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1
 In the 1980s models similar to TAR and M-TAR were used for example to investigate the number of lynxes in

their sunspots in Canada (sic!).



1 Theoretical Background
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➡☞➣✡➔✣➐✥➏✧➓✆➢✣➏✧➓✐➓✔➣✴➝✍➡✲➔✱→✠➢✣➥❁➝✞➒✄→✭➧✄➥❁➢✱➑✖↔✼➏✞➣✔➝✞➟❤➑✖➜✠➒❫↕✫➔P➒✼↕✯➔P➟❤➏✧➓✆➑✠➠➦➠❄➝✥➢✱➢✣➔P➒✄➤✼➑✠➔✣➢☞➡☞➣✴➔✱➐✥➏✧➓✶➨✽➩➫➑✖➒❫↕✳➎✄➢➂➥❨➔P➒✄➠☛➑✖➣❄➟❝➝✍↕✯➔✱➑✖➒

➭ ➯✙➲❆➳✫➵✯➳▲➸✒➳✴➵✳➺✞➻✡➼➂➽➚➾♥➲➊➻✴➪✞➪✥➶➚➽➹➳▲➸❫➘❆➳✡➵✯➳✍➴❵➼➚➘✥➳❩➼✻➷✣➸✯➼➂➻✡➼➂➽➂➸✳➼➂➽➚➬✙➾♥➲♠➳✡➵✣➵✒➾✐➵✒➷P➬❵➾✐➵✱➵✯➳❵➬✴➼✻➽➹➾♥➲❢➼✻➳✴➵✳➮✃➱✣➶➚➻✟❐✞❐✍➳✩❒✔➵✯➳▲➸✒➽➚❒✐❮❆➻❵➶✽❰❯➵✒➾♥➮✃➶➚➳✟➺❆➳✩➶✥➳✩Ï♥❮❆➻✴➼P➽➚➾✐➲✞Ð❍➘❆➻✐➸❫➼✻➷
Ñ✳Ò➂Ó✡Ò➂Ô❯Ñ✱ÒPÔ➚Õ✙Ö❵×✐Ø❆Ó❵Ù✶Ò✻Ú❢Û✸Ü Ý✽Þ❢Ú♥ß❆Ù à✽á♥â❲ã✥Ô➚Õ✡ã➊Ô➚Ñ✲Ú✐ä❆å✞Ô➚Ú✐Ø✽Ñ❣Ùæà➅Ù➚Ú♥â✔Ö✴ç❫Ò❯ã❆Ó✟ß♠Õ✴ç✒ÔèÒ➂Ô➚Õ✩Ó❵Ù✍å❆Ó✩ÙéØ❆Ö❵Ñ✠Ò✻Ó✴ä❆Ø❆Ù➹Ó✡Ò➂Ö❵ê✆Ö✶Ü ë✽Ü✐Ôèßíì✙Ó✴ß✥Ö✴çèî☛Ö❵Ö✙Ö✡Ò✸Ó✩ÙPÜ▲ï✡ð✴ñ✍ñ✞ò♥ó✣ó✯á
ß❆ÚíÚ✐Ò➚ã❆Ö✡ç✖Ò✻Ö❵Ñ✳Ò❍ôPÚ♥ç☞Õ❵Ú✍Ôèß✶Ò✻Ö✟ë✐ç✒Ó✴Ò✻Ô➹Ú✶ß❢â❢Ó✐Ñ❫ç✒Ö✴õ✽Ú✐ç✱Ò➂Ö❵ê✽Ü



ö❣÷✴ø✖ùûú✶ü✞ý✠þ✄ü✞÷❄ÿ✁�✄✂✆☎✆✝✟✞✒ø✡✠☞☛✍✌✎☛✞ù✑✏✒☛✞÷✓�✄✂✕✔✖✂✘✗✼ü✚✙✔þ✛✙✜☛✍✢✘✞✯ø✣✙✥✤✄ø✦✗✧✞★✤✄ü✩✞❩ü✚✙✩ÿ❫ù❙ù✪☛✩✞✳÷✬✫✭✌✯✮✄÷✬✫✭✌✍✫✻ý✛✰❡÷✱☛✽ü✍✌✩✞✲✫✱ø✖ý✛✙✳✏☞ÿ
✴✱✵✩✶✲✷✍✸✭✹✺✸✼✻✒✽✿✾✍❀✦❁✣❂✕✷✄✻✒✸✭✵✎❃✳❄✿✷✚❃❅✸✼✻✒❆✆✵✍✵✍❆✘❂❇✴✱✵✚❃✜✵✄✻❈✶❉✸✼✻✡✶★❊✒✵❋❃✥❊✒❀✦✴●✶■❍■✴❑❏✆✻✑✷✍✹▲✶★❊✒❀✦❏✒✽✖❊✡✶✭❊✕✵▼❆✆✸✭◆●◆❑✵❖✴✱✵✩✻✒✾✎✵◗P✒✵✩✶★❄✡✵✍✵✄✻
❘✍❙❯❚✜❱✛❲✬❳★❨❬❩✩❭❈❳✛❳■❪✿❫❴❭✒❵✄❛✱❩❖❘✚❲✜❫✼❭✕❜❇❝✦❘✎❲❞❪✖❡✆❡✕❪✒❲✜❩✍❙✘❳✲❪✿❢✬❘✍❣✭❣✺❫✼❭✒❜❇❝✦❪✆❫✺❣❇❡❇❛✬❫✭❵✎❩✚❲✳❤☞❘✚❲◗✐❴❥✕❘✄❛✱❩✍❣✺❦❧❩✄♠✒❫✭❙✆❩✄❭❈❳❉❢❑❪✦❱✆❛♥❨❬❪✦❭❈❳★♦✛❲
♣✍q■r✲s✄t♥r✭✉✒s▼✈✼✇✒✈▲r■✈✺♣✍①❇②❇t✬✈✭③✎s▼③✄✉✒♣✩✇✛④✆s✦⑤⑦⑥⑨⑧⑩♣✩✇✆✇✒✈✼✇✒④❷❶✄❸✆❸♥❶✖❹✲❶❖❺❈❻❇❺✖❼❯❽✎❾☞s❋♣❖①✲❿✜➀✿③✍➀✦✇✒③❖①✼➁✒➂✆s✍➂✘r✭✉✒♣✩r➃♣✄②✆②❇t✬➀✦➄✛✈❴➅❬♣✩r✲s✍①✼➆
➇❈➈➊➉✆➋♥➌✄➍✒➎✿➏✆➐✄➑✒➒★➌✩➓✲➒✭➉✦➍✣➋■➔✱➉✦→➣➓✭↔✒➐▼↕✭➉✦➍✕➙✘➔●➛✆➍✣➐✍➜✦➛✒➒✭↕✺➒✼➝✆➔✬➒✼➛✆→➟➞☞➌✚➠❞➡❖➉✆➔●➔✱➐✎➡✩➓✲➐✍➏✿➉✦➔✳➐✍↕✺➒✼→✪➒✼➍✒➌✩➓✲➐✍➏✿➐✍➌✎➡✄↔✿→✪➉✦➍❈➓★↔➃➢
➤➦➥✒➧▼➧✍➨✦➩✒➫✩➭✲➯✭➲✦➳✑➵✡➲✦➳✡➸✕➫✎➺✆➧✑➻❖➼❈➵✆➽✘➾☞➯❴➭✭➥➪➚✥➶❬➫✍➹✺➹✛➫✄➳✒➘✿➧❖➫✚➚➷➴✒➬■➭✲➲❇➬●➮✍➲✦➱✬➱✬➧✍➮✩➭✛➶❬➯✲➚✬➭■➫✄✃✒➧❒❐ ❮ ❰❴Ï Ð ÑÓÒ✼Ô Õ✼Ö✛×✱Ø✲Ù✍Ú✍Û✿Ü✆Ý♥Þ✼Ö ß ÑÓÒ✼Ô à
á❈â✼ã✒ä✎åæå✜ç✭â✭á✖è❈é■ç✼ê❧á✖ë✥ä✍ì✩é✲ä❖ë❅å✱í✕ä❖ä✍î✿ï❇ðñì✍î❯ò➷ó✛å✱é★ô✪ä✄õ❈é✒ö❬÷✛øúù✒û❈üýï✆ðñî✆â✲å➷ä✍þ✦ó✒â✭ç✺â✼ÿ✆ë✱â❴ó✆ô â★å❞ä✍ç✭â❴ô❬â❴õ✒ì✩é■ä✍î✿ä✩ã✒ä✄ë✬ê
✁✄✂✆☎✞✝✠✟☛✡✌☞✎✍✑✏✓✒✔✍✕☎✗✖✘✍✙☎✗✚✛✏✜✝✠✟✗✢✣✝☛✖✘✍✑✏✥✤✧✦✆★✗✍✪✩✠✍✙✫✘✬✭✍✠✢✯✮✎✤✰✬✱✤✳✲✴✤✰✬✵✏✥✍✑✏✶✝✷✤✸✖✺✹✻✂✆☎✗✩✪✼✾✽✘✿✞❀❁✮❂✢❃✏❄✏✱★✞✲✘✲✴✂✗✏✥✤✧✖❅✝❆✂✎✫✗✤
❇✧❈✠❉✕❊✄❉✕❋✗●✣❍✷❇✧■❏●✸❑✷❍✷❇✣▲◆▼P❖❂❊✄◗✆❋✞❍✠❘❚❙✵❯❲❱❂❇✰▲✶❇◆❉✙❋❨❳✧◗✆❋✞❍✑▲✭●❃❙✶❍❚❱❂❉❩❍✑❘✾◗❬❍✑❘✗❇✣▲❭❙✶❍✠❪✗■✘❉✠❇❃❙✓◗✆❋❂❍✠❘✗❇✯❫❅❴❵❊✄●✣▲✔❛✗❇✣❍✭❜

