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Law shows us many paradoxes. Perhaps the strangest of
all is that, on the one hand, a people’s law, can be regarded
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other hand, legal transplants – the moving of a rule or a
system of law from one country to another, or from one
people to another – have been common since the earliest
recorded history.
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“This [OASDI] is usually referred to as social security and
is intended to provide a basic standard of living to the aged,
the disabled, and their survivors” (Stigliz, 2000, p. 353).
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“To citizens in old age the public authorities shall
guarantee economic sufficiency through adequate and
periodically updated pensions”.
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“Everyone shall be guaranteed by an Act the right to basic
subsistence in the event of unemployment, illness, and
disability and during old age as well as the birth of a
child or the loss of a provider”.
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“The state shall establish a system of social insurance to
promote social welfare to the aged and the physically
disabled”.
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הצבע מבטא שייכות למסורת משפטית:
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˙ÂÈÎ„Ú ˙Â˜ÂÁ±ππ≤ ÈÙÏ ˙Â˜ÂÁ
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ÚÂ·˜±∑Æ∑≤∂≠∏Æπ≤∑±µÆ∂∂≥±∑Æ∑≤π≠±±Æπµ¥
≠±Æ≤≤µ≠∞Æ∂≤∂≠±Æ∞≥≠±Æ±≥≤≠∞Æ∏∞∏

˘ÙÏ ¯ˆÂ˙‰ ‚ÂÏ≠∞Æ∑≤±∏Æ±∂±‚≠∞Æ≤ππ≠∞Æ¥≤∏πÆ¥µ∞·

≠∞Æ±∂∂≠±Æπ∂∂≠∞Æ∞∂∑≠∞Æ∞∏π≠≤Æ±∂

‚· ‰ÈÈÒÂÏÎÂ‡‰´∂µ ÏÈ±Æ¥≥¥‡±Æ¥¥π‡±Æ¥±≥‡

≠≥Æπ∂π≠≥Æπ∏∂≠≥Æ∂∂≥

‰ÈË¯˜ÂÓ„‰ „„Ó±Æπ≤¥πÆ±∞¥‚±Æ¥∞∑±Æ≥π¥∑Æ≤±µ
≠∞Æ¥∞∑≠±Æ∏∑∂≠∞Æ≤∏π≠∞Æ≤∑∂≠±Æ≥∂µ

·Á‰ ˙ÂÈÂÎÊ‰ „„Ó˙ÂÈ˙¯∞Æ≥∞≤≠∞Æ≤¥∂±Æ±±¥≠∞Æ≤∏±≠∞Æ∂∑≥
≠∞Æ∏µ±≠∞Æ±≥∏≠∞Æ¥∂≠∞Æ±∂π≠∞Æ≥∂∏

Adj. R2∞Æ¥≤≤∞Æ≤∏¥∞Æ¥∞≤∞Æ≤∑±

˙ÂÈÙˆ˙‰ ¯ÙÒÓ∂∂∂∂∂±∂±

Æ‡Æ±• Ï˘ ‰Ó¯· ˜‰·ÂÓ
Æ·Æµ• Ï˘ ‰Ó¯· ˜‰·ÂÓ
Æ‚Æ±∞• Ï˘ ‰Ó¯· ˜‰·ÂÓ
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·Ï ˙È˙˜ÂÁ‰ ˙ÂÎÊ‰·Ú‰ ÈÓÂÏ˘˙ ¨ÈÏ‡ÈˆÂÒ ÁÂËÈÔÂÈÂÂ˘≠È‡Â ‰¯

˙ÂÈÎ„Ú ˙Â˜ÂÁ±ππ≤ ÈÙÏ ˙Â˜ÂÁ
·Ú‰ ÈÓÂÏ˘˙‰¯·Ú‰ ÈÓÂÏ˘˙‰¯ÔÂÈÂÂ˘≠È‡‰

®‚¢Ó˙‰Ó ¯ÂÚÈ˘©®‚¢Ó˙‰Ó ¯ÂÚÈ˘©®ÈÈß‚ „„Ó©

OLSOLSIVOLSOLSOLSOLSOLS

ÚÂ·˜≠∞Æ¥µ∑≠≤πÆ≤¥‡≠±Æπ¥≥∞Æ±∏≥≠±Æπ±±≠≥±Æ∏‡≤πÆ∑‚∑∑Æ∂±‡

®∞Æ∞∂≥©®≥Æ¥±¥©®∞Æ≤µ≥©®∞Æ∞≤±©®∞Æ≤≥∏©®≥Æµ∏±©®±Æπ∑µ©®µÆ≥∞π©

¯ˆÂ˙‰ ‚ÂÏ
˘ÙÏ≠±Æ¥∏≤∑Æπ≤π‡≠±Æ≤µπ≠±Æ∞ππ≠∞Æπµ≥∏Æ∏µπ‡µÆπ∑∑≠πÆπ∑∑·

®∞Æ∂∂∑©®≥Æ±∞∂©®∞Æµ¥∂©®∞Æ¥±≥©®∞Æ≥∏≤©®≥Æ≥∞∂©®±Æ≤≥∏©®≤Æ±∏±©

‰ÈÈÒÂÏÎÂ‡
‚·∂µ´ ÏÈ±Æ¥π∂‡±Æµ∞µ‡±Æ¥±∑‡±Æ¥≤µ‡≠±Æπ¥∑‡

®∑Æµ∂≥©®∑Æ≥∑∏©®∂Æ≤∞π©®∂Æ∂µ¥©®µÆ∞∂∏©

„„Ó
‰ÈË¯˜ÂÓ„‰≥Æ∞±∑±∞Æ∂µπ‡≤Æ¥∏¥≥Æ¥≥∂≥Æ≥≤≥πÆ∂≥∑‡≥Æπ∏∏≠≤Æ≥≤

®±Æ≤±±©®≥Æ≥∑∂©®∞Æπ≥∏©®±Æ±∏≤©®±Æ≤±π©®≤Æ∏≥≥©®∞Æ∑∂µ©®∞Æ≥∏©

·Ï „„ÓÁÂËÈ
ÈÏ‡ÈˆÂÒ≤Æ∂≥π‡≤Æ¥∑≥‡¥Æ≤≤±·≤Æµ≤¥‡≤Æ¥µµ·±Æ∞πµ∞Æ≤µ

®≥Æ±∏µ©®≤Æ±µ¥©®±Æπ∏¥©®≤Æπ¥©®≤Æ±¥∏©®∞Æ∂π∂©®∞Æ±¥©

Adj. R2∞Æ∑∂∞Æµ¥∞Æ∑¥¥∞Æ∑∞±∞Æ∑≥∑∞Æµ≥¥∞Æ¥∑¥∞Æ±∏

˙ÂÈÙˆ˙ ¯ÙÒÓ∂µ∂µ∂µ∂∞∂∞∂∞¥∏¥∏
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❷❷➂➀���❺��➂❹➆➀�◗❛�❻❹➀�❹��❘��
�❷➄❸�❸➂�����❸�❹➂�❸➄❽��❹❺�❸➆➈
❸

�❹❽➄❽❷➂❸��❹��❹��➀➆���❸�❹➂❹��❽➀❽➀
�❸➆➈
❸��❹�❽��➀��❽��❹❻❸��❹❿❺❸

❸❷❽➀❸��➆��➁❽❽❻❸��➀❻❹��➀➆�❸�➆➈
❸��❹�❹➄❽����❹➂����❶�❹❽➂�❹❺��
�❿


➈➄➀� ��❹�❸��➂�����➁❽�❽�➂� �
�❿�➁➀❹�� ��❸�❹➂�❸➄❽�� ❾���❽�❹❽❻

��❸�❹➂➀��❿➈❹❸�❸➆➈
❸❸�❹➀
�➁❽➂�❽�❶❹➀❸����➁❹�➂�

∏ ÁÂÏ

··· ÌÈÚÂˆÈ·Ï ˙È˙˜ÂÁ‰ ˙ÂÎÊ‰Â ˙Â‡È¯˙Â‡È¯

˙ÂÈÎ„Ú ˙Â˜ÂÁ±ππ≤ ÈÙÏ ˙Â˜ÂÁ
· ÏÚ ˙Â‡ˆÂ‰˙Â‡È¯· ÏÚ ˙Â‡ˆÂ‰˙Â‡È¯˙ÏÁÂ˙˙˙ÂÓ˙

®‚¢Ó˙‰Ó ¯ÂÚÈ˘©®‚¢Ó˙‰Ó ¯ÂÚÈ˘©ÌÈÈÁ˙Â˜ÂÈ˙

OLSOLSIVOLSOLSOLSOLSOLS

ÚÂ·˜≠≤Æ∑¥∑≠∂Æ¥π≥‡≠≤Æ∑∏≥≠¥Æ∞∞≤‚≠≥Æπ∂≤‚≠∑Æµ∏µ‡¥Æ≥±∂≤∂∂Æ∏‡

®±Æ≥∂©®≥Æ¥∂©®±Æ≥≥∂©®±Æ∏π≥©®±Æ∏¥∏©®¥Æ∞≥¥©®∞Æ∑∞∑©®±±Æ≥∂∏©

¯ˆÂ˙‰ ‚ÂÏ
˘ÙÏ∞Æππ∏≤Æ≤≥∞‡±Æ∞∞∂±Æ¥¥± ·±Æ¥≥∂ ·≤Æ∂≤∏‡±∑Æ≥≤µ‡≠∂±Æµ∂≤‡

®±Æ∂±≥©®≥Æππ∂©®±Æ∂∞≤©®≤Æ±∏©®≤Æ±∏©®¥Æ∂≤≥©®πÆ≥π±©®∏Æ∂∑∑©

‰ÈÈÒÂÏÎÂ‡‰
‚·∂µ´ ÏÈ∞Æ±π¥‡∞Æ±π¥‡∞Æ±∑∞‡∞Æ±∑∞‡

®≥Æµ¥≤©®≥Æµ≥∂©®≤Æππ≥©®≤Æπ∂µ©

„„Ó
‰ÈË¯˜ÂÓ„‰±Æµ±µ ·≤Æ¥∏≥‡±Æµ∞≤ ·±Æ≤±≤‚±Æ≤±¥‚±Æπ≤π‡≠±Æµ¥≤Æµ≥∂

®≤Æ±∏∑©®≥Æµ∑∂©®≤Æ±∞¥©®±Æ∂∏∂©®±Æ∂∑¥©®≤Æ∂¥≤©®∞Æ∂µ≤©®∞Æ≤∑π©

˙ÂÎÊ‰
·Ï˙Â‡È¯∞Æ∞µ∞Æ∞∏µ≠∞Æ∞≥≥≠∞Æ∞≥¥≠∞Æ∞∞¥∞Æ∏¥∑≠µÆµ∏∂·

®∞Æ≤π∑©®∞Æ¥∂©®∞Æ±±≤©®∞Æ±∏≤©®∞Æ≤∞≤©®±Æ≥±∂©®≤Æ≤µ∏©

Adj. R2∞Æ∂∂±∞Æµπ∑∞Æ∂∂±∞Æ∂µ∏∞Æ∂µ≤∞Æ∂∞¥∞Æ∑≤¥∞Æ∑∞¥

˙ÂÈÙˆ˙‰ ¯ÙÒÓ∂µ∂µ∂µ∂∞∂∞∂∞∂≤∂≤

Æ‡Æ±• Ï˘ ‰Ó¯· ˜‰·ÂÓ
Æ·Æµ• Ï˘ ‰Ó¯· ˜‰·ÂÓ
Æ‚Æ±∞• Ï˘ ‰Ó¯· ˜‰·ÂÓ
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‰˜ÂÁ· ˙Â·ÈÂÁÓ‰ ‚Â¯È„Ï ÌÈÂÈ¯ËÈ¯˜ ∫ÁÙÒ

ß‡ ÁÂÏ

· È˙Â¯È˘Ï ‰˜ÂÁ· ˙Â·ÈÂÁÓ‰ ‚Â¯È„Ï ÌÈÂÈ¯ËÈ¯˜™˙Â‡È¯

ÔÂÈÙ‡‰‚Â¯È„

‰˜ÂÁ· ‰ÚÈÙÂÓ ‰È‡ ˙ÂÎÊ‰∞

˙ÈÏÏÎ ‰¯‰ˆ‰
¢˙Â‡È¯· È˙Â¯È˘Ï È‡ÎÊ Á¯Ê‡ ÏÎ¢ Â‡ ¢Ì„˜˙¢ Â‡ ¢ÁÈË·˙¢ ‰È„Ó‰±

‰˘ÏÁ ˙Â·ÈÂÁÓ
¢ÌÂ˜È˘Â ‰ÓÏÁ‰Ï ˙Â·ÈÂÁÓ¢≤

‰˜ÊÁ ˙Â·ÈÂÁÓ
¢ÌÈÁ Â˙ÈÈ ˙Â‡È¯·‰ È˙Â¯È˘¢≥

™Æ¯Â·Èˆ‰ ˙Â‡È¯· ˙ÁË·‰Ï ‡ÏÂ Ë¯Ù‰ ˙Â‡È¯· ÁÂËÈ·Ï ÒÁÈÈ˙Ó ÛÈÚÒ‰
˙ÂÈÙÈˆÙÒ ˙ÂˆÂ·˜Ï ˙Â‡È¯·Ï ˙ÂÎÊ ˙˜Ú‰ Æ˙ÈÏÒ¯·ÈÂ‡ ˙ÂÎÊ‰ Ì‡ ˜¯ È·ÂÈÁ ÔÂÈˆ Ô˙È

