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✈✉⑧⑧❧✈r♦✉✇♣✜①♦⑧❧♣✜✇✈✈⑨s✴s❧❼✉sr♦✇❶✴♦✇♣rs❷✈r♦✉✇♣⑥❼t①⑥ ↕➎➏ ❼s✉➆♦t❧t ✇✉ sqr♦✉✇q⑧❧ ①✉s r❦♦♣ t❧✈♦♣♦✉✇ q♣ r❦❧ ①♦✇q⑧ s❷⑧❧

s❧⑧❧q♣❧ ✑❷♣r ✇✉r❧t r❦qr ↕➎➏ ➉❺♦⑧⑧ ❧✇❷❻❧sqr❧ r❦❧ ✈❦✉♦✈❧♣ q➆q♦⑧q⑨⑧❧ ①✉s r❦♦♣ ①♦❧⑧t ♦✇ r❦❧ s❧❼✉sr♦✇❶ ♦✇♣rs❷✈r♦✉✇♣⑥➊ ✡✟✟

↕✇❶✉♦✇❶ ➌qrq ➁✉⑧⑧❧✈r♦✉✇ ✉① ➙✉✇✴➁❧✇rsq⑧⑧❸ ➁⑧❧qs❧t ♥♦⑧qr❧sq⑧ ❥sq✇♣q✈r♦✉✇♣ ♦✇ r❦❧ ➂⑥➃⑥ ➏❧❼❷s✈❦q♣❧ ♠❶s❧❧❻❧✇r

✰qs⑩❧r❹ ❾⑦ ➎❧t⑥ ➏❧❶⑥ ⑤➓➔⑦❽❹ ⑤➓❽➔④ ➈✰q❸ ➒❹ ④➔④→➋⑥

➣✠ ➅s✉❼✉♣❧t ➏❷⑧❧❹ ☞✞✎☛✠ ✇✉r❧ ④❹ qr ➒➓❹❾⑦➓⑥

➣✎ ✑✡⑥
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➣✓ ❽④ ➂⑥➃⑥➁⑥ ➞ ➀⑤⑤→➈✈➋➈❽➋➈♠➋ ➈❧❻❼❦q♣♦♣ qtt❧t➋⑥

➝✘ ❥❦♦♣ ♦✇r❧s❼s❧rqr♦✉✇ q⑧♣✉ ♦♣ ✈✉✇♣♦♣r❧✇r ❺♦r❦ ⑨q♣♦✈ ❶sq❻❻qs q✇t q ❼s✉❼❧s ♦✇r❧s❼s❧rqr♦✉✇ ✉① r❦❧ ✈q✇✉✇ ✉① r❦❧ ⑧q♣r

q✇r❧✈❧t❧✇r⑥ ➃❧✈r♦✉✇ ➀⑤⑤→➈✈➋➈❽➋➈♠➋ ♦✇✈⑧❷t❧♣ r❺✉ s❧⑧❧➆q✇r q✇r❧✈❧t❧✇r ✇✉❷✇♣❹ r❦❧ ❼⑧❷sq⑧ ➉✈✉❻❻✉✇ ♦t❧✇r♦①♦❧s♣➊ q✇t

r❦❧ ♣♦✇❶❷⑧qs ➉q ✈✉❻❻✉✇ ⑥ ⑥ ⑥ ⑧❧❶q⑧ ❧✇r♦r❸ ♦t❧✇r♦①♦❧s⑥➊ ✆✍☛☞✏❹ r❦❧ ➆❧s⑨ ❼s❧✈❧t♦✇❶ ➉q➆q♦⑧q⑨⑧❧ ❷✇t❧s q✇ ✉❼❧✇ ⑧♦✈❧✇♣❧➊

♦♣ r❦❧ ♣♦✇❶❷⑧qs ➉♦♣❹➊ ✇✉r r❦❧ ❼⑧❷sq⑧ ➉qs❧❹➊ ♦✇t♦✈qr♦✇❶ r❦❧ ♣❷⑨✑❧✈r ✉① r❦❧ ➆❧s⑨ ♦♣ q⑧♣✉ ♣♦✇❶❷⑧qs⑥ ✰✉s❧✉➆❧s❹ r❦❧ qt✑❧✈r♦➆❧

➉✇✉✇❼s✉❼s♦❧rqs❸➊ ✈✉❻❧♣ ♦✇ ⑨❧r❺❧❧✇ r❦❧ ❺✉st♣ ➉✈✉❻❻✉✇➊ q✇t ➉⑧❧❶q⑧ ❧✇r♦r❸ ♦t❧✇r♦①♦❧s❹➊ ❻❧q✇♦✇❶ ♦r ✈q✇ ✉✇⑧❸ ⑨❧

❻❧q✇r r✉ ❻✉t♦①❸ r❦❧ ➉⑧❧❶q⑧ ❧✇r♦r❸ ♦t❧✇r♦①♦❧s❹➊ ✇✉r q⑧⑧ ➉✈✉❻❻✉✇ ♦t❧✇r♦①♦❧s♣⑥➊ ✡✟☛✕✖✡❹ r❦❧ ❼❦sq♣❧ ➉r❦qr ♦♣ q➆q♦⑧q⑨⑧❧

❷✇t❧s q✇ ✉❼❧✇ ⑧♦✈❧✇♣❧➊ ♦♣ ✇✉r ♣❧❼qsqr❧t ①s✉❻ r❦❧ s❧♣r ✉① r❦❧ ♣❧✇r❧✇✈❧ ⑨❸ q ✈✉❻❻q⑥ ✙❦❧✇ q ⑧♦♣r ✉① ❻❷⑧r♦❼⑧❧ ✇✉❷✇♣

♦♣ ✇✉r ①✉⑧⑧✉❺❧t ⑨❸ q ✈✉❻❻q ❼s♦✉s r✉ q ⑧♦❻♦r♦✇❶ ❼❦sq♣❧❹ r❦❧ ✈q✇✉✇ ✉① r❦❧ ⑧q♣r q✇r❧✈❧t❧✇r ⑩♦✈⑩♣ ♦✇❹ q✇t r❦❧ ⑧♦❻♦r♦✇❶

✈⑧q❷♣❧ ✉✇⑧❸ q❼❼⑧♦❧♣ r✉ r❦❧ ♦❻❻❧t♦qr❧⑧❸ ❼s❧✈❧t♦✇❶ r❧s❻❹ ➉✈✉❻❻✉✇ ✇✉✇❼s✉❼s♦❧rqs❸ ⑧❧❶q⑧ ❧✇r♦r❸ ♦t❧✇r♦①♦❧s❹➊ sqr❦❧s

r❦q✇ q⑧⑧ q✇r❧✈❧t❧✇r♣⑥ ✡✟✟ ✄✖✍✏✟✡ ✡✏✠✏✟☞ ➆⑥ ✌✠✞✑☞✕✖❹ ➒❾ ➎⑥→r❦ ➀④❾❹ ➀⑤❾ ➈⑦r❦ ➁♦s⑥ ④➔④⑤➋❹ ☛✟☛✏☞ ✡✟✖✍✟✡❹ ❽→→ ➃⑥ ➁r⑥

❽➔④⑦ ➈④➔④→➋ ➈q❼❼⑧❸♦✇❶ r❦❧ ⑧q♣r q✇r❧✈❧t❧✇r s❷⑧❧ ⑨❧✈q❷♣❧ ➉r❦❧ ⑧♦❻♦r♦✇❶ ❼❦sq♣❧ ⑥ ⑥ ⑥ ♦♣ ✇✉r ♣❧❼qsqr❧t ①s✉❻ ⑨✉r❦

q✇r❧✈❧t❧✇r♣ ⑨❸ q ✈✉❻❻q❹ q✇t ♦r t✉❧♣ ✇✉r ①✉⑧⑧✉❺ q✇ ♦✇r❧❶sqr❧t ✈⑧q❷♣❧ r❦qr ✈✉✇rq♦✇♣ ⑨✉r❦ q✇r❧✈❧t❧✇r♣⑥➊➋⑥

➝✐ ❥❦❧♣❧ ①q✈r✉s♣ qs❧ ➉r✉ r❦❧ ❧❿r❧✇r ❼sq✈r♦✈q⑨⑧❧✄➈♦➋ s❧✇t❧s tqrq ①❷⑧⑧❸ ♣❧qs✈❦q⑨⑧❧ q✇t ❻q✈❦♦✇❧✴s❧qtq⑨⑧❧✱ ➈♦♦➋ ❧✇q⑨⑧❧

❦♦❶❦ ✴❷q⑧♦r❸ tqrq r❦s✉❷❶❦ ♣✈❦❧❻q♣❹ ❺♦r❦ q✈✈✉❻❼q✇❸♦✇❶ ❻❧rqtqrq t✉✈❷❻❧✇r❧t ♦✇ ❻q✈❦♦✇❧✴s❧qtq⑨⑧❧ rq❿✉✇✉❻❸ ✉s
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✞✞✟

✐✘✠ ✑✡⑥❹ qr →⑥ ♠♣ ♣❦✉❺✇ ♦✇ ➎♦❶❷s❧ ❽ ✉① r❦❧ ❽⑤➎ ♠✇q⑧❸♣♦♣❹ r❦❧ ♣❦qs❧ ✉① ♦✇♣r♦r❷r♦✉✇q⑧ q♣♣❧r ❻q✇q❶❧s♣ r❦qr ①♦⑧❧t q ➎✉s❻

❽⑤➎ ❺♦r❦ q ➎➄➇➄ t✉❧♣ ✇✉r ①⑧❷✈r❷qr❧ ♣♦❶✇♦①♦✈q✇r⑧❸ ✉➆❧s r♦❻❧❹ ♦✇t♦✈qr♦✇❶ r❦qr r❦❧ ❷❼rq⑩❧ ✉① ➎➄➇➄ s❧❼✉sr♦✇❶ ❦q♣ ⑨❧❧✇

s❧⑧qr♦➆❧⑧❸ ♣rq⑨⑧❧ ♣♦✇✈❧ r❦❧ ♦✇rs✉t❷✈r♦✉✇ ✉① r❦❧ ✉❼r♦✉✇q⑧ ➎➄➇➄ ①♦❧⑧t ♦✇ ❧qs⑧❸ ④➔④⑤⑥ ✑✡⑥ qr ❥q⑨⑧❧ ❽⑥

✐✘✎ ✡✟✟ ✍✡⑥ qr ➀✴➒⑥ ✙❦♦⑧❧ ➎➄➇➄♣ q⑧❺q❸♣ ⑨❧❶♦✇ ❺♦r❦ ❧♦r❦❧s ➉♥♥➇➊ ✉s ➉✲✲➇❹➊ r❦✉♣❧ ❧✇rs♦❧♣ ⑨❧❶♦✇ ❺♦r❦ ✈✉❷✇rs❸✴⑧❧➆❧⑧

✈✉t❧♣ ❷♣❧t ①✉s ➄➃➄➙♣⑥

✐✘✓ ✑✡⑥ qr ➀✱ ❥q⑨⑧❧ ❽⑥

✐✐✘ ✡✏✠✏✟ ✆✠☛✑❹ →➒⑤ ➂⑥➃⑥ qr →⑤✱ ☞✟✟ ✠✑☞✕ ✍✌✠✑✓✟☛ ✕✗ ✍✕✑✑✟☛☛✟ ➆⑥ ✡☞✡☞✍☞❹ ❾➀ ➎⑥→r❦ ➓➒➔❹ ➓➓⑦ ➈➀r❦ ➁♦s⑥ ④➔④⑤➋⑥
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✐✐✐ ✡✏✠✏✟ ✆✠☛✑❹ →➒⑤ ➂⑥➃⑥ qr →⑤⑥

✐✐➐ ✡✟✟✟✟✝✍☛✠✖ ✠✞✑✗ ✆✍☞✌✍✖✌ ✍✕☞ ➆⑥ ✄☞✡☞ ✙✟✎✆✏ ✕✗ ✍✕✑✑✟☛☛✟❹ ➒➔ ➎⑥→r❦ ⑦➀➒❹ ⑦➓⑤ ➈➀r❦ ➁♦s⑥ ④➔④⑤➋✱ ☞✟✟ ✠✑☞✕ ✟✍☛✌✍✌✠✖

➆⑥ ✡✌✛❹ ➀➓➒ ➂⑥➃⑥ ➓→⑤❹ ➓➀⑤ ➈④➔❽➀➋ ➈❦✉⑧t♦✇❶ r❦qr q ♣rqr❷r✉s❸ s❧✴❷♦s❧❻❧✇r r❦qr q✇ q❶❧✇✈❸ t❧r❧s❻♦✇❧ ❺❦❧r❦❧s

➉s❧❶❷⑧qr♦✉✇ ♦♣ q❼❼s✉❼s♦qr❧ q✇t ✇❧✈❧♣♣qs❸➊ ♦♣ ✇✉r ➉q✇ ♦✇➆♦rqr♦✉✇ r✉ ♦❶✇✉s❧ ✈✉♣r➊➋⑥

✐✐➣ ➅s✉❼✉♣❧t ➏❷⑧❧❹ ☞✞✎☛✠ ✇✉r❧ ④❹ qr ➒➓❹⑦➔❽❹ ➒➓❹⑦➔⑤⑥

✐✐➝ ❽④ ➂⑥➃⑥➁⑥ ➞ ➀⑤⑤→➈⑨➋➈❽➋➈♠➋ ➈❧❻❼❦q♣♦♣ qtt❧t➋⑥

✐✐✝ ➅s❧⑧♦❻♦✇qs❸ ➜✈✉✇✉❻♦✈ ♠✇q⑧❸♣♦♣❹ qr ✝⑤➔ ➈➉❥❦❧ ➅s✉❼✉♣❧t ➏❷⑧❧ t✉❧♣ ✇✉r ♦✇✈⑧❷t❧ q✇❸ q✇q⑧❸♣♦♣ ✉① r❦❧ ⑨q♣❧⑧♦✇❧ ✉s r❦❧

➅s✉❼✉♣❧t ➏❷⑧❧②♣ ⑧♦⑩❧⑧❸ ❧✈✉✇✉❻♦✈ ✈✉✇♣❧✴❷❧✇✈❧♣✄⑨❧✇❧①♦r♣ ✉s ✈✉♣r♣✄⑨❷r ♦✇♣r❧qt t❧①❧s♣ r✉ r❦❧ ♣❧✈✉✇t ♣rq❶❧

♠❶❧✇✈❸✴♣❼❧✈♦①♦✈ s❷⑧❧❻q⑩♦✇❶ r❦qr ❺✉❷⑧t ①✉⑧⑧✉❺ r❦❧ qt✉❼r♦✉✇ ✉① r❦❧ ➅s✉❼✉♣❧t ➏❷⑧❧⑥➊➋⑥ ❥❦❧ ♦✇t♦➆♦t❷q⑧ s❷⑧❧❻q⑩♦✇❶

❼✉sr♦✉✇ ✉① r❦❧ ➎➌❥♠ ♦✇♣rs❷✈r♣ r❦❧ q❶❧✇✈♦❧♣ r✉ ➉♦✇✈✉s❼✉sqr❧❹ q✇t ❧✇♣❷s❧ ✈✉❻❼qr♦⑨♦⑧♦r❸ ❺♦r❦ ➈✞✟ ✞✠✡ ✡☛✞✡☞✞ ✌✡✍✎✏✑✒✡➋❹

q⑧⑧ q❼❼⑧♦✈q⑨⑧❧ tqrq ♣rq✇tqst♣ ❧♣rq⑨⑧♦♣❦❧t ♦✇ r❦❧ s❷⑧❧♣ ❼s✉❻❷⑧❶qr❧t ❷✇t❧s ✣❽④ ➂⑥➃⑥➁⑥ ➞ ➀⑤⑤→✤❹ ♦✇✈⑧❷t♦✇❶❹ ✞✟ ✞✠✡

✡☛✞✡☞✞ ✓✔✍✕✞✏✕✍✑✒✡❹ ⑨❸ ❦q➆♦✇❶ r❦❧ ✈❦qsq✈r❧s♦♣r♦✈♣ t❧♣✈s♦⑨❧t ♦✇ ✈⑧q❷♣❧♣ ➈♦➋ r❦s✉❷❶❦ ➈➆♦➋ ✉① ♣❷⑨♣❧✈r♦✉✇ ➈✈➋➈❽➋➈♥➋ ✉①

♣❷✈❦ ♣❧✈r♦✉✇ ➀⑤⑤→⑥➊ ✡✟✟☛ ✟☞✌⑥❹ ❽④ ➂⑥➃⑥➁⑥ ➞➞ ❽→➒➓q➈❷➋➈④➋❹ →➀④➓➈⑨➋❹ ➀→⑦❾➈⑨➋✱ ❽➀ ➂⑥➃⑥➁⑥ ➞➞ ➓➓✏✴→➈⑨➋❹ ➓❾✉✴⑤➈✇➋➈④➋

➈❧❻❼❦q♣♦♣ qtt❧t➋⑥ ♠♣ r❦❧ ➅s✉❼✉♣❧t ➏❷⑧❧ q✈⑩✇✉❺⑧❧t❶❧♣❹ r❦❧ ♦❻❼⑧❧❻❧✇r♦✇❶ ♠❶❧✇✈❸ ❺♦⑧⑧ ❦q➆❧ r✉ ❷✇t❧s❶✉ q
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♠✈✈✉st♦✇❶⑧❸❹ r❦❧ ♠❶❧✇✈♦❧♣ ❻❷♣r ✈✉✇♣♦t❧s ❺❦❧r❦❧s r❦❧ ♦✇t♦➆♦t❷q⑧ s❷⑧❧❻q⑩♦✇❶ ♦♣ ⑧♦⑩❧⑧❸ r✉ s❧♣❷⑧r ♦✇ ⑨s✉qt ❷✇♦①✉s❻♦r❸

♦✇ r❦❧ qt✉❼r♦✉✇ ✉① r❦❧ ✑✉♦✇r ♣rq✇tqst♣❹ ♦✇✈⑧❷t♦✇❶ r❦❧ ❼s✉❼✉♣❧t ①♦✇q✇✈♦q⑧ ♦✇♣rs❷❻❧✇r ♦t❧✇r♦①♦❧s⑥ ➄① ♦r r❷s✇♣ ✉❷r ➈q♣

q❼❼❧qs♣ ⑧♦⑩❧⑧❸➋ ❻q✇tqr♦✇❶ ➎➄➇➄ ♦✇♣r❧qt ✉① ➁➂➃➄➅ ❺♦⑧⑧ ⑨❧ ♦✇①❧q♣♦⑨⑧❧ ①✉s ♣✉❻❧❹ ⑨❷r ✇✉r q⑧⑧❹ s❧⑧❧➆q✇r ♠❶❧✇✈♦❧♣❹ r❦❧

❷⑧r♦❻qr❧ s❧♣❷⑧r ❺♦⑧⑧ ⑨❧ q ❼qr✈❦❺✉s⑩ ✉① s❧❼✉sr♦✇❶ s❧✴❷♦s❧❻❧✇r♣❹ ❷✇t❧s❻♦✇♦✇❶ r❦❧ ♦✇r❧✇r ✉① r❦❧ ➎➌❥♠⑥ ♠♣ ♣❷✈❦❹

q✇q⑧❸✏♦✇❶ r❦❧ ❧✈✉✇✉❻♦✈ ①❧q♣♦⑨♦⑧♦r❸ ✉① ➎➄➇➄ ✓✟✗✕☛✟ r❦❧ ♦✇t♦➆♦t❷q⑧ s❷⑧❧❻q⑩♦✇❶ rq⑩❧♣ ❼⑧q✈❧ ♦♣ ✇❧✈❧♣♣qs❸⑥
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❙◆❵ ❙ ✎✏✌✌✏✑ ■◆❵✏✑❚✌❙◆❵◗◆❛ ✍❴ ✌❳✏◗✑ ✍❪✏✑❙✌◗✍◆❚✓ ✌✍ ■◆❵✏✑❚✌❙◆❵ ❳✍❝ ❙◆❯ ❪✍✌✏◆✌◗❙❘ ❪✑✍❪✍❚✏❵ ☞❳❙◆❛✏