❝✯❞✧❡✠❢✪❢✙❣✺❤✰✐✗❥❏❦❧❡❩♠✠♠☛♥P♦✰♣✘♣✴q❃rs❤✣✐✗❤✧❢✪❣✴t✥❞✸❥❅♠✑✉✗❞◆✈❅✇②①③❤✰④✔⑤✴❞✣♠⑥❤✰✐✗❥✎④✶❞✰⑦✗❡✑t✥❡✕♠❆❞✧❥❅♠✑✉✗❞⑧❞✣⑦✗❡✠❥✘❞✰✐✗⑨✌❞❶⑩✘❷❲❸✯❤✸⑨✧⑩✆✐
♥P♦✰♣✘♣❲♦Pr❹❤✰✐✗❥❂❺❻❤✰✐✘✐✗❡✕✐❚❼❂♥P♦✰♣✘♣❲♦✣r❲❽✎❡✕♠✠✉❏①✄⑩✆✐✞♠✑✉✗❢✕❣✺❥✘❤✣♠❾❤◆❷✔⑩✆④◆♦✰♣✴q❃❿✗➀➁♦✰♣✘♣✛➂❏t✶♠✑④✶❞❃t➃t✥❡✕✐✗❼➄♠✑✉✴❞❶❡✕①❨➅✴⑩✆④✻♠❆❤✰✐✗⑨✌❞❶⑩✘❷
❥✘⑩✘❢✠❢✪❤✰④✱➀✑➅✴⑩✆➆✘✐✗❥❏❞✰➇✴⑨✰✉✗❤✰✐✴❼✞❞✯④✱❤P♠✷❞❶❤✰✐✗❥❅➅✴⑩❬♠✷❞✰✐✞♠✷❡✪❤✧❢❚❤❃t✵❣❬①➈①➉❞P♠✑④✶❡✪❞❃t✓❤❃t➊t✥⑩✘⑨✧❡✑❤✣♠❆❞✧❥✎❽✎❡✕♠✑✉✾❡❩♠✻➋✆❡✕✐✾❤✧❥✘❥✘❡✕♠❆❡✠⑩✆✐❂♠✷⑩❅♠✠✉✗⑩✗t✥❞
➌✘➍❹➎✰➏✻➐✗➑✘➒❶➌✘➓✠➔✘→✛➏✶➓✪➎✌➒❃➣✣↔✧↕➄➙❏➐✘➙✘➏✱➒❃➣✶➛✠➏✶➓✠➎P➛✷➒✧➑❂➜✓➝➟➞➡➠➤➢❅➥✗➓✪➎✰➥❨➦✧➔✠➔✪➌✆➢✺➣❭➍✔➌✆➏❭➣✶➥✗➌✆➏✻➛❾➧❆➏✔➐✛➙✾➦❃➣✵➨✞➩❨➩✄➒✣➛✠➏✶➓✪➒❃➣✓➓✙➙
➦✧➑➃➫✥➐❚➣✭➛✑➩✄➒✣➙✞➛❚➛✷➌❏➎✣➥✗➦✰➙✗➭✘➒❃➣✓➓✕➙❂➛✑➥✗➒❶➒✰➯✴➎✰➥✗➦✣➙❚➭✆➒◆➏✶➦✣➛❆➒⑧➦✰➙✗➑❏➎✰➏✔➐✗➑✛➒❶➌✘➓✪➔✛→✛➏✭➓✠➎✧➒❃➣➊➠➤➢❏➦❃➣➲➐❚➣✵➒✧➑❏➦✰➙✗➑❅➛✑➥✗➒⑧➒✣➳✗➓✠➑✘➒✰➙✗➎✌➒❶➌✘➍
➦❃➣✱➨✞➩❨➩✄➒✣➛✠➏✶➓✑➒✌➣➲➢❂➦✌➣✓➍✔➌✆➐✘➙✗➑➵↔✧↕❅➐✞➛✑➥✗➌✆➏✵➣❭➎✧➌✆➙✗➎✧➔✙➐✗➑✛➒✧➑❅➛✠➥✗➦✣➛❚➛✠➥✗➒✯➏✶➒P➛❾➦✧➓✠➔✘→✛➏✶➓✪➎✧➒❃➣✓➓✕➙✗➎✰➏✱➒✧➦❃➣✵➒✯➸✗➨✎➩✄➌✞➏✶➒➺➢❅➥✴➒✰➙❂➛✠➥✗➒
→✛➏✶➓✪➎✧➒❃➣✓➌✘➍❲➎✸➏✔➐✗➑✘➒❶➌✘➓✪➔❚➓✙➙✗➎✣➏✱➒✧➦❃➣✥➒✌➠❃➛✑➥✴➒➻➣✥➦✰➩③➒✯➢✎➓✕➛✑➥❂➛✠➥✗➒✯➐✘➙✗➍✭➦✰➳✗➌✆➐✘➏✭➦✰➸✗➔✑➒❶➎✣➥✗➦✰➙✴➭✘➒❃➣✓➓✙➙❂➛✠➥✗➒❶➒✰➯✴➎✰➥✗➦✰➙✴➭✞➒◆➏✭➦✣➛✷➒
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❖✠❱✛❯❳❲✞❖✸❘✪▼✳❏✏❯✕❏✡❨✠❘✢❏✡❖✮❙✆❏✏❩✣❱❬◗✍❭✛❏❪❚✳❫❴❙❵◗✍❘✪❏✡❖✸❛❜❫✕❘✢❩✑❨❝❏✮❙✲❞❡❖✠❱✛❯ ❢ ❣ ❤✽✐ ❥ ❦❁❧ ♠♦♥❬♣✍q✛rts✈✉✜✉✓s✛✇✆♠✣♣①r✏②✡③✮✇✆r✈④

