭޥ ȍǉǬ ǉ ޤޥ ɚǲɝǦǲȵɯǉȅǲ ɚȿȒȵɯ ȩȿʑǲɝ ǉǬȿɚɯȒȿȵ ɝǉɯǲ ȿȄ ǦȿȲɚɸɯǲɝɤ ǉɯ ɯȍǲ ʑȿɝȤɚȩǉǦǲ ǦȿȲ࡙
ɚǉɝǲǬ ɯȿ ɯȍȿɤǲ ǉȅǲǬ ࠤިި࡙ޤި

I ȍȒȅȍȩȒȅȍɯ ɯȍǉɯ ɯȍǲɤǲ ǬȒ͝ǲɝǲȵǦǲɤ Ȳǉɯɯǲɝ ǥʗ ǥɸȒȩǬȒȵȅ ǉȵ ǲȵǬȿȅǲȵȿɸɤ ȅɝȿʑɯȍ ȲȿǬǲȩ ʑȒɯȍ ȿʐǲɝȩǉɚɚȒȵȅ ȅǲȵǲɝ࡙
ǉɯȒȿȵɤ ǉȵǬ Ǧȿɤɯȩʗ ɯǲǦȍȵȿȩȿȅʗ ǉǬȿɚɯȒȿȵ ǥʗ ʑȿɝȤǲɝɤࠤ ͛ǲ ȩǉɯɯǲɝ ǉȩȩȿʑɤ Ȳǲ ɯȿ ȲǉɯǦȍ ɯȍǲ ǬȿʑȵʑǉɝǬɤ ɤȩȿɚȒȵȅ ȩȒȄǲ
ǦʗǦȩǲ ɚɝȿͬȩǲ ȿȄ ɯǲǦȍȵȿȩȿȅʗ ǉǬȿɚɯȒȿȵ ǉɤ ȿȩǬǲɝ ʑȿɝȤǲɝɤ ȍǉʐǲ ȩǲɤɤ ɝǲȲǉȒȵȒȵȅ ɯȒȲǲ Ȓȵ ɯȍǲ ȩǉǥȿɝ ȲǉɝȤǲɯ ǉȵǬ ɯȍɸɤ
ȩȿʑǲɝ ɝǲɯɸɝȵɤ ɯȿ ȍɸȲǉȵ ǦǉɚȒɯǉȩ ȒȵʐǲɤɯȲǲȵɯࠤ ͛ǲ ȲȿǬǲȩ ɚɝǲǬȒǦɯɤ ɯȍǉɯ ǉ ɚȿɚɸȩǉɯȒȿȵ ɤȍȒͫ ɯȿʑǉɝǬɤ ǉȵ ȿȩǬǲɝ ʑȿɝȤ࡙
ȄȿɝǦǲ ʑȒɯȍ ȩǲǉǬ ɯȿ ȩȿʑǲɝ ǉǬȿɚɯȒȿȵ ɝǉɯǲɤ ȿȄ ȵǲʑ ɯǲǦȍȵȿȩȿȅȒǲɤ ʐȒǉ ǉ ɤȒȲɚȩǲ ǦȿȲɚȿɤȒɯȒȿȵ ǲ͝ǲǦɯࠤ ͛Ȓɤ Ȓȵ ɯɸɝȵ ȩȿʑǲɝɤ
ȒȵʐǲɤɯȲǲȵɯ Ȓȵ ɯȍǲ ǉɤɤȿǦȒǉɯǲǬ ǦǉɚȒɯǉȩ ǉȵǬ ɚɝȿͬɯɤ Ȅȿɝ ǲȵɯɝǲɚɝǲȵǲɸɝɤ ǬǲʐǲȩȿɚȒȵȅ ȵǲʑ ɯǲǦȍȵȿȩȿȅȒǲɤࠤ ͛ǲ ȩǉɯɯǲɝ ɯȍǲȵ
ȒȲɚȩȒǲɤ ȩȿʑǲɝ ȒȵʐǲɤɯȲǲȵɯ Ȓȵ �ऑ$ Ȓȵ ɯȍǲ ͬɝɤɯ ɚȩǉǦǲ ǉȵǬ ɯȍɸɤ ȩȿʑǲɝ ǲǦȿȵȿȲȒǦ ȅɝȿʑɯȍࠤ