❝✍■❘❵ ❙☞❳◗✏❣✏ ✍✑ ❵✏✌✑❙☞✌ ❴✑✍❏ ✌❳✏ ✿✼▼❈❞❚ ❪✍❘◗☞❯ ❪■✑❪✍❚✏❃
✞❫✄

❂✍◆✏ ✍❴ ✌❳✏❚✏ ✎❙❚◗☞ ❚✌✏❪❚ ❝❳◗☞❳
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❽❽❹ ④➔④⑤➋❹ qr ❽➔❹ ❦rr❼♣↔✜✜❺❺❺④⑥t❧⑧✉♦rr❧⑥✈✉❻✜✈✉✇r❧✇r✜tq❻✜➌❧⑧✉♦rr❧✜❷♣✜➌✉✈❷❻❧✇r♣✜❼❷⑨⑧♦✈✴♣❧✈r✉s✜❷♣✴①♦✇q✇✈♦q⑧✴tqrq✴

rsq✇♣❼qs❧✇✈❸✴q✈r✴❼✉➆⑥❼t①⑥

✐➐✎ ✡✟✟☛ ✟☞✌☞❹ ➂⑥➃⑥ ➁❦q❻⑨❧s ✉① ➁✉❻❻❧s✈❧❹ ➁❧✇r❧s ①✉s ➁q❼♦rq⑧ ✰qs⑩❧r♣ ➁✉❻❼❧r♦r♦➆❧✇❧♣♣❹ ➄✇➆❧♣r✉s♣ q✇t r❦❧ ✰qs⑩❧r♣

➎♦s♣r↔ ➏❧①✉s❻♣ r✉ ➏❧♣r✉s❧ ➁✉✇①♦t❧✇✈❧ ♦✇ r❦❧ ➃➜➁ ➈➑❷✇❧ ④➀❹ ④➔④→➋❹

❦rr❼♣↔✜✜❺❺❺⑥❷♣✈❦q❻⑨❧s⑥✈✉❻✜q♣♣❧r♣✜t✉✈❷❻❧✇r♣✜➁➁✰➁★➃➜➁★➅q❼❧s★➄✇➆❧♣r✉s♣✴q✇t✴r❦❧✴❻qs⑩❧r♣✴①♦s♣r⑥❼t① ➈♣rqr♦✇❶

r❦qr ➉✣t✤♦♣s❧❶qst♦✇❶ r❦❧ ♦✇r❧ss❧⑧qr❧t✇❧♣♣ ✉① s❷⑧❧♣ ♦♣ q ♣❧s♦✉❷♣ ①⑧q❺ ⑨❧✈q❷♣❧ r❦❧ ✈✉♣r✴⑨❧✇❧①♦r q✇q⑧❸♣♦♣ ①q♦⑧♣ r✉ q✈✈✉❷✇r

①✉s r❦❧ q✈r❷q⑧❹ s❧q⑧✴❺✉s⑧t ♦❻❼q✈r ✉① q✇ q❶❧✇✈❸②♣ q✈r♦✉✇♣ ✉✇ ❻qs⑩❧r ❼qsr♦✈♦❼q✇r♣➊✱ ➉✣①✤❷sr❦❧s ✈✉❻❼✉❷✇t♦✇❶ r❦❧ ♦♣♣❷❧

♦♣ r❦❧ ➃➜➁②♣ ①q♦⑧❷s❧ r✉ ❷✇t❧srq⑩❧ r❦❧ ✇❧✈❧♣♣qs❸ ❺✉s⑩ r✉ ❷✇t❧s♣rq✇t ❦✉❺ ❻qs⑩❧r♣ q✇t ❼qsr♦✈♦❼q✇r♣ ❺♦⑧⑧ ⑨❧ q①①❧✈r❧t

⑨❸ ❼s✉❼✉♣❧t ✈❦q✇❶❧♣❹ ⑧❧qt♦✇❶ r✉ ❷✇✇❧✈❧♣♣qs❸ q✇t ①⑧q❺❧t s❷⑧❧♣ r❦qr ❺♦⑧⑧ ♦✇ ♣✉❻❧ ✈q♣❧♣ t♦♣s❷❼r r❦❧ ✉st❧s⑧❸

①❷✇✈r♦✉✇♦✇❶ ✉① r❦❧ ❻qs⑩❧r♣➊✱ q✇t ➉r❦❧ ➃➜➁ ♣❦✉❷⑧t ❧✇❶q❶❧ ♦✇ q s✉⑨❷♣r ❼s✉✈❧♣♣ ❺♦r❦ ❻qs⑩❧r ❼qsr♦✈♦❼q✇r♣➊➋⑥
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❦rr❼♣↔✜✜❶❷♦t❧♣⑥⑧♦⑨sqs❸⑥✈✉s✇❧⑧⑧⑥❧t❷✜⑨⑧✉✉❻⑨❧s❶★♦✇rs✉✜➁❦❧qr➃❦❧❧r♣ ➈⑧q♣r ➆♦♣♦r❧t ↕✈r⑥ ④➔❹ ④➔④→➋⑥ ➁✉✇rsq♣r r❦♦♣ ❺♦r❦ r❦❧

❧❿r❧✇♣♦➆❧ t❧♣✈s♦❼r♦➆❧ ♦✇①✉s❻qr♦✉✇ q➆q♦⑧q⑨⑧❧ ①✉s r❦❧ ♣rq✇tqst♦✏❧t ➄➃↕ ✰➄➁ ✈✉t❧♣⑥ ✟✠☛✠✟✏ ✑✡✟✖✏✍✗✍✟☛ ✍✕✡✟☞❹ ➄➃↕

❽➔⑤❾⑤❹ ❦rr❼♣↔✜✜❺❺❺⑥♦♣✉④➔➔④④⑥✉s❶✜❻qs⑩❧r✴♦t❧✇r♦①♦❧s✴✈✉t❧♣ ➈⑧q♣r ➆♦♣♦r❧t ↕✈r⑥ ④➔❹ ④➔④→➋⑥ ❥❦❧ ♦♣♣❷❧ ❺♦r❦ r❦♦♣

♥⑧✉✉❻⑨❧s❶✴♣❼❧✈♦①♦✈ ❧❿✈❦➁✉t❧ ❻q❼❼♦✇❶ r✉ ✰➄➁ ✈✉t❧♣ ♦♣ ❺❧⑧⑧ ⑩✇✉❺✇ ♦✇ r❦❧ ♦✇t❷♣rs❸⑥ ✡✟✟☛ ✟☞✌☞❹ ✍✕✖✘✟☛✏✍✖✌



�✁❆�
✂✄☎✆✝✞✞✞✂✝✞✟✂✄ ✠✡✞✟

❪❘❙✌❴✍✑❏ ❙◆❵ ◆✍✌ ✌❳❙✌ ■❚✏❵ ✍◆ ❚❪✏☞◗❴◗☞ ✏❢☞❳❙◆❛✏❚ ❨✡✞☎✞✓ ❩☎❑✁ �✔ ✔❄�✔❊�✁❄ ✻✼❬ ◗❚ ✌❳✏ ✌◗☞✽✏✑ ❴✍✑ ✌❳✏

❚✏☞■✑◗✌❯ ◗❵✏◆✌◗❴◗✏❵ ❙❚ ✿✾❉✾ ☞✍❵✏ ❁❁❉✔✔✕�✒✁❀✒✒❭❃ ❈ ❏❙✑✽✏✌ ❪❙✑✌◗☞◗❪❙◆✌ ❝✍■❘❵ ◆✏✏❵ ❙❘✌✏✑◆❙✌◗❣✏

❵❙✌❙ ❚✍■✑☞✏❚ ✌✍ ✏❣✏◆ ◗◆✌✏✑❪✑✏✌ ✌❳✏ ◗◆❴✍✑❏❙✌◗✍◆ ❙❣❙◗❘❙✎❘✏ ■◆❵✏✑ ❙◆ ✍❪✏◆ ❘◗☞✏◆❚✏❃ ❈✌ ❙ ❏◗◆◗❏■❏ ❙

❪❙◗❵ ❵❙✌❙ ❴✏✏❵ ❝✍■❘❵ ✎✏ ✑✏❤■◗✑✏❵ ❙◆❵ ❏✍✑✏ ❘◗✽✏❘❯ ❙ ❚■✎❚☞✑◗❪✌◗✍◆ ✌✍ ❙ ❁❘✍✍❏✎✏✑❛ ✌✏✑❏◗◆❙❘ ✍✑ ❙

❚■✎❚☞✑◗❪✌◗✍◆ ✌✍ ❙◆✍✌❳✏✑ ☞✍❏❏✏✑☞◗❙❘ ❣✏◆❵✍✑❞❚ ❵❙✌❙ ❴✏✏❵ ❝✍■❘❵ ✎✏ ◆✏✏❵✏❵ ✌✍ ❙☞☞✏❚❚ ✌❳✏ ❏✍❚✌ ■❚✏❴■❘

❵❙✌❙ ❴◗✏❘❵❚❃ ❈❘✌❳✍■❛❳ ❁❘✍✍❏✎✏✑❛ ❵✍✏❚ ◆✍✌ ❪■✎❘◗☞❘❯ ❵◗❚☞❘✍❚✏ ✌❳✏ ❪✑◗☞◗◆❛ ❏✍❵✏❘ ❴✍✑ ❁❘✍✍❏✎✏✑❛

✌✏✑❏◗◆❙❘❚✓ ◗✌ ◗❚ ❛✏◆✏✑❙❘❘❯ ■◆❵✏✑❚✌✍✍❵ ✌❳❙✌ ❁❘✍✍❏✎✏✑❛ ✌✏✑❏◗◆❙❘❚ ❙✑✏ ✍◆ ✌❳✏ ❳◗❛❳✏✑ ✏◆❵ ✍❴ ❚■☞❳ ✌❳◗✑❵�

❪❙✑✌❯ ❚✍■✑☞✏❚❃ ❁❘✍✍❏✎✏✑❛ ✌✏✑❏◗◆❙❘❚ ❙✑✏ ❪✑◗☞✏❵ ❪✏✑ ◗◆❵◗❣◗❵■❙❘ ■❚✏✑ ❪✏✑ ❙◆◆■❏✓ ❝❳◗☞❳ ☞❙◆ ✑❙◆❛✏

❙❪❪✑✍❢◗❏❙✌✏❘❯ ❴✑✍❏ ✂✁✔✓✔✔✔ ✌✍ ✂✁❆✓❋❋✔ ❪✏✑ ❯✏❙✑ ❪✏✑ ■❚✏✑❃
✞✟✟

▼✍ ◗❘❘■❚✌✑❙✌✏ ✌❳✏ ❘◗❏◗✌❙✌◗✍◆❚ ✍❴ ☛❪✏◆✿✾❉✾✓ ✌❙✽✏ ✌❝✍ ❵◗❴❴✏✑✏◆✌ ✿✏❵✏✑❙❘ ▲✍❏✏ ❡✍❙◆ ❁❙◆✽

✎✍◆❵❚� ❁✍◆❵ ✁✒ ❨✻●❖✾❑ ❅✒❅✔❈✂❡�❋❇ ✿✾❉✾ ❁❁❉✔✔�✄✔❖❉✁❄❭ ❙◆❵ ❁✍◆❵ ✁✁ ❨✻●❖✾❑

❅✒❅✔❈✁✕✿❋ ❙◆❵ ✿✾❉✾ ❁❁❉✔✒✔✒❑✄✒✔✔❭❃ ✼✏❚❪◗✌✏ ✎✏◗◆❛ ✌❝✍ ❵◗❴❴✏✑✏◆✌ ✎✍◆❵❚ ❝◗✌❳ ❵◗❴❴✏✑✏◆✌ ✌❯❪✏❚

❨❚✌✏❪�■❪ ❴✍✑ ❁✍◆❵ ✁✒ ❙◆❵ ❴◗❢✏❵ ❴✍✑ ❁✍◆❵ ✁✁❭✓ ❴◗✑❚✌ ❙☞☞✑■❙❘ ❵❙✌✏❚✓ ❴◗✑❚✌ ☞✍■❪✍◆ ❵❙✌✏❚✓ ❙◆❵ ☞❙❘❘ ❵❙✌✏❚

❨❊�❅✔�✁✔✁✕ ❙✌ ✂✒✔✔ ❴✍✑ ❁✍◆❵ ✁✒ ❙◆❵ ☞❙❘❘✏❵ ◗◆ ❴■❘❘ ✍◆ ❆�❅✔�✁✔✁✒ ❙✌ ✂✒✔✔ ❴✍✑ ❁✍◆❵ ✁✁❭✓ ✌❳✏❚✏ ✌❝✍

✎✍◆❵❚ ❙❪❪✏❙✑ ☞✍❏❪❘✏✌✏❘❯ ◗◆❵◗❚✌◗◆❛■◗❚❳❙✎❘✏ ❝◗✌❳ ✌❳✏ ❘◗❏◗✌✏❵ ❵❙✌❙ ❴◗✏❘❵❚ ❝❳✏◆ ❚✏❙✑☞❳✏❵ ✍◆

☛❪✏◆✿✾❉✾ ✍✑ ❤■✏✑◗✏❵ ■❚◗◆❛ ❙◆ ❈❑✾❃
✞✟✞

▼❳✏ ✑✏❚■❘✌❚ ❚❳✍❝✏❵ ◗❵✏◆✌◗☞❙❘ ❚✏☞■✑◗✌❯ ◆❙❏✏❚✓ ❵✏❚☞✑◗❪✌◗✍◆❚✓

✌◗☞✽✏✑❚✓ ❙◆❵ ❚✏☞■✑◗✌❯ ✌❯❪✏❚❃ ●◆❘✏❚❚ ✌❳✏ ❈❛✏◆☞◗✏❚ ✍✑ ✌❳✏ ✑✏❪✍✑✌◗◆❛ ❏❙✑✽✏✌ ❪❙✑✌◗☞◗❪❙◆✌❚ ✍✎✌❙◗◆ ✌❳✏

❣❙❘■❙✎❘✏ ❵◗❚✌◗◆❛■◗❚❳◗◆❛ ✑✏❴✏✑✏◆☞✏ ❵❙✌❙ ✎❯ ✍✌❳✏✑ ❏✏❙◆❚✓ ✌❳✏❯ ❝✍■❘❵ ◆✍✌ ✽◆✍❝ ❝❳◗☞❳ ✿✾❉✾ ✌✍ ■❚✏ ◗◆

✌❳✏◗✑ ✑✏☞✍✑❵❚ ❙◆❵ ✎❯ ✏❢✌✏◆❚◗✍◆ ❴◗◆❙◆☞◗❙❘ ✑✏❪✍✑✌◗◆❛ ✍✑ ✽◆✍❝ ❝❳❙✌ ◗◆❚✌✑■❏✏◆✌❚ ❙✑✏ ✑✏❪✑✏❚✏◆✌✏❵ ❝◗✌❳

✌❳✏ ✍❪✏◆�❘◗☞✏◆❚✏ ✿✾❉✾ ❵❙✌❙ ❙❘✍◆✏❃

❖◗❏◗❘❙✑ ✑✏❴✏✑✏◆☞✏ ❵❙✌❙ ◗❚❚■✏❚ ❙✑✏ ❪✑✏❚✏◆✌ ❴✍✑ ❏■◆◗☞◗❪❙❘ ✎✍◆❵❚❃ ✿✍✑ ✏❢❙❏❪❘✏✓ ❈✑✽❙◆❚❙❚

✻✑❙◗❛❳✏❙❵ ✻✍■◆✌❯ ✻❳✑◗❚✌◗❙◆ ❖☞❳✍✍❘ ✎✍◆❵❚ ❏❙✌■✑◗◆❛ ◗◆ ✁✔❅❊ ❖✏✑◗✏❚ ❈ ❨✻●❖✾❑ ✁✁✕✁✁✁❈✂❍❇ ✿✾❉✾

❁❁❉✔✔❁✻❆❅❋❊✔❭ ❙◆❵ ❖■✎✍✑❵◗◆❙✌✏❵ ❖✏✑◗✏❚ ❁ ❨✻●❖✾❑ ✁✁✕✁✁✁❈☎❄❇ ✿✾❉✾ ❁❁❉✔✔❁✻❆❅❋❆✁❭ ❵◗❚❪❘❙❯

✏❢❙☞✌❘❯ ✌❳✏ ❚❙❏✏ ❵❙✌❙ ❨❝◗✌❳ ✌❳✏ ✏❢☞✏❪✌◗✍◆ ✍❴ ✌❳✏ ✿✾❉✾ ☞✍❵✏❭ ✍◆ ☛❪✏◆✿✾❉✾✓ ◆✍✌ ❵◗❴❴✏✑✏◆✌◗❙✌◗◆❛ ✌❳✏

❵◗❴❴✏✑✏◆✌ ❚✏✑◗✏❚ ✍✑ ✌❳✏ ❚■✎✍✑❵◗◆❙✌◗✍◆ ✍❴ ❖✏✑◗✏❚ ❁❃ ❂✍✑ ◗❚ ◗✌ ❪✍❚❚◗✎❘✏ ✌✍ ❙❚☞✏✑✌❙◗◆ ✌❳✏ ❚✌✏❪�■❪ ☞✍■❪✍◆

✑❙✌✏ ✍❴ ✁� ■◆✌◗❘ ✕�❅✔�✁✔✒❄ ❙◆❵ ❅� ✌❳✏✑✏❙❴✌✏✑❃
✞✟❫

✾◆ ☞✍◆✌✑❙❚✌✓ ✻❉❖ ✑✏❴✏✑✏◆☞✏ ❵❙✌❙ ☞✍✑✑✏☞✌❘❯

✪✟✏✆✟✟✖ ✪✑✕✕✑✓✟☛✌ ✡✝☛✌✠✖✌✟ ✍✕✡✟☞ ✠✖✡ ✟✑✍☞❹ ✂✭✕★✳✙✳✕✳✙✘✖ ➎✙★✕★✚✖ ➈✰q❸ ④❾❹ ④➔④➔➋❹

❦rr❼♣↔✜✜✴❷q✇r⑥♣rq✈⑩❧❿✈❦q✇❶❧⑥✈✉❻✜✴❷❧♣r♦✉✇♣✜➀→→➓➓✜✈✉✇➆❧sr♦✇❶✴⑨❧r❺❧❧✇✴⑨⑧✉✉❻⑨❧s❶✴❧❿✈❦q✇❶❧✴✈✉t❧♣✴q✇t✴❻♦✈♣⑥

✐➣✘ ✡✟✟ ❥♦❻ ♥✉❦❧✇❹ ✛ ✠✞✍✡✟ ✏✕ ✏✌✟ ✍✕☞✏ ✕✗ ✠ ✪✑✕✕✑✓✟☛✌ ✏✟☛✑✍✖✠✑❹ ➃✳✓✚✯✛❥✓❥✗✕✦✖ ➈↕✈r⑥ ④➀❹ ④➔④⑤➋❹

❦rr❼♣↔✜✜♣r✉✈⑩♣r✉rsqt❧⑥✈✉❻✜✈✉♣r✴✉①✴⑨⑧✉✉❻⑨❧s❶✴r❧s❻♦✇q⑧✜✱ ✪✑✕✕✑✓✟☛✌ ✘☞☞ ✍✠✎✍✏✠✑ ✑✁ ✘☞☞ ✆✠☛✏☞✟✏ ✘☞☞ ✝✟✗✍✖✍✏✍✘❹

✙✕✒✒➃✳✗✖✖✳➅✗✖✔ ➈❷❼tqr❧t✰q❸ ❽❹ ④➔④→➋❹ ❦rr❼♣↔✜✜❺❺❺⑥❺q⑧⑧♣rs❧❧r❼s❧❼⑥✈✉❻✜⑩✇✉❺⑧❧t❶❧✜⑨⑧✉✉❻⑨❧s❶✴➆♣✴✈q❼♦rq⑧✴♦✴✴

➆♣✴①q✈r♣❧r✴➆♣✴r❦✉❻♣✉✇✴s❧❷r❧s♣✴❧♦⑩✉✇✜⑥

✐➣✐ ↕❼❧✇➎➄➇➄⑥✈✉❻ ➈⑧q♣r ♣❧qs✈❦❧t ↕✈r⑥ ➓❹ ④➔④→➋⑥ ❥❦❧ ①✉⑧⑧✉❺♦✇❶ ♣❧qs✈❦ ❺q♣ ❼❧s①✉s❻❧t ♦✇ ♠➅➄ ①✉s❻qr↔