⑤⑦⑥✛⑧✜⑨✠⑩✲❶❸❷✠⑥✛⑧✷❹✓❺♦❻✛❼✞❽✛❶❿❾➁➀✠➂✜➂✜➂✚➃➅➄①❷✠➆✜➇✛❼✞❷➁➄✖⑨✡⑧➉➈✠⑩❵❺✣➄✖❺✑➈✡❷✡❼✕➊✛❷✡❼♦➇✛⑨✮❶❸❽✛➋➌❷✠⑥➎➍➅➏①➄①⑨✮❶✢➄➅❾✘❶✆❽✛➏❑➈✡❷✁❼✞❼✞⑨✁⑧ ➐ ➑t➒➔➓✮→✢➒➔➣✚↔✚↕
➙✆➛ →✢➒ ➐ ➜☞➝✛➓✸➞❬➒✍➝✜↕✢➓❝→✪➝✛↔✜➟✞➠❳➓✡➡ ➛✛➢ ➟①→❸➤✮➓✠↕❵↔✜➥➅➒✍➝ ➢ ➒★➦ ➢ ➞❳➧✓➓ ➛ →✲➓✡➠☞➒✖↔☞➒①➓✮→✢➒ ➙ ↔✜➨♦➞❳➝✜➩✚➫✓↔✈➒✞➝✛➓✮→✆➨✍→⑦➒✍➝ ➢ ➒ ➭ ➯ ➲ ➭ ➳ ➲➌➵✄➸✮➺✘➻
➒✍➝✛➨✍→➼➝✜➩✚➫✓↔✈➒✍➝✛➓❝→✆➨①→❿➨✍→➼↕✢➓ ➙ ➓✡➦✸➒①➓✡➠❳↔✚➞✓➓✏➦ ➢ ➞➎➦✡↔✚➞✛➦✁➟ ➛ ➠✕➓➽➒✍➝ ➢ ➒✄➒✍➝✛➓t➦✡↔✜➨♦➞✳➒①➓❝➾✈↕ ➢ ➒①➨✞↔✚➞❳➧✛➓✸➒✞➜❬➓❝➓✠➞❳➚ ➢ ↕✢➨ ➢ ➧✛➟✍➓✮→❿↔✜➻
➪♦➶✳➹①➘✠➴✢➘✮➷❵➹★➪①➷✯➬✕➴✢➘✮➷✆➘✸➶✳➹✢➮✡➱❐✃❝✃✡❒✚➴✢❮✜➪✣➶✄❰✵➹✖❒❬Ï❪Ð✡Ñ♦Ò✛➘✏Ð✸➶✛❮➉Ó★❒✚ÔÖÕ✛×➉Ø➁Ù✠Ú✜Ú✜Û✴Ü◆Ý✜Þ✪ß✮➹✍à✛➪✍➷⑦➹✖➘❝➷✢➹★✃✡Ð✸➶❳Õ✄➘á➷✆➘❝➘✠➶➎Ð✮➷❿Ð✁❮✜❮✜➪✣➹✖➪✑❒✚➶✛Ð✡Ñ
➹✖❒✜❒✜Ñ✓â✘❒✚➴➌➹①➘✮➷✢➹①➪♦➶✛❰❬â❑❒✚➴➌➬✛➴✢➘✮➷✲➘✠➶✛✃❝➘✏❒✕â★➹✞à✛➘✏Ñ✞❒✚➶✓❰✜ã①➴✘ä✜➶❳➴✪➘✡Ñ✑Ð✸➹✖➪✑❒✚➶✄➷✪à✛➪✣➬➅➮

å ➶✛❮✜➘✠➴✲➷❸Ð✠➶✛❮➉æ✵➴❵Ð✠➶✓❰✳➘✁➴➼Ø✽Ù✠Ú✜Ú✜ç✚Þ⑦Ð✡Ñ①➷✲❒☞➹✖Ð✠Õ✜ä✛Ñ✑Ð✸➹✖➘✡❮❳✃✁➴❵➪✣➹①➪✞✃✡Ð✡Ñ✕è✛Ð✡Ñ♦ä✛➘❝➷❿â✘❒✳➴❸➷✲❒✕ã❑✃✡Ð✡Ñ✑Ñ✍➘✡❮☞➹✖ã✖ÔéÐ✸ê➌ët➹①➘✮➷✢➹★Ø❑❒✚➴
ì✆ä✄➷✢➹✓➹➔ã①ÔéÐ✠ê➉í❄à✛➘✠➶❬➹✍à✜➴❵➘✮➷✪à✛❒✜Ñ✞❮❳➪✍➷❿Ð✮➷✱➷✢ä✜Ôé➘✡❮☞➹①❒❐Õ✛➘✏➘✡î✚ä✛Ð✡Ñ✛ï✮➘✠➴✢❒✳Þ✆➮ñð①➹★➪✍➷➼Õ✛Ð✮➷✆➘✁❮❳❒✚➶❳ÔòÐ✠ê✓➪♦ÔÖä✜Ô❜➹➔ã✘➷✢➹✖Ð➁➹✖➪①➷✘➹✖➪✑✃✏❒✜â
➘✮➷✢➹①➪♦ÔéÐ➁➹✖➘✏❒✜â ó ô õ✚ö ó ÷ ø✈ù❑ú★û✞ü✛ý✏þ✞ý❝ÿ✱ÿ✁�✛ý✄✂✆☎✸û✞✝✠✟✛ý➽û☛✡❵ÿ✢û✞☎✸û☛✝✍ÿ✢û☛✝✌☞✏ý✎✍✏☞✡ý✡ý✒✑✛ÿ✯û✍ü✛ý✓☞✎✔✕✝✣û☛✝✌☞✒☎✡þ✖✟✗☎✡þ✠✘✛ý✮ÿ✚✙✛�✄ý✜☞✒☎✎�✢☞✒✙✛�✗☞✡þ✣✘✗✑✜ý
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❊✒✫✆✶✠✭▲✤✞✴✒✮✛✯❀✧❅✤☛✶✬✫✛✭▼❄

◆ ❑❖✤✦✥✗✴P✴★❃✸✶✦✷❀✤☛✴★✭✗❊✒✴P✫✆❑◗✩✌✫✛✭✏✮✆❘❙✯❚✱✆✭✳✯✕✴✒✩✬✧❅✤☛✶✬✫✛✭✸✷❀✥✗✶✣✹✢✶✞✷✚✴❁✷❀✤☛✧★✺✗✩✬✶✞✷❀✥✗✴✒❯✗❱✛❑❚✫✆✩✌✩✬✫✛✼❲✶✠✭✏✮✽❆✁✫✛✭✏✮✳❳❅❨✎❩✆❩✆❬✛❭❀❱✛✼■✥✗✫
✷✵✥✗✫✛✼❲✴✒❯✰✤✦✥✗✧★✤✏✤✦✥✗✴✓❪❋❫❵❴✢✴❁✷❀✤☛✶✣❛❜✧★✤✞✴❁✷❈✫✆❑ ❝ ❞ ✧✎✭✗❯ ❝ ❡ ✥✗✧✎✿✗✴✜✧✎✭❍✧❁✷●❢▲❛❍✹✆✤☛✫❏✤☛✶✌❊❣❛❤✱✗✩✐✤☛✶✣✿✗✧✎✯❀✶✌✧★✤☛✴❣✭✗✫✛✯✲❛❥✧✒✩
❯✆✶✞✷❀✤✬✯❀✶✣✺✆✱▲✤☛✶✬✫✛✭✸❱✛✶✐✤▼✶✬✷❇✹✏✫✗✷❦✷❉✶✣✺✗✩✬✴❧✤✞✫❲✱✸✷❉✴❋✷❀✤✞✧✎✭✗❯✆✧✎✯✕❯✽♠❖❘✞✤☛✴✄✷❀✤▼✫✆❑✪✤✦✥✗✴❣✭✆✱✗✩✌✩✗✥✖❢✛✹✏✫❏✤✦✥✗✴✄✷❉✶✞✷❇✤✬✥✗✧★✤ ❝ ❞ ♥ ❝ ❡ ✶✠✭❍✫✛✯❀❯✆✴★✯♦✤☛✫
✤☛✴❁✷✕✤♣✼■✥✗✴★✤✦✥✗✴✎✯q✧✒❯❦r❉✱✸✷✕✤✦❛❜✴★✭▲✤▼✶✞✷❂✷✵❢▲❛❤❛s✴★✤✞✯✕✶✬❊✛❄❁t✉✥✗✴✎✭✳✭✆✱✗✩✌✩✸✶✦✷✁✯❀✴❚r✈✴✒❊★✤✞✴✒❯✻✧✎✭✗❯✳✧✎✭❍✧✒✩✐✤☛✴✾✯❚✭✗✧❅✤☛✶✠✿✗✴❧✥✗❢❏✹✏✫❏✤✦✥✗✴❁✷❉✶✦✷❇✤✦✥✗✧❅✤
✇ ① ② ③ ④ ⑤ ⑥ ⑦ ③ ⑧✞⑨❈⑩✒❶✾❶✄❷★❸✆❹☛❷✒❺✗❻✛❼✛❽✗❷✓❶✾⑩✎❽❍❶✒❼✛❽✏❶✒❾✠❿✗❺✆❷➀❹✦➁✗⑩★❹✪❺✆❼✛➂✰❽✸⑨❀❹✬➃✵❷✒⑩✎➄➅❸✖➃❀⑧✌❶✄❷❁⑨❈⑩✒❺❦➆●❿✸⑨❀❹✸❹✞❼✰❹✦➁✗❷❣❽✗❷✎➂➇❾✬❼✛❽✏➈✆➉✞➃❚❿✆❽
❷✒➊✛❿✗⑧✬❾✌⑧✠➋✆➃✕⑧✠❿✆➄➍➌✲⑩❁⑨❀❹✞❷✎➃◗➂■➁✗❷✎❽❍❶✾➃❚❿✗❺✆❷✜❼✆⑧✬❾✖❸✖➃✕⑧✬❶✄❷❁⑨✚⑧✠❽✗❶✎➃✵❷✾⑩❁⑨❉❷❧❹✬➁✸⑩★❽✳➂✰➁✗❷✎❽✢❶✎➃✲❿✗❺✆❷P❼✆⑧✬❾✆❸✖➃❀⑧✌❶✄❷❁⑨❈❺✆❷✒❶✾➃✕❷✒⑩❁⑨✈❷✛➎