I ʐǲɝȒȄʗ ɯȍǲ ȲȿǬǲȩࡦɤ ɚɝǲǬȒǦɯȒȿȵɤ Ȅȿɝ ȒȵʐǲɤɯȲǲȵɯ Ȓȵ ȵǲʑ ǲˆɸȒɚȲǲȵɯ ǉȵǬ �ऑ$ ɸɤȒȵȅ ǉ ȩȿǦǉȩ ȩǉǥȿɝ ȲǉɝȤǲɯɤ
ǉɚɚɝȿǉǦȍࠤ Iȵ ɚǉɝɯȒǦɸȩǉɝࠟ I ɤȍȿʑ ɯȍǉɯ ͬɝȲɤ Ȓȵ ǦȿȲȲɸɯȒȵȅ ʡȿȵǲɤ ʑȒɯȍ ʗȿɸȵȅǲɝ ʑȿɝȤȄȿɝǦǲ ȒȵʐǲɤɯȲǲȵɯ Ȳȿɝǲ Ȓȵ
ǦȿȲɚɸɯǲɝ ǲˆɸȒɚȲǲȵɯࠟ ǲȲɚȩȿʗ ǉ ȍȒȅȍǲɝ ɤȍǉɝǲ ȿȄ �ऑ$ ʑȿɝȤǲɝɤࠟ ǉȵǬ ǲʖɚǲȵǬ Ȳȿɝǲ ȿȵ �ऑ$ ǉɤ ȲǲǉɤɸɝǲǬ ǥʗ ɯȍǲ
ǉɤɤȿǦȒǉɯǲǬ ʑǉȅǲ ǥȒȩȩࠤ ͛ǲɤǲ ɝǲɤɸȩɯɤ ɤɸͮǲɤɯ ɯȍǉɯ ʑȿɝȤȄȿɝǦǲ ǉȅȒȵȅ Ȓɤ ȩȒȤǲȩʗ ɯȿ ȍǉʐǲ ȩȿȵȅ࡙ɝɸȵ ȒȲɚȩȒǦǉɯȒȿȵ Ȅȿɝ Ȓȵȵȿʐǉ࡙
ɯȒȿȵ ǉȵǬ ǲǦȿȵȿȲȒǦ ȅɝȿʑɯȍ Ȓȵ ɯȍǲ ¨� ʑȒɯȍ ɚȿɯǲȵɯȒǉȩȩʗ ȩǉɝȅǲ ǥǲȵǲͬɯɤ ɯȿ ɚȿȩȒǦȒǲɤ ǉȒȲǲǬ ǉɯ ɯɝǉȒȵȒȵȅ ȿȩǬǲɝ ʑȿɝȤǲɝɤ
Ȓȵ ȵǲʑ ɯǲǦȍȵȿȩȿȅȒǲɤࠤ

rȵǲ ȿȄ ɯȍǲ Ȥǲʗ ȒȵɤȒȅȍɯɤ ȿȄ ɯȍȒɤ ǉȵǉȩʗɤȒɤࠟ ɯȍǲ ȒȲɚȿɝɯǉȵǦǲ ȿȄ ʑȿɝȤȄȿɝǦǲ ǦȿȲɚȿɤȒɯȒȿȵࠟ ǉɚɚǲǉɝɤ ɯȿ ɯɝǉȵɤȩǉɯǲ ǬȒ࡙
ɝǲǦɯȩʗ ɯȿ ǲȵɯɝǲɚɝǲȵǲɸɝɤȍȒɚࠤ *ȵɯɝǲɚɝǲȵǲɸɝȒǉȩ ɤɸǦǦǲɤɤ ʑȒȩȩ ȵȿɯ ȿȵȩʗ ǬǲɚǲȵǬ ȿȵ ɯȍǲ ȒȵȒɯȒǉȩ ȒǬǲǉࠟ ǥɸɯ ǉȩɤȿ ȿȵ ʑȍǲɯȍǲɝ
ɯȍǲ ǲȵɯɝǲɚɝǲȵǲɸɝ Ǧǉȵ ͬȵǬ ɯȍǲ ɝȒȅȍɯ ʑȿɝȤǲɝɤ ɯȿ ȒȲɚȩǲȲǲȵɯ Ȓɯࠟ ǉɯ ʑȍǉɯ Ǧȿɤɯࠟ ǉȵǬ ȍȿʑ ȩǉɝȅǲ ɯȍǲ ǉǬʐǉȵɯǉȅǲ ȿȄ ɯȍǲ
ȵǲʑ ǦȿȲɚǉȵʗ ʑȒȩȩ ǥǲ ʑȒɯȍ ɝǲɤɚǲǦɯ ɯȿ ǲʖȒɤɯȒȵȅ ͬɝȲɤࠤ *ǉǦȍ Ȅȿɝ ɯȍǲɤǲ ȄǉǦɯȿɝɤ Ȓɤ ȩȒȤǲȩʗ ɯȿ ǬǲɚǲȵǬǲȵɯ ȿȵ ɯȍǲ ࡆȩȿǦǉȩࡅ
ʑȿɝȤȄȿɝǦǲ ǦȿȲɚȿɤȒɯȒȿȵࠤ ͛Ȓɤ Ȓɤ ǲɤɚǲǦȒǉȩȩʗ ɯɝɸǲ ȒȄ ɯȍǲ ǲȵɯɝǲɚɝǲȵǲɸɝ Ȓɤ ɸȵǉǥȩǲ ɯȿ ȒȲɚȩǲȲǲȵɯ ɯȍǲ ȒǬǲǉ ȍǲɝɤǲȩȄࠤ