✈❷s⑧ ☎❦rr❼♣↔✜✜q❼♦⑥✉❼❧✇①♦❶♦⑥✈✉❻✜➆⑤✜♣❧qs✈❦☎ ✆

✴✴s❧✴❷❧♣r ➅↕➃❥ ✆

✴✴❦❧qt❧s ☎➁✉✇r❧✇r✴❥❸❼❧↔ q❼❼⑧♦✈qr♦✉✇✜✑♣✉✇☎ ✆

✴✴tqrq ☎✝✞✴❷❧s❸✞↔✞➎➛➍♥✞❹✞❻qr❷s♦r❸✞↔✣✞④➔④➀✴❽④✴⑤➔✞❹✞④➔④➀✴❽④✴⑤➔✞✤❹✞✈✉❷❼✉✇✞↔✣❽❹❽✤✟☎

↕✇ ↕✈r✉⑨❧s ❾❹ ↕❼❧✇➎➄➇➄ ✈❦q✇❶❧t r❦❧ r♦✈⑩❧s ①✉s ♥✉✇t ✩④ ①s✉❻ ➎➛➍♥ ❽ ❽④✜⑤➔✜④➔④➀ ➔➔➔④ r✉ ➎➛➍♥ ❽ ❽④✜⑤➔✜④➀

➔➔➔✠⑥ ❥❦❧ r♦✈⑩❧s ①✉s ♥✉✇t ✩❽ s❧❻q♦✇♣ ➎➛➍♥ ❽ ❽④✜⑤➔✜④➔④➀ ➔➔➔④⑥ ➛✉❺❧➆❧s❹ q♣ ✇✉r❧t ⑨❧⑧✉❺❹ ❺❦♦⑧❧ r❦❧ r♦✈⑩❧s

❼s✉➆♦t❧♣ qtt♦r♦✉✇q⑧ s❧①❧s❧✇✈❧ tqrq❹ r❦❧ ⑧q✈⑩ ✉① ❷✇♦①✉s❻♦r❸ ♦✇ r♦✈⑩❧s ①✉s❻qr♣ s❧✇t❧s♣ r❦❧ ✈❦q✇❶❧ ①s✉❻ ➉➔➔➔④➊ r✉

➉➔➔➔✠➊ ♦✇ r❦❧ ♥✉✇t ✩④ r♦✈⑩❧s ♦✇✈✉❻❼s❧❦❧✇♣♦⑨⑧❧⑥

✐➣➐ ✡✟✟ ✠✑☞✕ ➅s❧⑧♦❻♦✇qs❸ ➜✈✉✇✉❻♦✈ ♠✇q⑧❸♣♦♣❹ ☞✞✎☛✠ ✇✉r❧ ⑦❹ qr ✝➀⑤ ➈❼s✉➆♦t♦✇❶ q✇ ❧❿q❻❼⑧❧ ✉① ❻❷✇♦✈♦❼q⑧ ⑨✉✇t♣ r❦qr

✈q✇✇✉r ⑨❧ t♦①①❧s❧✇r♦qr❧t ❷♣♦✇❶ r❦❧ ①s❧❧ ♣❧qs✈❦ ①❷✇✈r♦✉✇♣ ✉① ↕❼❧✇➎➄➇➄➋⑥



�✁❄�
✂✄☎✆✝✞✞✞✂✝✞✟✂✄ ✠✡✞✟

❵◗❚✌◗◆❛■◗❚❳ ❖✏✑◗✏❚ ❈ ❙◆❵ ❖■✎✍✑❵◗◆❙✌✏❵ ❖✏✑◗✏❚ ❁✓ ❙❚ ❝✏❘❘ ❙❚ ❪✑✍❣◗❵◗◆❛ ✌❳✏ ❚✌✏❪�■❪ ☞✍■❪✍◆ ✑❙✌✏❚❃

❖◗❏◗❘❙✑❘❯✓ ❖✏❪❙✑❙✌✏ ▼✑❙❵◗◆❛ ✍❴ ❀✏❛◗❚✌✏✑✏❵ ✾◆✌✏✑✏❚✌ ❙◆❵ ❑✑◗◆☞◗❪❙❘ ✍❴ ❖✏☞■✑◗✌◗✏❚ ❨❩❖▼❀✾❑❖❬❭ ❙✑✏

◗◆❵◗❚✌◗◆❛■◗❚❳❙✎❘✏ ✎❯ ❚✏❙✑☞❳◗◆❛ ✿✾❉✾ ◗❵✏◆✌◗❴◗✏✑❚ ❝◗✌❳ ✍❪✏◆�❘◗☞✏◆❚✏ ✌✍✍❘❚ ✎✏☞❙■❚✏ ◆✍◆✏ ✍❴ ✌❳✏

❣❙❘■❙✎❘✏ ✑✏❴✏✑✏◆☞✏ ❵❙✌❙ ✌❳❙✌ ❵◗❴❴✏✑✏◆✌◗❙✌✏❚ ❖▼❀✾❑❖ ❚✏☞■✑◗✌◗✏❚ ❨✡✞☎✞✓ ◗❚❚■❙◆☞✏ ❵❙✌✏✓ ☞✍■❪✍◆ ✑❙✌✏❭ ❙✑✏

❙❣❙◗❘❙✎❘✏ ✍◆ ☛❪✏◆✿✾❉✾❃

✿✍✑ ❚✍❏✏ ❙❚❚✏✌ ☞❘❙❚❚✏❚✓ ✌❳✏ ✌◗☞✽✏✑ ◗◆ ☛❪✏◆✿✾❉✾ ❏❙❯ ❪✑✍❣◗❵✏ ❙❵❵◗✌◗✍◆❙❘ ✑✏❴✏✑✏◆☞✏ ❵❙✌❙✓ ✎■✌

✌❳✏✑✏ ◗❚ ◆✍ ❛✏◆✏✑❙❘ ◆❙❏◗◆❛ ✑■❘✏ ✍✑ ☞✍◆❣✏◆✌◗✍◆ ❴✍✑ ✌❳✏ ◗❚❚■✏ ❵✏❚☞✑◗❪✌◗✍◆✓ ❝❳◗☞❳ ❘✏❙❵❚ ✌✍ ❙ ❘❙☞✽ ✍❴

■◆◗❴✍✑❏◗✌❯ ◗◆ ✌❳✏ ✌◗☞✽✏✑ ❙◆❵ ✑✏◆❵✏✑❚ ◗✌ ■◆✑✏❘◗❙✎❘✏❃ ✿✍✑ ✏❢❙❏❪❘✏✓ ❏■◆◗☞◗❪❙❘ ✎✍◆❵❚ ❚✏❙✑☞❳✏❵ ◗◆

☛❪✏◆✿✾❉✾ ✑✏✌■✑◆ ❚✍❏✏ ❙❵❵◗✌◗✍◆❙❘ ❵❙✌❙ ◗◆ ✌❳✏ ✌◗☞✽✏✑ ◆❙❏✏✓ ✎■✌ ◗✌ ◗❚ ■◆☞❘✏❙✑ ❝❳❙✌ ✌❳❙✌ ◗◆❴✍✑❏❙✌◗✍◆ ◗❚

❨✡✞☎❃✓ ◗❚❚■❙◆☞✏ ❵❙✌✏ ✍✑ ❏❙✌■✑◗✌❯ ❵❙✌✏❭ ❙◆❵ ✌❳✏ ❴✍✑❏❙✌ ◗❚ ◗◆☞✍◆❚◗❚✌✏◆✌ ❨✡✞☎❃✓ ❚✏✑◗✏❚ ◗◆❴✍✑❏❙✌◗✍◆ ◗❚

◗◆☞✍◆❚◗❚✌✏◆✌❘❯ ◗◆☞❘■❵✏❵ ✍✑ ✍❏◗✌✌✏❵❭❃ P❤■◗✌❯ ❝❙✑✑❙◆✌❚ ❚✏❙✑☞❳✏❵ ✍◆ ☛❪✏◆✿✾❉✾ ✍❴✌✏◆ ❵✍ ◆✍✌ ❳❙❣✏ ❙◆❯

◗◆❴✍✑❏❙✌◗✍◆ ✏◆☞✍❵✏❵ ◗◆ ✌❳✏ ✌◗☞✽✏✑ ◆❙❏✏✓ ❙◆❵ ◗✌ ◗❚ ◗◆❵◗❚✌◗◆❛■◗❚❳❙✎❘✏ ❝❳✏✌❳✏✑ ✌❳✏ ❝❙✑✑❙◆✌ ◗❚ ❙ ☞❙❘❘ ✍✑

❪■✌ ❝❙✑✑❙◆✌ ✍✌❳✏✑ ✌❳❙◆ ✌❳✏ ◗◆❵◗☞❙✌✍✑❚ ❩✻✁❬ ✍✑ ❩❑✁❬ ❚✍❏✏✌◗❏✏❚ ◗◆☞❘■❵✏❵ ◗◆ ✌❳✏ ◗◆❚✌✑■❏✏◆✌ ◆❙❏✏

❴✍✑ ❚■☞❳ ☞❙❘❘ ✍✑ ❪■✌❃ ▼❳✏❚✏ ❙✑✏ ✍◆❘❯ ❙ ❴✏❝ ✍❴ ◆■❏✏✑✍■❚ ✏❢❙❏❪❘✏❚ ❝❳✏✑✏ ❣❙❘■❙✎❘✏ ✑✏❴✏✑✏◆☞✏ ❵❙✌❙ ◗❚

❘✏❴✌ ✌✍ ✌❳✏ ◗❏❪✏✑❴✏☞✌ ❛■✏❚❚❝✍✑✽ ✍❴ ✌❳✏ ■❚✏✑❚ ✍✑ ❈❑✾ ❪✑✍❛✑❙❏❏✏✑❚❃ ☛✌❳✏✑ ❙❚❚✏✌ ☞❘❙❚❚✏❚✓ ❚■☞❳ ❙❚

❝❙✑✑❙◆✌❚✓ ❙❘❚✍ ✍❏◗✌ ❣❙❘■❙✎❘✏ ✑✏❴✏✑✏◆☞✏ ❵❙✌❙ ❘◗✽✏ ✌❳✏◗✑ ❪✑◗❏❙✑❯ ✌✑❙❵◗◆❛ ✏❢☞❳❙◆❛✏❃ ✿✍✑ ✍❪✌◗✍◆❚✓

❚◗❏◗❘❙✑❘❯ ✌❳✏✑✏ ◗❚ ◆✍ ❝❙❯ ✌✍ ❙❚❚✏❚❚ ✌❳✏ ❪✑◗❏❙✑❯ ✏❢☞❳❙◆❛✏✓ ◆✍✑ ❵✍✏❚ ◗✌ ◗◆☞❘■❵✏ ✌❳✏ ☛✻✻ ❨☛❖✾❭ ☞✍❵✏

✑✏❤■◗✑✏❵ ❴✍✑ ✍❪✌◗✍◆❚ ☞❘✏❙✑❙◆☞✏❃ ☛❪✏◆✿✾❉✾❞❚ ❘❙☞✽ ✍❴ ✑✏❙❵◗❘❯ ❙❣❙◗❘❙✎❘✏ ❙◆❵ ✑✏❘◗❙✎❘✏ ◗◆❴✍✑❏❙✌◗✍◆ ✍◆

✌❳✏ ■◆❵✏✑❘❯◗◆❛ ❙❚❚✏✌❚ ✑✏◆❵✏✑❚ ✿✾❉✾ ❙◆❵ ✌❳✏ ❙❚❚✍☞◗❙✌✏❵ ❏✏✌❙❵❙✌❙ ◗❏❪✑❙☞✌◗☞❙❘ ❴✍✑ ✌❳✍❚✏ ❙❚❚✏✌ ☞❘❙❚❚✏❚❃

✿✾❉✾ ◗❚ ❙❘❚✍ ◆✍✌ ❚■◗✌❙✎❘✏ ❴✍✑ ❙☞☞■✑❙✌✏❘❯ ◗❵✏◆✌◗❴❯◗◆❛ ❙◆❵ ✌✑❙☞✽◗◆❛ ❚✏☞■✑◗✌◗✏❚ ❴✍❘❘✍❝◗◆❛

☞✍✑❪✍✑❙✌✏ ❙☞✌◗✍◆❚ ❚■☞❳ ❙❚ ❏✏✑❛✏✑❚❃ ✿✍✑ ✏❢❙❏❪❘✏✓ ◗◆ ✁❙✑☞❳ ✁✔✁✕✓ ✻✍❏❏■◆◗✌❯ ✁✏❚✌ ❁❙◆☞❚❳❙✑✏❚

❏✏✑❛✏❵ ❝◗✌❳ ✻✏◆✌✑❙❘ �❙❘❘✏❯ ✻✍❏❏■◆◗✌❯ ❁❙◆☞✍✑❪❃ ▼❳✏ ❏✏✑❛✏❵ ✏◆✌✏✑❪✑◗❚✏ ◗❚❚■✏❚ ❚❳❙✑✏❚ ❙❚

✻✍❏❏■◆◗✌❯ ✁✏❚✌ ❁❙◆☞❚❳❙✑✏❚ ❝◗✌❳ ✌❳✏ ❚❯❏✎✍❘ ✻✁❁✻❃ ▼❳✏ ❏✏✑❛✏❵ ✏◆✌✏✑❪✑◗❚✏ ✍❪✏✑❙✌✏❚ ■◆❵✏✑

✻●❖✾❑ ✁✔❅❊❅❆✒✔❆ ❙◆❵ ✌◗☞✽✏✑ ✻✁❁✻✓ ❝❳◗❘✏ ✌❳✏ ✍✑◗❛◗◆❙❘✓ ❪✑✏�❏✏✑❛✏✑ ✌◗☞✽✏✑ ❴✍✑ ✻✏◆✌✑❙❘ �❙❘❘✏❯

✻✍❏❏■◆◗✌❯ ❁❙◆☞✍✑❪ ❝❙❚ ✻�✻� ❙◆❵ ◗✌❚ ✍✑◗❛◗◆❙❘ ✻●❖✾❑ ❝❙❚ ✒❍❍❋❄❍✒✔✔❃ ✾◆ ☞✍◆✌✑❙❚✌✓ ✌❳✏✑✏ ◗❚ ◆✍

❝❙❯ ✌✍ ❵◗❚✌◗◆❛■◗❚❳ ✿✾❉✾ ◗❵✏◆✌◗❴◗✏✑❚ ❴✍✑ ✌❳✏ ❪✑✏�❏✏✑❛✏✑ ✻✏◆✌✑❙❘�❙❘❘✏❯ ✻✍❏❏■◆◗✌❯ ❁❙◆☞✍✑❪ ❙◆❵ ✌❳✏

❪✍❚✌�❏✏✑❛✏✑ ❏✏✑❛✏❵ ✻✍❏❏■◆◗✌❯ ✁✏❚✌ ❁❙◆☞❚❳❙✑✏❚❃ ❈ ❚✏❙✑☞❳ ✍❴ ✌❳✏ ❪✑✏�❏✏✑❛✏✑ ❙◆❵ ❪✍❚✌�❏✏✑❛✏✑

✻●❖✾❑❚ ◗◆ ☛❪✏◆✿✾❉✾ ✑✏✌■✑◆❚ ❚■✎❚✌❙◆✌◗❙❘❘❯ ❚◗❏◗❘❙✑ ✑✏❚■❘✌❚ ❨✡✞☎✞✓ ✿✾❉✾ ❁❁❉✔✔❡✕✕✁❡✔❊ ❙❪❪✏❙✑❚ ◗◆

✎✍✌❳ ❚✏❙✑☞❳✏❚❭✓ ❙◆❵ ✌❳✏✑✏ ◗❚ ◆✍ ❝❙❯✓ ✎❙❚✏❵ ✍◆ ✌❳✏ ❵❙✌❙ ❙❣❙◗❘❙✎❘✏ ✍◆ ☛❪✏◆✿✾❉✾✓ ✌✍ ❵◗❚✌◗◆❛■◗❚❳

✎✏✌❝✏✏◆ ✌❳✏ ❪✑✏�❏✏✑❛✏✑ ❙◆❵ ❪✍❚✌�❏✏✑❛✏✑ ❚✏☞■✑◗✌◗✏❚✓ ❝❳◗☞❳ ◗❚ ❙ ❵✏❘◗✎✏✑❙✌✏ ❴✏❙✌■✑✏ ✍❴ ✌❳✏ ✿✾❉✾

◗❵✏◆✌◗❴◗✏✑ ❵✏❚◗❛◆ ◗◆ ✍✑❵✏✑ ✌✍ ❳❙❣✏ ❙◆ ◗❵✏◆✌◗❴◗✏✑ ❝◗✌❳ ❪✏✑❏❙◆✏◆☞✏❃
✞✟✟

▼❳✏ ❈❛✏◆☞◗✏❚❞ ✎❙❚◗❚ ❴✍✑ ✏❢☞❘■❚◗❣✏❘❯ ✏❚✌❙✎❘◗❚❳◗◆❛ ✿✾❉✾ ◗❚ ✌❳❙✌ ✿✾❉✾ ◗❚ ◆✍◆�❪✑✍❪✑◗✏✌❙✑❯ ❙◆❵

❙❣❙◗❘❙✎❘✏ ❴✍✑ ❴✑✏✏ ■◆❵✏✑ ❙◆ ✍❪✏◆ ❘◗☞✏◆❚✏ ❙◆❵✓ ❙☞☞✍✑❵◗◆❛❘❯✓ ✌❳✏ ☞✍❚✌❚ ✍❴ ✿✾❉✾ ✍◆ ❏❙✑✽✏✌ ❪❙✑✌◗☞◗❪❙◆✌❚

◗❚ ◆✏☞✏❚❚❙✑◗❘❯ ❙◆ ❩◗❏❪✍✑✌❙◆✌ ❙❚❪✏☞✌ ✍❴ ✌❳✏ ❪✑✍✎❘✏❏❃❬
✞✟✂

�✏✌✓ ✌❳✏ ✎■✑❵✏◆❚ ❙◆❵ ☞✍❚✌❚ ✍◆ ❏❙✑✽✏✌

❪❙✑✌◗☞◗❪❙◆✌❚ ❙✑✏ ❚✍❏✏✌❳◗◆❛ ✌❳✏ ❈❛✏◆☞◗✏❚ ❩✏◆✌◗✑✏❘❯ ❴❙◗❘✏❵ ✌✍ ☞✍◆❚◗❵✏✑❬ ❙◆❵ ❙❚ ❙ ✑✏❚■❘✌ ✌❳✏ ❈❛✏◆☞◗✏❚

☞❙◆◆✍✌ ❙✑✌◗☞■❘❙✌✏ ❙ ❩✑❙✌◗✍◆❙❘ ☞✍◆◆✏☞✌◗✍◆ ✎✏✌❝✏✏◆ ✌❳✏ ❴❙☞✌❚ ❴✍■◆❵ ❙◆❵ ✌❳✏ ☞❳✍◗☞✏ ❏❙❵✏❃❬
✞✟✆

✐➣➣ ✡✟✟ ♠⑧⑧✉✈qr♦✉✇ ➏❷⑧❧♣❹ ☞✞✎☛✠ ✇✉r❧ ❽➔⑤❹ qr ❽❾⑥

✐➣➝ ✡✏✠✏✟ ✆✠☛✑❹ →➒⑤ ➂⑥➃⑥ qr →⑤⑥

✐➣✝ ✑✡⑥



�✁❊�
✂✄☎✆✝✞✞✞✂✝✞✟✂✄ ✠✡✞✟

�✄ ✯✴✗★✪✧✗✢ ✣✧✣ ★✛✬ ✪✛★✢✧✣✗✚ ✬�✗ ✪✛✢✬ ✩★✣ ✣✧✢✚✤✜✬✧�✗ ✧✲✜✩✪✬ ✛✝ ✪�✩★✴✧★✴

✬�✗ ✗✂✧✢✬✧★✴ ✛✜✗✚✩✬✧✛★✩✥ ✧★✝✚✩✢✬✚✤✪✬✤✚✗ ✛✝ ✲✩✚✳✗✬ ✜✩✚✬✧✪✧✜✩★✬✢✷ ✏�✧✪�

�✗✩�✧✥✮ ✚✗✥✧✗✢ ✛★ ✆✞✱✂✙✷ ✬✛ ✧★✪✛✚✜✛✚✩✬✗ ✦✂✂✂

❁❙❚✏❵ ✍◆ ✌❳✏ ❴❘❙❝✏❵ ❪✑✏❏◗❚✏ ✌❳❙✌ ✌❳✏ ◗❏❪❙☞✌ ✍❴ ✌❳✏ ❑✑✍❪✍❚✏❵ ❀■❘✏ ◗❚ ❘◗❏◗✌✏❵ ✌✍ ✑✏❛■❘❙✌✍✑❯