ÆÈÏ‡ÈˆÂÒ‰ ÁÂËÈ·· ‰ÓÂ˜Ó

ß· ÁÂÏ

™¯ÂÈ„Ï ‰˜ÂÁ· ˙Â·ÈÂÁÓ‰ ‚Â¯È„Ï ÌÈÂÈ¯ËÈ¯˜

ÔÂÈÙ‡‰‚Â¯È„

‰˜ÂÁ· ‰ÚÈÙÂÓ ‰È‡ ˙ÂÎÊ‰∞

˙ÈÏÏÎ ‰¯‰ˆ‰
¯ÂÈ„Ï ˙ÂÎÊ‰ ˙‡ ¢Ì„˜˙¢ Â‡ ¢ÁÈË·˙¢ ‰È„Ó‰±

‰˘ÏÁ ˙Â·ÈÂÁÓ
¨¢ÁÂ¢ ¯ÂÈ„ Â‡ ¢„·ÂÎÓ¢ ¯ÂÈ„ Â‡ ¨˜ÈÙÒÓ ÁË˘ ÔÂ‚Î ¨¯ÂÈ„‰ ˙Ó¯Ï ˙Â·ÈÂÁÓ

‰ÓÂ„ÎÂ ¢ÁÂË·¢≤

‰˜ÊÁ ˙Â·ÈÂÁÓ
 ˜ÂÁ ˜˜ÂÁÏ ˙·ÈÈÁ ‰Ï˘ÓÓ‰˘ ÔÈÂˆÈ ¯ÂÈ„‰ ˙Ó¯ ÏÚ ÛÒÂ Ì‡˙ÂÎÊ‰ ÌÂ˘ÈÈÏ

˙ÁË·ÂÓ‰ ¯ÂÈ„‰ ˙Ó¯Ï ¯˙ÂÈ ‰„Á ‰¯„‚‰ ÚÈÙÂ˙ Ì‡ Â‡≥

™Æ˙ÈÏÒ¯·ÈÂ‡ ˙ÂÎÊ‰ Ì‡ ˜¯ È·ÂÈÁ ÔÂÈˆ Ô˙È
ÆÈÏ‡ÈˆÂÒ‰ ÁÂËÈ·· ‰ÓÂ˜Ó ˙ÂÈÙÈˆÙÒ ˙ÂˆÂ·˜Ï ¯ÂÈ„Ï ˙ÂÎÊ ˙˜Ú‰
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·ÂÚ ˙ÂÈÂÎÊÌÈ„

ß‚ ÁÂÏ

ÌÂÓÈÈÓ ¯Î˘Ï ‰˜ÂÁ· ˙Â·ÈÂÁÓ‰ ‚Â¯È„Ï ÌÈÂÈ¯ËÈ¯˜
®ÌÈ„·ÂÚ‰ ˙ÂÈÂÎÊ· ·ÈÎ¯Ó©

ÔÂÈÙ‡‰‚Â¯È„

‰˜ÂÁ· ‰ÚÈÙÂÓ ‰È‡ ˙ÂÎÊ‰∞

˙ÈÏÏÎ ‰¯‰ˆ‰
ÈÏÓÈÈÓ ¯Î˘Ï ˙ÂÎÊ „·ÂÚ ÏÎÏ±

‰˘ÏÁ ˙Â·ÈÂÁÓ
ÆÈÏÓÈÈÓ‰ ¯Î˘‰ ˙Ó¯Ï ¯˙ÂÈ ˙ÈÙÈˆÙÒ ‰¯„‚‰ Ì‚ ˙ÓÈÈ˜ Ì‡

¢ÌÈÈÒÈÒ·‰ ÌÈÎ¯ˆ‰ ˙‡ ˜ÙÒÏ¢ ‰Ê ¯Î˘ ÏÚ ¨‰Ó‚Â„Ï
¢‰ÈÁÓ‰ ¯˜ÂÈ ˙‡ ÔÂ·˘Á· ‡È·‰Ï¢ Â‡≤

‰˜ÊÁ ˙Â·ÈÂÁÓ
ÌÈÙÒÂ ÌÈÂÈ¯ËÈ¯˜ Â‡ È˙ÙÂ˜˙ ‰Ó‡˙‰ ÔÂ‚Ó Ì‚ ÌÈÈ˜ Ì‡

˙‚ÂÓ‰ ¯Î˘‰ ˙Ó¯ ˙ÚÈ·˜Ï≥

ß„ ÁÂÏ

‰ÁÂÓÂ ‰„Â·Ú ˙ÂÚ˘Ï ‰˜ÂÁ· ˙Â·ÈÂÁÓ‰ ‚Â¯È„Ï ÌÈÂÈ¯ËÈ¯˜
®ÌÈ„·ÂÚ‰ ˙ÂÈÂÎÊ· ·ÈÎ¯Ó©

ÔÂÈÙ‡‰‚Â¯È„

‰˜ÂÁ· ‰ÚÈÙÂÓ ‰È‡ ˙ÂÎÊ‰∞
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�❹❿�❸��❹�➀❻�❸�➀➆��➀➂�➆❷❽➂�➅➂❸��❹❽❹���❽❷❽��➃❽��➃❿➀❹� ❷❽❻❽❸�➀�

�❽❺❿�➂❸�❸❿�➀❸�➀���❽�❸�❽��➂��❹➅➄❿❸���➅�❹�❸❻➈�➂❸��❹�
❹❸���➅�

❸➅➄❿❸�� �❽❿�❘� ➃❹❸➂� �❹➅➄❿❸❸� �❹�➀❻�❸� ➀➆� ❻❹❹❽❷� �❽� ❸�❽❼➅❽❼❼➅➀

�➀�❶❹➂�❹➀➀❸�➁❽➄❹�➄❸��❹➄➂❽❸➂�➁➀❹�❹�◗�❽➀❿➀❿❸

❜◗❜❜❜❘�❷➀❽�❹�❷➄❽❹�➈��❹➄❹❽➂➅�❸❼❽❹➀��❶❹❽�➃❽❽❼�����❽�➀

◗❘�❽�❹��❽�❷��)
➄❹�❽➂�➃❸❷



∑±

➀���➁➀❹➆��➁❽❸❹�❶❸�➃➂��❹❸�➀���❽��❸❷❹�➆➂��❹➅➄❿❸��➃❹❽❹❹�❽�❸

➃❹�❽�➆❸�➀��❹�➀❻���❹❽�➇��❸❹�❶��❹❿�➂��❹➅➄❿❸❸��❹�➀❻�❸��➃❹❽❹❹�❽�❸

➃❹❽➀➆❸�➃❹�❽�➆❸�❹➀❽�❹�➁❽❺❹❻��❛❿�)��)��❹❸�❸❷❹�➆➂��❹➅➄❿❸��➃❹❽➀➆❸

➁❽❺❹❻��❿�❹�❷➄❷❽❹❹❽❷�❹��❽�❽���➃�❹�➂���❹➅➄❿❸❸➂�➁❽❺❹❻��❛❿��❺❻❹�

➀���❽❼➅❽❼❼➅❸��❹➄➂❽❸➂❸��➇��◗�❻❹➀�❹��❘�❸❼➄�➂�➃�❹�➂���❹➅➄❿❸➂

❽➅❹➈❷➂�➁❽❶�❹❻�➁➄❽��➁❽➄❹�➄❸��➀�❶❹➂��❽�❽�➂��❹➅➄❿❸��➃❹❽❹❹�❽�❸�❽➄❹�➄

�❹❻�❹➈➂❸��❹➄❽❷➂��➃❹❸❸�❽❻❹❹�❹��❽�❽�❸��❹�➀❻�❸

➆❶❹➈❹�❽�❹➄�❸�➃❹❸❸���❽�
�����❿❷➂�➁❽❼➆➂�❽❷❽�����❸❿���❹➆�❺❹❿❽�

���➆❸��➁❽���❸�➁❽➂�❹❶❸�❷❻���❹❸�❸❺�❺❹❿❽���❽���❻❸�❸❻❹❹��❹�❸❻❽➂
�

❸➀❹❷❶�❸❿��❹❽❺❹❿❽�� �❹❽❹➄➂❷❺❸❸� ➃❹❽❹❹��➁❹
➂
�❹��❹❷➀��❹❷➂� ➃❹❽❹❹�❽�❸

➀���❽���❼�➂❸��❹�❽
❽➀��➂�❹��❸➄❽�

± ÁÂÏ

·È¯Ó ‰ÒÎ‰‰ ˙Â‚ÏÙ˙‰ÔÂ‰ ÈÁÂÂ¯ÓÂ ˙È
®‰ÒÎ‰‰ ÏÏÎÓ ÌÈÊÂÁ‡©

ÔÂ¯È˘Ú·È¯Ó ‰ÒÎ‰˙È·È¯Ó ˙ÂÒÎ‰˙ÈÔÂ‰ ÈÁÂÂ¯Ó ˙ÂÒÎ‰
· „„ÈÂÂÈ„ÓÂ±ππ∑ Ï‡¯˘È ÚˆÂÓÓ©OECD±ππ¥ ® ÚˆÂÓÓ©OECD±ππ¥ ®

ÔÂ˙Á˙∞Æ≥±Æ∏≥±Æ≤

≤∞≥Æ¥≥∞Æ∏

≥∞Æ∂µÆ∞±∞Æ∏

¥∞∂Æµ¥±Æµ

µ∞Æπ∑Æ≥∏≤Æ≥

∂±Æµ∑Æ∑∑±Æ∏

∑∞Æ≥∏Æ±µ≤Æ≥

∏∂Æ∏πÆ¥π≥Æ¥

π∑Æπ±≤Æ≥π∂Æ∏

ÔÂÈÏÚ∏±Æ≤≥∑Æ∏∑∑∑Æ≥

∫¯Â˜Ó‰ ®ËÒ·≠Ô· ˙„ÚÂ© ‰ÒÎ‰ ÒÓ· ‰Ó¯ÂÙ¯Ï ˙È¯Â·Èˆ‰ ‰„ÚÂÂ‰ Á¢Â„Æ≤∞∞∞ È‡Ó ¨

È¯Ê‚Ó ÁÂ˙È Æ¥

�❽���❻�❼�➂��❷❹�➄➂��❹�❻�➁❽➄❹��❸❽❽➅❹➀❿❹��❽�❺❶➂�❽➈➀�❸➅➄❿❸❸��➂��❻❹�❽➄

➃❹❽❹❹�❽�❸� ❽➂�❹❶❿� ➁➂
➆� ❽➄➈�� ❷❽➂��➁❽❷➂❹➆� ➁➄❽�� ❹➀��➁❽➂�❹❶� ❹➀❽➈�

�
❹➂�➃❽��❸➀❹❷❶�❸➈❽➈❻��❽�➁���❹�❻�❽�❺❶➂❸�❻❹�❽➄❸��❽➀❿➀❿❸�❸➅➄❿❸�

➁❽❽➀❿➀❿�➁❽➄��➂�❹�❘�❸➅➄❿❸❸��➂��➃❽�❹��❻���❹�❻�➃❽❽➈�➂�➀❿�❹��➁❹�➀



∑≤

ÈÈ¯ Ú
Ó„‰ 

¥π  
˙

ÈÏ
ÎÏ

Î 
˙

ÂÈ
È„

Ó
Â ‰

˜Â
Á·

 ˙
ÂÈ˙

¯·
Á 

˙
ÂÈÂ

ÎÊ

�➂➂�➀��➁❽➀❷�❸�➁❽❽❹➈
��➀��❸➂❹❽➅��❸�❻❿❹➄➀�❸❺�➀❿�◗➁❽�❻��➁❽❽���❻❹

➁❹�➀�❹���❷��
❹➂�❽➈➀�❸❽❽➅❹➀❿❹���❹
❹���➀��➃❸❽�❹�❽❿�➃❽�

❷➂❹➆�❹➄❽��❸➅➄❿❸❸��➂��❽➈➀�❸❽❽➅❹➀❿❹�❸�➀��❽�❺❶➂❸�❻❹➀❽➈❸��❹➂�❿

�
�➂�� �❽➀❿➀❿❸�❸➅➄❿❸�� ➃❹❽❹❹�❽�❸���❽
❽➀�➁�❹❶❿� ❹➂
➆� ❽➄➈�� ❷❽➂�

�❺❶➂❸�➀���❽➀❹❶➅❸�❸➂❹��❸�❻❹�❽➄�➀�➂➀���❻��❽❹❼❽����❹
����❹❺�➁❽��➂❸

➁❽�❽���➁➀➀❿��➁❽�❽��❸�➀���❽➀❹❶➅❸�❸➂❹��❸����➇➈❹❻�➃❹❽❹❹�❽�➀�❽��➆❸

➁❽��➆

·¯Ú‰ ¯Ê‚Ó‰ ®‡©È

❸➂❿�❽➈➀�❸➅➄❿❸❸��➂��❻❹�❽➄�➁❽❷❹❸❽�➁➄❽��➀���❽�➀��❸❽��❹�➂��❽�❽➂❻❿

❹�❹�➂��❽➀���❽❸�❸��❻❸�➀➆�➀❼❹➂❸�➅➂❹➆❸�➀���➁❶��❹�❻�❸❽❽➅❹➀❿❹��❽�❺❶➂

�❽❷❹❸❽❸�❸❽❽➅❹➀❿❹�❸�➃❽��❽➀❿➀❿�➆���➀➆�➁➄❽���❻�➂�❽❷�❹➂��➅➂❹➆❸�➀�

�❹�❼❸� �➈��➂� ❸➀❻❸� ❺�➂� ❷❹❻❽❽�� ❹��❶�❸�➁❸❹� �❽��➆❸� ❸❽❽➅❹➀❿❹�➀

���➂❼➈➅�

�➁❽➀❷�❸✉◗❸�❽❻�➂�➁❽➆�❹➄�➁➄❽��❘��❽➀❿➀❿❸�❸➅➄❿❸��➁❽�❷
❹➂��➀�

➁❽��➆➀�➁❽❷❹❸❽�➃❽��➁❽➅❻❽❸�➀➆�➀❼❹➂❸��➀❽➂➂���❸�➅➂❹➆❸����➁❽�❽�❶➂

➁❽➀���❛❜�➀➆��❷➂❹➆�❽❷❹❸❽��➀��❽����➂➀��➆
❹➂➂❸��❽➀❿➀❿❸�❸➅➄❿❸❸

❽❷❹❸❽��❽����➂➀�➁❽➀����➀��❸➅➄❿❸➀�❸�❹❹�❸����➄����❷❹❻➀

➁❽❷❹❸❽�➃❽���❽➀❿➀❿❸�❸➅➄❿❸��➃❹❽❹❹�❽�❸�➀���❽�➄❹��❻❸�❹�➂❹���➃❷➂❹�

➁❽❺❹❻����❹❸�❸➀❹❿�❸❽❽➅❹➀❿❹���➃❹❽❹❹�❽�➀�➁❽❷❹❸❽�➁➄❽��❹

�❽❷❹❸❽��➀❸�❸❽❽➅❹➀❿❹�❸�➀����❹❽�❸❿❹➂➄❸��❽➀❿➀❿❸�❸➅➄❿❸❸��➂�

�❹❽���� ❾❹➄❽❻� ➃❹❶❿� ➁❽�❽
��� ��
�❸�� ❸➆�➀� ❸❽➀➈❸❸➂� ➁❶� �➆➈�❹➂

➁❽�❽�❿➂�❸➀��➀❿�➁❽�❹❶➂❸�➁❹�➂�������❸❷❹�➆��❹➂❹�➂���❽
❽���❹➆��❸❹

❾❹➂➄�➁❽➂➀➅❹➂�➁❽��➆�➁❽❷❽➂➀��➀���❹�❿❺❸��❹➆❽��❾❹➂➄��❹�❿��❸���❹❿

�➀❿�❸❘�➁❽�❹❻➄�❸➀❻�❸�❽�➄��➀➀❶����❽➆��➁❽❷❹❸❽�➀��❸❺��➂❹➆➀���❹❽�

�❹�❽❻➄�➀➆�➇➅❹➄�◗➁❽❷❹❸❽�➀��❹❺➀�❸�❹❹�❸��❷❹�➂�❸❿❹➂➄�➁❽❷❹❸❽��➀❸�➁❽�❹❸❸

❶❽�❸➀�❽❷❹❸❽��➀�❷❽➂➀��➀��❹❽❽❹❿❽➅�❽��➆❸��❺❶➂➀�❸
�❹➂��❾❹➄❽❻❸��❽
���

❸➀❿�❸� ❽➀➆��➁❸❽�❹❸�➁�� ❽❷❹❸❽� ❷❽➂➀�� ➀�� ❹➀�➂�➁❽�❹❼��❹�❶���❷❹➆�

➁❽➂❹❷�❸➅➄❿❸❹➁❽�➈��➂�❹❽❸�➁❽❷❹❸❽��➀❸�➁❽❷❽➂➀�❸�➀��➁❸❽❶�❽❸�❽❿�➃�❹➂�

❽➄❹❽❹❹��➃➈❹���➁❽���➂❸�❹
�❹❸�❹➀❽����❹❽�➇�

➁❽❺❹❻��❿��❾❹➂➄�➁❽��➆��➀➀❹❿�❸➄❽���❸❽❽➅❹➀❿❹���➃❹❽❹❹�❽�❸�❽❿�➃❽❽
➄���❺�➁➆

❽�➀❻��❹❸�❹❺�❸�❽�➅��❽��➆❸��❺❶➂❸�❻❹�❽➄�❸��➂�➀❿���➀➀❹❿❸�❸❽❽➅❹➀❿❹������➂

➁❽��❻➂�❷❹➆�➁❽��❷➄❹�❷�➀�

◗❘�❽�❹��❽�❷��)
➄❹�❽➂�➃❸❷



∑≥

➁❽➆�❹➄�➁➄❽��➁❽��➆➀�➁❽❷❹❸❽�➃❽���❽➀❿➀❿❸�❸➅➄❿❸��➁❽➀❷�❸❸�➁➀❹�❹

➁❽�➅➆❹➂❸�➁❽��❶➀�➆❶❹➄��❹❷➂�➄���❿���❹�❹❹�➂�❸➀❿�❸��➁❽➀❷�❸➂���

❷�❹➆➂�➁❽❺❹❻��❿��❾❹➂➄�❽��➆�❷�❹➆�➀��❹�❿��❽❿��❹❷➂➀➂�❸�➀➂�❸��➂�

❸❸❺�➁❸❽➄��➀��❷❹➂❽➀❸��❹➄���➈➅➂����❿�➁❶�❽❷❹❸❽❸❽➀➈❸❸��❷❽➂���❺�➁➆�

❜❜�➁❽➄���❷❹�➂�❸�❻➈�➁❽��➆❸�➁❽❷�❹➆❸�❽➈➀❿��❿�❸���❹❹�➂➂��❷➂�➄�
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�❹�❶����
❹❽�❸�❽❻�➂�❹➄❽���❽➄❹➆�➃❽�➀�❽➂❹�➀��
❹➂�➃❽��❸��❸�❸➈❽➈❻❸

➁❽��➅❸�❸➀��❹
➂➀���➈��➁��➁❶��❽❷❹❸❽��➀❸�❸❽❽➅❹➀❿❹�❸������❻❹➈❽�

�➀��❻�❺��➀❿➀��❹�➄➆❹➂❸��❹❽���❻��❹❽❹❿❺➀��❽��❹❻��❹�❽❹❻➂�➁❽❷➂❹➀➂

❸❽❽➅❹➀❿❹�➀��❽❷❹❸❽❸�❸❽❽➅❹➀❿❹�❸�➃❽��❻�➂❸����➁
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≤ ÁÂÏ

®ÌÈ„ÂÏÈÈ ÛÏ‡Ï© ˙Â˜ÂÈ˙ ˙˙ÂÓ˙ È¯ÂÚÈ˘

‚ ÏÚÓ „ÂÓÈÏ ˙Â˘ ¥ „Ú ‰ÏÎ˘‰ ÈÏÚ· ¯ÂÚÈ˘Â±µ ÏÈ

˙Â˜ÂÈ˙ ˙˙ÂÓ˙‰ÏÎ˘‰ ÈÏÚ· ¯ÂÚÈ˘
ÌÈ„ÂÏÈÈ ÛÏ‡ ÍÂ˙Ó®•© ÌÈ˘ ¥ „Ú

ÌÈ„Â‰ÈÌÈ„Â‰È ‡ÏÌÈ„Â‰ÈÌÈ„Â‰È ‡Ï
±π∂±≤≥Æ∑¥µÆ∑≤∞Æ±∂≥Æ¥
±π∑∞±∏Æµ≥µÆ∏±µÆ∂¥πÆ∏
±π∏∞±≤Æ≤≤¥Æπ±∞Æ≥≤∏Æπ
±ππ∞∑Æπ±¥Æ∑∂Æ∂±πÆµ
≤∞∞∞¥∏Æ±≥Æ∏±±Æ¥

∫¯Â˜Ó‰ ¨‰˜ÈËÒÈËËÒÏ ˙ÈÊÎ¯Ó‰ ‰Î˘Ï‰ ÌÈÈËÒÈËËÒ ÌÈÂ˙˘Æ

È„¯Á‰ ÌÈÈÁ‰ Á¯Â‡ ®·©
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❽❽➂❸� ❸➄��➂❿� ❸➅➄❿❸�
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❹❷❹❸��❽➂
➆��❹➈❽❻��❹➄➂❺�����❹➀�➀��❻���➁❷�➀��❽�➆❺➂

‰ÈÈÏÚ ˙ËÏÂ˜ ı¯‡ ®‚©
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➂� �❹➄❽❷➂➂

◗�❹❽➄❹❽➅➄➈��❹❽❹❿❺�➁❸➀�❹❽❸�➁�❘�➁❸➀���
❹➂❸��❹
����❹��
���❹❽➄❹❽➅➄➈❸

�❹❶➀➈�❸��➄❽❻�➂��❽➅❻❽��❽➄❶❹�❼❸�➀���❽��➁❽�❽��❸��❽❽➅❹➀❿❹��❾❿�➁❹�➂

❸�❹�������❸➅➄❿❸❸��❹�➀❻�❸�➁❶���❺��❹��➆��❸➀��❽➄❹❽➅➄➈❸�➃❹❿➅❽❻❸
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≥ ÁÂÏ

·Ú‰ ÈÓÂÏ˘˙ È¯Á‡© ≤∞∞∞ ¨‰ÈÈÈÙ‡ÓÂ ‰ÈÈÚ‰ ‰ÈÈÒÂÏÎÂ‡‰®ÂË ‰¯

¯ÂÚÈ˘Ï˜˘ÓÏ˜˘Ó‰¯ÂÚÈ˘¯ÂÚÈ˘¯ÙÒÓ¯ÙÒÓ‰ÒÎ‰
ÈÂÚ‰È˜˘Ó‰ÈÈÒÂÏÎÂ‡·‡Ï‰´±∂ ÈÏÚ·˙ÂÚ˘˙Â˘Ù˘ÙÏ ÂË

¯Ê‚Ó ÏÎ··‰˙È‰ÈÈÚ‰·ÂÚÌÈ„‰˙Â˘‰„Â·Ú˙ÈË¯„ËÒ
®˙Â˘Ù©ÌÈÏÏÎ‰®˙Â˘Ù©„ÂÓÈÏ‰˙ÂÈÚÂ·˘‰

‰ˆÂ·˜·
ÍÒÓ

È˜˘Ó
·‰®•© ˙È

ÌÈ˘È˘˜≤≥Æ¥±∑Æ∑±±Æ∞∞∏∑Æ≤¥Æπ±Æ∑≤¨∏π∏

∂µ ÏÈ‚Ï ˙Á˙Ó Ô‰Ï˘ ˙È·‰ ˜˘Ó È˘‡¯˘ ˙ÂÁÙ˘Ó
ÌÈ„¯Á∂¥Æ∑±Æ≥∏Æ±µ≤Æµ∑∞Æ∞≤∑∂Æ±±¨≥∑¥

ÌÈ·¯Ú¥¥Æ±±∞Æ∏≥∑Æ∏±∏Æ∏±∞Æ≥≥πµÆ∞±¨∂∏≤

ÌÈÏÂÚ‡±≥Æ∏±¥ÆµπÆ¥±πÆπ≤∑Æ∑¥∞Æµ≤Æπ≤¨∑≤¥

Á¯ÊÓ ˙Â„Ú·±≤Æ¥πÆ∑∑Æ±±µÆµ±∞Æµ≥∂≥Æ∑≥¨±∏≤

ÌÈ¯·ˆ‚±∞Æµ≥∏Æ≥≤≥Æµ∏Æ±≤µÆ±¥∞Æ≥≥Æ∂≥¨µ≥∂

ÌÈÊÎ˘‡„∏Æ∞∑Æ∂≥Æ±≥±∞Æπ≥¥Æ∑≥πÆ≤≥Æ≤¥¨∞±∂

ÏÏÎ
‰ÈÈÒÂÏÎÂ‡‰±∏Æ∏±∞∞Æ∞±∞∞Æ∞±≥Æ¥Â≤≥ÆµÂ≥πÆ¥Â≥Æ∑Â≥¨∞≥µÂ

Æ‡ÆÍÏÈ‡Â ±ππ∞ ˙˘Ó ÂÚÈ‚‰˘ ÌÈÏÂÚ
Æ·Æ‰˜È¯Ù‡≠‰ÈÒ‡ ˙Âˆ¯‡· Â„ÏÂ˘ ÌÈË¯Ù
Æ‚Æ®ÌÈ¯Â‰‰ ‡ˆÂÓ· ˙ÂÏ˙ ‡Ï·© ı¯‡‰ È„ÈÏÈ
Æ„Æ‰ÈÏ¯ËÒÂ‡· Â‡ ‰˜È¯Ó‡· Â‡ ‰ÙÂ¯È‡· Â‡ Â„ÏÂ˘ ÌÈË¯Ù
Æ‰Æ„·Ï· ˙È·‰ È˜˘Ó È˘‡¯ Ïˆ‡
ÆÂÆ∂µ ÏÈ‚Ï ˙Á˙Ó ˙È· È˜˘Ó È˘‡¯ Ïˆ‡
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¥ ÁÂÏ