<ȿɝ ǲʖǉȲɚȩǲࠟ ǉȵ ǲȵɯɝǲɚɝǲȵǲɸɝ ʑȒɯȍ ǉ ʐȒɤȒȿȵ ɯȿ ǉɚɚȩʗ ɝȿǥȿɯȒǦɤ ǉȵǬ �I ɯȿ ȩȒȄǲ ɤɯȿǦȤ ȄǉɝȲȒȵȅࠟ ǥɸɯ ʑȒɯȍȿɸɯ ɯȍǲ
ǬǲɯǉȒȩǲǬ ǦȿǬȒȵȅ ȿɝ ɝȿǥȿɯȒǦɤ ȤȵȿʑȩǲǬȅǲࠟ ʑȒȩȩ ȵǲǲǬ ɯȿ ͬȵǬ ɯȍǲ ɝȒȅȍɯ ʑȿɝȤǲɝɤ ɯȿ ȒȲɚȩǲȲǲȵɯ ȍǲɝ ʐȒɤȒȿȵ Ȓȵ ɯȍǲ ȩȿǦǉȩ

ަ



ȩǉǥȿɝ ȲǉɝȤǲɯࠤ ͛Ȓɤ ȲȒȅȍɯ ȵȿɯ ǥǲ ȄǲǉɤȒǥȩǲ ȒȄ ɯȍǲ ȩǉǥȿɝ ȲǉɝȤǲɯ Ȓɤ ǬȿȲȒȵǉɯǲǬ ǥʗ ǉȵ ǉȅȒȵȅ ʑȿɝȤȄȿɝǦǲ ɤɚǲǦȒǉȩȒʡǲǬ
Ȓȵ ȿȩǬǲɝ ɯǲǦȍȵȿȩȿȅȒǲɤࠤ �ȒȲȒȩǉɝȩʗࠟ ɯȍȒɤ ȲȒȅȍɯ ȵȿɯ ǥǲ ɚɝȿͬɯǉǥȩǲ ȿɝ ȿɯȍǲɝʑȒɤǲ ͬȵǉȵǦȒǉȩȩʗ ȄǲǉɤȒǥȩǲ ȒȄ ɯȍǲɝǲ ǉɝǲ Ȅǲʑ
ࡆʗȿɸȵȅࡅ ʑȿɝȤǲɝɤ ʑȒɯȍ ɯȍǲ ǉɚɚɝȿɚɝȒǉɯǲ ɤȤȒȩȩ ɤǲɯ ǉȵǬ Ȳǉȵʗ ǦȿȲɚǉȵȒǲɤ ǦȿȲɚǲɯȒȵȅ Ȅȿɝ ɯȍǲȲࠤ ͛ɸɤࠟ ɯȍǲ ɤɸɚɚȩʗ ȿȄ
ɤȤȒȩȩɤ Ȓɤ ǉ Ȥǲʗ ɤɸǦǦǲɤɤ ȄǉǦɯȿɝ ɯȿ ǲȵɯɝǲɚɝǲȵǲɸɝɤȍȒɚࠤ

<Ȓȵǉȩȩʗࠟ ȵȿɯǲ ɯȍǉɯ ɯȍǲ ɤɸɚɚȩʗ ȿȄ ɤȤȒȩȩɤ ʑȒȩȩ ǉȩɤȿ ǉ͝ǲǦɯ ɯȍǲ ǦȍȿȒǦǲ ȿȄ ɯǲǦȍȵȿȩȿȅʗ ǉȵǬ ɯȍǲɝǲǥʗ ȲȒȅȍɯ ǉ͝ǲǦɯ ɯȍǲ
ǲȵɯɝǲɚɝǲȵǲɸɝɤȍȒɚ ǬǲǦȒɤȒȿȵ Ȓȵ ɯȍǲ ͬɝɤɯ ɚȩǉǦǲࠤ <ȿɝ ǲʖǉȲɚȩǲࠟ ǦȿȵɤȒǬǲɝ ǉ ɚȿɯǲȵɯȒǉȩ ǲȵɯɝǲɚɝǲȵǲɸɝ ʑȒɯȍ ǉȵ ȒǬǲǉ Ȅȿɝ ǉ
Ǭǉɯǉ ǉȵǉȩʗɯȒǦɤ ǥǉɤǲǬ ǦȿȲɚǉȵʗࠤ ͛ǲ ǲȵɯɝǲɚɝǲȵǲɸɝ ǦȿɸȩǬ Ǧȍȿȿɤǲ ɯȿ ǥɸȒȩǬ ȿȵ ǥǉɤȒǦ ȲǉǦȍȒȵǲ ȩǲǉɝȵȒȵȅ ǉȩȅȿɝȒɯȍȲɤ ȿɝ
Ǭǲʐǲȩȿɚ ǉ Ǭǲǲɚ ȩǲǉɝȵȒȵȅ ǥǉɤǲǬ ǉɚɚɝȿǉǦȍࠟ ʑȍǲɝǲ ɯȍǲ ȩǉɯɯǲɝ ɝǲˆɸȒɝǲɤ ǉ Ǭǲǲɚǲɝ ȤȵȿʑȩǲǬȅǲ ȿȄ ɝǲǦǲȵɯ ɯǲǦȍȵȿȩȿȅȒǦǉȩ
ǬǲʐǲȩȿɚȲǲȵɯɤࠤ $ǲɚǲȵǬȒȵȅ ȿȵ ɯȍǲ ǉʐǉȒȩǉǥȩǲ ɤȤȒȩȩ Ȓȵ ɯȍǲ ȩȿǦǉȩ ȩǉǥȿɝ ȲǉɝȤǲɯࠟ ȿȵȩʗ ɯȍǲ ȄȿɝȲǲɝ ǉɚɚɝȿǉǦȍ ȲȒȅȍɯ ǥǲ
ȄǲǉɤȒǥȩǲࠟ ȍȿʑǲʐǲɝࠟ ɯȍǲ ȩǲɤɤ ǉǬʐǉȵǦǲǬ ǉɚɚɝȿǉǦȍ ȲȒȅȍɯ ǉȩɤȿ ȩǲǉǬ ɯȿ ǉ ȩǲɤɤǲɝ ǉǬʐǉȵɯǉȅǲ ȿʐǲɝ ǲɤɯǉǥȩȒɤȍǲǬ ǦȿȲɚǲɯȒɯȿɝɤ
Ȓȵ ɯȍǲ ȲǉɝȤǲɯࠟ ɝǲȵǬǲɝȒȵȅ ǲȵɯɝǲɚɝǲȵǲɸɝɤȍȒɚ Ȳȿɝǲ ɝȒɤȤʗ ǉȵǬ ȩǲɤɤ ɚɝȿͬɯǉǥȩǲࠤ �ǲɤɸȩɯȒȵȅࠟ ǉ ɚȿɯǲȵɯȒǉȩ ǲȵɯɝǲɚɝǲȵǲɸɝ
ȲȒȅȍɯ Ȅȿɝȅȿ ǉȵ ȿɚɚȿɝɯɸȵȒɯʗ Ǭɸǲ ɯȿ ɤȤȒȩȩ ɤǦǉɝǦȒɯʗ Ȓȵ ɯȍǲ ȩȿǦǉȩ ȩǉǥȿɝ ȲǉɝȤǲɯࠤ