✑✏❪✍✑✌◗◆❛✓ ✌❳✏ ❈❛✏◆☞◗✏❚ ❵◗❵ ◆✍✌ ✌❙✽✏ ◗◆✌✍ ❙☞☞✍■◆✌ ✌❳❙✌ ✑✏❪✍✑✌◗◆❛ ❚❯❚✌✏❏❚ ❙✑✏ ❛✏◆✏✑❙❘❘❯ ◆✍✌ ❚✏❪❙✑❙✌✏

❚❯❚✌✏❏❚❃ ✾❴ ✌❳◗❚ ❙❚❪✏☞✌ ❳❙❵ ✎✏✏◆ ☞✍◆❚◗❵✏✑✏❵✓ ◗✌ ❝✍■❘❵ ❳❙❣✏ ✎✏✏◆ ✍✎❣◗✍■❚ ✌✍ ✌❳✏ ❈❛✏◆☞◗✏❚ ✌❳❙✌ ❏❙◆❯

❏❙✑✽✏✌ ❪❙✑✌◗☞◗❪❙◆✌❚ ✽✏✏❪ ❚✏☞■✑◗✌◗✏❚ ❏❙❚✌✏✑ ❴◗❘✏❚ ✌❳❙✌ ❘◗◆✽ ✌✍ ❳■◆❵✑✏❵❚ ✍❴ ❚❯❚✌✏❏❚ ❙◆❵ ❙✑✏ ■❚✏❵ ❴✍✑

✑✏❛■❘❙✌✍✑❯ ✑✏❪✍✑✌◗◆❛ ❙❚ ❝✏❘❘ ❙❚ ❙ ❏❯✑◗❙❵ ✍❴ ✍✌❳✏✑ ❴■◆☞✌◗✍◆❚✓ ◗◆☞❘■❵◗◆❛ ✌✑❙❵◗◆❛✓ ☞❘✏❙✑❙◆☞✏ ❙◆❵

❚✏✌✌❘✏❏✏◆✌❃
✞✟✆

▼❳✏ ❑✑✍❪✍❚✏❵ ❀■❘✏ ❵✍✏❚ ◆✍✌ ❙☞☞✍■◆✌ ❴✍✑ ❳✍❝ ❵❙✌❙ ◗❚ ❚✌✍✑✏❵✓ ■❪❵❙✌✏❵ ❙◆❵ ✏❢✌✑❙☞✌✏❵

❴✍✑ ❵◗❴❴✏✑✏◆✌ ❴■◆☞✌◗✍◆❚✓ ◗◆☞❘■❵◗◆❛ ✑✏❛■❘❙✌✍✑❯ ✑✏❪✍✑✌◗◆❛❃

P❚✌❙✎❘◗❚❳◗◆❛ ✿✾❉✾ ❙❚ ✌❳✏ ✏❢☞❘■❚◗❣✏ ☞✍❏❏✍◆ ❴◗◆❙◆☞◗❙❘ ◗◆❚✌✑■❏✏◆✌ ◗❵✏◆✌◗❴◗✏✑ ❝◗❘❘ ✑✏❤■◗✑✏ ❙

❏❙❜✍✑ ■❪❵❙✌✏ ❙◆❵ ✌✑❙◆❚◗✌◗✍◆ ◗◆ ✌❳✏ ❝❙❯ ❏❙✑✽✏✌ ❪❙✑✌◗☞◗❪❙◆✌❚ ❘◗◆✽ ❵❙✌❙ ◗◆ ✌❳✏◗✑ ❚❯❚✌✏❏❚✓ ❙◆ ✏❢✌✏◆❚◗❣✏

❙◆❵ ✏❢❪✏◆❚◗❣✏ ■◆❵✏✑✌❙✽◗◆❛ ❝◗✌❳✍■✌ ❙❪❪❙✑✏◆✌ ❣❙❘■✏❃ ▼❳✏ ❈❛✏◆☞◗✏❚ ✏◗✌❳✏✑ ❵◗❵ ◆✍✌ ☞✍◆❵■☞✌ ❚■❴❴◗☞◗✏◆✌

❵■✏ ❵◗❘◗❛✏◆☞✏ ✌✍ ■◆❵✏✑❚✌❙◆❵ ❳✍❝ ❵❙✌❙ ◗❚ ❚✌✍✑✏❵ ❙◆❵ ■❚✏❵ ✎❯ ❏❙✑✽✏✌ ❪❙✑✌◗☞◗❪❙◆✌❚ ✍✑ ✌❳✏❯ ❏◗❚✌❙✽✏◆❘❯

☞✍◆☞❘■❵✏❵ ✌❳❙✌ ❴◗◆❙◆☞◗❙❘ ✑✏❪✍✑✌◗◆❛ ☞❙◆ ✎✏ ❙✑✌◗❴◗☞◗❙❘❘❯ ❚✏❛❏✏◆✌✏❵ ❴✑✍❏ ☞❘✏❙✑❙◆☞✏✓ ✌✑❙❵◗◆❛ ❙◆❵

❚✏✌✌❘✏❏✏◆✌✓ ❙❏✍◆❛ ✍✌❳✏✑ ❴■◆☞✌◗✍◆❚❃

P❣✏◆ ❙❚❚■❏◗◆❛ ✌❳❙✌ ◗✌ ❝✍■❘❵ ✎✏ ❪✍❚❚◗✎❘✏ ❙◆❵ ❙❪❪✑✍❪✑◗❙✌✏ ✌✍ ❚✏❛❏✏◆✌ ❴◗◆❙◆☞◗❙❘ ✑✏❪✍✑✌◗◆❛

❴✑✍❏ ✍✌❳✏✑ ❴■◆☞✌◗✍◆❚✓ ❙❚ ☞■✑✑✏◆✌❘❯ ☞✍◆❚✌✑■☞✌✏❵✓ ✿✾❉✾✓ ◗✌❚ ❙❚❚✍☞◗❙✌✏❵ ✑✏❴✏✑✏◆☞✏ ❵❙✌❙✓ ❙◆❵ ❙☞☞✏❚❚

❏✏✌❳✍❵❚ ❴✍✑ ✌❳✏ ■◆❵✏✑❘❯◗◆❛ ❵❙✌❙ ❙✑✏ ◆✍✌ ❴◗✌ ❴✍✑ ❪■✑❪✍❚✏❃
✞✟�

✿✾❉✾❞❚ ❘❙☞✽ ✍❴ ❴■◆❛◗✎◗❘◗✌❯ ❏❙✽✏❚ ◗✌

■◆☞❘✏❙✑ ❳✍❝ ❏❙✑✽✏✌ ❪❙✑✌◗☞◗❪❙◆✌❚ ☞✍■❘❵ ■❚✏ ✿✾❉✾ ◗◆ ✌❳✏◗✑ ❚✏☞■✑◗✌◗✏❚ ❏❙❚✌✏✑ ❴◗❘✏❚ ❙◆❵ ❳✍❝ ✌❳✏❯ ☞✍■❘❵

❏❙◗◆✌❙◗◆ ❙◆❵ ■❪❵❙✌✏ ✌❳✍❚✏ ❴◗❘✏❚❃
✞✟✄

▼❳✏ ❈❛✏◆☞◗✏❚✓ ✎❯ ◗◆✌✑✍❵■☞◗◆❛ ❙◆ ✍❣✏✑❘❯ ☞✍❏❪❘✏❢ ❙◆❵ ✑✏❘❙✌◗❣✏❘❯

◆✏❝ ◗❵✏◆✌◗❴◗✏✑ ☞✍■❘❵ ✑✏☞✑✏❙✌✏ ✌❳✏ ✏❢❙☞✌ ❪✑✍✎❘✏❏ ✌❳❙✌ ❘✏❙❵ ✌✍ ✌❳✏ ☞✑✏❙✌◗✍◆ ✍❴ ✻●❖✾❑ ✍❣✏✑ ❋✔ ❯✏❙✑❚

❙❛✍❃
✞✟☎

▼❳✏❚✏ ◗◆❙☞☞■✑❙☞◗✏❚ ❝✍■❘❵ ❳❙❣✏ ❙ ❵◗❚✑■❪✌◗❣✏ ◗❏❪❙☞✌ ✍◆ ❏❙✑✽✏✌ ❪❙✑✌◗☞◗❪❙◆✌❚❞ ❙✎◗❘◗✌❯ ✌✍

✏◆❛❙❛✏ ◗◆ ✌✑❙◆❚❙☞✌◗✍◆❚ ◗◆❣✍❘❣◗◆❛ ❏■❘✌◗❪❘✏ ❚✌✏❪❚ ❙◆❵ ❏■❘✌◗❪❘✏ ✍✑❛❙◆◗✁❙✌◗✍◆❚ ❨✡✞☎✞✓ ❚✏❘❘✏✑✓ ✎■❯✏✑✓

✎✑✍✽✏✑✓ ✏❢☞❳❙◆❛✏✓ ☞❘✏❙✑◗◆❛ ❳✍■❚✏❭ ◗◆ ❝❳◗☞❳ ✌❳✏ ◗◆❚✌✑■❏✏◆✌ ◗❵✏◆✌◗❴◗✏✑ ❏■❚✌ ✎✏ ✑✏☞✍❛◆◗✁✏❵ ✎❯ ❙◆❵

❏❙✌☞❳ ❙✌ ✎✂✂ ✏◆✌◗✌◗✏❚ ◗◆❣✍❘❣✏❵ ◗◆ ✌❳✏ ✌✑❙❵✏❃ ✁❙✑✽✏✌ ❪❙✑✌◗☞◗❪❙◆✌❚ ❝✍■❘❵ ◆✍✌ ✎✏ ❙✎❘✏ ✌✍ ◆✏✌ ✌✑❙❵✏❚✓

✼▼✻ ❝✍■❘❵ ◆✍✌ ✎✏ ❙✎❘✏ ✌✍ ❳✍❘❵ ❚✏☞■✑◗✌◗✏❚ ◗◆ ❩✎✍✍✽ ✏◆✌✑❯❬ ❴✍✑❏✓ ❙◆❵ ✌❳✏✑✏ ❝✍■❘❵ ✎✏ ❙◆ ◗◆☞✑✏❙❚✏ ◗◆

❚✏✌✌❘✏❏✏◆✌ ✑◗❚✽❃

✐➣✢ ✡✟✟ ➅s❧⑧♦❻♦✇qs❸ ➜✈✉✇✉❻♦✈ ♠✇q⑧❸♣♦♣❹ ☞✞✎☛✠ ✇✉r❧ ⑦❹ qr ✝→❾⑥

✐➣✠ ✡✟✟ ♠❼❼❧✇t♦❿ ➜❹ ❺❦♦✈❦ ✈✉❻❼qs❧♣ r❦❧ ⑩❧❸ ①❧qr❷s❧♣ ✉① ➁➂➃➄➅ ❺♦r❦ ➎➄➇➄⑥

✐➣✎ ✡✟✟ ➅s❧⑧♦❻♦✇qs❸ ➜✈✉✇✉❻♦✈ ♠✇q⑧❸♣♦♣❹ ☞✞✎☛✠ ✇✉r❧ ⑦❹ qr ✝➀➒✴➀➓✱ ☞✟✟ ✠✑☞✕ ❽⑤➎ ♠✇q⑧❸♣♦♣❹ ☞✞✎☛✠ ✇✉r❧ ⑦❹ qr →✴➒⑥

✐➣✓ ➑q❸ ➏⑥ ➏♦rr❧s ✒ ➅❦♦⑧⑧♦❼ ✙✉✉⑧❹ ✛✖✠✏✕✑☞ ✕✗ ✠ ✖✕☛✑✡✗✍✑✠☞☞ ✡✏✠✖✡✠☛✡☞ ✪✕✡☞✔ ✏✌✟ ✂☛✍✌✍✖☞ ✠✖✡ ✆✞✏✞☛✟ ✕✗ ✏✌✟ ✍✄✡✑✌

✡☞☞✏✟✑❹ qr ⑤ ➈➑q✇⑥ ④➔④❽➋❹ ❦rr❼♣↔✜✜♣♦r❧⑥❺qss♦✇❶r✉✇⑥❷①⑧⑥❧t❷✜s♦rr❧s✜①♦⑧❧♣✜➁➂➃➄➅✴➏♦rr❧s✴✙✉✉⑧⑥❼t① ➈➉❥❦❧s❧ ❦q➆❧ ⑨❧❧✇

❼s✉❼✉♣q⑧♣ r❦qr ♣❧❧⑩ r✉ ♦✇rs✉t❷✈❧ ✈✉❻❼❧r♦✇❶ ♦t❧✇r♦①♦✈qr♦✉✇ ♣rq✇tqst♣ ♦✇r✉ r❦❧ ❼s✉✈❧♣♣⑥ ❥❦♦♣ ♦♣ q⑧qs❻♦✇❶ ⑨❧✈q❷♣❧ q✇❸

❼s✉❼✉♣q⑧ r✉ qt✉❼r q✇ ✉➆❧s⑧q❼❼♦✇❶ ♦✇♣rs❷❻❧✇r ♦t❧✇r♦①♦❧s ♦♣ q ❻✉➆❧ ⑨q✈⑩❺qst♣ r✉ q ⑨qt ❦♦♣r✉s❸ ✉① ❻❷⑧r♦❼⑧❧ ♣rq✇tqst♣

r❦qr t✉ ⑧♦rr⑧❧ ❻✉s❧ r❦q✇ ✈✉✇♣❷❻❧ ➆q⑧❷q⑨⑧❧ s❧♣✉❷s✈❧♣ q✇t ts♦➆❧ ❷❼ ✈✉♣r♣ ✡ ♦✇✈⑧❷t♦✇❶ r❦❧ ✈✉♣r ♦✇ ❻qr✈❦♦✇❶❹ ❻❧s❶♦✇❶❹

q✇t ❷r♦⑧♦✏♦✇❶ tqrq ①s✉❻ ❻❷⑧r♦❼⑧❧ ♣✉❷s✈❧♣ ❷♣♦✇❶ t♦①①❧s❧✇r ♣rq✇tqst♣⑥ ➂⑧r♦❻qr❧⑧❸❹ r❦❧ ✈✉✇①❷♣♦✉✇ ♦✇rs✉t❷✈❧t ⑨❸ q

❼s✉⑧♦①❧sqr♦✉✇ ✉① ♦t❧✇r♦①♦❧s♣ ♦✇✈s❧q♣❧♣ s♦♣⑩♣ ①✉s q⑧⑧ ❻qs⑩❧r ❼qsr♦✈♦❼q✇r♣⑥ ♠✇t r❦❧ ❻qs⑩❧r q❶s❧❧♣⑥ ♠♣ ❼qsr ✉① r❦qr ♣q❻❧

✈❷♣r✉❻❧s ♣❷s➆❧❸ ①✉s r❦❧ ♠♥♠❹ q⑧❻✉♣r ❾➔✞ ✉① r❦❧ ♦✇t❷♣rs❸ ♦✇t♦✈qr❧t r❦qr r❦❧s❧ ❺q♣ q⑨♣✉⑧❷r❧⑧❸ ✇✉ q❼❼❧r♦r❧ ①✉s q✇

qtt♦r♦✉✇q⑧ ♦t❧✇r♦①♦❧s ❺♦r❦♦✇ r❦❧♦s ♦✇♣r♦r❷r♦✉✇⑥➊➋⑥



�❅✔�
✂✄☎✆✝✞✞✞✂✝✞✟✂✄ ✠✡✞✟

❈◆❯ ■◆◗❘❙✌✏✑❙❘ ☞❳❙◆❛✏ ❴✑✍❏ ✻●❖✾❑ ✌✍ ✿✾❉✾ ❝✍■❘❵ ❙✌ ✌❳✏ ❣✏✑❯ ❘✏❙❚✌ ✑✏❤■◗✑✏ ❏❙❚❚◗❣✏ ◗◆✌✏✑�

◗❵✏◆✌◗❴◗✏✑ ❏❙❪❪◗◆❛✓ ✟✞✡✞✓ ❙◆ ✏❢✏✑☞◗❚✏ ✍❴ ❘◗◆✽◗◆❛ ✿✾❉✾ ✌✍ ✻●❖✾❑ ◗❵✏◆✌◗❴◗✏✑❚✓ ❙◆❵ ◗✌ ◗❚ ◆✍✌ ☞❘✏❙✑ ✌❳◗❚ ◗❚

✏❣✏◆ ❪✍❚❚◗✎❘✏ ❙✌ ❙❘❘ ❛◗❣✏◆ ✌❳❙✌ ✻●❖✾❑ ❙◆❵ ✿✾❉✾ ❙✑✏ ◆✍✌ ✑✏❙❵◗❘❯ ◗◆✌✏✑☞❳❙◆❛✏❙✎❘✏✓ ✿✾❉✾ ◗❚ ◆✍✌

❴■◆❛◗✎❘✏✓ ❙◆❵ ✿✾❉✾ ◗❚ ◆✍✌ ❙❣❙◗❘❙✎❘✏ ✍◆ ❙ ✌◗❏✏❘❯ ✎❙❚◗❚❃
✞✂✟

❈❚ ❵✏❚☞✑◗✎✏❵ ❙✎✍❣✏✓ ❏❙✑✽✏✌ ❪❙✑✌◗☞◗❪❙◆✌❚

☞✍❘❘✏☞✌ ❵❙✌❙ ❴✑✍❏ ❏■❘✌◗❪❘✏ ❵❙✌❙ ❚✍■✑☞✏❚ ❙◆❵ ❵❙✌❙ ❏✍❵✏❘❚ ✌❳❙✌ ❘◗◆✽ ✌✍ ❳■◆❵✑✏❵❚ ✍❴ ❚❯❚✌✏❏❚ ✌❳❙✌ ■❚✏

◗◆❚✌✑■❏✏◆✌�❘✏❣✏❘ ◗◆❴✍✑❏❙✌◗✍◆ ❴✍✑ ❣❙✑◗✍■❚ ❴■◆☞✌◗✍◆❚ ❚■☞❳ ❙❚ ✌✑❙❵✏ ☞✍◆❴◗✑❏❙✌◗✍◆✓ ❚✏✌✌❘✏❏✏◆✌✓

❣❙❘■❙✌◗✍◆ ❙◆❵ ✑✏❪✍✑✌◗◆❛❃
✞✂✞

✾◆ ❪✑❙☞✌◗☞✏✓ ❙◆ ■❪❵❙✌✏ ✌✍ ✿✾❉✾ ❝✍■❘❵ ❏✏❙◆ ✌❳❙✌ ❏❙✑✽✏✌ ❪❙✑✌◗☞◗❪❙◆✌❚

❝✍■❘❵ ◆✏✏❵ ✌✍ ❴■❘❘❯ ◗◆✌✏❛✑❙✌✏ ✿✾❉✾❚ ◗◆✌✍ ✌❳✏◗✑ ✏❢◗❚✌◗◆❛ ❚✏☞■✑◗✌◗✏❚ ❏❙❚✌✏✑ ❴◗❘✏❚✓ ◆✍✌ ❜■❚✌ ❙❚ ❙ ❵❙✌❙

❪✍◗◆✌ ✎■✌ ❙❚ ✌❳✏ ❴◗◆❙◆☞◗❙❘ ◗◆❚✌✑■❏✏◆✌�❘✏❣✏❘ ◗❵✏◆✌◗❴◗✏✑ ✌❳❙✌ ❘◗◆✽❚ ❏■❘✌◗❪❘✏ ❵❙✌❙ ❚✍■✑☞✏❚ ❙◆❵ ❚❯❚✌✏❏❚❃