➏ ❽❤➈✆❷★❽✗❷✎➃✵⑩✒❾✦❻❁❹✦➁✗❷❧❹✬➃❚❿✗❷❣➐✏⑩✒❾✣❿✗❷P❼✆➌ ➑ ⑧✦⑨✁❿✆❽✆➒✆❽✗❼✛➂■❽❍⑩✎❽✗❺❲❽✏❷✒❷✒❺✗⑨❇❹✞❼❲➋✗❷✓❷❁⑨❀❹☛⑧✣➄❜⑩★❹✞❷✒❺♣➎❁➓✉➁✗❷✎❽✽❸✏❼✗⑨❦⑨●⑧✠➋✗⑧✬❾✌⑧✣❹✦➔
❼✆➌▼❹✬➁✆➃❀❷❁⑨✵➁✗❼✆❾✌❺✳❼❏❹✦➁✗❷✎➃❖❹✦➁✗⑩✎❽✻→❁❷★➃❀❼✳⑧✞⑨❇➃✵❷✒⑩✒❾✦❻❏➣✁❽✗❺✆❷✾➃✵⑨❈⑩✎❽✗❺❤↔✏⑧✠➒✗❾✌❼✗⑨❂↕❅➙✎➛✆➛✆➛✛➜❇⑨✵❿✏➈✆➈▲❷❁⑨❀❹✸❿▲❹☛⑧✌❾✬⑧✞⑨●⑧✠❽✗➈✻⑨❉❼✖➉❙❶✒⑩✒❾✌❾✦❷✒❺
➝✦➞❵➟✗➠✎➡❖➢✞➤✚➠★➥✆➥✖➦❀➧✖➠✒➨✎➟❖➢❙➩➫➞➭➟✏➠✎➡✢➯➳➲✎➵✆➵✆➸✛➺✁➤✵➟✗➧✛➻✽➼✒➽✰➾✦➟✗➠❅➾✲➚➫➪✆➡✗➽✆➼✎➦✁➤❉➧✛➶❜➼✜➦✕➼✄➹❏➪✗➘✬➠✎➦✕➴✣➾✞➷❍➨✾➧✛➡✗➽✆➴✣➾☛➴✌➧✛➡✸➤❦➚❁➾✦➟✗➼✜➘✬➼✒➠❁➤✕➾
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 For more details see various papers about the LINK model, created at the Boston University by Robert

Kaufmann.
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4
 Inefficiency of estimation caused by the autocorrelation present was overcome by the Wald tests based on the

Newey-West adjusted variance-covariance matrix with different weights. Using the version with the equal
weights and truncation point set at 25% of the sample the test statistic equals .74757 which is less than critical

value for ➾ 2
 with one d.o.f. (3.84). The Wald test with similar truncation point but different weights i.e. Barlett,

Tukey, Parzen gave similar results i.e. .58105, .55708, and .49758, respectively. Changing the truncation point
did not affect the result.
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➆➈➇➊➉➌➋❜➍②➎➐➏❸➑➓➒☎➔➣→↕↔✞➋②➏➙➋☎➛❫↔✞➋☎➛◆➜➝➉❸➑➞➜➟➉➟➉❏➠➊↔➡➋❫➇➊➉➝➜➙➢✞➛➤➋②➛t➜➟➏❏➥➊➦➊➏➟➥➤➧➓➉✝↔➨➏➙➋➫➩➯➭➲➍➵➳➺➸❻➻⑤➻➼➏❸➽➊➠➼➛❫↔↕➦➊➉❸➢P➾➚➜➟➥◆➪➊↔❘➉➌➋②➪➶➋❫➇➊➉
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Û✆Ü✱Ý❉Ü✱Û✜Þ❭ß☞à✓á▼â✖Ý✘ã✻â❞Ý✯Ü✱Û➏â▼Ü⑨Ü➱Û✥ä✯å✓æ

ç❊è Ü❄àqâ✤é✑å✷ê✂à✓ã✠Ü❄Û❃Ü✫â✖å✏ã✻â✠ë✑å✏á➱Ü➱Û✤à✓ã❭à✙ì❞â✤é✑å❍ísî♠ï çqð Þ◆à✙ñ✙å è✑ò Ý✯Ü✱å❉Ü✫â✖Û◗Þ❙Ý✘â✆å✂ñ❣æ✯ï▲é✑å✷Ý✂Û✜Þóà✌ì❞â❃é✑Û❃Ü→Þ❙à✙ñ✙å è
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➙✓➒✚➼❆➣❈➜✜➓✞➧▲➟✜→✞➜✜➓✢➽▼➣❆➙❿➒✼➓✳➔✷→✞➣●➝❱➜✜➛✪➾✬➣➏➔★➝❱➜✏➛❏➽▼➒✼➓❳➧✠➣➏➔❀➣☞➛✆➝❁➒✼➓✞➣●➔✕→✞➣➚➙✓➒✼➼❆➣✥➫✠➦❫➔✕→✞➣✥➜❆➙❋➨▼➝❪➝❱➣✏➔✕➛■➨❊➡❆➢❇→✞➒✺➙❚➝❁➜☞➨❪➙❏↔▼↕✠↕✢➫✁➛❖➔
➔✷→✞➣❯➩✞➒✚➣✜➪➶➔✷→✞➜✏➔✢➔✷→✞➣❯➤✞➣✜→✢➜✜➩✞➒✚➫✁↔✠➛❤➫✠➦❊➔✷→✞➣✥➜❉➽✠➣✜➓▼➔❖➙✄➒✺➙❤➛❨➣❆➙❨↕✢➫✁➓✬➙❋➒✼➤✞➥✕➣❈➦✆➫✁➛❹➔✕→✢➣✥➟✜→✞➜☞➛❨➜☞➟✏➔❖➣✜➛■➒✺➙❨➔✺➒✕➟❆➙✄➫✠➦❊➔✷→✞➣●↕✾➛■➫✾➟☛➣❆➙❝➙✄➫✠➦
↕✾➛❨➒✚➟☛➣●➔✷➛■➜✜➓✬➙❏➝❁➒✺➙❝➙✓➒✚➫✁➓❫➡❆➢❇→✞➒✺➙✄➦✪➒✼➓✞➧✠➒✼➓✞➽✠➹✠➜☞➥❙➔✷→✞➫✁↔✞➽✗→❳➒✼➓▼➔✷↔✞➒✵➔❀➒❙➩✞➣❆➹✗➪✳➜❉➙❚➓✞➫❥➔❫➟☛➫✁➓✢➦✪➒✼➛✆➝❁➣☛➧❳➙✓➫▲➦✪➜✜➛❇➤✾➨❜➜✜➓✾➨❜➦✪➫✠➛✪➝❱➜☛➥
➙❨➔✷↔✞➧✁➨✞➹❆↕✢➣✜➛✆→✢➜✏↕★➙❚➤✞➣❉➟☞➜✜↔✬➙✓➣●➔✕→✞➣●➔❖➣☛➟✜→✠➓✞➒✚➘✁↔✞➣❆➙❚➪✳➣✜➛❨➣❯➓✞➫❥➔❊➧✾➣✜➩✞➣☛➥✕➫❥↕✢➣☞➧❳➙❏↔✞➦■➦✆➒✚➟☛➒✕➣✏➓▼➔❀➥✚➨❊➡