‚ ÈÙÏ ‰ÈÈÒÂÏÎÂ‡· ÔÂÈÂÂ˘≠È‡‰·‰ ˜˘Ó ˘‡¯ ÏÈ≤∞∞∞ ¨˙È

‰„Â·ÚÓ ‰ÒÎ‰˙ÈÏÎÏÎ ‰ÒÎ‰· ‰ÒÎ‰ÂËÂ¯ÂË ‰ÒÎ‰

‚˘‡¯ ÏÈ„„Ó¯ÂÚÈ˘„„Ó¯ÂÚÈ˘„„Ó¯ÂÚÈ˘„„Ó¯ÂÚÈ˘
·‰ ˜˘Ó˙ÈÈÈß‚ÔÂÈˆÁ‰Ó‡ÈÈß‚ÔÂÈˆÁ‰Ó‡ÈÈß‚ÔÂÈˆÁ‰Ó‡ÈÈß‚ÔÂÈˆÁ‰Ó‡

≤¥ „Ú∞Æµ≥∑±Æ∞∞Æµ≤¥∞Æπ∞Æ≥∏≤∞Æπ∞Æ≥¥≥∞Æπ

≥¥≠≤µ∞Æµ≥¥±Æ∏∞Æ¥πµ±Æ≥∞Æ¥±∞±Æ≥∞Æ≥µ∞±Æ≥

¥¥≠≥µ∞Æµ≤π≤Æ∞∞Æ¥∏∞±Æ∂∞Æ≥π≥±Æ∂∞Æ≥≤∂±Æ∂

µ¥≠¥µ∞Æ¥∑π≤Æ¥∞Æ¥≥≥±Æπ∞Æ≥∏∑±Æπ∞Æ≥≤≥±Æπ

∂¥≠µµ·∞Æ∂±≤±Æ∂∞Æµ≤¥±Æµ∞Æ¥≥π±Æµ∞Æ≥∑π±Æµ

ÏÂÎ‰ ÍÒ∞Æµ≥≥±Æπ∞Æ¥π∞±Æµ∞Æ¥±∞±Æµ∞Æ≥¥∏±Æµ

∂¥ „Ú
∫‰ÊÓ

ÌÈ˜ÒÚÂÓ·∞Æ¥∑∏∞Æ¥≥∑∞Æ≥∏∂∞Æ≥≤¥

‰ÏÚÓÂ ∂µ·∞Æπ≥π∞Æ±∞Æ∂π±∞Æ∑∞Æ¥∞∞∞Æ∑∞Æ≥∑±∞Æ∑

ÍÒ
‰ÈÈÒÂÏÎÂ‡‰∞Æµ∏µ±Æ∂∞Æµ∞π±Æ¥∞Æ¥±±±Æ¥∞Æ≥µ∞±Æ¥

Æ‡Ï˘ ̇ ÈÂÈˆÁ‰ ‰ÒÎ‰‰ ÔÓ ̄ ÂÚÈ˘Î ̇ ÓÈÂÒÓ ÏÈ‚ ̇ ˆÂ·˜· ÏÂÏÎ Â˘‡¯˘ ̇ È· ̃ ˘ÓÏ ̇ ÚˆÂÓÓ‰ ‰ÒÎ‰‰
Æ˙È·‰ È˜˘Ó ÏÏÎ

Æ·Æ‰ÏÚÓÂ ∂µ È· Ï˘ ‰ÈÈÒÂÏÎÂ‡· ÂÏÏÎ ‰ÏÚÓÂ ∂∞ ÏÈ‚· ‰˘È‡ ‰„ÓÚ Ô˘‡¯·˘ ˙ÂÁÙ˘Ó

‰‡ÏÓ ‰˜ÂÒÚ˙Ï ‰Ï˘ÓÓ‰ ˙Â·ÈÂÁÓ Æµ

❻❹❿➂�➁❽❺❹❻��➂���❹❽➀�❜❜��➄���➁❽❺❹❻��➂�❸➀➆�❸➀❼��❸��❹➆❽�
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ÚÙ˘‰·Ú‰ ÈÓÂÏ˘˙ ˙¨‰ÏÂÎ ‰ÈÈÒÂÏÎÂ‡· ÔÂÈÂÂ˘≠È‡‰ ÏÚ ÌÈ¯È˘È ÌÈÒÓÂ ‰¯

≤∞∞∞≠±π∑π

ÈÈß‚ „„ÓÈÈß‚ „„ÓÈÈß‚ „„ÓÊÂÁ‡ÊÂÁ‡
‰ÒÎ‰Ï‰ÒÎ‰Ï‰ÒÎ‰Ï‰È¯È„‰ ‰Â·Ú‰È¯È„‰ ‰Â·Ú
˙ÈÏÎÏÎ‰‡·ÂËÂ¯‡ÂË‡ÈÓÂÏ˘˙ÓÌÈÒÓÓ

·Ú‰‰¯ÌÈ¯È˘È

±π∑π∞Æ¥≥≤∞Æ≥∂∂∞Æ≥±∏±µÆ≤±±Æ±
±π∏∞∞Æ¥≥¥∞Æ≥∂π∞Æ≥≤¥±¥Æπ±∞Æ¥
±π∏±∞Æ¥≥π∞Æ≥∑≤∞Æ≥±π±µÆ¥±≤Æ±
±π∏≤∞Æ¥¥¥∞Æ≥∂∑∞Æ≥±≤±∑Æ≥±≤Æ¥
±π∏≥∞Æ¥≥π∞Æ≥∂∞∞Æ≥∞±±∑Æπ±≥Æ∂
±π∏¥∞Æ¥∑≤∞Æ≥π∏∞Æ≥≤∑±µÆ∏±µÆ±
±π∏µ∞Æ¥∂∏∞Æ≥∑≤∞Æ≥±≤≤∞Æ≤±≥Æ±
±π∏∂¯˜Ò ÔÈ‡¯˜Ò ÔÈ‡¯˜Ò ÔÈ‡¯˜Ò ÔÈ‡¯˜Ò ÔÈ‡
±π∏∑ÔÈÓÊ ‡ÏÔÈÓÊ ‡ÏÔÈÓÊ ‡ÏÔÈÓÊ ‡ÏÔÈÓÊ ‡Ï
±π∏∏∞Æ¥µ∑∞Æ≥∑∞∞Æ≥≤≤±πÆ±±∞Æµ
±π∏π∞Æ¥∑¥∞Æ≥∑∏∞Æ≥≤µ≤∞Æ≥±±Æ±
±ππ∞∞Æ¥∏∞∞Æ≥∑∂∞Æ≥≤∂≤±Æ∑±∞Æ≥
±ππ±∞Æ¥π∞∞Æ≥∑∑∞Æ≥≤∑≤≥Æ±±∞Æ≤
±ππ≤∞Æ¥π∏∞Æ≥π≥∞Æ≥≥π≤±Æ±±∞Æ∑
±ππ≥∞Æ¥π¥∞Æ≥∏≥∞Æ≥≤π≤≤Æµ±∞Æπ
±ππ¥∞Æµ∞≤∞Æ≥ππ∞Æ≥¥¥≤∞Æ¥±±Æ∞
±ππµ∞Æ¥π∑∞Æ≥π∑∞Æ≥≥∑≤∞Æ≤±≤Æ±
±ππ∂∞Æ¥π∂∞Æ≥∏∑∞Æ≥≤π≤≤Æ∞±±Æ∏
±ππ∑∞Æµ∞µ∞Æ≥πµ∞Æ≥≥≥≤±Æ∏±≤Æ≥
±ππ∑·∞Æµ∞π∞Æ¥±¥∞Æ≥µ≥±∏Æ∑±¥Æ∑
±ππ∏·∞Æµ±≤∞Æ¥±≥∞Æ≥µ≤±πÆ≥±¥Æ∏
±ππ∏‚∞Æµ∞∑∞Æ¥∞∏∞Æ≥¥∑±πÆµ±µÆ∞
±πππ·∞Æµ±∑∞Æ¥≤±∞Æ≥µπ±∏Æ∂±¥Æ∑
±πππ‚∞Æµ±≤∞Æ¥±∑∞Æ≥µµ±∏Æ∂±¥Æπ
≤∞∞∞‚∞Æµ∞π∞Æ¥±±∞Æ≥µ∞±πÆ≥±¥Æ∏
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�❹➄❽❷➂❸�❸❿❹➂➄��❹�➀❻❸��❹�❿�❸�➀��➃�❻❹❹���❹➈❽�➀�❾�❷❿��❹❽❷❽➅�❹➅�➃�➂�

��❹❽� ➀➆�����❹➂❸� ❽➀�❽
❹➅❸� ➃❹❻❼❽�❸���������❹➄�➀� ❹➆➄❿��❸� ❹➀➀❸

❾❹➂�➀�❸➈❽❷➆❸�❾�❷❸�❽❿�❸�❻��❸➂❿➅❸�❸�
❹➄��❹❽❷❽➅�❹➅��❹❻➈❹��❹��
�

❾�
➂➀�❸❽❷❽➅�❹➅�➁❹�➂��❾�
➄➀�❸❽❷❽➅�❹➅��❽➄➆❸➀��❽❸�➁❽❽➄➆�

�❹�➀❻❸��❹�❿�➀�➆❹❽➅➀�➆❶❹➄❸�➀❿���❹❽➄❽❷➂❸��➅❽➈���❽❹➄❽�❸�➁❹�❽❽

�❹❽❷❽➅�❹➅❸�❹

❹��❽�❶�❷❸�❾❽➀❸���❸➀❽➀➃��➆�❽���➀��❽➀���❽❸�❸��❻�

�❹➆❽���❸❽❽➀➆❸�❽➂❹�➀❸�❻❹❼❽�❸��❹��
���➀❷❶❸���❹❼➀�➁❽���➂�❹➄➈�❸�❾❿❹

➆
❹���➉❹
❽�❸�➃➂�❸➄❼��❹➀❽➈��❸�❽❽❸��
❹�❸�❾❹�➂��❹❽�❹�❽
❸��❹❿❽➂�❸

�❹❿❽➂�❸�➀���
❹���➃➀��➂��➂❹➀❿�➃❹❸➀❹�➁❽�
❹➂➀��❹❽❷❽➅�❹➅❸�➀❹➀❿➂�

➁❽➄❹�❻�❸�➁❽�❹�➆❸�❽➄����➂➂�➀��❸❷❽�❽�❷�❽�❹❽❷❻❽��❹❽❷❽➅�❹➅❸❹��❹❽�❹�❽
❸

�➀�➃❽❽❷➆��❹�➀❻❸��❹❽➅❹➀❿❹�❸�➀��➃�
➂��❻�❿❸��❸➆❶➈��➀���❺❸�❸❷❽�❽❸

�❹❽➈➅❿❸��❹❿❽➂�❸��❽❽➀➆�➀����➀❹�➂❸�❸➆➈�❸❸����➃❹❻�➀�❽❷❿���❻➂�➆
❹�

�❹❽❷❽➅�❹➅❸��❷❽�❽�➀�❹
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ÈÈ¯ Ú
Ó„‰ 