▼✍ ❪✑✍❣◗❵✏ ❙◆ ◗❘❘■❚✌✑❙✌◗✍◆ ✍❴ ✌❳✏ ❚☞✍❪✏ ✍❴ ✌❳✏ ✏❴❴✍✑✌✓ ❏❙✑✽✏✌ ❪❙✑✌◗☞◗❪❙◆✌❚ ❳❙❣✏ ❵✍✁✏◆❚ ✍❴ ❚✍■✑☞✏

❚❯❚✌✏❏❚✓ ❵❙✌❙ ❝❙✑✏❳✍■❚✏❚✓ ✑◗❚✽ ❙◆❙❘❯✌◗☞❚ ❚❯❚✌✏❏❚ ❙◆❵ ✑✏❴✏✑✏◆☞✏ ❵❙✌❙ ❏❙◆❙❛✏❏✏◆✌ ✑✏❪✍❚◗✌✍✑◗✏❚ ✌❳❙✌

❝✍■❘❵ ◆✏✏❵ ✌✍ ✎✏ ■❪❵❙✌✏❵❃
✞✂❫

▼✍ ❵✍ ✌❳◗❚✓ ❴◗✑❏❚ ❝✍■❘❵ ◆✏✏❵ ✌✍ ✑✏❣◗✏❝ ◗◆❣✏◆✌✍✑❯✓ ☞✍◆❵■☞✌ ❙◆ ◗❏❪❙☞✌

❙◆❙❘❯❚◗❚✓ ❵✏✌❙◗❘ ✌❳✏ ◆✏☞✏❚❚❙✑❯ ❚❪✏☞◗❴◗☞❙✌◗✍◆ ☞❳❙◆❛✏❚ ✌✍ ✏❙☞❳ ❚❯❚✌✏❏ ❙◆❵ ■❚✏ ☞❙❚✏✓ ■❪❵❙✌✏ ❈❑✾❚✓ ❙◆❵

✏◆❚■✑✏ ✌❳❙✌ ✌❳✏✑✏ ❝❙❚ ❙ ❛✍❘❵✏◆ ❚✍■✑☞✏ ✌✍ ❣✏✑◗❴❯ ✌❳✏ ◆✏❝ ❵❙✌❙ ❏❙❪❪◗◆❛❃ ✿◗✑❏❚ ❝✍■❘❵ ◆✏✏❵ ✌✍ ✌✏❚✌

✌❳✏ ❏❙❪❪◗◆❛ ✎✏❴✍✑✏ ❛✍◗◆❛ ❘◗❣✏ ✌✍ ✏◆❚■✑✏ ✌❳❙✌ ✌❳✏ ❏❙❪❪◗◆❛ ❝✍✑✽✏❵ ◗◆ ✏❣✏✑❯ ◗◆❚✌❙◆☞✏❃
✞✂✟

▼❳◗❚ ◗❚ ◆✍✌

❪✍❚❚◗✎❘✏ ❝◗✌❳✍■✌ ❚◗❛◆◗❴◗☞❙◆✌ ☞✍❚✌❚ ❙◆❵ ✏✑✑✍✑ ✑◗❚✽❃
✞✂✂

❈☞☞✍✑❵◗◆❛ ✌✍ ✌❳✏ ✒❅✿ ❈◆❙❘❯❚◗❚✓ ◆✍◆✏ ✍❴ ✌❳✏ ✒✔

❘❙✑❛✏❚✌ ◗◆❚✌◗✌■✌◗✍◆❙❘ ❏❙◆❙❛✏✑❚✓ ❙❚ ❏✏❙❚■✑✏❵ ✎❯ ✌❳✏ ❙❣✏✑❙❛✏ ❚◗✁✏ ✍❴ ❳✍❘❵◗◆❛❚ ✑✏❪✍✑✌✏❵ ◗◆ ✿✍✑❏ ✒❅✿

❴◗❘◗◆❛❚✓ ◗◆☞❘■❵✏❵ ❙ ✿✾❉✾ ◗◆ ✌❳✏◗✑ ❴◗❘◗◆❛❚ ❵■✑◗◆❛ ✌❳✏ ❖❙❏❪❘✏ ❑✏✑◗✍❵❃
✞✂✆

❈❏✍◆❛ ✌❳✏ ❚❏❙❘❘✏❚✌ ✒✓✔✔✔

◗◆❚✌◗✌■✌◗✍◆❙❘ ❏❙◆❙❛✏✑❚✓ ✍◆❘❯ ✕❃❅� ◗◆☞❘■❵✏❵ ❙ ✿✾❉✾ ◗◆ ✌❳✏◗✑ ✿✍✑❏ ✒❅✿ ❴◗❘◗◆❛❚✓ ❙◆❵ ✌❳◗❚ ❴◗❛■✑✏ ❵✑✍❪❚

✌✍ ❘✏❚❚ ✌❳❙◆ ✒� ❴✍✑ ✌❳✏ ❚❏❙❘❘✏❚✌ ❍✔✔ ❴◗❘✏✑❚❃
✞✂✆

▼❳✏ ✑✏❘❙✌◗❣✏❘❯ ❘✍❝ ❙◆❵ ❪❘❙✌✏❙■✏❵ ❚❳❙✑✏ ✍❴ ❙❚❚✏✌

❏❙◆❙❛✏✑❚ ❙❘✑✏❙❵❯ ◗◆☞❘■❵◗◆❛ ✿✾❉✾ ◗◆ ✌❳✏◗✑ ✒❅✿ ❴◗❘◗◆❛❚ ❚■❛❛✏❚✌❚ ✌❳❙✌✓ ❴✍✑ ✎✍✌❳ ❘❙✑❛✏ ❙◆❵ ❚❏❙❘❘ ❙❚❚✏✌

❏❙◆❙❛✏✑❚✓ ❙◆❯ ☞❳❙◆❛✏ ❴✑✍❏ ✻●❖✾❑ ✌✍ ✿✾❉✾ ❴✍✑ ✑✏❪✍✑✌◗◆❛ ❝✍■❘❵ ◗❏❪✍❚✏ ❚◗❛◆◗❴◗☞❙◆✌ ☞✍❚✌❚ ✌✍ ❏❙✑✽✏✌

❪❙✑✌◗☞◗❪❙◆✌❚ ✑✏❛❙✑❵❘✏❚❚ ✍❴ ✌❳✏ ❚◗✁✏ ✍❴ ✌❳✏ ◗◆❚✌◗✌■✌◗✍◆❃ ▼❳✏ ❑✑✍❪✍❚✏❵ ❀■❘✏ ❵✍✏❚ ◆✍✌ ❙◆❙❘❯✁✏ ❙◆❯ ✍❴

✌❳✏❚✏ ☞✍❚✌❚✓ ❝❳◗☞❳ ❙✑✏ ❙◆ ◗❏❪✍✑✌❙◆✌ ❙❚❪✏☞✌ ✍❴ ✌❳✏ ❪✑✍✎❘✏❏❃

✿◗◆❙❘❘❯✓ ✌❳✏ ❈❑✾ ❴■◆☞✌◗✍◆ ✍◆ ☛❪✏◆✿✾❉✾ ◗❚ ◆✍✌ ❴◗✌ ❴✍✑ ✌❳✏ ✌❙❚✽❃ ▼✍ ❏❙❪ ❚■☞❳ ❵❙✌❙✓ ◗✌ ❝✍■❘❵

◗◆❣✍❘❣✏ ❙ ✌◗❏✏�☞✍◆❚■❏◗◆❛ ❪✑✍☞✏❚❚ ❵■✏ ✌✍ ✌❳✏ ❵❙✌❙ ❘◗❏◗✌❙✌◗✍◆❚ ❙◆❵ ◗✌ ❝✍■❘❵ ◆✍✌ ✑✏❚■❘✌ ◗◆ ✌❳✏

✐➝✘ ✙❦♦⑧❧ r❦❧ ❼s✉❼✉♣❧t s❷⑧❧ ✈♦r❧♣ r✉ s❧q⑧✴r♦❻❧ q➆q♦⑧q⑨♦⑧♦r❸ q♣ ✉✇❧ ✉① r❦❧ ⑨❧✇❧①♦r♣ ✉① ➎➄➇➄❹ r❦qr ♦♣ ✇✉r r❦❧ ✈q♣❧ ✉① ✇❧❺⑧❸

♦♣♣❷❧t ①♦✇q✇✈♦q⑧ ♦✇♣rs❷❻❧✇r♣⑥ ↕❼❧✇➎➄➇➄ t✉❧♣ ✇✉r ❼s✉➆♦t❧ ♦t❧✇r♦①♦❧s♣❹ q✇t r❦❧ q✈✈✉❻❼q✇❸♦✇❶ ⑧♦❻♦r❧t tqrq❹ ①✉s

✇❧❺⑧❸ ♦♣♣❷❧t ①♦✇q✇✈♦q⑧ ♦✇♣rs❷❻❧✇r♣ ✉✇ q r♦❻❧⑧❸ ⑨q♣♦♣⑥ ➎✉s ❧❿q❻❼⑧❧❹ ♦✇ r❦❧ ✈q♣❧ ✉① q ✇❧❺ ⑨✉✇t ✉①①❧s♦✇❶ ①✉s ➁✉⑧⑧♦✇

➁✉❷✇r❸ ➁✉❻❻❷✇♦r❸ ➁✉⑧⑧❧❶❧ ➌♦♣rs♦✈r ➁✉✇♣✉⑧♦tqr❧t ➎❷✇t ➏❧➆❧✇❷❧ ♥✉✇t♣❹ ➃❧s♦❧♣ ④➔④→ ➈➁➂➃➄➅ ❽⑦→➓→④➎➃➒➋ r❦qr

❺q♣ ♦♣♣❷❧t ✉✇ ↕✈r✉⑨❧s ❽➒❹ ④➔④→❹ qr ❽④↔❽➔ ❼⑥❻⑥❹ ➁➇➃ ❼❷⑨⑧♦♣❦❧t q ➁➂➃➄➅ ①✉s r❦❧ ⑨✉✇t ➀ ❻♦✇❷r❧♣ q①r❧s qr ❽④↔❽➀ ❼⑥❻⑥

♠♣ ✉① ↕✈r✉⑨❧s ④❽❹ ④➔④→ qr ⑦↔➔➔ q⑥❻⑥❹ r❦♦♣ ✇❧❺ ♦♣♣❷q✇✈❧ ❦q♣ ❸❧r r✉ ⑨❧ ❼❷⑨⑧♦♣❦❧t ✉✇ ↕❼❧✇➎➄➇➄⑥ ✡✟✟ ♣❧qs✈❦ s❧♣❷⑧r♣

✉① ➁✉⑧⑧♦✇ ➁✉❷✇r❸ ➁✉❻❻❷✇♦r❸ ➁✉⑧⑧❧❶❧ ➌♦♣rs♦✈r ➁✉✇♣✉⑧♦tqr❧t ➎❷✇t ➏❧➆❧✇❷❧ ♥✉✇t♣❹ ➃❧s♦❧♣ ④➔④→ ➈➁➂➃➄➅↔

❽⑦→➓→④➎➃➒➋ ✉✇ ↕❼❧✇➎➄➇➄❹ ↕✔✖★➎➄➇➄❹ ❦rr❼♣↔✜✜❺❺❺⑥✉❼❧✇①♦❶♦⑥✈✉❻✜♣❧qs✈❦✩✞✭♣♦❻❼⑧❧➃❧qs✈❦➃rs♦✇❶

✮⑦❽→➓→④➎➃➒ ➈⑧q♣r ➆♦♣♦r❧t ↕✈r⑥ ④❽❹ ④➔④→❹ ⑦↔➔➔ q⑥❻⑥➋✱ ☞✟✟ ✠✑☞✕ ♠❼❼❧✇t♦❿ ➌❹ ❺❦♦✈❦ ♦✇✈⑧❷t❧♣ ♣✈s❧❧✇♣❦✉r♣ ✉① q ♣❧qs✈❦

✉① r❦❧ ➁✉⑧⑧♦✇ ➁✉❷✇r❸ ⑨✉✇t ✉✇ ↕❼❧✇➎➄➇➄ s❧r❷s✇♦✇❶ ✇✉ s❧♣❷⑧r♣⑥

✐➝✐ ✑✡☞ qr →⑥

✐➝➐ ✑✡⑥ qr ➀⑥

✐➝➣ ✑✡⑥

✐➝➝ ✡✟✟ ➅s❧⑧♦❻♦✇qs❸ ➜✈✉✇✉❻♦✈ ♠✇q⑧❸♣♦♣❹ ☞✞✎☛✠ ✇✉r❧ ⑦❹ qr ✝→❾⑥

✐➝✝ ❽⑤➎ ♠✇q⑧❸♣♦♣❹ ☞✞✎☛✠ ✇✉r❧ ⑦❹ qr →⑥

✐➝✢ ✑✡⑥
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✇❷❻❧s✉❷♣ ❧ss✉s♣ ❺♦r❦ r❦❧ ♠➅➄⑥ ❥❦♦♣ ❻q❼❼♦✇❶ ❺✉❷⑧t ✇✉r ⑨❧ q ✉✇❧✴r♦❻❧ ❧❿❧s✈♦♣❧ q♣ ♦r ❺✉❷⑧t ✇❧❧t r✉ ⑨❧ ✈✉✇r♦✇❷q⑧⑧❸
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✛☞☞✕☛✍✠✏✍✕✖ ➈♠❷❶⑥ ❽➀❹ ④➔④→➋❹ ❦rr❼♣↔✜✜❺❺❺⑥⑧♣rq⑥✉s❶✜✇❧❺♣✴s❧♣✉❷s✈❧♣✜①❧t❧sq⑧✴q❶❧✇✈♦❧♣✴❼s✉❼✉♣❧✴tqrq✴♣rq✇tqst♣✴s❷⑧❧✴

❷✇t❧s✴①trq✜⑥

✐✢➐ ✡✞☛✕☛✑✟✠☛❹ ➄➃➄➙❹ ❦rr❼♣↔✜✜❺❺❺⑥♦♣♦✇⑥✈✉❻✜❧❷s✉✈⑧❧qs✜ ➈⑧q♣r ➆♦♣♦r❧t ↕✈r⑥ ❽➒❹ ④➔④→➋⑥

✐✢➣ ❽④ ➂⑥➃⑥➁⑥ ➞ ➀⑤⑤→➈✈➋➈❽➋➈♥➋➈➆♦➋⑥

✐✢➝ ➜⑧❧✈rs✉✇♦✈ ➃❷⑨❻♦♣♣♦✉✇ ✉① ♠❼❼⑧♦✈qr♦✉✇♣ ①✉s ↕st❧s♣ ➂✇t❧s r❦❧ ♠t➆♦♣❧s♣ ♠✈r q✇t r❦❧ ➄✇➆❧♣r❻❧✇r ➁✉❻❼q✇❸ ♠✈r❹

➁✉✇①♦t❧✇r♦q⑧ ❥s❧qr❻❧✇r ➏❧✴❷❧♣r♣ ①✉s ➎♦⑧♦✇❶♣ ✉✇ ➎✉s❻ ❽⑤➎❹ q✇t ➎✉s❻ ♠➌✍✴➙➏✱ ♠❻❧✇t❻❧✇r♣ r✉ ➎✉s❻ ❽⑤➎❹ ❾➓

➎❧t⑥ ➏❧❶⑥ ⑤❾❹⑦→⑤ ➈➑❷✇❧ ⑤➔❹ ④➔④④➋ ➈q❻❧✇t❻❧✇r♣ r✉ ➎✉s❻ ❽⑤➎ ❼❧s❻♦rr♦✇❶ ✉❼r♦✉✇q⑧ s❧❼✉sr♦✇❶ ✉① ➎➄➇➄ ⑨❧✈✉❻♦✇❶

❧①①❧✈r♦➆❧ ➑q✇❷qs❸ ⑤❹ ④➔④⑤➋✱ ➃❦✉sr ➅✉♣♦r♦✉✇ q✇t ➃❦✉sr ♠✈r♦➆♦r❸ ➏❧❼✉sr♦✇❶ ⑨❸ ➄✇♣r♦r❷r♦✉✇q⑧ ➄✇➆❧♣r❻❧✇r✰q✇q❶❧s♣❹ ❾❾

➎❧t⑥ ➏❧❶⑥ ➓➀❹❽➔➔ ➈➙✉➆⑥ ❽❹ ④➔④⑤➋ ➈s❧✴❷♦s♦✇❶ s❧❼✉sr♦✇❶ ✉① ➎➄➇➄ ✉✇⑧❸ ♦① q ➎➄➇➄ ❦q♣ ⑨❧❧✇ q♣♣♦❶✇❧t➋✱ ➏❧❼✉sr♦✇❶ ✉①

➃❧✈❷s♦r♦❧♣ ➍✉q✇♣❹ ❾❾ ➎❧t⑥ ➏❧❶⑥ ➓➀❹➒→→ ➈➙✉➆⑥ ⑤❹ ④➔④⑤➋✱ ➎✉s❻ ➅➎✱ ➏❧❼✉sr♦✇❶ ➏❧✴❷♦s❧❻❧✇r♣ ①✉s ♠⑧⑧ ➎♦⑧❧s♣ q✇t ➍qs❶❧

➛❧t❶❧ ➎❷✇t ♠t➆♦♣❧s♣❹ ❾⑦ ➎❧t⑥ ➏❧❶⑥ ❽➓❹⑦❾→ ➈✰qs⑥ ❽④❹ ④➔④→➋⑥

✐✢✝ ❥❦♦♣ ♦♣ ✇✉r ♣❷s❼s♦♣♦✇❶ ⑨❧✈q❷♣❧ ❧➆❧✇ r❦✉❷❶❦ r❦❧ ➃➜➁❹ ①✉s ❧❿q❻❼⑧❧❹ ❼❧s❻♦r♣ ✉❼r♦✉✇q⑧ s❧❼✉sr♦✇❶ ✉① ➎➄➇➄ ①✉s ➎✉s❻

❽⑤➎❹ ♦r♣ ✉❺✇ ✉①①♦✈♦q⑧ ⑧♦♣r ✉① ➃❧✈r♦✉✇ ❽⑤➈①➋ ➃❧✈❷s♦r♦❧♣ ✉✇⑧❸ ⑧♦♣r♣ r❦❧ ➁➂➃➄➅⑥ ✡✟✟ ➃➜➁❹ ➍✙✛✳ ✓✫ ➃✖✚✳✙✓★ ❽⑤➎

➃✖✚✭✗✙✳✙✖✛↔ ➃✖✚✓★✦✂✭✕✗✳✖✗ ➎✰ ④➔④→ ➈④➔④→➋❹ ♣❧✈⑥❶✉➆✜①♦⑧❧♣✜♦✇➆❧♣r❻❧✇r✜❽⑤①⑧♦♣r④➔④→✴④⑥❼t①⑥
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errors.166  This data makes it abundantly clear that requiring FIGI as the financial instruments 

�✁✂✄☎�✆�✂✝ ✞✟✠✡✁ ☛�✄✁✂✝ ☞✌✂✄✍�✂✎✏ ✂✆✆✟✝☎✎ ☎✟ ✑✌✌✝✂✌✑☎✂ ✑✄✁ ✎☛✑✝✂ ✁✑☎✑✒ ✓☎ ✔✝✟✕�✁✂✎ ✄✟ ✖✑✎�✎ ✆✟✝ ☎☛✂

Proposed Rule to establish that the exclusive selection of FIGI would promote interoperability of 

data sharing between them.167  In the Proposed Rule, the Agencies would also have needed to 

consider the economic impact, including the costs and benefits, of a potential decline in the quality 

of the reported data due to inconsistent reporting of FIGIs resulting from selecting FIGI as a 

common identifier for reporting.168 

Further, the Proposed Rule did not mention that the SEC and CFTC affirmatively rejected 

FIGI less than five months before issuing the Proposed Rule.  In adopting amendments to Form 

✗✘ �✄ ✙✚✙✛✜ ☎☛✂ ✢✣✤ ✑✄✁ ✤✘✥✤ ✎☎✑☎✂✁ ☎☛✑☎ ✦✑ ✆✠✄✌�✖✡✂ �✁✂✄☎�✆�✂✝ ✧✑✎ �✄ ✤★✢✓✗✩ �✎ ✔✝✂✆✂✝✑✖✡✂

because it will allow for more consistent reporting of assets than a nonfungible identifier 

regardless of the venue of execution, resulting in more effective monitoring and assessment of 

✎✪✎☎✂✫ ✝�✎✬✜✭ ✑✄✁ ☎☛✑☎ ☎☛✂✪ ✦✑✝✂ ✄✟☎ ✑✁✟✔☎�✄✌ ✑ ✍☛✑✄✌✂ ☎✟ ✔✂✝✫�☎ ☎☛✂ ✎✠✖✎☎�☎✠☎�✟✄ ✟✆ ✘✓✮✓ ✆✟✝

✤★✢✓✗✒✭
169  Thus, the Agencies themselves have understood that one security being represented 

by multiple FIGIs leads to a higher risk of inconsistent reporting and accordingly determined that 

fungibility is critical for ensuring transparent reporting and monitoring and assessing systemic 

risk.170  Establishing a non-fungible identifier such as FIGI as the exclusive financial instruments 

identifier in the Proposed Rule stands at complete odds with the recent amendments to Form PF.  