➢❇→✞➣✥➜✜➓✞➜☛➥✚➨✞➙✓➒✺➙✄➧✠➣❉➙✓➟☞➛❨➒❙➤✞➣☛➧▲➜✜➤✞➫✁➩✢➣✥➜☛➥✚➥✕➫✁➪▲➙✄➦✆➫✁➛❚➜❈➟☛➥✕➫✞➙✓➣☞➛❇➥✕➫✠➫✁➾❳➜✏➔✢➔✷→✞➣❯➓✞➜➏➔✷↔✠➛❏➣✥➫✠➦❹➜❆➙❋➨▼➝❪➝❱➣✏➔✕➛■➨✢➹▼➜✜➓✞➧
➟☛➫✁↔✞➥✕➧❭➤✞➣➴➙✓➒✕➽❥➓❪➜❆➙❿➜➚➙✓➒✷➽❥➓✳➔✕→✞➜✏➔❫➜❉➙✓➨✁➝❩➝❁➣✏➔✷➛■➨▲➒✺➙✄➜✥➒❙➓✠→✞➣☞➛❨➣✜➓▼➔❊➦✆➣❉➜✏➔✕↔✠➛❨➣✥➫✾➦❊➔✷→✞➣❯➛❏➣☞➜☛➥✾↕✢➣✏➔✕➛❨➫✠➥✚➣✜↔✠➝➷➝❁➜☞➛✆➾✞➣✏➔❖➙✏➡

➬➱➮✾✃❐➮❊❒▼➮✢❮✍❰✢➮✾Ï

Ð Ñ✲Ò✞Ó✁Ô✞Õ✚Ö☛×✺Ø✗Ñ❪Ù❉Ú✞Û✠Û✁Ú✢Ø✗Ü▲Ý✓×✼Þ✞ß✳à❇á✾â❨ã❉Ý❏á✞ä✠Õ✕Ó❜åæä✠×✼Þ▼ç✺ã❉ß❥â❨Ö✏ç✺×✕ä✁Þ✳ç✺ä✳è✍Ý■ç❀×✼é❁Ö✏ç❀ã❈Ö❆Ý❋ê▼é❩é❁ã✏ç✷â■×✕ë❈ì❊â■×✕ë❉ã
í❇î❨ï✜ð✬ñ❏ò❁ó✺ñ❝ñ❋ó✕ô✁ð❳ó✼ð✳õ✕ö✞÷✲ø✾ù✳ó✷ñ❝ñ❿ú◆ô✁î✆û❜üýï✜î✆û✞÷✏õ❖þ ÿ✁�✂�☎✄✝✆✟✞✡✠☞☛✍✌✏✎✒✑✓✎✒✔✕✆✖✌✘✗ ✙✏✚✜✛✣✢✥✤✧✦★✙✒✩✂✪✂✫✭✬✮✩★✯✰✪✲✱

✳ ✴✶✵✸✷✟✹✭✺✼✻✭✽✿✾ ❀❁✾✰✻✧❂✁❃✧❄❆❅✓❇★✻✧❈❉✾❊✴❋✻✿●✡❍✂❍✂■✓✻✧❈❑❏✓▲▼✺✼◆❖❏✭❃✂✷◗P❙❘✍❃✂❚✟❯✒❱✝✺✸❲✧▲❳✵❨❱❩❚◗❃✧❯✲✻ ❬❪❭✓❫◗❴✡❵❛❭✂❜✓❫✝❝✟❞✒❭✂❜✓❡✧❢❉❣✸❞✒❭✓❞✒❤✕❝✖❣
✐❉❥✏❦♠❧✟❥✘♥ ♦♠♣rq✂s✣t★✉✧♦✏✈✜q✣✇✥t✓♦✒①✧②✭③✂④⑤①✧⑥★⑦★⑧

⑨ ⑩✶❶✸❷✟❸✭❹✼❺✭❻✿❼ ❽❆❺✧⑩✍❾▼❿✧➀➂➁✲❺✭❻✿❼❊➃➄❼ ➅✕❺✧➆➈➇✭➉➊❹✸❷➋❺✰➌➍❼❊➎✜❼➏❺✿➐✡➑✂➑★➒✧❺✒➓❉❾✮➔✭→✂❹➣❿✂↔◗❷★❶✡➁✭→❙↕➂❶✼➙❪❿✂❷◗↔✟➁✭❹➛➃✁❾▼↔◗➉✸❹➊➙✏➜✼➅☞➁
➝❙➞➟➞❖➠✒➡➤➢❨➥➋➦❳➧◗➨❋➩❋➢✏➫◗➭✘➥✝➧◗➯✧➲✲➞❖➳✭➧➸➵✣➺➊➻ ➼✍➽✡➾✓➽✡➚➶➪✓➹✒➘❉➽✘➴❨➽✡➚➶➷✼➽❉➬☎➪✂➮✂➱❐✃✝❒❋❮❙➪✓➹❰➹❰➪✧➴ÐÏ❉Ñ✸✃✒➮✓✃✒ÒÔÓ✟Ñ❉➘✍➽✏➷♠Ó✖➽✡Õ×Ö ØÚÙ✣Û➋Ü✏Ý
Þ✭ß❨Ü✂Ü✼à

á â✶ã✡ä✭å✡æ✭ç✧è✜é➂ê➏ë✒ì➈ã✡íïî➋ä✭ã✏í❪ë✰é☞ê➏ë✿ð✡ñ✂ñ✂ò✓ë✭ó★ã✸å✡í▼ô✡õ❙öÔ÷➸î➋õ✜ø➄ã✸å✡í✮ä✭÷✟ä★ù✕úïí▼ç✧ûýüþí❳÷❰ô✸ã✼ÿ✁�✄✂rç✂ã✼ÿ✆☎❩ä✭ô✡í❖ã✸å➊ÿ ã✞✝✟✡✠☞☛✍✌✏✎✒✑✔✓✏✕✖✠✗✎✙✘✛✚✢✜✣✠☞✤✞✥✙✘✡✑✡✎✞✓✦✠✧✑★✚✪✩✫✥✬✎✞✭✣✑✔✕✯✮✢✓★✰✲✱✗✥✙✘✴✳✵✎✙✘✍✶✸✷✧✹✻✺✽✼✄✾ ✿❁❀✁❂✲❃❄❀✒❅❇❆✔❈❊❉●❋✁❆✧❍■❆✧❏✪❃✦❋▲❑☞▼★◆✖❖☞❃✦❀✒P ◗✸❘
❙❯❚❯❱❳❲✧❨✸❩✸❬❭❩✖❪❴❫