Iȵ Ȅɸɯɸɝǲ ʑȿɝȤ I ɚȩǉȵ ɯȿ ǥɸȒȩǬ ȿȵ ɯȍǲɤǲ ǦȿȵɤȒǬǲɝǉɯȒȿȵɤ ǉȵǬ Ǭǲʐǲȩȿɚ ǉ ȄɝǉȲǲʑȿɝȤ ɯȍǉɯ ȲǉɝɝȒǲɤ ǲȵɯɝǲɚɝǲȵǲɸɝȒǉȩ
ǦȿȲɚǲɯȒɯȒȿȵ ǉȵǬ ͬɝȲ ǬʗȵǉȲȒǦɤ ʑȒɯȍ ȩǲǉɝȵȒȵȅ ǉȵǬ ɯǲǦȍȵȿȩȿȅʗ ǉǬȿɚɯȒȿȵ ǬʗȵǉȲȒǦɤ Ȓȵ ɯȍǲ ȩǉǥȿɝ ȲǉɝȤǲɯࠤ I ǥǲȩȒǲʐǲ
ɯȍǉɯ ɯȍȒɤ ǦȿɸȩǬ ʗȒǲȩǬ Ȅǉɝ ɝǲǉǦȍȒȵȅ ȒȵɤȒȅȍɯɤ Ȓȵɯȿ ɚɝȿǬɸǦɯȒʐȒɯʗ ǬʗȵǉȲȒǦɤࠟ ɯȍǲ ɝȿȩǲ ȿȄ ǲȵɯɝǲɚɝǲȵǲɸɝɤȍȒɚ Ȓȵ ǲǦȿȵȿȲȒǦ
ȅɝȿʑɯȍࠟ ǉȵǬ ɯȍǲ ɝǲǦǲȵɯ ɤȩȿʑ Ǭȿʑȵ Ȓȵ ɚɝȿǬɸǦɯȒʐȒɯʗ ȅɝȿʑɯȍ Ȓȵ ǉǬʐǉȵǦǲǬ ǲǦȿȵȿȲȒǲɤࠤ

͛ǲ i�*� *ȵɯɝǲɚɝǲȵǲɸɝɤȍȒɚ �ȿȿɯ �ǉȲɚ ʑȿɸȩǬ ǥǲ ǉ ȅɝǲǉɯ ȿɚɚȿɝɯɸȵȒɯʗ Ȅȿɝ Ȳǲ ɯȿ ȤȒǦȤ ɤɯǉɝɯ ɯȍȒɤ ǉȅǲȵǬǉࠤ
�ǲɤȒǬǲɤ ǥɝȿǉǬǲȵȒȵȅ Ȳʗ ɸȵǬǲɝɤɯǉȵǬȒȵȅ ȿȄ ɯȍǲ ǲʖȒɤɯȒȵȅ ȩȒɯǲɝǉɯɸɝǲࠟ Ȓɯ ʑȿɸȩǬ ȅȒʐǲ Ȳǲ ɯȍǲ ȿɚɚȿɝɯɸȵȒɯʗ ɯȿ ɚȿɯǲȵɯȒǉȩȩʗ
ȅǲɯ ȄǲǲǬǥǉǦȤ ȿȵȲʗ ǲʖȒɤɯȒȵȅ ȒǬǲǉɤ ǉȵǬ Ǭǲʐǲȩȿɚ ȵǲʑ ȿȵǲɤࠤ <ɸɝɯȍǲɝȲȿɝǲࠟ ǲʖɚȿɤɸɝǲ ɯȿ ǉ ʑȒǬǲ ɝǉȵȅȒȵȅ ɤǲɯ ȿȄ ɝǲɤǲǉɝǦȍ
ȿȵ ǲȵɯɝǲɚɝǲȵǲɸɝɤȍȒɚ ʑȒȩȩ ǉȩȩȿʑ Ȳǲ ɯȿ ǦȿȵȵǲǦɯ ɯȿ ǲʖȒɤɯȒȵȅ ȩȒɯǲɝǉɯɸɝǲ ǥǲɯɯǲɝ ǉȵǬ ɝǉȒɤǲ Ȳʗ ǉʑǉɝǲȵǲɤɤ Ȅȿɝ ɚȿɯǲȵɯȒǉȩ
ɝǲɤȿɸɝǦǲɤࠟ Ǭǉɯǉ ɤȿɸɝǦǲɤࠟ ǉȵǬ ɝǲɤǲǉɝǦȍǲɝɤ ʑȿɝȤȒȵȅ ȿȵ ɤȒȲȒȩǉɝ ɚɝȿǥȩǲȲɤࠤ