✗✝✟✔✟✎�✄✌ ✎✠✍☛ ✑ ✍☛✑✄✌✂ ☎☛✑☎ �✎ ✦✫✑☎✂✝�✑✡✡✪ ✁�✆✆✂✝✂✄☎✭ ✆✝✟✫ ✔✝�✟✝ ✝✠✡✂✎ ✑✁✟✔☎✂✁ ✖✪ ☎☛✂

☞✌✂✄✍�✂✎ ✞�☎☛✟✠☎ ✑✄✪ ✂✯✔✡✑✄✑☎�✟✄ �✎ ☎☛✂ ✦☛✑✡✡✫✑✝✬ ✟✆ ✰✑✄ ✑✝✖�☎✝✑✝y and capricious change from 

✑✌✂✄✍✪ ✔✝✑✍☎�✍✂✒✏✭
171  ✓✫✔✟✝☎✑✄☎✡✪✜ �☎ ✑✡✎✟ ✆✑�✡✎ ✑✄✟☎☛✂✝ ✟✆ ☎☛✂ ✘✱✥☞✏✎ ✌✂✄✂✝✑✡ ✆✑✍☎✟✝✎ ☎☛✑☎ ☎☛✂

standard be consistent with, and implement applicable accounting and reporting principles due to 

its lack of fungibility.172 

166 See supra § III.B. 
167  See Chamber of Com. v. S.E.C.✲ ✳✴ ✵✶✷✸✹ ✺✻✼✲ ✺✺✻ ✽✴✸✹ ✾✿❀✶ ❁✼❁❂❃ ✽❄✸❅✸✿❆❇ ✸✹❅✸ ✸✹❈ ❉❊✾✲ ✿❆ ❀❈❄❋●❆❄❈ ✸● ❋❈✸✿✸✿●❆❈❀❄❍

✿■❈❆✸✿❏✿❑❅✸✿●❆ ●❏ ❀❈❅■✿▲▼ ❅◆❅✿▲❅❖▲❈ ■❅✸❅ ❄●P❀❑❈❄ ✿❆❑▲P■✿❆❇ ■✿❄❑▲●❄P❀❈❄ ✸● ✸✹❈ ❉❊✾✲ ◗❏❅✿▲❈■ ✸● ■❈❘●❆❄✸❀❅✸❈ ✸✹❅✸ ✿✸❄

conclusion that the proposed rule promotes efficiency, competition, and capital formation is the product of 

❀❈❅❄●❆❈■ ■❈❑✿❄✿●❆ ❘❅❙✿❆❇❚ ✽✿❆✸❈❀❆❅▲ ❑✿✸❅✸✿●❆❄ ●❘✿✸✸❈■❃❃✶  
168  See Preliminary Economic Analysis, supra note 9, at ¶53-55. 
169  Form PF Adopting Release, supra note 94 at 18,019, 17,985 (emphasis added) (stating that the purpose of Form 

PF is ✸● ❋❀●◆✿■❈ ✸✹❈ ❯❇❈❆❑✿❈❄ ◗❱✿✸✹ ✿❘❋●❀✸❅❆✸ ✿❆❏●❀❘❅✸✿●❆ ❅❖●P✸ ❖❅❄✿❑ ●❋❈❀❅✸✿●❆❄ ❅❆■ ❄✸❀❅✸❈❇✿❈❄ ●❏ ❋❀✿◆❅✸❈ ❏P❆■❄

❅❆■ ✹❅❄ ✹❈▲❋❈■ ❈❄✸❅❖▲✿❄✹ ❅ ❖❅❄❈▲✿❆❈ ❋✿❑✸P❀❈ ●❏ ✸✹❈ ❋❀✿◆❅✸❈ ❏P❆■ ✿❆■P❄✸❀▼ ❏●❀ P❄❈ ✿❆ ❅❄❄❈❄❄✿❆❇ ❄▼❄✸❈❘✿❑ ❀✿❄❙❚❃✶  

170  In promulgating this rule, the SEC ❅❆■ ✾✵❲✾ ❅▲❄● ◗❑●❆❄P▲✸❈■ ❱✿✸✹ ❳✸✹❈ ✾●P❆❑✿▲❨ ✸● ❇❅✿❆ ✿❆❋P✸ ●❆ ✸✹❈❄❈

amendments to help ensure that Form PF constitutes to provide [the Council] with information it can use to assess 

❄▼❄✸❈❘✿❑ ❀✿❄❙✶❚ Id. at 17,987. 

171  ❩❬❭❬ ❪❫❭❴❵ ❛❜❝❞❡❢❣ ❤❛ v. ✐❵❥❵ ❩❦❢❜❭ ❧♠ ❤❬b., 45 F.4th 846, 857 (5th Cir. 2022); see also Encino Motorcars, LLC 

v. Navarro, 579 U.S. 211, 222 (2016).
172  12 U.S.C. § 5334(c)(1)(B)(vi). 
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D. The Proposed Rule failed to consider the dependency of FIGI on Bloomberg

when concluding without analysis that FIGI was nonproprietary and

available under an open license

The Agencies have proposed to establish FIGI as the exclusive common financial 

instrument✎ �✁✂✄☎�✆�✂✝ ✖✂✍✑✠✎✂ ✤★✢✓✗ ✑✄✁ ✓✢✓� ✦✑✝✂ ✔✝✟✔✝�✂☎✑✝✪ ✑✄✁ ✄✟☎ ✑✕✑�✡✑✖✡✂ ✠✄✁✂✝ ✟✔✂✄

✡�✍✂✄✎✂✜✭ ✞☛�✡✂ ✘✓✮✓ ✎✠✔✔✟✎✂✁✡✪ ✫✂✂☎✎ ☎☛✂✎✂ ✝✂✁✠�✝✂✫✂✄☎✎✒
173  The Proposed Rule failed to assess 

the role of Bloomberg with respect to the development and maintenance of FIGI.  The Agencies, 

�✄ ☎☛✂ ✗✝✟✔✟✎✂✁ ✂✠✡✂✜ �✄✍✟✝✝✂✍☎✡✪ ✎☎✑☎✂ ☎☛✑☎ ✘✓✮✓ ✞✑✎ ✂✎☎✑✖✡�✎☛✂✁ ✖✪ ✄☎✮✜ ✦✑✄ ✟✔✂✄ -

✫✂✫✖✂✝✎☛�✔ ✧☎✂✍☛✄✟✡✟✌✪✩ ✎☎✑✄✁✑✝✁✎ ✍✟✄✎✟✝☎�✠✫✒✭
174  As noted above, FIGI was created and 

continues to be developed by Bloomberg, a privately held data and financial solutions firm.  

FIGI is inextricably tied with Bloomberg.  Bloomberg builds, updates and issues FIGI 

technical identifiers.  It repackaged its Bloomberg BBGID, originally used with Bloomberg 
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Symbology system for identifying financial instruments, which was initially released as part of 

✝✡✟✟✫✖✂✝✌✏✎ ✄✔✂✄ ☎✑✝✬✂☎ ✱✑☎✑ ✓✄�☎�✑☎�✕✂ �✄ ✙✚✚✞✒
175  FIGI depended on and continues to depend 

on Bloomberg intellectual property and information technology.176  Bloomberg assigned its rights 

and interests in FIGI to the OMG in order to gain recognition as a standard identifier.  The OMG 

subsequently deemed FIGI an official standard in 2015.177  ✟✟✞✂✕✂✝✜ ✝✡✟✟✫✖✂✝✌✏✎ �✄✕✟✡✕✂✫✂✄☎
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178  Bloomberg further 

entrenched itself when it launched OpenFIGI.com, a free database that purports to provide the 

reference data associated with a FIGI.179  Although FIGI is ostensibly available under an open 

license, users only have access to a narrow set of data through OpenFIGI because Bloomberg 

dedicated only the FIGI identifier itself (but not any reference data) to the public domain.180  

Bloomberg itself admits that the name change to FIGI was simply a marketing move to increase 

173  Proposed Rule, supra note 2, at 67,897; see also supra Section II discussing the requirement in Section 

5334(c)(1)(A) of the FDTA. 
174  Id. 
175  ✠❞❬❭❜❝ ❡✡ ❬ ☛❬☞❦✌, supra note 153. 
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✠❞❬❭❜❝ ❡✡ ❬ ☛❬☞❦✌❣ ❝✗❢✘❬ note 153.  
177  Proposed Rule, supra note 2, at 67,897. 
178  See Allocation Rules, supra note 103, at 2. 
179  Bloomberg Launches Online Request Utility and New Mapping Tools for the Financial Instrument Global 

Identifier (FIGI), BLOOMBERG (Jan. 20, 2016), https://www.bloomberg.com/company/press/bloomberg-

launches-online-request-utility-and-new-mapping-tools-for-the-financial-instrument-global-identifier-figi/. 
180  See Terms of Service, OPENFIGI (last updated Nov. 27, 2018), https://www.openfigi.com/docs/terms-of-service 

✽◗✎▲●●❘❖❈❀❇ ✵✿❆❅❆❑❈ ✙✶✚✶ . . . hereby dedicates FIGI Identifiers to the public domain and makes FIGI Identifiers 
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the appearance of neutrality.181  Bloomberg has continued to include FIGI as part of its recent 

product launches noting that FI✮✓ ✑✄✁ ✝✝✮✓✱ ✑✝✂ ✠✎✂✁ ✑✎ ✡✟✑✄ �✁✂✄☎�✆�✂✝✎ ✦✝✂✎✠✡☎�✄✌ �✄ ✂✄☛✑✄✍✂✁

�✄☎✂✝✟✔✂✝✑✖�✡�☎✪ ✞�☎☛ ✝✡✟✟✫✖✂✝✌✏✎ ✡✟✑✄ ✝✂✆✂✝✂✄✍✂ ✁✑☎✑ ✑✄✁ ✎☎✝✂✑✫✡�✄✂✁ ☎✝✑✁✂ ✞✟✝✬✆✡✟✞✎✒✭
182 While 

the FIGI identifier itself may be technically non-proprietary, the Proposed Rule should have 

ana✡✪�✂✁ ✞☛✂☎☛✂✝ ✘✓✮✓✏✎ ✝✂✡✑☎�✟✄✎☛�✔ ✞�☎☛ ✝✡✟✟✫✖✂✝✌ �✄ ✆✑✍☎ ✫✂✂☎✎ ☎☛✂ ✌✟✑✡✎ ✟✆ ☎☛✂ ✘✱✥☞✒  

The data provided by OpenFIGI is limited.  OpenFIGI ✁ the open license-system that 

makes FIGIs and identification of financial instruments publicly available ✁ and the OpenFIGI 

API are not all-encompassing.  OpenFIGI either through the website or API mapping offers only 

13 fields with limited utility for free, three of which are FIGIs, three that represent the type of 

✎✂✍✠✝�☎✪ ✂✠✎�✄✌ ✝✡✟✟✫✖✂✝✌✏✎ ✔✝✟✔✝�✂☎✑✝✪ ☎✂✯☎✠✑✡ ✍✡✑✎✎�✆�✍✑☎�✟✄ ✟✆ ✦✣✁✠�☎✪✜✭ ✦✓✄✁✂✯✜✭ ✦✤✟✫✫✂✝✍�✑✡
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Instruments), the Bloomberg ticker symbol, the Bloomberg exchange code (instead of the widely 

accepted ISO standardized MICs), a short description that with few exceptions is a copy of the 

Bloomberg ticker symbol, and the name of the security that sometimes but not always represents 

the issuer of the security (instead of the ISO standardized Financial Instrument Short Name).  

Additionally, while OpenFIGI allows for API mapping (and by signing up for an institutional 

account, you can receive data at a higher rate), the data fields available under an open-license 

remain the same and the amount of data that a user can download continues to be limited.183  The 

most useful reference data that would in fact provide the unique characteristics of the financial 

instrument are only available to users with a paid subscription to more complete reference data as 

accessible with a Bloombe✝✌ ☎✂✝✫�✄✑✡ ✟✝ ✑ ✎✠✖✎✍✝�✔☎�✟✄ ☎✟ ✑✄✟☎☛✂✝ ✍✟✫✫✂✝✍�✑✡ ✕✂✄✁✟✝✏✎ ✁✑☎✑

feed.184 

IV. Conclusion

For the reasons outlined in this submission, we respectfully request that the Agencies either 

issue a revised Notice of Proposed Rulemaking that complies with the APA or remove FIGI from 
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system works and its benefit to the marketplace is the same.  Stripping the BBGID of the Bloomberg name allows 

❏●❀ ❅ ❆❈P✸❀❅▲✲ ❇❈❆❈❀✿❑ ❄✸❅❆■❅❀■ ✸✹❅✸ ❅◆●✿■❄ ✸✹❈ ❖❀❅❆■✿❆❇ ✿❄❄P❈✶❚ ✠❞❬❭❜❝ ❡✡ ❬ ☛❬☞❦✌, supra note 153. 
182  BLOOMBERG, Bloomberg Accelerates Its Presence in Loans Market with Launch of a New Leveraged Loan Index 

Based on New Syndicated Loans Data and Pricing Solution, PR NEWSWIRE (Oct. 15, 2024), 

https://www.prnewswire.com/news-releases/bloomberg-accelerates-its-presence-in-loans-market-with-launch-

of-a-new-leveraged-loan-index-based-on-new-syndicated-loans-data-and-pricing-solution-302276199.html. 
183  See OpenFIGI API, OPENFIGI, https://www.openfigi.com/api (last visited Oct. 17, 2024) (noting that for mapping 

API without an API key, a user is limited to 25 requests per minute and 10 jobs per request and with an API key, 

a user is limited to 25 requests per six seconds and 100 jobs per request and for search/filter API, without an API 

key, a user is limited to five requests per minute with maximum results of 15,000 and with an API key, a user is 

limited to 20 requests per minute with a maximum of 15,000 results). 
184  Provision and maintenance of quality data incurs comes with a cost.  Also, there is no guarantee that even services 

like OpenFIGI will remain free.  Such course is not uncommon, as seen in OpenAI☎which initially started with 

offering open license-services☎no longer offering free OpenAI APIs and recently announcing that OpenAI will 

become a for-profit company.  See Deepa Seetharaman, Berber Jin & Tom Dotan, OpenAI to Become For-Profit 

Company, WALL ST. J. (Sept. 25, 2024), https://www.wsj.com/tech/ai/openai-chief-technology-officer-resigns-

7a8b4639?mod=djemalertNEWS.  
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the final rule.  Any other path would risk saddling each individual Agency with the task of either 

promulgating potentially costly and disruptive proposals or spending unnecessary resources 

explaining why it would not follow any final standards. The FDTA does not provide the Agencies 

with a statutory mandate to push the market toward an unnecessary, disruptive and costly change.  
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disruptively establish FIGI as the exclusive financial instrument identifier for reporting to and 
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to adequately consider the economic impacts and costs of every common identifier selected in the 
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❖✌✑■☞✌■✑✏ ❴✍✑ ✄■❙❘◗❴◗✏❵ ✿◗◆❙◆☞◗❙❘