❵ ❛▲❜✏❝✞❞✙❡☞❝✁❢☞❣✐❤❦❥✬❧♠❥♥❣♣♦✙q✸q☞r✖❣✐s✉t☞✈✙✇✗❞✒❡②①✸❝④③❊❞✒⑤✔❝❊❧⑦⑥✧⑧❳❝✞✈✬❞✬⑨❳⑤⑦❞✒⑤❴❜✏⑥✖❡☞①✢⑩✣⑥✖⑧❳❶❄❷✄⑥✖❡②⑨✁❸✄❹❺⑧❳❝❊s♠⑧✛⑧✛⑥✖⑧❼❻✍❽▲⑥✖⑧✛⑧✛❝✞✈✒⑤✔❶✏⑥✖❡
❤❾⑥✸❿✸❝✞❜★⑨●➀■➁✧➂☞❝✙⑧❳❶➃⑥✖⑧➄❣ ➅➇➆✸➈✸➆✸➉☞➊✦➆✸➈➌➋✸➍■➎✐➏➐➈✸➆■➑☞➍✔➒➔➓❁→✞➍✧➈■➍✧➣✯➊❄→✒↔ ↕✲➙✯➛✸➜✡➝✲➞➠➟✁↕✁➡➢➛✻➝➥➤❴➦

➧ ➨▲➩✏➫❄➭✗➯✸➲✒➳➄➵✲➸➢➺♥➵♣➻✙➼☞➽✄➾☞➵✸➚➪➭✸➶✗➲✙➭✧➹➪➘✖➳✛➫✏➲✄➴✆➷✒➭✗➯➮➬■➹✔➫✏➱✙✃✸❐✯❒⑦➳✛➫✏➱✬➲✄➴✙❮✲❰❾➘✖➳✛➲➔➘✖➭✯➹★Ï✗➲❊❰Ð➫✏➱✁➳❳➘✸Ñ✍➘✖Ò✸➭✗➯✸➷✒➹➪➫➃➘✖➭②➴Ó➘✸Ñ
❰❾➷✞➱✙➳✛➘✸➲✬➱✞➘✖➭✗➘✖ÔÕ➫➃➱✄➴✽➵ Ö➔×✣Ø✙Ù✙Ú❄Û✙Ü✸Ý✢Þ❁Û✞ß✧Ý■ß✧×✯Ú❄Û➇à▲Ø✁á✄Ú❄Ø✙â ➵✧ã✖➾åä✸ä✖æ✗ç❭ä✖æ✻➽■è

é ➨▲➘✖➳❳➲✙➭②➴❳➹✔➲✞➫❄➭②➵✗➬♣➺♥➵✧ê●➷✙ÔÕ➲✒➳❳➘✖➭②➵✐➸➮➺ëê➌➺♥➵✧ìí➫✏➩❄î✗➲✒➳✍➹✍➵✐ï❺➺♥➵♣➻✙➼✸➼✸ã■➵✐ð✣➘ñì❺➷✄➴➄➘✸➩✏➫❄➭✗➲④❒⑦➳✛➫✏➱✬➲✄➴✉ï❊➲✄➴✛ò☞➘✖➭✗➯
óñô❼õ✖ö➮öø÷✒ù★ú✛û✏ü✬ý✞þ➃þ❄õ✢ù✔ÿ✁�❁ú✄✂✆☎✗÷✞✝❺û➃þ✟�✡✠✗ý☞☛✆✌✸÷✄ô✎✍ ✏✒✑✔✓✖✕✘✗✚✙✛✕✘✜ ✢✤✣✦✥✦✑✧✕✎★✩✓✦✜✪✥✬✫✞✭✯✮✰✥✖★✦✥✖✱✤✲✳✮✘✴ ✵✷✶✩✶✘✸✺✹✩✻✦✼✾✽✳✿❁❀
✶☞❂✩❂✩❃✦✵✖❄✩❅✦❆✖❇❈❄✩❄✩❂✪❉

❊ ❋❍● ✼✾■☞✿✪❏✾❑✬■✰✽✳✿✪✵✆✹✷▲▼✵◆✹✦❖✆■✛✻✦❖✆P◗✼❙❘❯❚❱▲▼✵✷✶☞❂✩❂✩❲✦✵✧❳❩❨✔✿❁P☞❬❭✽❫❪❵❴❛✼✾✽✚❪◗✽✳✿✆❀✤✽❜✿✁❝❵■✛❑✬P✰✽✚❞✪❡❩P❢❏ ● ❞✚✽✳✿✆■❤❣✐P☞✼❈❥✆■✘❑✄❏✎✵
❦ ✓✩★✩❧♠✣✩✥✦✑✧✕♥★✩✓✦✜✪✥✬✫❵✭✯✮✰✥✖★✦✥✖✱♦✲❜✮✛✴ ✵✧✸✆❃✦✵✧♣✩✸✆❂✩❇q♣❁❆✷✶❢❉

r s✯t✾✉✔✈①✇✪②✆③⑤④⑦⑥⑧④ ⑨♦②✔⑩✒❶✆❷❹❸◗❺✬②✧❻❼④⑦❽◆④▼②✧❾✆❿✩❿✩❿✦②✖➀①➁❹➂➃✉✩❺✚➄❜✇✆❸♠➁☞✇✆➅✁➆✯t✄❶✆➅✩❸♠➇✒➄✚❺✦➈✦t❙➄✚❷❹❸❢➂☞➉✧➊➌➋✩➍❯➎✚➋✆❸
⑨✁➂➏➍✔➐❱➐✺❸✛➎➑t❙➍✆② ➒❍➓✰➔✖→✦➔✖➣✤↔✳➓❤↕✩→✩➙①➛❤↔➜→✩↕✩→✦➓❢↔❜↕✦➝✔➞✯➟✰➠➡↔✳➟☞➢ ➤✖➥✩➦➨➧✆➩✩➩✩➩✦➤✷➫☞➭✘➫✩➫❢➯

➲ ➳✯➵✆➸✛➺✪➻✧➼➾➽➪➚✟➻✷➶☞➹✩➹✩➘✦➻✖➳➷➴✔➺✪➬➃➮✬➬✾➱✬✃☞➺✆❐☞❒✁➸✛➺✆❮✁❰⑧➮❜Ï❭➮➜➱q➮✳➺✆Ð✤Ñ❩➮✬➬❙➱➑Ò✾➮❜Ó✩Ô✖➱q➮❫➴✔➺◆➴✩ÕÖ➱➑➵✆✃✞❰⑧✃◗➸❢➬✾➱×➚❁Ø✔Ô✆➸☞Ò❙✃❢➬
✃❢➬✾➱✬➮✳Ï❭➸✘➱q➮✚➴✔➺◆➴✩Õ❛➱➑➵✆✃✞Ù×Ú❩ÛÜÏ✺➴✩❮✩✃✰Ý✬➻ Þ✦ß✦àâá✞ã✩ã✩ä✦å➜æ❍ç✬è✒é❁ê✳ä✦ê✬ë➪æ✘ê✬ë✳ì✘æ í➡î✆ï✟ð⑦ñ×ò◗í✩ó✧ñ✆ô✩õ❙ó✩ó✖ö✪÷

ø ù❍ï✩ï✔ú✪í✆û✷ð▼í✷ò☞ü✩ü✩ü✦í◗ý◆ï✔î✪þ➏ÿ✁�✂�☎✄✝✆✟✞✡✠☞☛✍✌✎✞✏✞✾ï✑✞⑧ù➷ï✁✞✒✞✓✄✔☛✝✆✕✠❫ï✔î✗✖✘✄✝✙✚✠✬þ✛✠✜✆✕✄✣✢✆í á✥✤✦✤✡å✬ë❜à★✧✪✩✯ì✰ç✖ã✦ç✑✫✤ë✳ì✛æ
✬✮✭✣✯☞✯✰✭✲✱✴✳ ✵★✶✸✷✺✹✼✻✽✵✿✾✚✻✦❀✦❁❂✾✚❀✦❃❅❄



❆ ❇❉❈✦❈✁❊❅❋✚●■❍❏❋✿❑▲❈✦▼☞▼❖◆✽❋✚●■❍◗P❙❘✦❚✒❯❲❱✲❚❳❋✿❨✎❍❏❋■❩✲❬✦❬✦❬✽❋✿❭✪❑✸●❲❪❴❫✘❱✝❵✚❛❝❜✛❛✜❞✕❱✣❡✥❢✣❞✟❣✚❱✘❫✍❈✦▼☞❱❤❈✦✐✥❥✗❜❳◆✁❦❧❦☎❱♠❞✟❚✡❛✰❱◗❜♥❋
♦✥♣✦♣rq❝s❖t✲✉✪✈①✇★②✑③✽②✑④⑤s⑥✇✝⑦ ❋★⑧✸❈✺❍✼⑨⑩❩★❋✑❶✦❶✽❷✑❸✒❶✦❶❲❹✽❺