¥π  
˙

ÈÏ
ÎÏ

Î 
˙

ÂÈ
È„

Ó
Â ‰

˜Â
Á·

 ˙
ÂÈ˙

¯·
Á 

˙
ÂÈÂ

ÎÊ

‰ÒÎ‰ ˙Ó¯ ÈÙÏ ÌÈÈ¯Â·Èˆ‰ ÌÈ˙Â¯È˘‰ ˙Â˜ÏÁ˙‰ Æ≥

➃❹❶❿�➁��➈➅������❹➆➂�❸➀�➂➂❸��➁❽�
❹➂➂�➁❶��➀➆❹��➁❽�❽➈➂�➁❽❼�➈❸

➃❹❽❹❹�❽�❸�➀➆�❸➀�➂➂❸��➆➈�❸�➀��❸❷❽❷➂❸�❾❿❽➈➀�❸❻❹❹�❹��❹�❽���❾❹➄❽❻

❽➈➅❿�❽➈❹��➁❽��❹➄❸��❹❽➄❽❷➂❸�❽➆
➂����������❼�➂��❽➈➅❿❸�❸➅➄❿❸�

�❽❺❿�➂❸� ❸❿�➀❸� ➀�� ❷❻❹❽➂� ➁❹➅�➈�� ➁❽➅➂❹� ❸��➆❸� ❽➂❹➀��� ➀�➂➀

❽�❸�➀➆�❸➀�➂➂❸��➆➈�❸�➀➆�➆❷❽➂➀��❹���➁����◗❜❜❘�❸�❽❼➅❽❼❼➅➀

❽➈➀��❹�❽��❹�❾❹➄❽❻�❽�❹�❽�➂��➆�❹➄❸�◗➃❽➆�❘�❸➅➄❿❸❸��➈➅❹��❸❷➂�➄�➃❹❽❹❹�

❸➅➄❿❸�❽➄❹�❽�➆

➁❽�❹�❽�❸�➀❿�❹➀➀❿➄��❹�❽��❸❹�❾❹➄❽❻❸�❽�❹�❽��➀��❽➈➅❿❸�❽❹❹�❸�➃❷➂❹��

�❹❽➂❹�➂❸� �❹❽❹��❸� ❸➀�➂➂❸� ❽❷❽� ➀➆� ❽�➀❻� �❽❻➂�� ❹�� ➁➄❽❻� ❹�➈❹➅�

�❿�❸����❺➆➄��❹�❽❻❸��❼❽��❻❹❹���➄❹❹❿��➀➀��❹❷➅❹➂❸❹�➁❽❽➂❹�➀❸��❹❷➅❹➂❸

❸�
❹❸�❹�❾❹➄❽❻❸��❶�❷�❽➈➀�❷❽➂➀�➀�❸�
❹❸���❽�❸�❽��➂�➀��❽➈�❶❹➂❷❸

❾❹➄❽❻�❽�❹�❽��❽�❹�❽
❸��❺❶➂❸��➈❽➅�❜❜��➄���➀❽❶�❽➈➀��❹�❽��➀���➆❹�➂❸

➁❸��◗❜❜�❽�❽❻➂�❘�➁❽➀���❷��❽➀❽➂�❿�➀���❽➈➅❿��❹➀➆���❹�❽��❹

❽➂❹➀���❹❷➂➆�❸�❹❹�❸�➁�➀��❽�❸�❽��➂�➀��❸❽❹➄➈❸�❸➅➄❿❸❸�➃➂�➁❽❺❹❻��

➁❽➀���❷��❽➀❽➂��➀➆�❹❺�❸➄���❸��➆❸❸

�❻❹➀��➁❽➆❽➈❹➂❸�➁❽➄❷➂❹�❸�❽➈➀ �❹�➀❻❸��❹❽➅❹➀❿❹�➀���➈➅➂�❸➀�➂➂❸

�❹➅➄❿❸❸� ❽➄❹�❽�➆➀� ➃�❽➄❸�❸❺➂�➀❹❷❶� ❽➈➅❿� ❽❹❹����❹�❽��❹� ❾❹➄❽❻� ❽�❹�❽�

❽❹❹�❸�◗❸➅➄❿❸❸�➃➂�❽➅❻❽��❹➆❽���➁❶�❸❹�❶�❽➈➅❿❸�❽❹❹�❸��➀❽➂➂❹❘��❹❸❹�❶❸

�❽����➂�➀��❹❼➄�❸➅➄❿❸❸➂�➁❽❺❹❻��❿��❹❸�❾❹➄❽❻❸�❽�❹�❽��➀��❽➈➅❿❸

❹❼➄�❸➅➄❿❸❸➂�❷�➀��➁❽❺❹❻��❸�❹➀�❿��➂❹➆➀�➃❹�❻�❸�➃❹�❽�➆��◗➆
❹➂➂❘

❽➂❹➀���� �❽�❽➅�❶❹�➈� ❸➀�➂➂❸��➀❹➆➈� ➃❹❽➀➆❸� ➃❹�❽�➆�� �❽�� ��➂� ➀�

➁❽❽���❻❸�➁❽�❹�❽�❸�➁❶�➀❽➆➀�➃❷➂❹�❸�❽➈�➀➆❹�➁❽�❽�❽❸�➁❽➅➂��❸��➆❸❸

�❽➀❿➀❿❸�❸➅➄❿❸❸�❽�❽➅�❶❹�➈�➃➈❹���➁❽�➀❹❻➂�◗�❹�❽��❹�❾❹➄❽❻❘�➁❽❽��❽➆❸

❽➂❹➀�����❹��❻�❸�➃❹�❻�❸�➃❹�❽�➆❸�➀��❹❺➂��❽➈��❽❸�➃❹❽➀➆❸�➃❹�❽�➆❸�➀�

❽❹❹�❸��➈➅❹�❹�◗�❹�❽��❘��❽➈➀�❸❺�➅❻❽�❸❷❽�❹➂�➁❽�❽�❽❸�➁❽➅➂❸❹�❸��➆❸❸

❽❿�����➂��❽➈➀�❸❺�➅❻❽�❸❷❽�❹➂��❹�❽��❸❹�❾❹➄❽❻❸�❽�❹�❽��➀��❽➈➅❿❸

�❹�➀❻�❸➂� ��❹❽� �❽�❽➅�❶❹�➈� ➁❽❽���❻❸� ➁❽�❹�❽�❸� �❹�➀❻�❸� ➀➆❹➈�

❸��➆❸❸�❽➂❹➀��

�➀❹❿❽❸������➈�➂�❸➅➄❿❸��➂��❽➈➀�➁❽❽�❹�❽
❸�➁❽�❹�❽�❸���❹➀❻��➄❽❻�

❹❺� ❸❷❽❷➂� ➀��❸❽�❹➀�❶➂���� �❹❿❺➀��❽� ❾�� ❸➀�➂➂❸��➀❹➆➈���� ➃❽�❸➀

➁❽➄❹�❽�➆�❽➄➈�➀➆�➁❽❽���❻�➁❽�❹�❽�➀��❽�❹�❽
❸�❸�
❹❸❸���❹➀❻��❽���

❜�➁❹➅�➈�❑�❹➅➄❿❸❸��❹❶➀➈�❸�➀➆�➃❽➆���❹��➆❸��➆➈�❸❑
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❸�➀❻❸�❸❽❽➅❹➀❿❹�❸��➃❿�❽❽�❾���➀➂��❹❽❹❿❺�❽❹
❽➂�➀��❸❻➄❸❸�➀➆��➅➅❹�➂

➀��❹�❸�❺❻❸�❸❽❽➅❹➀❿❹�❸�➀��❹❺➀�❸➂❹❷�❸❷❽➂��❸❽�❹❽❹❿❺����❸
➂➂�❸➄❽�

❸➅➄❿❸❸�➀���❹�❽❻❸��➀❹➆➈��❽➄��➃❹❽❹❹�❽�❸�➁❹
➂
��❸➂❺❶❸�➃❿�❽��❾❿

�❹�❽❻❸�❹➀❽�❿�❸❻❽➄➂��❹�❽��❸❹�❾❹➄❽❻❸�❽�❹�❽��➀��❽➈➅❿❸�➁❽❽❹❹�❹��❽➈➅❿❸

❹➀��➁❽�❹�❽��❽➀��➂�➀��➁❼�➂��❷❹�➄➂�❽�❽❼�❽❽�❹➅❸�❾�➆❸����➇��➂

❸➄❹�➄❸��❽�➈❹❻❸�❸�❽❻���❸➂❹➀❶❸��➀➆❹�❸� ➃➂�➁➀➆�➂�❸❺� �❹�❽❻�➁➀❹�

❹➄❽��� ��❷� �❽➈➅❿❸� ❹�➅➄❿❸�� ❹❽➄❽➆� �❹��❿��❹➂❽�� �❹�➆➀� ❼�➈❸� ❽❷❽�

❽❹❹�❸��❿�➆❸��❽�❽➀��➁❽❽���❻�➁❽�❹�❽���➀���➀��❽➈➅❿❸�❽❹❹���➁❽❽��➂

➃❿�❽❽�➁��➈➅���❹➀➆�❽➈�➀➆��❽�➆➄��❹�❽��❸❹�❾❹➄❽❻❸�❽�❹�❽��➀��❽➈➅❿❸

�➅❹❻��➁❽�➈❹➅➂�➁❸�➁�� ��❹❽� ❾❹➂➄� ❹➀��➁❽�❹�❽�� ➀�� ❽�➂�❸�➁❿�➆�

�❹➀❽➆❽❹�➀❻����❹➄❸�❾❹➄❽❻❸�❹➂❿�➁❽❽�❹�❽
❸�➁❽�
❹➂❸�➃➂��➀❻�➇❹➅�➀�

�❽➈➅❿�❸➅➄❿❸��
❽❽➀�❽❷❿�❽➆
➂��❷❽�➆���➂�➀�➁❽❽❹�➆�❸➆��❸�➀��❽➈❹�

❸�❹��❸����➆❹��➀�❸❽❹�➆�➁❽➄❹��➁❽❼�➈�➁❽➀��➂��❾❹➄❽❻❸�❽�❹�❽���❹❿❽�

❾❹➄❽❻❸�❽�❹�❽���❹➀➆➀�❸❹❹��❻�❿❸��❸➄❽��❹❺❹�➁�➀❿�❸�➀���❽➈➅❿❸

∂ ÁÂÏ

˘È¯Â˙È ‰ÁÈÂÍ Â‰·¯È‡Â ̇ÏÙÈ Ú˘È¯ÂÈ ‰ÎÒ‰ ËÂ™ ©ÏÓ·Â‚ ̄ÒË„¯ËÈ® ̈≥πØ≤ππ±

ÔÂ¯È˘Ú
ÔÂ˙Á˙≤≥¥µ∂∑∏πÔÂÈÏÚ  

˙ÈÏÎÏÎ ‰ÒÎ‰±¨∞≤∞≤¨∞µ±≤¨∑∞≥≥¨µ±¥≥¨ππ∂µ¨∞π∑∂¨±∏∂∑¨∂µ¥π¨∂≤∏±≤¨µ¥±

‰¯·Ú‰ ÈÓÂÏ˘˙π±ππ±≥∏≤π∑¥∏∂∑∏∂±∞µ≤≥¥∏πµ±∂∂≤µ

ÌÈ¯È˘È ÌÈÒÓµ∏±∑∏≤∑∞¥∂¥µ≥±∑∂∂±¨∞∑∑±¨µ±¥≤¨≤¥≥≥¨≤≤≥

ÂË ‰ÒÎ‰±¨∏∏±≤¨∑∏∂≥¨≤∂≤≥¨∑∂∏¥¨±¥≥¥¨π¥±µ¨∂≥≤∂¨∂≤π∑¨π∞±π¨π¥≥

˙Â‡È¯·Â ÍÂÈÁ∏∏∞∏∂∏∑π∏∑±µ∂µ≥∂≤∂µ∑∏µ∂πµ≤µ≥∞∂

™Æ®Á¢˘© ˙È·‰ ˜˘Ó Ï˘ ˙È˘„ÂÁ ‰ÒÎ‰
∫¯Â˜Ó‰Æ®±ππ∑© ‰˜ÈËÒÈËËÒÏ ˙ÈÊÎ¯Ó‰ ‰Î˘Ï‰ 
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∑ ÁÂÏ

≤∞∞∞≠±π∑π ¨‰ÏÂÎ ‰ÈÈÒÂÏÎÂ‡· ˙ÂÁÙ˘Ó ·¯˜· ÔÂÈÂÂ˘≠È‡Ï ÈÈß‚ „„Ó
®˙Â˘Ù‰ ¯ÙÒÓ· ˙Â·˘Á˙‰ ‡ÏÏ ·˘ÂÁ ÈÈß‚ „„Ó©

‰ÒÎ‰‰ÒÎ‰‰ÒÎ‰‰ÒÎ‰‰ÎÈ¯ˆ
‰„Â·ÚÓ˙ÈÏÎÏÎ·ÂËÂ¯ÂË˙ÈË¯Ù

±π∑πÔÈÓÊ ‡ÏÔÈÓÊ ‡ÏÔÈÓÊ ‡ÏÔÈÓÊ ‡Ï∞Æ≥≤∞
±π∏∞∞Æµ¥¥ÔÈÓÊ ‡Ï∞Æ¥±±∞Æ≥∂±¯˜Ò ÔÈ‡
±π∏±∞Æµ≥∏ÔÈÓÊ ‡Ï∞Æ¥±∞∞Æ≥µ¥¯˜Ò ÔÈ‡
±π∏≤∞ÆµµπÔÈÓÊ ‡Ï∞Æ¥±≥∞Æ≥µ≤¯˜Ò ÔÈ‡
±π∏≥ÔÈÓÊ ‡ÏÔÈÓÊ ‡ÏÔÈÓÊ ‡ÏÔÈÓÊ ‡Ï¯˜Ò ÔÈ‡
±π∏¥ÔÈÓÊ ‡ÏÔÈÓÊ ‡ÏÔÈÓÊ ‡ÏÔÈÓÊ ‡Ï¯˜Ò ÔÈ‡
±π∏µ∞Æµ∂∞∞Æµ±∏∞Æ¥≤∞∞Æ≥µµ¯˜Ò ÔÈ‡
±π∏∂¯˜Ò ÔÈ‡¯˜Ò ÔÈ‡¯˜Ò ÔÈ‡¯˜Ò ÔÈ‡∞Æ≥≤∏
±π∏∑∞Æµµπ∞Æ¥π∏∞Æ¥±¥∞Æ≥∂±¯˜Ò ÔÈ‡
±π∏∏∞Æµµµ∞Æµ±≤∞Æ¥±µ∞Æ≥µ¥¯˜Ò ÔÈ‡
±π∏π∞Æµ∂∏∞Æµ≤π∞Æ¥≤µ∞Æ≥∂¥¯˜Ò ÔÈ‡
±ππ∞∞Æµ∑∂∞Æµ≥±∞Æ¥≤∞∞Æ≥∂µ¯˜Ò ÔÈ‡
±ππ±∞Æµ∏∂∞Æµ≥π∞Æ¥≤∑∞Æ≥∑∞¯˜Ò ÔÈ‡
±ππ≤∞Æµ∏µ∞Æµ¥±∞Æ¥≥¥∞Æ≥∑∂∞Æ≥≤±
±ππ≥∞Æµ∑π∞Æµ≥∏∞Æ¥≤µ∞Æ≥∂∑¯˜Ò ÔÈ‡
±ππ¥∞Æµ∏∏∞Æµ¥∏∞Æ¥¥≤∞Æ≥∏≥¯˜Ò ÔÈ‡
±ππµ∞Æµ∑π∞Æµ≥π∞Æ¥≥¥∞Æ≥∑∞¯˜Ò ÔÈ‡
±ππ∂∞Æµ∏∂∞Æµ¥∂∞Æ¥≥¥∞Æ≥∑≥¯˜Ò ÔÈ‡
±ππ∑∞Æµ∏µÔÈÓÊ ‡Ï∞Æ¥≥≤∞Æ≥∑≤ÔÈÓÊ ‡Ï
±ππ∑™∞Æµπ∞∞Æµµ±∞Æ¥¥∂∞Æ≥∏∂·˘ÂÁ ‡Ï
±ππ∏™∞Æµπµ∞Æµµ∂∞Æ¥¥∑∞Æ≥∏∑·˘ÂÁ ‡Ï
±πππ™∞Æµ∏≥∞Æµ¥∂∞Æ¥¥π∞Æ≥∏∑·˘ÂÁ ‡Ï
≤∞∞∞™∞Æµ∑π∞Æµ¥±∞Æ¥¥≤∞Æ≥∏±·˘ÂÁ ‡Ï