✻✍◆✌✑❙☞✌ ❀✏☞✍✑❵❚

✕✕❃ ☛✻✻ ✒✁ ✻✿❀ � ❊❃✒❄ ✻✍❘❘✏☞✌◗❣✏ ✾◆❣✏❚✌❏✏◆✌ ✿■◆❵❚

✕❍❃ ✻✿▼✻ ✒❆ ✻✿❀ � ✒❃✁❍ ✾◆❣✏❚✌❏✏◆✌ ✍❴ ✻■❚✌✍❏✏✑ ✿■◆❵❚

✕❋❃ ✻✿▼✻ ✒❆ ✻✿❀ � ✒❃✁❆ ❀✏☞✍✑❵ ✍❴ ✾◆❣✏❚✌❏✏◆✌❚

✕❆❃ ✻✿▼✻ ✒❆ ✻✿❀ � ❅✔❃❆ ▼✑✏❙✌❏✏◆✌ ✍❴ ✿✍✑✏◗❛◆ ✿■✌■✑✏❚ ✍✑

✿✍✑✏◗❛◆ ☛❪✌◗✍◆❚ ❖✏☞■✑✏❵ ❈❏✍■◆✌



❈�❊

✂✄☎✆✝✞✞✞✂✝✞✟✂✄ ✠✡✞✟

✯✴✗★✪✮ ☎

✱✤✁✣✧�✧✢✧✛★ ✛✚

☎✤✚✗✩✤

�✩✏✷ ✖✤✥✗ ✛✚

✖✗✴✤✥✩✬✧✛★
✭✧✬✥✗

✕❄❃ ✿✼✾✻ ✒✁ ✻✿❀ ❑✌❃ ❅❆✔✓ ❈❪❪❃ ✻ ❈❪❪✏◆❵◗❢ ✻ ✌✍ ❑❙✑✌ ❅❆✔ � ✻✑✏❵◗✌

❁❙❘❙◆☞✏ ❑✑✍☞✏❚❚◗◆❛ ✿◗❘✏ ❖✌✑■☞✌■✑✏

✕❊❃ ✿✼✾✻ ✒✁ ✻✿❀ ❑✌❃ ❅❆✒✓ ❈❪❪❃ ❁ ❈❪❪✏◆❵◗❢ ❁ ✌✍ ❑❙✑✌ ❅❆✒ � ✿◗❘✏

❖✌✑■☞✌■✑✏ ❴✍✑ ✄■❙❘◗❴◗✏❵ ✿◗◆❙◆☞◗❙❘

✻✍◆✌✑❙☞✌ ❀✏☞✍✑❵❚ ❴✍✑ ✿■❘❘ ❖☞✍❪✏

P◆✌◗✌◗✏❚



❁�✒
✂✄☎✆✝✞✞✞✂✝✞✟✂✄ ✠✡✞✟

✯✙✙✁�✫✂✁ ☎

✯✢✢✗✬ ✆✥✩✢✢ ✆✛�✗✚✩✴✗ ✛✝ ✆✞✱✂✙

✁�✤✧✬✮ ✫✗✁✬ ✄✬�✗✚

� ✻✍❏❏✍◆ � ☛✑❵◗◆❙✑❯

❖❳❙✑✏❚

� ❑✑✏❴✏✑✑✏❵ ❖❳❙✑✏❚

� ❈✼❀❚ ❙◆❵ ❉✼❀❚

� P❢☞❳❙◆❛✏ ▼✑❙❵✏❵ ✿■◆❵❚

� ✾◆❵◗☞✏❚

� ❡◗❏◗✌✏❵ ❑❙✑✌◆✏✑❚❳◗❪❚

� ❡◗❚✌✏❵ ☛❪✌◗✍◆❚ �

●❃❖❃�✻❙◆❙❵❙

� ✁■✌■❙❘ ✿■◆❵❚

� ❀P✾▼❚

� ❀◗❛❳✌❚

� ❖◗◆❛❘✏ ❖✌✍☞✽ ☛❪✌◗✍◆❚

� ✁❙✑✑❙◆✌❚

� ●◆◗✌ ✾◆❣✏❚✌❏✏◆✌ ▼✑■❚✌❚

� ✻✍✑❪✍✑❙✌✏ ❁✍◆❵❚

� ✁■◆◗☞◗❪❙❘ ❁✍◆❵❚

� ●❖ ▼✑✏❙❚■✑❯ ❙◆❵

❈❛✏◆☞◗✏❚� ❁✍◆❵❚✓ ❁◗❘❘❚✓

❂✍✌✏❚

� ❖✍❣✏✑✏◗❛◆

� ❖■❪✑❙◆❙✌◗✍◆❙❘ ❈❛✏◆☞◗✏❚

� ❁❙◆✽✏✑❚ ❈☞☞✏❪✌❙◆☞✏❚

� ✻✍❏❏✏✑☞◗❙❘ ❑❙❪✏✑

� ✁✏❵◗■❏�▼✏✑❏ ❂✍✌✏❚

� ✻✏✑✌◗❴◗☞❙✌✏❚ ✍❴ ✼✏❪✍❚◗✌

� ✁✍✑✌❛❙❛✏�❁❙☞✽✏❵

❖✏☞■✑◗✌◗✏❚

� ❈❚❚✏✌�❁❙☞✽✏❵ ❖✏☞■✑◗✌◗✏❚

� ✻❡☛❚ � ✻✼☛❚

� ❖✌✑■☞✌■✑✏❵ ❑✑✍❵■☞✌❚

� ❖❯◆❵◗☞❙✌✏❵ ❁❙◆✽ ❡✍❙◆❚

� ✻✑✏❵◗✌ ✼✏✑◗❣❙✌◗❣✏❚ ❨❀P✼

☞✍❵✏❚❭

� ✁❙✑✽✏✌ ❈❛✑✏✏❵ ✻✍■❪✍◆

❨✁❈✻❭ ❖❝❙❪❚

� ▲✏❵❛✏ ✿■◆❵❚

� ❑❳❯❚◗☞❙❘ ❑✑✏☞◗✍■❚ ✁✏✌❙❘❚

� ❀✏❚✌✑◗☞✌✏❵ ✒✕✕❈ ❙◆❵

❀✏❛ ❖ ❖✏☞■✑◗✌◗✏❚

� ☛✌❳✏✑ ❑✑◗❣❙✌✏ ❖✏☞■✑◗✌◗✏❚

❨◗◆☞❘❃ ❵◗❛◗✌❙❘�✌✍✽✏◆◗✁✏❵❭

� ❖✌✑■☞✌■✑✏❵ ❙◆❵ ▲❯✎✑◗❵

❑✑✍❵■☞✌❚

� �❙✑◗❙✎❘✏ ❈◆◆■◗✌◗✏❚

� ☛✌❳✏✑ ✾◆❚■✑❙◆☞✏�❀✏❘❙✌✏❵

❑✑✍❵■☞✌❚

� ❖❪✏☞◗❙❘ ❑■✑❪✍❚✏

❈☞❤■◗❚◗✌◗✍◆ ✻✍❏❪❙◆◗✏❚

❨❖❑❈✻❚❭

� ✼◗❛◗✌❙❘ ❈❚❚✏✌❚



�✁✂
✄☎✆✝✞✟✟✟✄✞✟✠✄☎ ✡☛✟✠

☞✌✌✍✎✏✑✒ ✓

✔✕✖✗✘✙✘✚✛ ✓✘✜✜✘✢ ✣✛✘✖✤ ✣✥✦✗✖✧ ★✥✙✩✪✛✙ ✘✢ ✫✬✥✢✭✑✮✑

✯ ✰✱✲✳✴✵ ✶✷ ✸✹✴✳✶✰✶✷✺ ✴✶✻✻✶✼ ✰✺✶✴✽ ✶✼ ✾✿✱✼❀❁❂❁ ✳✱✺❃✳✼✰ ❄❄❅ ✳✱✰❃❆✺✰❇ ✲✰ ✰✵✶❈✼ ✶✼ ✺✵✱ ❉✶✺✺✶✻ ✶✷ ✺✵✱

✴✲✿✺❃✳✱❊ ✿✲❋✱✰●



�✁❄
✄☎✆✝✞✟✟✟✄✞✟✠✄☎ ✡☛✟✠



�✁�
✄☎✆✝✞✟✟✟✄✞✟✠✄☎ ✡☛✟✠



�✁�
✄☎✆✝✞✟✟✟✄✞✟✠✄☎ ✡☛✟✠



�✁�
✄☎✆✝✞✟✟✟✄✞✟✠✄☎ ✡☛✟✠



�✁�
✄☎✆✝✞✟✟✟✄✞✟✠✄☎ ✡☛✟✠



�✁�
✄☎✆✝✞✟✟✟✄✞✟✠✄☎ ✡☛✟✠



�✁�
✄☎✆✝✞✟✟✟✄✞✟✠✄☎ ✡☛✟✠



�✁�
✄☎✆✝✞✟✟✟✄✞✟✠✄☎ ✡☛✟✠



�✁✂❅
✄☎✆✝✞✟✟✟✄✞✟✠✄☎ ✡☛✟✠



�✁✂✂
✄☎✆✝✞✟✟✟✄✞✟✠✄☎ ✡☛✟✠



�✁✂
✄☎✆✝✞✟✟✟✄✞✟✠✄☎ ✡☛✟✠

☞✌✌✍✎✏✑✒ ✏

✫✬✥✢✭✑✮✑ ✣✥✦✗✖✧ ★✥✙✩✪✛✙ ✚✘✗

✓✘✪✪✕✢ ✓✘✩✢✛✁ ✓✘✜✜✩✢✕✛✁ ✓✘✪✪✥✂✥ ✏✕✙✛✗✕✖✛ ✓✘✢✙✘✪✕✄✦✛✥✄ ✭✩✢✄ ★✥☎✥✢✩✥ ✆✘✢✄✙✝ ✣✥✗✕✥✙ ✞✟✞✠