I ʑȿɸȩǬ ǉȩɤȿ ǥǲ ǲȵɯȍɸɤȒǉɤɯȒǦ ǉǥȿɸɯ ɯȍǲ ȿɚɚȿɝɯɸȵȒɯʗ ɯȿ ǬȒɤǦɸɤɤ ɯȍǲ ȩǲǦɯɸɝǲ ȲǉɯǲɝȒǉȩ ǉȵǬ ǲʖǦȍǉȵȅǲ ȒǬǲǉɤ ʑȒɯȍ
Ȅǲȩȩȿʑ ɚǉɝɯȒǦȒɚǉȵɯɤ Ȓȵ ɯȍǲ ǲʐǲȵɯࠤ I ǉȲ ǉ ͬɝȲ ǥǲȩȒǲʐǲɝ Ȓȵ ǲʖǦȍǉȵȅǲ ǉȵǬ ǦȿȩȩǉǥȿɝǉɯȒȿȵ ǉȵǬ ʑȿɸȩǬ ǥǲ ʐǲɝʗ ǲʖǦȒɯǲǬ
ɯȿ ɤȍǉɝǲࠟ ǬȒɤǦɸɤɤࠟ ǉȵǬ ǲʖɚȩȿɝǲ ʑȒɯȍ Ȅǲȩȩȿʑ �ȍ$ ɤɯɸǬǲȵɯɤ ɤȍǉɝȒȵȅ Ȳʗ ǉǦǉǬǲȲȒǦ Ȓȵɯǲɝǲɤɯɤࠤ

͛ǉȵȤ ʗȿɸ ǉȅǉȒȵ Ȅȿɝ ǦȿȵɤȒǬǲɝȒȵȅ Ȳʗ ǉɚɚȩȒǦǉɯȒȿȵࠤ I ʑȿɸȩǬ ǥǲ ǲʖǦȒɯǲǬ ɯȿ ǥǲ ǉȵ ǉǦɯȒʐǲ ɚǉɝɯȒǦȒɚǉȵɯ Ȓȵ ɯȍǲ i�*�
*ȵɯɝǲɚɝǲȵǲɸɝɤȍȒɚ �ǲɤǲǉɝǦȍ �ȿȿɯ �ǉȲɚ ࠤޤަޤަ

fǉȵʗ ɯȍǉȵȤɤ ǉȵǬ ȤȒȵǬ ɝǲȅǉɝǬɤࠟ
iȒȩɤ Dࠤ ]ǲȍɝ

ާ



614; 0� 4-0:
MBHbH2?`!#mX2/m

7NÅKM +WV\IK\ 1VNWZUI\QWV
��� *Ia ;\I\M :L � ,MXIZ\UMV\ WN -KWVWUQK[
*W[\WV� 5) �����
7NÅKM" *��)
5WJQTM" �� ����� ��� ����

0WUM +WV\IK\ 1VNWZUI\QWV
�� -OZMUWV\ :L

)XIZ\UMV\ �
*ZQOP\WV� 5) �����

8MZ[WVIT 1VNWZUI\QWV"
,I\M WN JQZ\P" )]O][\ ��VL �!!�
+Q\QbMV[PQX" /MZUIVa

-L]KI\QWV
*W[\WV =VQ^MZ[Q\a� ���� \W XZM[MV\
8P�,� +IVLQLI\M QV -KWVWUQK[
-`XMK\ML +WUXTM\QWV ,I\M" 2]VM ����

*IZKMTWVI /ZIL]I\M ;KPWWT WN -KWVWUQK[� ���� \W ����
5I[\MZ QV -KWVWUQK[ IVL .QVIVKM
:IVSML �ZL W]\ WN !�

0]UJWTL\ =VQ^MZ[Q\a *MZTQV� ���� \W ����
*IKPMTWZ WN ;KQMVKM QV -KWVWUQK[
:MNMZMVKM["

;\MXPMV <MZZa
*W[\WV =VQ^MZ[Q\a
����� ��������
[\MXPMV\(J]�ML]

8I[K]IT :M[\ZMXW
*W[\WV =VQ^MZ[Q\a
����� ����� ��
XI[K]IT(J]�ML]