™¯˜Ò‰ ‰·Ó Æ˙ÂÒÎ‰‰ ̄ ˜Ò ̇ ‡ Ô‰Â ̇ Â‡ˆÂ‰‰ ̄ ˜Ò ̇ ‡ Ô‰ ÏÏÂÎ‰ ·ÏÂ˘Ó‰ ̄ ˜Ò‰ ÒÈÒ· ÏÚ ÈÈß‚ È„„Ó
Æ˙ÂÈÙˆ˙ Ï˘ ¯˙ÂÈ ·¯ ¯ÙÒÓ ÏÈÎÓÂ Â¯·Ú ÌÈ˘Ó ¯Á‡



π±

∏ ÁÂÏ

®ÌÈÊÂÁ‡·© ±ππ≤Øπ≥ ¨‰ÏÂÎ ‰ÈÈÒÂÏÎÂ‡· ÌÈÈÁ‰ ˙Ó¯Â ˙ÂÒÎ‰‰ ˙Â˜ÏÁ˙‰

           Ú˘È¯ÂÔ
ÔÂ˙Á˙≤≥¥µ∂∑∏πÔÂÈÏÚ  

˙ÈÏÎÏÎ ‰ÒÎ‰∞Æ¥±Æ∂≥Æ≤µÆ≤∂ÆππÆ≤±±Æ≥±≥Æ∑±∑Æπ≥∞Æ∂

ÂËÂ¯· ‰ÒÎ‰≤Æ±≥Æ∑µÆ∞µÆ∏∂ÆππÆ±±∞Æ∑±≤Æπ±µÆ∑≤∏Æ±

ÂË ‰ÒÎ‰≤Æ∂¥ÆµµÆπ∂Æ∏∑Æ∏πÆ∂±±Æ∞±≤Æπ±µÆ±≤≥Æ∏

˙ÈË¯Ù ‰ÎÈ¯ˆ≥Æ¥µÆ±µÆπ∑Æ≥∏Æ∂πÆµ±∞Æ∑±≤Æ∏±µÆ¥≤±Æ≤

˙Â‡È¯·Â ÍÂÈÁ‡±≥Æµ±≥Æ≥±≤Æ≤±±Æ∞±∞Æ∞πÆ∂∏Æπ∏Æ∑∏Æ±¥Æ∑

¨ÌÈ„ÏÈ ßÒÓ
≠ ±¥·±Æ≥±Æ≥≤Æ∞±Æπ±Æπ≤Æ≤≤Æ±≤Æ±≤Æ∞≤Æ≤

È‡Ù ˙ÂÚ˘
ÚÂ·˘··π∂Æπ∏∑Æ¥∏¥Æµ∏∞Æ≥∑πÆµ∑∂Æ±∑∂Æ∞∑≥Æµ∑±Æ¥∑∞Æµ

Æ‡ÆÈË¯„ËÒ ¯‚Â·ÓÏ ÂË ‰ÒÎ‰ ÈÂ¯È˘Ú ÈÙ ÏÚ ·˘ÂÁ ˙Â‡È¯·Â ÍÂÈÁ È˙Â¯È˘· ÔÂ¯È˘Ú ÏÎ Ï˘ Â˜ÏÁ
Æ·„Ú ≥∞ ÌÈÏÈ‚· ÌÈ‡ˆÓ Ô‰Ï˘ ˙È·‰ ˜˘Ó È˘‡¯˘ ˙ÂÁÙ˘Ó ·¯˜· Â·˘ÂÁ È‡Ù‰ ˙ÂÚ˘Â ÌÈ„ÏÈ ¯ÙÒÓ

Æ®ÈË¯„ËÒ ¯‚Â·ÓÏ ÔÂ˜È˙ ‡Ï·© ˙ÂÒÎ‰ ¯˜Ò· ‰ÏÂÎ ‰ÈÈÒÂÏÎÂ‡‰ Ï˘ ÂË ‰ÒÎ‰ ÈÂ¯È˘Ú ÈÙ ÏÚ ¥¥

∫˙Â¯Â˜Ó‰ÈÏ· ̈±ππ≤Øπ≥ ̇ ˘Ï ̇ Â‡ˆÂ‰ ̄ ˜Ò ̈‰˜ÈËÒÈËËÒÏ ̇ ÈÊÎ¯Ó‰ ‰Î˘Ï‰ ≠ ̇ ÈË¯Ù ‰ÎÈ¯ˆÂ ‰ÒÎ‰ 
˙Â‡ˆÂ‰ ¯˜ÒÂ ±∞¥π ÌÂÒ¯Ù ¨‰˜ÈËÒÈËËÒÏ ˙ÈÊÎ¯Ó‰ ‰Î˘Ï‰ ≠ ˙Â‡È¯·Â ÍÂÈÁ ª˙ÈË¯„ËÒ ˘ÙÏ ÔÂ˜˙

Æ±ππ≤Ø±ππ≥ ÌÈ˘Ï ‰ÁÙ˘Ó‰

 ÔÂÈÂÂ˘≠È‡‰ ÆÂ—‚¯Ò · ÏÈÓÂ‡Ï≠ÔÈ
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Deininger and Squire (1996)
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�❹����➂���❹❽�❹➀❽➈���❽➄❹❽❹❹��❸➄❽��➀���❽���❽➀❿➀❿❸�❸➅➄❿❸❸��❹�➀❻�❸

�❹������❸❺➂�❾❹➂➄�➀���❽��❹❼➄�❸➅➄❿❸��➃❹❽❹❹�❽�❸���❺��➂❹➆➀��❽��❸

�❽��❸

π ÁÂÏ

·© ˙ÈÏÎÏÎ ˙ÂÁ˙Ù˙‰Â ÔÂÈÂÂ˘≠È‡®ÌÈ¯ÏÂ„

˙ÂÈ„Ó ¯ÙÒÓ˘ÙÏ ¯ˆÂ˙‰ ÁÂÂË˘ÙÏ ¯ˆÂ˙‰ ÚˆÂÓÓÈÈß‚ „„Ó

≤±±∑¨µπ¥≠π¨∏¥≥±≥¨≥µ±≥¥Æ∏
≤±π¨≤≥∏≠¥¨∞≤∑∂¨∞∏∂¥∞Æπ
≤±≥¨π¥≤≠±¨π∑¥≤¨∏≤∞¥≥Æ±
≤µ±¨π±≥≠¥∏≤±¨±∞∑¥≥Æπ

±ππ≤ Ï‡¯˘Èπ¨∏¥≥π¨∏¥≥≥≥Æπ

∫¯Â˜Ó‰≠Ó ÁÂ˜Ï ÈÈß‚ „„Ó Deininger and Squire≠Ó ÁÂ˜Ï ˘ÙÏ ¯ˆÂ˙‰Â ®±ππ∂© Summers and
HestonÆÂË ‰ÒÎ‰· ˙ÂÁÙ˘Ó ÔÈ· ÔÂÈÂÂ˘≠È‡Ï ÒÁÈÈ˙Ó Ï‡¯˘È Ï˘ ÔÂ˙‰ Æ®±ππ¥© 



π≥

±∞ ÁÂÏ

˙ÂÁ˙ÂÙÓ‰ ˙ÂÈ„Ó· ÔÂÈÂÂ˘≠È‡

‰È„Ó‰˘ÈÈß‚ „„Ó

±˙È¯·‰ ˙Âˆ¯‡±ππ¥∞Æ≥∂∏
≤‰ÈÏ‚‡±ππµ∞Æ≥¥∂
≥„Ï¯È‡±π∏∑∞Æ≥≤∏
¥˙Ù¯ˆ±π∏π∞Æ≥≤¥
µÔÙÈ±ππ≤∞Æ≥±µ
∂ıÈÈÂÂ˘±π∏≤∞Æ≥±±
∑‰ÈÏ¯ËÒÂ‡±π∏π∞Æ≥∞∏
∏„¯ÙÒ±ππ∞∞Æ≥∞∂
πÏ‡¯˘È±ππ≤∞Æ≥∞µ™

±∞‰ÈÓ¯‚±ππ¥∞Æ≥∞∞
±±‰„˜±ππ¥∞Æ≤∏∑
±≤Ô‡ÂÂÈÈË±ππµ∞Æ≤∑∑
±≥‰ÈÏËÈ‡±ππ±∞Æ≤µµ
±¥„ÏÂ‰±ππ±∞Æ≤¥π
±µ‰È‚ÂÂ¯Â±ππµ∞Æ≤¥≤
±∂˜¯Ó„±ππ≤∞Æ≤≥π
±∑‚¯Â·ÓÒ˜ÂÏ±ππ¥∞Æ≤≥µ
±∏‰È‚Ï·±ππ≤∞Æ≤≥∞
±π‰È„ÂÂ˘±ππ≤∞Æ≤≤π
≤∞„ÏÈÙ±ππ±∞Æ≤≤≥

™ ̇ ‡ Â·˘ÈÁ ÂÏ‡ ÌÈ¯·ÁÓÂ ÏÈ‡Â‰ ±∞≠Â µ ̇ ÂÁÂÏÏ ‰‡ÂÂ˘‰· ‰Â˘ ÈÈß‚ „„Ó˙ÂÈÙˆ˙‰ ̇ ÓÈË˜ ÍÂ˙ „„Ó‰
Æ„ÁÂÈÓ· ˙Â‰Â·‚ ˙ÂÒÎ‰ ÌÚ

∫¯Â˜Ó‰ Gottschalk and Smeeding, 2000Æ
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±± ÁÂÏ

· ÔÂÈÂÂ˘≠È‡Ï ÈÈß‚ „„Ó·‰ ˙Âˆ¯‡· ˙ÂÁÙ˘Ó ÔÈ·Â ˙È¯≤∞∞∞≠±π∏µ ¨Ï‡¯˘È

˙ÈÏÎÏÎ ‰ÒÎ‰· ‰ÒÎ‰ÂËÂ¯ÂË ‰ÒÎ‰
Ï‡¯˘È·¢‰¯‡Ï‡¯˘È·¢‰¯‡Ï‡¯˘È·¢‰¯‡

±π∏µ∞Æµ±∏∞Æ¥∑±∞Æ¥≤∞∞Æ¥±∏∞Æ≥µµ∞Æ¥±∞
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�❹➆➂�➂	��➅❻	➁❽❽❻➀	�❹❿❺❸	 �❹❽���❻	�❹❽❹❿❺	�❹➂❽❽��➂�	❸❷❽➂�

❽�❹�❽�➀	❸�❽❶	�❷➆❽❸�	❹�	➃❹❺➂	➃❹➂❽➂➀	�❽➀➂❽➄❽➂	�❽➈➅❿	❸➅➄❿❸	�➀�

�❹�❽��

�❹�❽❹❻➂	�❷❽➂�	 ❾�	 ❸�❹❻�	�❹❽���❻	�❹❽❹❿❺	 �❹➀➀❹❿	�❹➄❽❷➂❸	 �❹�

❸�❹➈➄❸	�❽❸	❾❹➄❽❻➀	�❹❿❺❸	❽❿	❸��➂	❹➄❿�➆�	��❻➂❸	�❽➅❻❽	❸❿❹➂➄

❽❿	➁❶	❸��➄	❛	❾❹�➂	�❹➄❽❷➂		➀�	�❹�❹❻�	❸➆❽➈❹➂	�❽❸	❽❿❹	��❹❽�

❽➀�❽�❹➅	➃❹❻❼❽�➀	�❹❿❺❸	��❹❽�	❸❸❹�❶❸	�❽❸	❹❺	�❹❿❺➀	�❹�❽❹❻➂❸	�➂�

�❽➅❻❽	❸❿❹➂➄	�❹�❽❹❻➂	�➂��	➁➀❹�	�❹➄❽❷➂		➀�	➃❸❽�❹�❹❻�	❸➆❽➈❹➂

��❹❽�	�❹�❽❷➄❸	➃❸	◗�❹➄❽❷➂	❘	�❹❽❷➀	�❹❿❺❸❹	◗�❹➄❽❷➂	❜❘	➁❽❷�❹➆	�❹❽❹❿❺

�➂❺❶❹➂	�❹�❻��❸	❽➄➈➂	➁➀�	�➂�➀	➀❹❿❽	❸�❹❻�	�❹❽���❻	�❹❽❹❿❺	➃❹❶❽➆

➃➂❹❼	❸❺	➃❹❽❹❹�❽�	❽➂❹�➀❸	��❹➆�❹	�❹➅➄❿❸❸	�❹�➀❻�❸�	➃❹❽❹❹�❽��

❸➅➄❿❸�	 ➃❹❽❹❹�❽�❸	 �❹❽➀❿➀❿❹	 �❹❽�❼�➂	 �❹❽���❻	 �❹➄❿➅	 ❹�❹❻�

➀���❽	➁❹❽❿❹	➁❽➄❹�❻�❸	➁❽�❹�➆❸	��❹➀�	❾�➂�	❸➀➆	➀���❽�	�❽➀❿➀❿❸

➁❸	 ➃❸�	 ◗❹❼❹��❘	 �❽➀❿➀❿❸	 ❸➅➄❿❸�	 ➁❽�➆➈❸�	 �❹➄❽❷➂❸	 ➁➆	 �❽➄➂➄

��❹❽�	➁❽�❻�❸

❼❹➆❽➂❸	➀➆	❸➄❶❸❸	���➀	➁❹��➀	❸❽❹�➆	❸�❹❻�	�❹❽���❻	�❹❽❹❿❺	�➀➀❿❸

❸❽❽➅❹➀❿❹�❸	➀�	�❹❻➄❸	❽➀❿➀❿❸	❸��➂	❹➀�	➃❹❻❼❽�❸	��❹❻�	���❶❸➀❹

❹�➀❻�	➆�❹➄	�❹❸❹	➀❹❷❶❸	❽➀❿➀❿❸	➃❹❽❹❹�❽�➀	�❹�❹�➂❸	❷❻�	�❹❸	�❽��➆❸

❸❷❹�➆❸	 �❹��❹	 ❾❹➄❽❻❸	 �❿�➆➂�	 ❹❺	 ❸❽❽➅❹➀❿❹�	 ❽➈➀❿	 ❸❽➀➈❸➂
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�❽❷❹❸❽	�➀❸	❸❽❽➅❹➀❿❹�❸	➃❽�➀	�❽❷❹❸❽❸	❸❽❽➅❹➀❿❹�❸	➃❽�	➃❹❽❹❹�❽�❸

➀➀❹❿❸	➃❹❽❹❹�❽�➀	➁❽❺❹❻�	❿	➁�❹�

➁❽➀❷❶	➁❽❽���❻❸	➁❽➆❹❺➆❺❸	❾❿	��❹❽	➀❹❷❶	❽➀❿➀❿❸	➃❹❽❹❹�❽�❸�	➀❿❿

❽���❻❸	❼��❸	�➅❹❻	�❽❸	➁❶	❸➀❷❶	❽❼��❹➂❷❸	�❼�➂❸	�❹�❽�❽➀	❸➄❿➅❸❹

❸��❻❸	�❹�❽➂�	➃❸❹	❼�➈❸	�❹�❽➂�	➃❸	�❹➂❽➀�	�❹�❹�	➁❶	�❹�➀➀	➀❹➀➆

�❹��➆	��❽➆�	❸➆❽�➈	➀❽❷❶❸➀	➁❽➀❹➀➆	➁❽❽➀❿➀❿	➁❽�➆➈	❼�➈❸	�❹�❽➂�

❶❽�❸➀	❽❷❿	�❹�❹��	�❹➄❶���❸	�❹❸	�❹�❽�❽	�➅❹❻	➀�	❾�	❽❹❼❽�	�❹❿�

➁❽➀❹➀➆	➁❸	❷❻❹❽➂�	➁❽�❹➂❻	➁❽�➆➈❸	���❿	➁❽�❻�	➃❹��❻	➀➆	�❹❼➄�

�❽���❻❸	�❹�❽�❽❸	���❶❸➀	�❹➂❽➀�	�❹➂❹❸➂➀	➇�❹	�❹➄❶➈❸➀	❺�➄�❸➀

❸��❻�	➁❽➆➅�❸	❽❹�❽�	➆��	➀➆	�❷❻❹❽➂	�❹�❽�❻	�❽	➀���❽�

�➅❹❻	➃❿	��❹❽	➀❹❷❶	➃❹❽❹❹�❽�❸�	➀❿❿�	❾❿	➀➆	➁❽➆❽��➂	➁❽��	➁❽��❻➂

��➂❸	�❻❽➂�	➁❶	��❺	�❹��➆�❹	��❹❶	�❽❼❽➀❹➈❸❹	�❽���❻❸	�❹�❽�❽❸

�➆❶➈➄

➁❹�➂	➁❶	��❹❽	�❸➂	�❻➂❹�	��❹❽	�❽➄❹❽❹❹�	❸��❻	❽❿	➁❽�❹➂	➁❽��❻➂

��❹❽	❸➀❹❷❶	❷➀❽➀	❾❹➄❽❻�	❸�	❸➆��❸❸�

❛❸➅➄❿❸❸	 �❹�➀❻�❸�	 ➃❹❽❹❹�❽��	 ❸�❹➆➄	 ➀���❽�	 �❽��❽➆❸	 ❸❽➆�❸

❹❼➄	❸➅➄❿❸�	�➀❹	 ➃❹❸❸❹	❸❷❹�➆❸	❽�❹��	❸�❹�➂�	◗❹❼❹��❘	�❽➀❿➀❿❸

❹❼➄	 ❸➅➄❿❸�	 ➃❹❽❹❹�❽�❸	 �❽➀❿➀❿❸	 ❸➅➄❿❸�	 ➀❹❷❶❸	 ➃❹❽❹❹�❽�❸	 ❷��

❷❻�	�❽➅❹➈❽❼	�❽➈❹�❽�	❸➄❽❷➂➀	❸�❹❹�❸�	���➂�	❾�	❸❹�❶	➀���❽�

❸➀❿�❸�	�➆➈❸	�❹❸	�❽➀❿➀❿❸	❸➅➄❿❸�	�❿❽➄❸	➃❹❽❹❹�❽�➀	❻�➈➂❸	❽➂�❹❶➂

�❹❽❹❿❺�	❶�❷➂	�❹�❽➀	�❹�❽�❻	�❽	❾❿❽➈➀	�❹➄❹�	❸❽❽➅❹➀❿❹�	�❹�❹��	➃❽�

�❽❸	 ❾❹➄❽❻�	 ❸➆��❸	 ❾❹➄❽❻➀	 �❹➈❽❷➆	 �➄➆❹�	 ❹❿❹��	 ���	�❹❽���❻❸

��	 ❸➄❽❼�➂	 �❽❸❹	 ❽➄❹➆❸	 �❷❹❿➀➂➂	 ��❹❽�	 ➀❽➆❽❸	 ➉❹➀❽❻❸	 ❽➆�➂�

➁❽��❸	�❹�❹❷�	�❽�➀�➂➂	❸❿❽➂�➀	�❹��❷❺❸❸

❜❽❼❽➀❹➈❹	❽❿❹➄❽❻	❽➀❿	�❹�❽�	❸�❹❻�	�❹❽➀❿➀❿❹	�❹❽���❻	�❹❽❹❿❺	�➀➀❿❸

�❹➄❸➄	➃➄❽��	�❹�➀❻	�❹�❹���	➆❹❶➈➀	➁❽��❹❻➂	➀�	➁�❽❽❼➄	��	➀❽�❶❽�

�❽�❽	❽❼❽➀❹➈	❻❹❿➂

�❹❻➈➀	❹�	➀�❼➄➀	��➈�	❸�❹❻�	�❹❽❹❿❺	�➀➀❿❸	❷❶➄	�❹➄➆❼❸	➃➂	➀❹❷❶	�➀❻

➁❽�❷➅❸	➀➆	�❽❼❹➈❽�❸	��❹�❽�❸	�➀�❶❸	�❹➆�➂��	❸��	❸❷❽➂�	�❽➀❻❸➀

�❻�	�➆❷	➀❹�❽�	��➈���	���❹➈➂	❸�❽�❻	�❹➆�➂��❹	❸➀�	➁❽➂❹❻��

➁❽�❽❽❻➂	➁❽�❹➀❽�	❷�➀	❸➀�➂➂➀❹	��❹❻➂➀

➀❿�	��❹❽�	➁❽�❽❸❺	❼➈�➂	❽��	❽❿	➁❽❷➂➀➂	➁❽❽��❹❹�❸❸	➁❽��❻➂❸	➀❿

�❹�❿❽➄	�❹���❸	➁❽�❽❽❻➂❸	➁❽���❸�	�❽❼❹➈❽�❸	❸➄❶❸❸	��❻�❸➀	➆❶❹➄❸

➁❽���➂	➀�
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➃❿�	�❹❽➀❿➀❿❹	�❹❽���❻	�❹❽❹❿❺	➀�	�❹❿❺�	❸�❹❻�	➀❹➀❿➀	�❹�❻	➀���❽�

�❹❿❺➀❹	 ➃❽❽➄�❸	�❹❿❺➀	 ❽��❹❻	 ❷➂➆➂	➁❽�❽➄➆➂	 ❜❜	 ➀�	 ❷❹➅❽❸	 ❽�❹❻

➀�	❽❼➈�➂❸	➃❷➂➆➂➀	����	❼➀❹�	➃❹❺❽�	�➅❹❻	��❹➄	❾❿❹	�❹➅❽➆❸	�➈❹❻

�❹❽���❻❸	�❹❽❹❿❺❸

‚ ÌÈ˜ÂÓÈ„

❸��❻❸	➀�	❸❽�❹➈❷➆❸	��	�❼�➂	�❹❽➀❿➀❿�❹❽���❻❸	�❹❽❹❿❺❸	�❹➂❽➂

��➂❸	�❹��➀	➁❽❷➂❹➆❸	➁❽���➂❸	�➀�❶➂➀	 ➇❹➈❿	 �❹❽❸➀	 ❹❽➀➆	 ➀��

�❹❽���❻	�❹❽❹❿❺	➀➆	❸➄❶❸	�❽�➀�➂➂❸	❸��❹❸❸	➀❿	❾➅	➀�	❽❹��❸	➇�❽❸➀❹

��❷	➀�	 ❹➈❹➅�	➆❹❶➈➀	➀❹➀➆	❸�❹➂❽➂	➁➀❹�	 �❹�❻	❾�➆	�❽❸	�❹❽➀❿➀❿

❹�	➃❽❽➄�❸	�❹❿❺	❹➂❿	➁❽�❻�	➁❽❿�➆�	❸➆❽❶➈❸	➀��	�❽���❻❸	❸❻❹❹��

�❹❽❹❿❺	��➄➆❸	 ❽�❽�❸	❹➄❹��❽❿	�❹➀➂	��	�➂➂➀	❼�➈	➀❿	➀�	❹�➀❹❿❽

�❹�❽➀	❸❽��❽❼❹➂�	➁❽➂❽❹➅➂	➁❽�➄��	➆❹❶➈➀	❸➀❹➀➆	�❹❶❽➀➈➂	�❹❽���❻

➁❽❽❻❸	�➂��	❸❽❽➀➆❸	��❹	�❽➀❿➀❿❸	❸❻❽➂�❸	��	❾❿�	�❿❷➀❹

➁❶	➁❽❽❹➄❽�	�❽❽❻➀	❽❹�➆	��❷❸❹	➁➆➈�	➁➆➈❿	➁❽➄��➂	�❹❽❹➈❽❷➆❸	❽�❷➅

❸���	�❹❽➄❽❷➂❸	❽��➆➂	➀�	➁❸❽❷❽	�➀❽�❿	❸➄❽❷➂❸	❸�❽➄➆➂�	�❹❽❹❿❺�

❸❽➅➄➈➀	�❹�❽❹❻➂	 ❸➂❶❹❷➀	 ➁❽➄��➂❸	➁❽�➄�➀	�❹❽➄❽❷➂❸	�➂��❸	➀➆

➁❽�❽��❸	➀��➂	➁�	�❹➂❽➂➀	❸��❿	����❸➀	❸➀❹➀➆	➁❽❹➅➂	➇�❽❸�

➁❽➄�❸	�	❸➈❹�❽��	❸���	❽➈❿	❽�❹➆➂�➂	�❹➆❽��	➀❷❶❽	❸❽❽➅❹➀❿❹��

�❷�❹➆❸	❸❽❽➅❹➀❿❹�❸	➀➆	�❽�➅	�➀	➁❽➅➂	➅➂❹➆	�❽❽❻❽	❸�❹➂❽➂	�❹➄❹�❻�❸

➃❹❽➀➆❸	❼➈�➂❸	�❽�➀	❸➆�❿❸❸	�❹❿➂➅	��	❸��	❸❷❽➂�	❸�❽�➆➂	❸�❹❻

❹➄❽�	❽❼➈�➂❸	��❶➂❸	��❹➀❻➂�	�❹➄❹�➄❸	�❹❽���❻	�❹❽❹❿❺➀	➆❶❹➄❸	➀❿�

➃❽�❸➀	❹�	�❹�❽�❸	�❹➈❷➆❸�	➁❽❽❹➄❽�➀	➁➀❹❸	❽❹❼❽�	��➀	➁❽��➂❸	➁❹�➂❸

❸❼➀❻❸❸	�❷�➈❸	�❽➀❿➀❿❸	❸�❽�➅❸	�❹➄��❸➂	➁❽➆�❹➄❸	➁❽❿��❸	��

	 �❽❼��❹➂❷	 �❿�➆➂�❹	 ➁❽❻�❺�❸	 ➀❿	 ❽❷❽�✉�➅➄❿�	 ➁❸❽❶❽�➄	 ❽❷❽�	

�❹�❽�❸	�❹➈❷➆❸�❹	�❽➀❿➀❿❸	❸�❽�➅�	�❹�❹➂�➀	❸�❹❶�	���➈�➂

�❹❼➀❻❹➂	❼➆➂❿	�❹❽❹❿❺	➃❸	�❷	�➈❹❻	❹�	�❹�❽❷	�➈❹❻	❹➂❿	�❹❽❻�❺�	�❹❽❹❿❺

�❹❽❹❿❺➀	 ��❺	 �➂❹➆➀	 ❸➀❽➀�	 ❹�	 �❹❽❻	 ➀�	➁❽❻➄❹➂�	 ➃�❽❷❶❸➀	 ➃�❽➄�

❽➀❹➀❽➂	➃➈❹��	�❼�➀	❸��	❹❺	��	�❽�❹➂❿	�❹➆➂�➂	�❽	�❹❽➀❿➀❿�❹❽���❻

➃❸	�❹❽❻�❺�	�❹❽❹❿❺	➁❶	➁❽❷❻	❸➀�	➁❽❽❹❼❽�❸	➁�	➁❶	❸�❹❻�	➀�❹�➂❸

��	�➂➂➀	❽❷❿	➀�➂➀	❾❿	❸��❸�	❸�❹❻➈	❸❷❽➂�	❾�	❽�❹➂❿	❷➂➂	�❹➀➆�

❻❽➄❺	❽�❹➂❿❸	❹➀❷❹❶	❾�	�❹�❽❻�❸	➀❹❸❽➄➀	�❽���	��❷➄	�❹❻�➀	�❹❿❺❸

�❹��❹❸❸	 ➇�❽❸�	 �❼��❸➀	 �❹�❹➂�	 �❹❽���❻	 �❹❽❹❿❺	 ��❺	 �➂❹➆➀

➁❽��❺➄➀	 ❸��➆❸	 ❽➂❹➀��	 ➇�❽❸�❹	➁❽➄❹�	➁❽�❹�❽�	 ➀➆	 �❹❽�➀�➂➂❸
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�❽❽❻➂❹	❷❻	❸❽❸❽	❸�❹❻�	�➂❽❹➅➂	�❽���❻	�❹❿❺	➀�	❻❹➅❽➄❸	➁�	➁❶

�❹❽❹❿❺❸	�➆➈�❸	�➄❽❻�	❸�➆➂➀	❸❿➀❸	❹➂❹�❽❽�	❸��	�❹➄❹�	➃❿�❽�	➃❽❽❷➆

�❹��❹�	❸�❽➄❸	➃�❿�❸	➀➆❹	❸➀�➂➂❸	�❹��❹❸	❾➅	➀➆	❸�❹❻�	�❹❽���❻❸

❻➅➄➀	❹❻❽➀�❸	�❹➄❹�❸	�❹➄❽❷➂❸	❽❿	❷➂➀➂	❹➄➆�❽��	��❻➂❸	�❹��❹➆➂

❽�➆➂	❽❹❼❽�	❸➀�❽��	❾�❷�	❽➀�❽�❹➅	❻❹❼❽�➀	�❹�❽❹❻➂❸	��	➃❸❽�❹�❹❻�

�❹�❽❹❻➂	➁❶	❽❿	�❹��➂	❸❷❹�➆❸	�❹��❹�	��❺	�➂❹➆➀	➀➆❹➈�	�❹❽➄❽❷➂�

➁➄❽❻	�➈❹➅❽	�❹❸�	��❹➈➂	❻❹➅❽➄�	��❼��➂❸	 ❽❷❹➅❽	❾❹➄❽❻➀	❸❸❹�❶

❾❹➄❽❻➀	�❽��❹❻❸	�❹❿❺❸❹	➀❽�❹❸	❸�➆➂❸	�➈�➀	➁❹❶��	❸❻❽❼�➂	❸➄❽�

❸❿❹➂➄	➁❽�❹➂	�❹❿❽��	➀❹❷❶	❹�	➃❼�	❷❹➂❽➀	�❹➆�	�➈➅➂�	�❼��❸➀	❸➀❹❿❽

➁�➂❹�➂	❹�	��	❸�❽❿�	➁❽❷❽➂➀�	�➈➅➂�❹	❸❸❹�❶	❹�

·„‰ Ú·ËÓ·Á ̇ ÂÈÂÎÊ ̇ ÏÏÎ‰ „‚ Â‡ „Ú· ‰Ú¯Î‰‰ ̈ ÌÈ¯‰˜ÂÁ· ̇ ÂÈ˙¯

Æ„‚Â „Ú· ÌÈ˜ÂÓÈ‰Ó „Á‡ ÏÎÏ Ô˙È˘ ÈÒÁÈ‰ Ï˜˘Ó‰Ó ‡ˆÂÈ ÏÚÂÙ ‡È‰

·ÂÒ Â‡˙Ù„Ú‰ Ï˘ ÔÂÂÈÎÏ ‰ËÂ ÌÈ˜ÂÓÈ‰ ÏÂÏÎÓ Ï˘ ÌÂÎÈÒ‰ ÈÎ ÌÈ¯

·Á ̇ ÂÈÂÎÊ ÏÚ ‰¯‰ˆ‰ ‰˜ÂÁ· ÏÏÎÈ˙ ‰ÈÙÏÂ ̈ ‰ÙÂÏÁ‰‡Ï· ̇ ÂÈÏÎÏÎ≠˙ÂÈ˙¯

··‡˘Ó‰ ˙‡ˆ˜‰ ‡˘Â· ˙È˘‡¯ ‰˜È˜Á ÏÚ ˙ÈËÂÙÈ˘ ˙¯Â˜È·Èˆ˜˙· ÌÈ

· Æ‰È„Ó‰·Ï ˙ÂÎÊ‰ ˙‡Â ÍÂÈÁÏ ˙ÂÎÊ‰ ˙‡ ÏÂÏÎÏ ·Â˘Á „ÂÁÈÈÔÂÁËÈ

ÆÈÏ‡ÈˆÂÒ



±∞≥

˙Â¯Â˜Ó ˙ÓÈ˘¯

	❜	◗➅�❽➀	❶	➇➅❹❽	❝�❽➄❹❹❽➂	➁❹❶��❘	❹❼➅❽��ÒÂÎ‡ÓÂ˜È ̇ ¯Â„‰Ó ∫‰˜È˙‡

➃�❹�	❝➁❽➀�❹�❽

			❽➄❷	❷❹❷➃�· Ï‡¯˘È Ï˘ ÍÂÈÁ‰ ˙Î¯ÚÓ·Á≠ÈÏÎÏÎ È‡¯Ô„ÈÚ· È˙¯

‰ÈˆÊÈÏ·ÂÏ‚‰➀�	�❼❽➅��❽➄❹�	�❽�❹�❽�	�❹❽➄❽❷➂➀	�➈➅❸	�❽�	❝�❽��	➀�	

�❽��

	�❽➀���❽❸	❸�❹❻❸❑		➀❽❽�	➅❹�❶✉❑❤❽❷❶➄	❽➀❿	❹�	❽��❹➀❻	�❷�➀	❽➀❿	

	◗❾�❹➆❘	�➄❼❹�➂	➁❻➄➂	➀��· È˙˜ÂÏÁ ̃ „ˆÏ‡¯˘È❝�❽��	➀�	�❼❽➅��❽➄❹�	

❜❜	�➂➆	�❽��	➀�

�❹➅➄❿❸❸	�❹�➀❻�❸	➀➆	➁❽❽➀❿➀❿❹���➂	➁❽➄��➂	�➆➈�❸❑	❜❜	❽➂❹➂	➃❸❷

	❑➀���❽�Ï‡¯˘È ˜· ¯˜Ò❛	�➂➆	❜	

�❹�➀❻�❸�	 ➃❹❽❹❹�❸❽�❹	 ❸❽❽➀➆❸	 ➀❶❑	 ❜❜	 ��❹➈➃�	 ❽�❹�❹	 ❽➂❹➂	 ➃❸❷

❑�❹➅➄❿❸❸	‰ÏÎÏÎÏ ÔÂÚ·¯	❸➄�	

❜❜❛	❽➂❹➂	➃❸❷¨˙ÈÓÂ˜Ó‰ ̇ Â˘¯‰Â ̇ È„¯Á‰ ‰ÈÈÒÂÏÎÂ‡‰  ∫‡ ˙Â˜ÏÁ˙‰‰

· ˙ÂÒÎ‰‰ÌÈÏ˘Â¯È➀���❽	��❻➀	➁❽➀�❹�❽	➃❹❿➂	❝➁❽➀�❹�❽	

	 	❽�	➀�❹➂�❹	���➄❹�❽➂	❸❽➀❼➄	�❽�❷	➀❽❽�	❽➂❹➂	➃❸❷ÔÂÈÂÂ˘‰ Ì‡‰

 ø‰ÁÈÓˆÏ ÚÈ¯ÙÓ—· ¯˘˜‰ ÏÚ ˙ÈÏÎÏÎ ‰ÁÈÓˆÏ ˙ÂÒÎ‰· ÔÂÈÂÂ˘ ÔÈ

�❽➀	➃❹	➃❹❿➂	❝➁❽➀�❹�❽

◗❾�❹➆❘	❼➅�	➃�	❽��	➀��	❑❽➀❿➀❿❸	➃❹❽❹❹�❸❽�	�❽❽➀➆❑		❽➂❹➂	➃❸❷

·¯ÂÚÓÓ ˜Â˘ ˙ÏÎÏÎÏ ˙È˙Ï˘ÓÓ ˙Â—±ππ∏≠±π∏µ ÈÏ‡¯˘È‰ ˜˘Ó‰ 

❷�❹➆	➁➆	���❹❸	❝�❽��	➀�

❹➂�➂❼�❸	➁�❸❑		❽�	➀�❹➂�❹	�❽�❷	➀❽❽�	���❽➄❹�❽➂	❸❽➀❼➄	❽➂❹➂	➃❸❷

	❑❤❾❹➄❽❻�	➁❽�➆➈❸ ≤ ßÒÓ ‰„ÓÚ ̄ ÈÈ—·Á ̃ „ˆÏ ÊÎ¯Ó‰ ‰ÈË¯˜ÂÓ„Â È˙¯

ÔÊÁ ·˜ÚÈ ˘¢Ú�❽➀	➃❹	➃❹❿➂	❝➁❽➀�❹�❽	

➀➆	 ➃❽➆�	�❹��➆❸	�➆➈�❸❑	 ❜❜	➅�➂	 ❸�❽❼➅❽❼❼➅➀	�❽❺❿�➂❸	❸❿�➀❸

	❑�❹➅➄❿❸❸	�❹❶➀➈�❸±∞¥π ßÒÓ ÌÂÒ¯Ù	❽�➂	

·Èˆ‰ ‰„ÚÂÂ‰ ÁÂ„‰ÒÎ‰ ÒÓ· ‰Ó¯ÂÙ¯Ï ˙È¯Â��❹�❸	❷��➂	❝➁❽➀�❹�❽	

	➅�❹❷�➈❑	❜❜	❽�❿❺	➃❷❹	❽��	➃➂➅❹❺✉❸❽❽➀➆❹	➁❽➀❹➆	➁❽�➈❹�	➀�	��	➆�❽❸	

	❑❜❜	❷➆	❜❜	➁❽�❽�❹❹❸	�❿�	➀�	❸➀❹➀�ÈÂÈ ¨ÔÂÈ„Ï ÌÈ¯Ó‡Ó ˙¯„Ò

±ππ∑��❻➂❸	��➀❻➂	➀���❽	�➄�	❝➁❽➀�❹�❽	

	 ❜❜❛	 ❸➂➀�	 ❽�❻�❽ÒÓ Ï˜˘ Ï˘ Â˙ÂÏÚ ÏÚ��❻➂➀	 ➃❹❿➂❸	 ❝➁❽➀�❹�❽	 

❜❛	�➅➂	➃❹❽❷➀	�➂�➂	�➀�➈	➅❽�❹➂	�❑➆	➀���❽�	❽➀❿➀❿
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❽➀❼��❹➄❹❽➂➅�❸�➂�❸❼❽❹➀�❸➄❻��❶❹❽�➁❸����➃❽❽❼����❽����❹❼�❽❹��❽�➀

�❹�❹��� ➃❽�� ➁❽❽❷❹➂❽➀� ➁❽❶�❽❸�� ➁❽�➆➈❸❑� ❜❜❜� ❷➀❽�� ❽➀❽❶❹� ❷➄❽❹�➈
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