❆ ❻❽❼✓❾✲❿☎➀✁➁❲➂❂➃✎❾✲➄✦➅✚❾✣➆✽➇✣➈✚➉➊➀✁➁❅➋✚➌■➍❏➋✿➎➏➇★➐✽➇✲❼➑➋✿➒✔➍❏➋✿➓✚➔✦➔⑩→◗➍ ➣✗↔❳➐✿❿❧❿↕➇✝➙❝❼✡➛✰➜✘➝➞❼✡➛✰➜✣➇❤➃✮❼✡❾✲➁❅↔➑❿↕➛❝↔♥↔❳➛☞➀✁➁⑩➟➡➠✥❾★➜✝➙✥➀✁❼
➣▲❼❂➙✕➇✣➢✏❾✔➜✝➙✡➤ ➥➧➦✁➨✒➩✚➫⑥➭✚➯➊➲■➳✝➵❲➸★➨❳➺➡➻✪➭✚➫❖➼✚➸✲➨➑➽✛➫⑥➾❝➚✗➪✪➶✿➾✰➾✕➫⑥➭✚➯✦➸✲➭❅➺
➹✑➘☞➘✰➴➬➷➱➮☞➮☞✃▲✃✪✃✂❐ ❒♥❮✦❰✲➹✚Ï✲Ð✦Ñ↕Ï✲Ò✽Ï★Ó✴❐ÕÔ✦Ï✝➮☞➴❅Ö✝➴❲Ï✲Ó✴❐ ➹✑➘✟ÑØ×❂Ù✺ÚÜÛ♥Ý✚Þ✏❐➡ß✁Ù✦à✛á

â ã ❮✦Ô✁ä✦Ò✚å✿æ▲❐◗ç✎è❖Ð✑➘☞Ð✚Ï✲Ó❳å✿é✂❐➱êë❐❏å✚ì✦➘✕Ï✲Ð✚í✁❮✚î♥å✁ï❽❐❏å✁ð➧Ö✲Ð✚Ô✚î✛❰✲➹✦Ð❲Ï✣è✰Ô✦Ï✲Ó❳å✁ñÜ❐❏å✿Ù✚ß✦ß✁Ù✗ï✎Ï◗î✡➘✕è⑥Ð❲íóò✒❮✑Ó
é✗î➑Ò✁Ñ❧Ñ↕Ï✝➘✟Ó✓è☞❰✘ô➞Ó✡è✰❰✣è❖Ð❲íóè⑥Ðó➘✟➹✚Ïöõ①Ö✲Ð❲Ö✣Ô✦è✰Ö✲Ð✗æ✘Ï♠➘✕Ö✣è✰Þ ã Ö◗î✛❮✦Þ☞è⑥Ð✚Ï✘ê÷Ö✲Ó✏ø✚Ï✝➘✏å✿ù✮Ð❲Ï✲Ó➑í✁Ò✗Ï✔❰★❮✁Ð✚❮✁Ñ☎è☞❰✔î
ú ❮✺❐➱Ù✦Ù❲å✑û✁ü✚ý✦þ✏û✦ÿ❲Ú✽á

â ù ❰✲ø✚Ï✲Ó✏➘❂å✿ù①❐❏å✿Ù✚ß✦ß✁Ù❲å✿æ✘Ï✝➘❝Ö✣è☞Þ✚ô➞Ó✡è☞❰★Ï◗î ❰★Ò✽❰✣Þ✰Ï◗î Ö✲Ð✚Ô➊Ó✡Ï✔î✡➴❲❮✁Ð❅î✴Ï❤Ö◗î❳Ò✑Ñ✂Ñ☎Ï✝➘☞Ó✓Ò❲å ✁✄✂✆☎✆✂✆✝✟✞✠✂✆☎☛✡✆☞✍✌✏✎✑☎✆✂✍✒✓☞✕✔
✖✘✗ ☞✙☎✍☞✙✚✛✞ ✗✢✜ å✤✣➊❮✦Þ✏❐✼û✍✥✦å ú ❮✺❐✧✦★å✆✥✿Ù✚þ✩★✆★❅á

â ù✫✪✕é ê➏❮✁Ð✑➘✟➹✚Þ❖Òóù✮Ð❅Ï✝Ó➑í✁Ò⑤æ✍Ï✭✬✚è☞Ï✲✃⑤å✿Ù✚ß✦ß✁Ù❲å➡➹✑➘☞➘✰➴➬➷➱➮✰➮✟✃✪✃▲✃✂❐ÕÏ✣è☞Ö✑❐ÕÔ✦❮✦Ï✿❐❏í✁❮✮✬✑➮✕Ï✲Ñ↕Ï✲Ý✑➮✟Ñ↕Ï★Ó✏➮☞➴✽Ó✓è☞❰✣Ï✔î✝❐ ➹✑➘✟Ñ↕Þ
×❂Ù✺ÚÜÛ♥Ý✚Þ❂❐➡ß✁Ù✦à✴á

â ù✮Ð✚Ô✦Ï✲Ó❳î♥å✁ð ❐❏å ã Ó✡Ö✝Ð❅í✁Ï★Ó❳å✑õö❐Õð ❐➱Û✔❐❏å✯✦✲ý✦ý❲Ú✁å✤✰▲Ð✚è✜➘❂þ✕Ó✓❮✦❮✿➘✥ï✎Ï◗î✡➘❂î Ö✲Ð✚Ô➊é⑤î➑Ò✁Ñ✂Ñ Ï✝➘☞Ó✡è☞❰❉éóÔ♥❒❳Ý❅î✡➘✟Ñ↕Ï✲Ð✑➘✺✃➊è⑥➘☞➹
Ö✲Ð✗ù✲✱❲Ö✲Ñ✂➴❲Þ✰Ï✳✰✗î❳è❖Ð✚í✪➘☞➹✚Ï❤ï✎Ï✲Ó✓Ñ ì✦➘☞Ó✒Ý✚❰✝➘☞Ý✦Ó✡Ï❤❮✦ò✴✪✕Ð✑➘✕Ï✲Ó✡Ï◗î✡➘➞æ✍Ö✝➘❝Ï◗î♥å ✡✆☞✍✌✏✎✵☎✆✂✍✒✟☞✕✔✷✶✸✌ ✜ ✞✹☎✍✺ ✜✑✜ ✂✆☎✆✝
✖✘✗ ☞✙☎✍☞✙✚✛✞ ✗✼✻✟✽ ✂ ✽ ✞ ✜✢✽ ✞ ✗ å ú ❮✺❐✧✦✲ÿ✽å✆✥✑û✦þ✩★✆★❅á

â ù✮Ð✚Ô✦Ï✲Ó❳î♥å✁ð ❐❏å✚ì❲è⑥ø✚Þ☞❮✚î♥å✿ô✎❐➱çr❐❏å✯✦✲ý✦ý✦ý✽å✑õ①❮✦è❖Ð✑➘❝Ï✔í✿Ó✡Ö✝➘❝è☞❮✁Ð✸Ö✲Ð✚Ô⑤ï❙➹✽Ó✡Ï✔î➑➹✚❮✦Þ☞Ô➊é➊Ô♥❒✛Ý❅î✡➘☞Ñ☎Ï✲Ð✑➘❂å✤✰▲Ð✚è✠✬✚Ï✲Ó❳î❳è⑥➘❝Ò
❮✦ò ì❲Ö✲Ð✿✾▲è☞Ï✔í✑❮✚å✑õ①Ö✣Þ✰è☞ò✒❮✁Ó✏Ð✚è☞Ö◗å➡✃▲✃▲✃✂❐Õ❰★Ó✡Ô✦Ï✿❐ Ý✦Ñ☎❮✁Ð✑➘✟Ó✓Ï✔Ö✣Þ✏❐Õ❰★Ö✝➮✕❰✔Ï◗î✴í◗➮✓ì❲è❖ø✚Þ✰❮✚î✝❐ ➴❲Ô✦ò❙×✕Ù✺ÚÜÛ♥Ý✚Þ✏❐➡ß✁Ù✦à✴á