<MIKPQVO IVL :M[MIZKP .QMTL[
8ZQUIZa ÅMTL[" 5IKZWMKWVWUQK[� 4IJWZ
;MKWVLIZa ÅMTL[" -KWVWUQK /ZW_\P� <MKPVWTWOQKIT +PIVOM IVL 1VVW^I\QWV� -V\ZMXZMVM]Z[PQX

<MIKPQVO -`XMZQMVKM
;]UUMZ ;MUM[\MZ� ���!� -+ ���" )L^IVKML 5IKZWMKWVWUQK[� *W[\WV =VQ^MZ[Q\a� <MIKPQVO )[�
[Q[\IV\ NWZ 8ZWNM[[WZ )LIU /]ZMV IVL 8ZWNM[[WZ :WJMZ\ 3QVO ?QV\MZ ;MUM[\MZ� ��� � -+ ���"
1V\ZWL]K\QWV \W 5IKZWMKWVWUQK[� *W[\WV =VQ^MZ[Q\a� <MIKPQVO )[[Q[\IV\



:M[MIZKP -`XMZQMVKM IVL 7\PMZ -UXTWaUMV\
;]UUMZ ;MUM[\MZ� ����� :M[MIZKP )[[Q[\IV\ NWZ 8ZWNM[[WZ 8I[K]IT :M[\ZMXW
?QV\MZ ;MUM[\MZ� ���!� :M[MIZKP )[[Q[\IV\ NWZ 8ZWNM[[WZ ;\MXPMV <MZZa
;]UUMZ� ���!� ;]UUMZ :M[MIZKP )[[Q[\IV\ NWZ 8ZWNM[[WZ 8I[K]IT :M[\ZMXW
;]UUMZ� ��� � ;]UUMZ :M[MIZKP )[[Q[\IV\ NWZ 8ZWNM[[WZ 8I[K]IT :M[\ZMXW
;MX\MUJMZ ���� \W 2]Ta ����� ;MVQWZ )[[WKQI\M� ,MTWQ\\M 448� -KWVWUQK +WV[]T\QVO

8ZM[MV\I\QWV[
5IZKP� ����� B-? 1V\MZVI\QWVIT +WVNMZMVKM WV ¹<PM /MZUIV 4IJWZ 5IZSM\ QV I /TWJITQbML
?WZTL" <ZILM� <MKPVWTWOa� IVL ,MUWOZIXPQK[º C4QSMTa \W JM KIVKMTTML L]M \W \PM +WZWVI^QZ][E
5IZKP� ����� /ZMMV 4QVM 5IKZW 5MM\QVO C+IVKMTTML L]M \W \PM +WZWVI^QZ][E

0WVWZ[ IVL )_IZL[
���!����� *M[\ ;MKWVL AMIZ 8IXMZ 8ZQbM NWZ ¹)OQVO� <MKPVWTWOa )LWX\QWV� IVL /ZW_\Pº

:M[MIZKP 8IXMZ[ QV 8ZWOZM[[
¹)OQVO� <MKPVWTWOa )LWX\QWV� IVL /ZW_\Pº
<PQ[ XIXMZ M`XTWZM[ _PM\PMZ _WZSNWZKM IOQVO QV \PM =; PI[ KWV\ZQJ]\ML \W \PM ZMKMV\ [TW_LW_V
QV XZWL]K\Q^Q\a OZW_\P IVL QV^M[\UMV\ \PZW]OP Q\[ QUXIK\ WV \MKPVWTWOa ILWX\QWV� 1 LWK]UMV\
\PI\ WTLMZ _WZSMZ[ _MZM [TW_ \W ILWX\ KWUX]\MZ[ L]ZQVO \PM XMIS ILWX\QWV XMZQWL NZWU �! ! \W
����� 5W\Q^I\ML Ja \PQ[ M^QLMVKM 1 J]QTL IV MVLWOMVW][ OZW_\P� W^MZTIXXQVO OMVMZI\QWV UWLMT
_Q\P KW[\Ta TMIZVQVO \PI\ ZMXTQKI\M[ \PM WJ[MZ^ML KWPWZ\ MNNMK\[� <PM UWLMT XZMLQK\[ I [TW_LW_V
QV QV^M[\UMV\ QV VM_ MY]QXUMV\ IVL :�, QV ZM[XWV[M \W IV IOQVO _WZSNWZKM I[ _MTT I[ TW_MZ
XZWL]K\Q^Q\a OZW_\P QV \PM TWVO Z]V� 1 KWVÅZU \PM ÅZ[\ \_W XZMLQK\QWV[ ][QVO I TWKIT TIJWZ UIZSM\[
IXXZWIKP Ja [PW_QVO \PI\ ÅZU[ QV KWUU]\QVO bWVM[ _Q\P IV IOQVO _WZSNWZKM QV^M[\ML TM[[ QV
KWUX]\MZ[ IVL PI^M TW_MZ :�, M`XMVLQ\]ZM[�

¹,W +PIZQ\QM[ :M[XWVL'º �_Q\P +PZQ[\QVM -`TMa IVL ;\MXPMV <MZZa�
?M QV^M[\QOI\M J][QVM[[ KaKTM LaVIUQK[ QV \PM =; KPIZQ\a [MK\WZ ][QVO UQKZW LI\I KW^MZQVO \PM
]VQ^MZ[M WN KPIZQ\QM[ QV \PM =;� :M^MV]M[ IVL M`XMVLQ\]ZM[ I\ \PM ÅZU IVL +B TM^MT IZM [\ZWVOTa
XZW�KaKTQKIT XI\\MZV[ QVLQKI\QVO \PI\ KPIZQ\QM[ OMVMZITTa LW VW\ M`XIVL \PMQZ [MZ^QKM[ QV \QUM[ WN
VMML� .]Z\PMZUWZM� _M QLMV\QNa []XXTa [PWKS[ ][QVO KPIZQ\a�XIZMV\ ZMTI\QWV[PQX[ IVL LWK]UMV\
\PI\ KPIZQ\QM[ M`XIVL \PMQZ TWKIT IK\Q^Q\a QV ZM[XWV[M \W I XW[Q\Q^M []XXTa [PWKS[ \W I^IQTIJTM N]VL[�
7]Z ZM[]T\[ IZM JZWILTa QV TQVM _Q\P I UWLMT WN ÅVIVKQIT NZQK\QWV[ QV \PM KPIZQ\a [MK\WZ�

¹5MI[]ZQVO ;SQTT�*QI[ML <MKPVWTWOQKIT +PIVOM QV =; 8I\MV\[º �_Q\P 6I\ITQI =UIV[Sa
+I[IXI�
?M ][M Y]IV\Q\I\Q^M \M`\ IVITa[Q[ UM\PWL[ \W LWK]UMV\ \PM M`\MVL WN [SQTT JQI[ML \MKPVWTWOQKIT
KPIVOM QV =; XI\MV\[ [QVKM \PM �!��[� 7]Z UM\PWLWTWOa TM^MZIOM[ WKK]XI\QWV LM[KZQX\QWV[ XZW�
^QLML Ja \PM =; ,MXIZ\UMV\ WN 4IJWZ \W QLMV\QNa [SQTT�JQI[ IVL \ISM[ QV\W IKKW]V\ \I[S[ KPIVOM[
IKZW[[ WKK]XI\QWV [QVKM �!��� ?M M`XTWZM \PM TWKIT LZQ^MZ[ WN ;SQTT�*QI[ML 1VVW^I\QWV ][QVO QV^MV�
\WZ TWKI\QWV[ IVL M`XTWZM \PM QUXIK\ WN \PM TWKIT _IOM [\Z]K\]ZM� QVMY]ITQ\a� IVL X]JTQK N]VLQVO
WN ZM[MIZKP�

4I[\ ]XLI\ML" 5IZKP ��� ����



Boston University Transcript Preview Contact

view: with Name and ID | without Name and ID
This is a preview of your Boston University transcript only.
A preview is not available for Wheelock College (1888 – May 2018) transcripts.

Boston University and Wheelock College (1888 – May 2018) transcripts may be requested
by
selecting the Order Transcript button.

Order Transcript

Student
Name: Nils Haakon Lehr

Student
Id: U30-89-3881

For confidentiality, your
name will be displayed for
only 20 seconds. If you
wish to print this Transcript
with the name and id,
please do so NOW!

(Please note that the name and ID fields are read only for
your protection. If the information in them is incorrect
please contact Link support.)
DEGREE AWARDED
None

BASIS OF ADMISSION
Humboldt Universitaet zu Berlin
Berlin, Germany
    Bachelor of Science
Universidad Pompeu Fabra
Barcelona, Spain
    Master in Economics and Financ

PROGRAM OF STUDY
GRS, Ph.D., Economics

    COURSE        COURSE        CREDIT        GRADE        HONOR        SEM-GPI   
    CODE        TITLE        POINTS        CUM-GPA   

FALL 2017
ADMITTED to Graduate School of Arts and Sciences
Doctor of Philosophy
    GRS EC701 MICROECON THRY 4.0                   A- 14.8       
    GRS EC702 MACRO THEORY 4.0                   A 16.0       
    GRS EC705 INTRO MATH ECON 4.0                   A- 14.8       
    GRS EC707 ADV STATISTICS 4.0                   A- 14.8        3.78       

3.78       
SPRING 2018
    GRS EC703 ADV MICR THEORY 4.0                   A 16.0       
    GRS EC704 ADV MACRO THEOR 4.0                   A 16.0       
    GRS EC708 ADV ECNMETRIC 1 4.0                   A 16.0       
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    GRS EC742 APPLIED MACROEC 4.0                   A 16.0        4.00       
3.89       

FALL 2018
    GRS EC699 TEACHNG COLL EC 2.0                   P 0.0       
    GRS EC709 ADV ECNMETRIC 2 4.0                   A- 14.8       
    GRS EC741 TOP IN MAC/MON 4.0                   A 16.0       
    GRS EC745 ASSET-PRICING 4.0                   A- 14.8       
    GRS EC791 INT'L TRADE 4.0                   A 16.0        3.85       

3.88       
SPRING 2019
    GRS EC699 TEACHNG COLL EC 2.0                   P 0.0       
    GRS EC732 TOP INDUST ORG 4.0                   A 16.0       
    GRS EC762 TOP APP PUB FIN 4.0                   A- 14.8       
    GRS EC794 FIN ECONOMETRIC 4.0                   A- 14.8        3.80       

3.86       
FALL 2019
    GRS EC902 DW MACROECON 1 2.0                   P 0.0       
    GRS EC943 DS MACRO/MONEY1 4.0                   A 16.0        4.00       

3.87       
SPRING 2020
    GRS EC904 DW MACRO ECON 2 2.0                    0.0       
-----------------------------------------
Cumulative Credits Earned : 70.0
Cumulative Grade Point Average : 3.87
-----------------------------------------
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Boston University College of Arts & Sciences 
Department of Economics         
 
13 March 2020 
 
Dear Colleagues, 
 
I'm writing to recommend Nils Lehr, a BU economics PhD student and advisee of mine, for 
admission to the NBER’s 2020 Entrepreneurship Bootcamp. Nils would be an ideal choice for 
your program. 
 
Nils’ research agenda is active and tied directly to entrepreneurship and innovation. In his main 
research project so far, Nils tackles an ambitious question while simultaneously bringing 
something new to the conversation. He asks whether the aging of the US population matters for 
income and growth at the macro level. Now, due to the magnitude of the recent shifts in US 
population dynamics, papers on the consequences of demographic decline are sprouting up quite 
frequently in macro. Nevertheless, Nils' analysis is novel in this space. From an entrepreneurship 
perspective, understanding the sources and consequences of declining growth and dynamism in 
the US economy is of course crucial. 
 
In addition to empirical work described further below, Nils emphasizes an interesting theoretical 
possibility. After a population growth decline, the share of young within the population will fall 
during an aging process. The young, with longer horizons than the old, may be more willing to 
spend the time, effort, and resources to adopt new technologies. So with a graying population, 
macro productivity may decline both in a static/levels sense (with less adoption of new 
technologies today, and hence lower productivity today) and in a dynamic/growth sense (because 
the creators of new technologies anticipate lower adoption in future, and invest less in the 
creation of new technologies). The natural predictions are that economic growth rates, investment 
rates, and innovation rates should decline with the aging of the population. 
 
The key insight Nils adds to the existing literature here is that demographic shifts may matter not 
only because of changes in the growth of the overall size of the population, which is the typical 
focus of other papers in this area, but also purely through an age composition effect on 
technology adoption. Nils’ theoretical analysis demonstrates an ability to craft clean, intuitive 
models sharply focused on a single insight and delivering robust predictions about his central 
questions.  
 
Nils did not stop at simply proposing this new theoretical idea. In his paper, he pushes forward 
with first rate empirical execution. The empirical portion of his paper splits into two components. 
Initially, he adopts the Current Population Survey special questions on computer usage for a case 
study. Adoption of computers in the workplace is heterogeneous across age groups, declining 
relatively strongly with age. This set of evidence, while suggestive, is mostly descriptive. I'd like 
to note that I don't usually have the opportunity to engage with my empirical macro students on 
the subtleties of age-cohort-time identification challenges, but I was pleased to see after pushing 
him on this that Nils is entirely on top of these details in a way that speaks well of his broader 



applied toolkit and instincts. He is careful not to overclaim based on these descriptive technology 
adoption patterns. 
 
After studying technology adoption, Nils moves on to the second step of his empirical analysis, 
which seeks to understand whether aging causes declining investment and innovation. Exploiting 
commuting zone-level variation in historical fertility rates, Nils instruments for the age 
composition of these locations in recent years. Mapping industries, which have a slow-moving 
geographical distribution, to locations, Nils then constructs a derived instrument for industry-
level worker age compositions. The key identifying assumption is that, conditional upon a rich set 
of disaggregated trends and fixed effects, historical variation in fertility rates across decades is 
uncorrelated with recent fluctuations in a local industry's incentives to innovate or invest. The 
resulting IV regressions reveal that historical local fertility fluctuations are powerful predictors of 
industry age composition in industries recently, and that a younger workforce appears to cause 
higher tangible and intangible/innovative investments at the industry level. 
 
Taken together, Nils’ paper demonstrates good judgement along three dimensions. He chose to 
attack an important question. He also chose to investigate this question with a novel theoretical 
idea, cleanly implemented. And, finally, he chose to implement a set of direct empirical tests of 
his mechanism using disaggregated variation. To my mind, this is a winning combination, and the 
results speak well to both this paper’s potential impact as well as to Nils’ future as an applied 
macro researcher. 
 
In his first two years at BU, Nils has already made a deep impression on our macro group. His 
second-year paper, tightly focused on innovation, won our department’s paper prize by general 
acclaim, and he’s well known in our department as a top independent researcher, research 
assistant, and teacher. 
 
Based on my experiencing teaching him in multiple PhD courses and advising him on subsequent 
research projects, I have little doubt that he will be a prepared, engaged, and creative participant 
in your camp. 
 
Because of Nils’ strong existing research, his engaged participation in our macro group, and his 
exciting agenda in the area of innovation and entrepreneurship, I am pleased to strongly 
recommend Nils for your bootcamp. 
 
Best, 

 
Stephen J. Terry 
 