â ù✮Ð✚í✑Þ☞Ï◗å✿æ✪❐❁❀✮❐❏å ã Ó✡Ö✲Ð❲í✑Ï✲Ó❳å✑õö❐Õð ❐➱Û✔❐❏å✯✦✲ý❲Ú✏★✽å✑õ①❮✦è❖Ð✑➘✕Ï★í✿Ó✡Ö✝➘❝è☞❮✁Ð✸Ö✲Ð✚Ôóù✮Ó✏Ó✡❮✑Ó✎õ①❮✁Ó✒Ó✓Ï✔❰✝➘✕è✰❮✁Ð⑩➷
æ✘Ï♠➴✽Ó✡Ï◗î✛Ï✝Ð✑➘✕Ö✝➘❝è☞❮✁Ð❅å✿ù î✡➘✕è⑥Ñ☎Ö✝➘❝è☞❮✁Ð✸Ö✲Ð✚Ô⑤ï✎Ï◗î✓➘✕è❖Ð❲í✽å ✖✘✗ ☞✙☎✍☞✙✚❂✺ ✽ ✎✢✞ ✗ ✂ å✤✣➊❮✦Þ❃✥✆✥✦å ú ❮✺❐➱Ù❲å✿Ù✟✥✯✦✲þ❂Ù❄★✦ÿ❅á

â ã Ö★Þ☞Ï✣❮✿➘✰➘✕è❝å✿ê ❐❏å✑ç✎Ö✝Ð✍❅◗Ö◗å➡é❧❐❏å✿ê Ö✲Ð✚Ï★Ó✡Ö◗å✿ê ❐❏å✿Ù✚ß✦ß✁Ù❲å✿æ✘❮✦❰✲ø✚Ï♠➘✏î Ö★Ð✚Ô❆❀■Ï✣Ö✝➘☞➹✚Ï✲Ó❳î✎æ✘Ï✭✬✚è✟î✛è⑥➘❝Ï✣Ô✥➷◗é✪Ð
✪❂Ð✑➘❝Ï★Ó✒Ð✚Ö✝➘❝è☞❮✁Ð✚Ö✣Þ❅õ❉❮✁Ñ✸➴❲Ö✲Ó✡è✟î✛❮✁Ð✸❮✁Ð✗ù✮Ý✦Ó✡❮✿➴❅Ï✣Ö✲Ð ã Ö◗î✛❮✦Þ✰è❖Ð✚Ï✘ê➏Ö✝Ó✒ø❲Ï✝➘✏î✴å✏❀✺Ý✦Ð✚Ô✦Ö❇❅◗è☞❮✁Ð✚Ï✘ù✮Ð✚è✚ù✎Ð✦Ó✓è☞❰✣❮✁Ð
❈❊❉✢❋●❋■❍❑❏✧▲✤▼✙❋◆❋◆❖◗P ❘◆❘◆❙❚❙❯❙❲❱❁❳❨❍❑❍✭❩❬❱❁❏✠❋◆❘◆❙❆❍✢❭✙❘■❉❑❪✢❋✕❏❴❫✙❘✠❵❛❉❑❪✢❋■❏❜❱ ▼✙❋✧❩❞❝❛❡❜❢❛❣✐❤✑❥❄❝❜❱✤❦✮❢✆❧♥♠

♦ ♣☛q ❍❑❍✭r✓▲✏s✸❱t▲✏✉✯✈ q ❋❜❍ q ▲✏✇❯❱t▲✯①✭②✟❣④③✟▲❇⑤⑥✈✮r❄❪❑✈✆✈✏❖✓❍ q ❉✢❋■❏✠❫❄❍☛⑦✸✈✆❝◆❝❴❥✓⑧⑨❏◆✈✮r✛❥✆r❄⑩✆❍ q✲❶ ❩⑥❖✟❍ q ❳✩❍❷❪✢❋❛✉ q ❏◆❪❇❍
❶ r✟❳❨✈ q ❩❸❉❹❋■❏◆✈✮r✓▲✏s❺❪❑✈✮r❄✈✮❩❞❍✢❋ q ❏◆❪❷❉✐❻✏❢✟▲❄❣✏❼✆❽✵①✭❦✆❦✓♠

♦ ❾ ❉ q✩q ❏✧⑧✑▲✏✇❯❱t▲❄❿✓❏●❝❴❫❄❍ q ⑧➀❋■✈✮r❄❍❷▲✏➁❯❱t▲✯①✭②✆②✆②✍▲✏➂✛⑧⑨➃✮❩⑥❩❸❍✢❋ q ❏◆❪✳➂❂⑩✑➄➅❥✓⑧➆❋✧❩❸❍✢r✙❋➇✈✆❳✯➈❯r❄❍✭❩➉❖✟❝◆✈✙➃✙❩❸❍✢r✙❋➇❉✭r❄⑩➊☛➋✙➌●➍✍➋✙➌➇➎✠➏❯➐⑥➑✭➒➔➓❺➑❑→❑➣●→✭➏❄↔➇↕✤➙✳➑❑↔✆➎✕➛⑨➜❑➝✮➞✟➑✭➟➀➎✠➏✓➠❆➊☛➡✆➋✆➏✯➢✧➛✫➤➥→❇➒✿➦✤➧❯➏❄➎❴➞✟➑✭➟➨➛➅➎✠➌✧➩✛➝✍➫➯➭✯➝✮➟❨➌❜➛➨➲❸➝✮➋✙➌◆➳✓➦
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â✿ã✔ä➑å✏æ✗ç✙è✏é✡ê❃ë♣ì✥ç♠í✥ê✚æ✭î❅ç✞ï☞ðòñ✧æ✯ê➞î❥î á â❚ã✚ä❋å✏æ✗ç✖è❁é✡ê✳ó
ô õ ã✚ì✏ì✥ç✞ì✥é á✳ö❋÷ ø➷÷➹á ñ✓ê✔ï✠æ✯ù✏ú❁û❁æ✗ç✙ü➀ê➞î á ù✏ç✙ú❁û❁æ✯ç✖ü✵ê➎æ✯ç☞î❅ê➞îýã✚ì✥è➅ù✏ç✖ú✏û❁æ✗ç✖ü✵ê❃þ✯ã➀ú✖ú✠î á î❅ù✢ä➸ê✍ê✚í✥ç✖è✏ê✔ì✥ü➀ê❪þ✬ù✢æ✓ï✠ÿ✥ê

ë✁� î❅ç✞ì✥ü➀ê✄✂✆☎✞✝✠✟ á ✡☞☛✞☛❨ß☞❰✞Ö❈Û✍✌▼Þ➀Ñ✡❒✥Ñ✏✎➅❰✞Þ✔Ò á✒✑ ù✏ú ÷ ✟✔✓ á ✂✖✕✏✓✗✕✏✘✙✂✖✕✛✚✜✂➞ó
ô õ ù✢ì✥ù✳ûrù✏ú✖ç✙ê➞î❮ã✚ì✥è õ ê✚æ✭é✡ê❈æ✭î✈â✿ù✢ä❋ä●ç✠î❥î❅ç✖ù✢ì á ✂✆☎✞☎✞✢✁✣➎ê✔ûrù✢æ✁ï á ✤ ù✢ì✥è✏ù✢ì á✠✥ õ✧✦✩★ ó
ô ★ þ↕þ✬ç✙ü➀ê✍ù❁þ✫✪✓ã➀ç✞æ✭✬ æ✭ã➀è✏ç✞ì✥é ★ ✪☞✬ á ✂✆☎✞☎✯✮ á â❚ù✢ä❋ûrê✔ï☞ç✞ï❹ç✙ù✢ì✸ç♠ìòï✖ÿ✥ê î✱✰✡û✏ûrú♠ð➅ù✏þ✧û✄ê✔ï✠æ✯ù✏ú á ✲✧✳✙✴✶✵✸✷✠✳✺✹✩✻✽✼✾✹❀✿✗✴
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