P�✒

✂✄☎✆✝✞✞✞✂✝✞✟✂✄ ✠✡✞✟

✯✙✙✁�✫✂✁ ✁

✆✞✱✂✙ � ✦✂✂✂ ✆✛✲✜✩✚✧✢✛★

✁✂✄☎✆ ✝☎✞☎

✟☎✞✟ ✠✡☛✡✠

☞✡✄✁✌☎✆✍☎✎✏

✑ ⑦✴✈❦qsq✈r❧s ❷✇♦✴❷❧ ♦t❧✇r♦①♦❧s s❧❼s❧♣❧✇r♦✇❶ ❷❼ r✉

✒✓❹ ♣✉❻❧r♦❻❧♣ ❻✉s❧❹ s❧⑧qr❧t s❧①❧s❧✇✈❧ tqrq

①♦❧⑧t♣ r❦qr ✈q❼r❷s❧ q⑧⑧ ⑩❧❸ t♦①①❧s❧✇r♦qr♦✇❶

✈❦qsq✈r❧s♦♣r♦✈♣ ✉① r❦❧ ♦✇♣rs❷❻❧✇r⑥

✑ ✰q✈❦♦✇❧ s❧qtq⑨⑧❧❹ ♣❧qs✈❦q⑨⑧❧❹ q✇t ♠➅➄

q✈✈❧♣♣♦⑨⑧❧ ❷♣♦✇❶ ♣✈❦❧❻q♣⑥

✑ ❽④✴✈❦qsq✈r❧s ❷✇♦✴❷❧ ♦t❧✇r♦①♦❧s s❧❼s❧♣❧✇r♦✇❶ ❷❼

r✉ ✔✕ s❧⑧qr❧t s❧①❧s❧✇✈❧ tqrq ①♦❧⑧t♣ ♦✇✈⑧❷t♦✇❶

r❦s❧❧ ➎➄➇➄ ♦t❧✇r♦①♦❧s♣ q✇t ♥⑧✉✉❻⑨❧s❶ ♣❼❧✈♦①♦✈

r♦✈⑩❧s q✇t ❧❿✈❦q✇❶❧ ✈✉t❧♣⑥

✑ ✰q✈❦♦✇❧ s❧qtq⑨⑧❧❹ ♣❧qs✈❦q⑨⑧❧❹ q✇t ♠➅➄

q✈✈❧♣♣♦⑨⑧❧ ❷♣♦✇❶ ♣✈❦❧❻q♣⑥

☞✡☛✡✠✎✆✖✡✏✍

✗✏☞

✖✗☎✏✍✡✏✗✏✁✡

✑ ➁➂➃➄➅ ❺q♣ t❧➆❧⑧✉❼❧t ♦✇ ✔✘✒✙ ♦✇ ❼qsr✇❧s♣❦♦❼

❺♦r❦ ❻q✇❸ ①♦✇q✇✈♦q⑧ ❻qs⑩❧r ❼qsr♦✈♦❼q✇r♣⑥

✑ ➁➂➃➄➅ ❶✉➆❧s✇q✇✈❧ ♦♣ ⑨q♣❧t ✉✇ q✇ qt➆♦♣✉s❸

♥✉qst ✉① ❥s❷♣r❧❧♣ r❦qr s❧❼s❧♣❧✇r r❦❧ ①♦✇q✇✈♦q⑧

♣❧s➆♦✈❧♣ ♦✇t❷♣rs❸⑥

✑ ➎➄➇➄ ❺q♣ t❧➆❧⑧✉❼❧t ♣✉⑧❧⑧❸ ⑨❸ ♥⑧✉✉❻⑨❧s❶❹

❺❦♦✈❦ ✈✉✇r♦✇❷❧♣ r✉ ⑨❷♦⑧t❹ ❷❼tqr❧❹ q✇t

qt❻♦✇♦♣r❧s ♦r⑥

✑ ➄✇ ✚✓✔✛❹ ➎➄➇➄ ❺q♣ qt✉❼r❧t ⑨❸ ❥❦❧ ↕⑨✑❧✈r

✰q✇q❶❧❻❧✇r ➇s✉❷❼❹ q r❧✈❦✇♦✈q⑧ ♣rq✇tqst♣✴

♣❧rr♦✇❶ ✉s❶q✇♦✏qr♦✉✇ r❦qr ♦♣ ✇✉r ①♦✇q✇✈♦q⑧

♣❧s➆♦✈❧♣ ①✉✈❷♣❧t⑥

☞✎✖✡✄✍☎✁

✜✗✏✄☎✢

✄✍✗✏☞✗✌☞

✌✡✁✎✞✏☎✍☎✎✏

✑ ➁➂➃➄➅ ➈✟⑦⑥➒➋ ❦q♣ ⑨❧❧✇ s❧✈✉❶✇♦✏❧t q♣ q✇

♠❻❧s♦✈q✇ ➙qr♦✉✇q⑧ ➃rq✇tqst ⑨❸ r❦❧ ♠❻❧s♦✈q✇

➙qr♦✉✇q⑧ ➃rq✇tqst♣ ➄✇♣r♦r❷r❧ ➈♠➙➃➄➋ ♣♦✇✈❧ ✔✘✣✒⑥

✑ ➎➄➇➄ ❺q♣ ✑❷♣r s❧✈❧✇r⑧❸ s❧✈✉❶✇♦✏❧t q♣ q✇

♠❻❧s♦✈q✇ ➙qr♦✉✇q⑧ ➃rq✇tqst ➈✟⑦⑥❽→➀➋ ⑨❸

♠➙➃➄ ♦✇ ✚✓✚✔⑥

✞✠✎✤✗✠

☎✏✍✡✌✎✆✡✌✗✤☎✠

☎✍✥

✑ ➁➂➃➄➅ ♦♣ ♦✇r❧❶sq⑧ r✉ r❦❧ ♦✇r❧s✈✉✇✇❧✈r❧t ❶⑧✉⑨q⑧

❻qs⑩❧r♣ r❦s✉❷❶❦ r❦❧ ➄➃↕✴♣rq✇tqst♦✏❧t ➄➃➄➙

⑨❧✈q❷♣❧ ➁➂➃➄➅ ♦♣ r❦❧ ✇qr♦✉✇q⑧ ♦t❧✇r♦①♦❧s ❷♣❧t ♦✇

➄➃➄➙ ①✉s ✦✧★✩ ✕✓ ✪✦✫✬✭✩✮★✯⑥

✑ ✰✉s❧ r❦q✇ ✚✓✓ ✑❷s♦♣t♦✈r♦✉✇♣ ❺✉s⑧t❺♦t❧ q✇t

q❼❼s✉❿♦❻qr❧⑧❸ ❽④➔ ❶⑧✉⑨q⑧ ♣r✉✈⑩ ❧❿✈❦q✇❶❧♣

➈♦✇✈⑧❷t♦✇❶ q⑧⑧ ❻q✑✉s ✉✇❧♣➋❹ ♣❧✈❷s♦r♦❧♣

t❧❼✉♣♦r✉s♦❧♣❹ q✇t ✇qr♦✉✇q⑧ ✇❷❻⑨❧s♦✇❶ q❶❧✇✈♦❧♣❹

s❧⑧❸ ✉✇ q✇t ♣❷❼❼✉sr r❦❧ ➄➃➄➙⑥

✑ ➂✇t❧s✰♦➎➄➏ q✇t✰♦➎➄➌ ➄➄❹ q⑧⑧ s❧❼✉srq⑨⑧❧

rsq✇♣q✈r♦✉✇♣ ♦✇ ①♦✇q✇✈♦q⑧ ♦✇♣rs❷❻❧✇r♣ ❻❷♣r

♦✇✈⑧❷t❧ r❦❧ ➄➃➄➙⑥

✑ ➎➄➇➄②♣ ❶⑧✉⑨q⑧ ❷♣❧ ♦♣ ✰✮✱✮✭★✲⑥

✑ ❥❦❧ ↕❼❧✇➎➄➇➄ ❺❧⑨♣♦r❧ ⑧♦♣r♣ ✉✇⑧❸ ✚✓ ❶⑧✉⑨q⑧

❧❿✈❦q✇❶❧♣ r❦qr ❷♣❧ ➎➄➇➄ ♦✇ ♣✉❻❧ ❺q❸⑥

➛✉❺❧➆❧s❹ ❻✉♣r ❻q✑✉s ❶⑧✉⑨q⑧ ❧❿✈❦q✇❶❧♣ qs❧

✇✉r ⑧♦♣r❧t❹ ✟☞✌☞❹ ➙✰➃➜❹ ➍✉✇t✉✇❹ ➌❧❷r♣✈❦❧

♥✉❧s♣❧❹ ➜❷s✉✇❧❿r❹ ❥✉⑩❸✉❹ ➃❦q✇❶❦q♦❹ ♥✉❻⑨q❸❹

q✇t ♥sq✏♦⑧⑥

✑ ❥✉ tqr❧❹ ✉❷r♣♦t❧ ✉① r❦❧ ➂⑥➃⑥❹ ✉✇⑧❸ ♥sq✏♦⑧②♣

♣rq✇tqst♦✏qr♦✉✇ ⑨✉t❸ ❦q♣ q❼❼s✉➆❧t ➎➄➇➄ q♣ q

♣rq✇tqst❹ ❸❧r ♦r ♦♣ ✇✉r ❷♣❧t ⑨❸ ♥⑤❹ ♥sq✏♦⑧②♣

❼s♦❻qs❸ ❧❿✈❦q✇❶❧❹ ❺❦♦✈❦ ♦✇♣r❧qt ❷♣❧♣ q

♥sq✏♦⑧♦q✇ ⑧✉✈q⑧ ✈✉t❧ q✇t ➄➃➄➙⑥

✠✡☎ ✖✗✆✆☎✏✞ ✑ ✁✂✄☎✆✳☎✄☎✏ ✱✴✵✯ ✭✦ ✮✭✯ ✮✯✯✫★✩✶✯ ✠✡☎✷ ❻qt❧

①s❧❧⑧❸ q➆q♦⑧q⑨⑧❧ ❺♦r❦ ✇✉ s❧♣rs♦✈r♦✉✇♣⑥ ↕➆❧s

❽⑥→ ❻♦⑧⑧♦✉✇ ♦♣♣❷❧s ➍➜➄♣ qs❧ ⑧♦✇⑩❧t r✉ q✈r♦➆❧ ➂⑥➃⑥

➄➃➄➙♣⑥

✑ ↕❼❧✇➎➄➇➄ ❼s✉➆♦t❧♣ ✬✦ ✱✴✵✵✮✬✸ ✉① ♣❧✈❷s♦r♦❧♣

r✉ r❦❧♦s ♦♣♣❷❧s②♣ ➍➜➄⑥

✌✡✝✡✌✡✏✁✡

☞✗✍✗

✑ ♠ ♣❷⑨♣✈s♦❼r♦✉✇ r✉ ➁➂➃➄➅ tqrq ❼s✉➆♦t❧♣ r❦❧

♣❷⑨♣✈s♦⑨❧s ❺♦r❦ ❷❼ r✉ ✒✓ s❧①❧s❧✇✈❧ tqrq ①♦❧⑧t♣❹

✉✈✈q♣♦✉✇q⑧⑧❸ ❻✉s❧❹ ①✉s ❧q✈❦ ①♦✇q✇✈♦q⑧ ♦✇♣rs❷❻❧✇r⑥

✑ ✙❦❧✇ ❼✉♣♣♦⑨⑧❧❹ ✩★✹★✩★✬✪★ ✲✴✭✴ ✮✯ ✺✴✯★✲ ✦✬ ☎✄✎

♣rq✇tqst♣ ♦✇✈⑧❷t♦✇❶ ➍➜➄❹ ➄➃➄➙❹✰➄➁❹ ➎➄➙➃❹ q✇t

➁➎➄⑥

✑ ♠ ♣❷⑨♣✈s♦❼r♦✉✇ r✉ ➁➂➃➄➅ tqrq ❼s✉➆♦t❧♣

♣❷⑨♣✈s♦⑨❧s♣ ❺♦r❦ q⑧⑧ s❧①❧s❧✇✈❧ tqrq⑥ ↕➆❧s ⑤⑤✞ ✉①

➁➂➃➄➅ tqrq ✈❷♣r✉❻❧s♣ ➈♦✇✈⑧❷t♦✇❶ r❦✉♣❧ ❺❦✉

✇❧❧t tqrq ①✉s ➀➔➔ ✉s ①❧❺❧s ➁➂➃➄➅♣❹ qs❧ ❷♣♦✇❶

tqrq ①✉s q✈qt❧❻♦✈ ✉s r❧q✈❦♦✇❶ ❼❷s❼✉♣❧♣❹ ❷♣❧ r❦❧

tqrq ①✉s s❧❶❷⑧qr✉s❸ s❧❼✉sr♦✇❶ ✉✇⑧❸❹ ✉s ❺❦✉ q✈✈❧♣♣

tqrq ♦✇ q s❧qt✴✉✇⑧❸ ①✉s❻qr➋ t✉ ✇✉r ❼q❸ ①❧❧♣ ①✉s

➁➂➃➄➅ tqrq⑥

✑ ↕❼❧✇➎➄➇➄ ❼s✉➆♦t❧♣ ❷♣❧s♣ ❺♦r❦ ✉✇⑧❸ ❷❼ r✉ ✔✕

s❧⑧qr❧t s❧①❧s❧✇✈❧ tqrq ①♦❧⑧t♣ ♦✇✈⑧❷t♦✇❶ r❦s❧❧

➎➄➇➄ ♦t❧✇r♦①♦❧s♣❹ q♣ ❺❧⑧⑧ q♣ ♥⑧✉✉❻⑨❧s❶②♣ ✉❺✇

r♦✈⑩❧s q✇t ❧❿✈❦q✇❶❧ ✈✉t❧♣⑥

✑ ➏❧①❧s❧✇✈❧ tqrq ♦♣ ✬✦✭ ✺✴✯★✲ ✦✬ ☎✄✎

✯✭✴✬✲✴✩✲✯✻

✑ ♠ ❼q♦t ♣❷⑨♣✈s♦❼r♦✉✇ r✉ ♥⑧✉✉❻⑨❧s❶ ✉s q✇✉r❦❧s

➆❧✇t✉s②♣ tqrq ①❧❧t ♦♣ ✇❧✈❧♣♣qs❸ r✉ q✈✈❧♣♣ ❻q✇❸

♦❻❼✉srq✇r s❧①❧s❧✇✈❧ tqrq ①♦❧⑧t♣ r❦qr ❧✇q⑨⑧❧ r❦❧

t♦①①❧s❧✇r♦qr♦✉✇ ⑨❧r❺❧❧✇ ①♦✇q✇✈♦q⑧ ♦✇♣rs❷❻❧✇r♣

⑨q♣❧t ✉✇ r❦❧ ✉❼❧✇✴⑧♦✈❧✇♣❧ tqrq q⑧✉✇❧⑥



P�✁
✂✄☎✆✝✞✞✞✂✝✞✟✂✄ ✠✡✞✟

✗✄✄✡✍ ✁✠✗✄✄

✁✎☛✡✌✗✞✡

✑ ➁➂➃➄➅♣ ✈✉➆❧s q ❺♦t❧ sq✇❶❧ ✉① ❶⑧✉⑨q⑧ ①♦✇q✇✈♦q⑧

♦✇♣rs❷❻❧✇r♣❹ ♦✇✈⑧❷t♦✇❶ ❧❿r❧✇♣♦➆❧ ❧✴❷♦r❸ q✇t t❧⑨r

♦♣♣❷❧♣❹ t❧s♦➆qr♦➆❧♣❹ ⑧♦♣r❧t ❧✴❷♦r❸ ✉❼r♦✉✇♣❹ ♣♦✇❶⑧❧

♣r✉✈⑩ ①❷r❷s❧♣ q♣ ❺❧⑧⑧ q♣ ♣❸✇t♦✈qr❧t ⑧✉q✇♣❹

❻❷✇♦✈♦❼q⑧ ⑧✉q✇♣❹ ✈✉s❼✉sqr❧ ⑧✉q✇♣❹ ✈✉⑧⑧qr❧sq⑧ ⑧✉q✇

✉⑨⑧♦❶qr♦✉✇♣❹ ❧✴❷♦r❸ ✉❼r♦✉✇♣❹ ❦❧t❶❧ ①❷✇t♣❹ ❼s♦➆qr❧

❼⑧q✈❧❻❧✇r♣❹ q✇t t♦❶♦rq⑧ q♣♣❧r♣⑥

✑ ➃❧✈❷s♦r♦❧♣ ♦♣♣❷❧s♣ ❦q➆❧ ✹✫✰✰ ✪✦✬✭✩✦✰ ✉① ❺❦❧✇

➁➂➃➄➅♣ qs❧ ♦♣♣❷❧t❹ ♦✇✈⑧❷t♦✇❶ ♣♦❶✇♦①♦✈q✇r⑧❸

⑨❧①✉s❧ rsqt♦✇❶ ⑨❧❶♦✇♣⑥

✑ ♥q♣❧t ✉✇ ↕❼❧✇➎➄➇➄❹ ➎➄➇➄♣ ✈✉➆❧s ✈✉❻❻✉t♦r❸❹

✈✉s❼✉sqr❧❹ ✈❷ss❧✇✈❸❹ ❧✴❷♦r❸ ➈♦✇✈⑧❷t♦✇❶

✉❼r♦✉✇♣➋❹ ❶✉➆❧s✇❻❧✇r❹ ♦✇t❧❿❹ ❻✉✇❧❸ ❻qs⑩❧r❹

❻✉sr❶q❶❧❹ ❻❷✇♦✈♦❼q⑧❹ ❼s❧①❧ss❧t❹ q✇t ✈s❸❼r✉

q♣♣❧r♣⑥

✑ ✂✬✪✰★✴✩ ❺❦❧✇ q✇t ❦✉❺ ➎➄➇➄♣ qs❧ q♣♣♦❶✇❧t r✉

♦♣♣❷❧t ①♦✇q✇✈♦q⑧ ♦✇♣rs❷❻❧✇r♣⑥

✑ ➎➄➇➄♣ ✉s ➎➄➇➄ ❻q❼❼♦✇❶ qs❧ ✬✦✭ ✴✰�✴✁✯

✴✧✴✮✰✴✺✰★ ✦✩ ✬✦✭ ✴✧✴✮✰✴✺✰★ ✦✬ ✴ ✭✮✱★✰✁ ✺✴✯✮✯⑥

✝☎✏✗✏✁☎✗✠

✖✗✌✂✡✍ ✂✄✡✷

☎✏✁✠✂☞☎✏✞

✌✡✞✂✠✗✍✎✌✥

✌✡✆✎✌✍☎✏✞

✑ ➁➂➃➄➅ ♦♣ �✮✲★✰✁ ✫✯★✲ q✇t s❧⑧♦❧t ❷❼✉✇ ⑨❸

q❶❧✇✈♦❧♣ q✇t ❻qs⑩❧r ❼qsr♦✈♦❼q✇r♣ ①✉s ✈q❼♦rq⑧

①✉s❻qr♦✉✇❹ rsqt♦✇❶❹ ✈⑧❧qsq✇✈❧ q✇t ♣❧rr⑧❧❻❧✇r❹

s❧❶❷⑧qr✉s❸ s❧❼✉sr♦✇❶❹ ➂⑥➃⑥ ❶✉➆❧s✇❻❧✇r♣

♣❧✈❷s♦r♦❧♣ ♦♣♣❷q✇✈❧♣❹ ♦✇r❧s✇q⑧ tqrq q✇t s♦♣⑩

❻q✇q❶❧❻❧✇r❹ q✇t ❻✉✇♦r✉s♦✇❶ s♦♣⑩⑥

✑ ➁➂➃➄➅♣ qs❧ s❧①❧s❧✇✈❧t ♦✇ ✦✧★✩ ✒✓ ①♦✇q✇✈♦q⑧

s❧❼✉sr♦✇❶ ①✉s❻♣ ♦♣♣❷❧t q✇t ✈✉⑧⑧❧✈r❧t ⑨❸ r❦❧

♠❶❧✇✈♦❧♣❹ ✴✰✱✦✯✭ ✛✓ ①❧t❧sq⑧ s❷⑧❧♣ q✇t

s❧❶❷⑧qr♦✉✇♣❹ q✇t ♦✇ ♣rqr❷r❧♣⑥

✑ ➁➂➃➄➅ ❺q♣ qtt❧t r✉ s❷⑧❧♣ q✇t s❧❶❷⑧qr♦✉✇♣ q①r❧s

♦r ❦qt q⑧s❧qt❸ t❧❻✉✇♣rsqr❧t ♦r♣ ❷♣❧①❷⑧✇❧♣♣ q✇t

❧①①♦✈♦❧✇✈♦❧♣ ♦✇ r❦❧ ❻qs⑩❧r⑥

✑ ➎➄➇➄ ❺q♣ t❧♣♦❶✇❧t r✉ ♣r✉s❧ q✇t ♦✇r❧ss❧⑧qr❧

♦✇①✉s❻qr♦✉✇ ♣❼❧✈♦①♦✈ r✉ ❧q✈❦ ♣❧✈❷s♦r❸ q♣ rsqt❧t

✉✇ q ❼qsr♦✈❷⑧qs ❧❿✈❦q✇❶❧❹ ✟☞✌☞❹ ❼s♦✈♦✇❶ ✉s

➆✉⑧❷❻❧⑥

✑ ➎➄➇➄ ♦♣ ✬✦✭ ✫✯★✲ ✦✵★✩✴✭✮✦✬✴✰✰✁ ①✉s ⑩❧❸ q♣♣❧r

✈⑧q♣♣❧♣ ♣❷✈❦ q♣ ❻❷✇♦✈♦❼q⑧♣❹ ✈✉s❼✉sqr❧ ⑧✉q✇♣❹

q✇t ❶⑧✉⑨q⑧ ⑨✉✇t♣⑥

✑ ➎➄➇➄ s❧❼✉sr♦✇❶ ♦♣ ❼❧s❻♦rr❧t ♦✇ q ✰✮✱✮✭★✲ ✯★✭ ✉①

q❶❧✇✈❸ ①✉s❻♣✄❻✉♣r⑧❸ q♣ q✇ ✉❼r♦✉✇ ♦✇ qtt♦r♦✉✇

r✉ ➁➂➃➄➅ ✉s ♦✇ ✉✇❧ ➃➜➁ ①✉s❻❹ ➎➄➇➄ s❧❼✉sr♦✇❶

♦♣ s❧✴❷♦s❧t ✕✖✑☞ ✍✗ r❦❧ ♣❧✈❷s♦r❸ ❦q♣ q ➎➄➇➄ ✈✉t❧

q♣♣♦❶✇❧t⑥ ♠⑧♣✉❹ ➎➄➇➄ ♦♣ s❧①❧s❧✇✈❧t ♦✇ ✉✇⑧❸ q

❦q✇t①❷⑧ ✉① ➁➎➏ s❧❶❷⑧qr♦✉✇♣ ✉s ①♦✇q⑧ q❶❧✇✈❸

s❷⑧❧♣⑥

✝✂✏✞☎✤☎✠☎✍✥ ✑ ✁✂✄☎✆ ✮✯ ✹✫✬✸✮✺✰★✻ ↕✇❧ ➁➂➃➄➅ ♦t❧✇r♦①♦❧s

s❧❼s❧♣❧✇r♣ r❦❧ ♣q❻❧ ♣❧✈❷s♦r❸ s❧❶qst⑧❧♣♣ ✉① r❦❧

➆❧✇❷❧ ❺❦❧s❧ ♦r ♦♣ rsqt❧t⑥

✑ ➃➜➁ q✇t ➁➎❥➁ ♣rqr❧t ♦✇ ④➔④→ r❦qr ➉✴ ✹✫✬✸✮✺✰★

✮✲★✬✭✮✹✮★✩ ✮✯ ✵✩★✹★✩✴✺✰★ ⑨❧✈q❷♣❧ ♦r ❺♦⑧⑧ q⑧⑧✉❺ ①✉s

❻✉s❧ ✈✉✇♣♦♣r❧✇r s❧❼✉sr♦✇❶ ✉① q♣♣❧r♣ r❦q✇ q

✇✉✇①❷✇❶♦⑨⑧❧ ♦t❧✇r♦①♦❧s s❧❶qst⑧❧♣♣ ✉① r❦❧ ➆❧✇❷❧ ✉①

❧❿❧✈❷r♦✉✇❹ s❧♣❷⑧r♦✇❶ ♦✇ ❻✉s❧ ❧①①❧✈r♦➆❧

❻✉✇♦r✉s♦✇❶ q✇t q♣♣❧♣♣❻❧✇r ✉① ♣❸♣r❧❻ s♦♣⑩⑥➊

✑ ✝☎✞☎ ✮✯ ✬✦✬✄✹✫✬✸✮✺✰★⑥ ➛❷✇ts❧t♣ ✉① ➎➄➇➄♣ ✈q✇

⑨❧ ❷♣❧t r✉ s❧❼s❧♣❧✇r ✉✇❧ ♣❧✈❷s♦r❸⑥

✑ ➎➄➇➄ q⑧♣✉ ❦q♣ t♦①①❧s❧✇r ❦♦❧sqs✈❦♦❧♣ t❧❼❧✇t♦✇❶

✉✇ r❦❧ q♣♣❧r ✈⑧q♣♣⑥ ➎✉s ❧❿q❻❼⑧❧❹ ①✉s ✈✉❻❻✉✇

♣r✉✈⑩❹ r❦❧s❧ qs❧ ➆❧✇❷❧ ♣❼❧✈♦①♦✈ ➎➄➇➄♣❹

✈✉❻❼✉♣♦r❧ ➎➄➇➄♣ ➈q✇ ♦t❧✇r♦①♦❧s ❺♦r❦♦✇ r❦❧ ♣q❻❧

✈✉❷✇rs❸❹ ❻qs⑩❧r❹ ✉s ✈❷ss❧✇✈❸➋ q✇t q ♣❦qs❧ ✈⑧q♣♣

➎➄➇➄ ➈q✇ ♦t❧✇r♦①♦❧s s❧❶qst⑧❧♣♣ ✉① ✈✉❷✇rs❸ ✉s

rsqt♦✇❶ ➆❧✇❷❧➋❹ ⑨❷r ✇✉ ♣❷✈❦ ❦♦❧sqs✈❦❸ ❧❿♦♣r♣

①✉s ✉r❦❧s q♣♣❧r♣ ⑧♦⑩❧ ❻❷✇♦✈♦❼q⑧ ⑨✉✇t♣⑥

✟✗✏☞✠☎✏✞ ✎✝

✁✎✌✆✎✌✗✍✡

✗✁✍☎✎✏✄

✑ ♠⑧r❦✉❷❶❦ q ♣❧✈❷s♦r❸ q✇t ♦r♣ ➁➂➃➄➅ qs❧ ✉①r❧✇

❼q♦s❧t ①✉s r❦❧ ①❷⑧⑧ ⑧♦①❧ ✉① r❦❧ ♣❧✈❷s♦r❸❹ ➁➂➃➄➅♣

✈q✇ ⑨❧ ✫✵✲✴✭★✲ ✭✦ ✩★✹✰★✪✭ ✱✴☎✦✩ ✪✦✩✵✦✩✴✭★

✴✪✭✮✦✬✯ ⑧♦⑩❧ s❧➆❧s♣❧ ♣r✉✈⑩ ♣❼⑧♦r♣❹ ❻❧s❶❧s♣❹

q✈✴❷♦♣♦r♦✉✇♣ s❧♣❷⑧r♦✇❶ ♦✇ ✈q❼♦rq⑧♦✏qr♦✉✇ ✈❦q✇❶❧♣❹

✉s ❼❷s❼✉♣❧①❷⑧ t❧⑧♦♣r♦✇❶⑥

✑ ➁➂➃➄➅ ❼❧s❻q✇❧✇✈❧ s❷⑧❧♣ ❦q➆❧ ⑨❧❧✇ q✇t

✈✉✇r♦✇❷❧ r✉ ⑨❧ t❧➆❧⑧✉❼❧t ♦✇ ✈✉✇♣❷⑧rqr♦✉✇ ❺♦r❦

❻qs⑩❧r ❼qsr♦✈♦❼q✇r♣ ⑨q♣❧t ✉✇ ❻qs⑩❧r ✇❧❧t♣⑥

✑ ➎➄➇➄ ♦♣ t❧⑧♦⑨❧sqr❧⑧❸ t❧♣♦❶✇❧t r✉ ❦q➆❧ ♦t❧✇r♦①♦❧s

❼❧s❻q✇❧✇✈❧⑥ ✝☎✞☎✯ ✲✦ ✬✦✭ ✪✆✴✬✸★ ✴✹✭★✩

✱✴☎✦✩ ✪✦✩✵✦✩✴✭★ ✴✪✭✮✦✬✯ ♣❷✈❦ q♣ ❻❧s❶❧s♣ ✉s

s❧➆❧s♣❧ ♣r✉✈⑩ ♣❼⑧♦r♣❹ q✇t t✉ ✇✉r q⑧⑧✉❺ r✉

t♦①①❧s❧✇r♦qr❧ ♣❧✈❷s♦r♦❧♣ ⑨❧①✉s❧ ✉s ①✉⑧⑧✉❺♦✇❶

✈✉s❼✉sqr❧ q✈r♦✉✇♣⑥

✑ ➅❧s❻q✇❧✇✈❧ s❷⑧❧♣ ❺❧s❧ t❧➆❧⑧✉❼❧t ⑨❸

♥⑧✉✉❻⑨❧s❶⑥



EXHIBIT 1 



Financial Data Transparency Act Joint Data Standards 

Proposed Rulemaking 

 

 

Craig M. Lewis, Ph.D.* 

 

October 21, 2024 

 

 

* I am the Madison S. Wigginton Professor of Finance and Professor of Law at Vanderbilt University.         
From June 2011 to May 2014, I was Chief Economist and Director of the Division of Economic and 
Risk Analysis at the U.S. Securities and Exchange Commission.  The American Bankers Association 
has provided funding for this project.



  i 

Table of Contents 

 

I. Introduction .................................................................................................................... 1

II. Overview of Relevant Portions of the Proposed Rule ................................................... 4

III. Background on Identifiers for Financial Instruments Considered by the Agencies ...... 7

A. Background on ISIN and CUSIP ....................................................................... 7

1. ISIN/CUSIP is essential for clearing and settlement worldwide. .......... 8

2. Various information collected by the Agencies requires the inclusion 
of ISIN and/or CUSIP. ....................................................................................... 9

B. Background on FIGI ........................................................................................ 10

IV. Economic Analysis of Relevant Portions of the Proposed Joint Data Standards ........ 11

A. Background on Guidance Related to Economic Analysis for Rulemaking ..... 14

B. Identifying the Need for a Rulemaking ........................................................... 16

C. Challenges the Agencies May Face When Performing an Economic Analysis 
of Adopting FIGI as a Common Identifier for Financial Instruments ......................... 16

1. Market participants that use ISIN/CUSIP for various business purposes 
would likely attempt to comply with the new reporting requirements by 
mapping those identifiers to FIGIs. ................................................................. 17

2. Only using FIGI instead of any other financial instrument identifier 
may lead to further issues when identifying financial instruments. ................. 19

3. Inconsistent reporting of FIGIs may compromise the quality of the 
reported data..................................................................................................... 21

D. Quantification of Economic Cost and Benefits ............................................... 22

V. Conclusions .................................................................................................................. 24



  Page 1 

I. Introduction 

1. The Financial Data Transparency Act of 2022 (“FDTA”) requires financial regulatory 

agencies (“Agencies”), including the Securities Exchange Commission (“SEC”), to establish 

data standards for the collection of information reported to them by financial market 

participants under their jurisdiction.1  In response, the Agencies published a joint rule 

proposal on August 22, 2024, titled “Financial Data Transparency Act Joint Data Standards” 

(“Proposed Rule”) that would designate certain data standards, and would create a legal 

framework under which the Agencies would implement these standards.   

2. To the extent that the Agencies’ individual rules do not already reflect the standards, 

the Agencies will ultimately have to engage in further rulemaking to amend their existing 

rules as needed to implement the standards.2  I understand that the Proposed Rule would give 

the Agencies some flexibility to tailor the data standards, including the flexibility to use 

identifiers that are not in the joint data standards.  For example, this may be the case if an 

agency determined that “using the identifier established by the final joint rule was not 

feasible…or that using an identifier that is not in the joint standards…would minimize 

disruptive changes to the persons affected by those standards.”3  This flexibility needs to be 

considered in the context of the goal of the FDTA, which is to “promote interoperability of 

financial regulatory data across members of the [Financial Stability Oversight] Council.”4   

3. However, despite the “flexibilities and discretion”5 the Agencies have when 

implementing data standards through their Agency-specific rulemaking, the Agencies must 

strive to implement the proposed joint data standards “to the extent feasible”6 and would need 

to justify any deviations from those standards. 

4. As published, the Proposed Rule does not examine the current baseline or identify any 

market failure or inefficiencies in regulatory reporting.  The Proposed Rule, by not providing 

market participants with any economic analysis in the public release at the proposal stage, did 

 

1 In addition to the Securities and Exchange Commission, these agencies also include the Department of the Treasury, the 
Office of the Comptroller of the Currency (“OCC”), the Board of Governors of the Federal Reserve System (“Board”), the 
Federal Deposit Insurance Corporation (“FDIC”), the National Credit Union Administration, the Consumer Financial 
Protection Bureau, the Federal Housing Finance Agency, and the Commodity Futures Trading Commission (“CFTC”).  See 
Financial Data Transparency Act Joint Data Standards, Federal Register Vol. 89 No. 163, August 22, 2024, pp. 67890–
67908 (“Proposed Rule”) at p. 67891. 
2 See Proposed Rule, p. 67894. 
3 See Proposed Rule, footnote 20 and accompanying text. 
4 FDTA, Section 124(c)(2). 
5 Proposed Rule, p. 67895. 
6 Proposed Rule, p. 67895. 
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not alert market participants as to the potential changes to their future reporting obligations 

and any attendant burdens.     

5. In this note, I focus on one aspect of the Proposed Rule.  The Agencies have proposed 

that the joint data standards should employ the Financial Instrument Global Identifier 

(“FIGI”) for the identification of financial instruments.7  My primary focus is to consider the 

implications of using FIGI as a standard identifier for purposes of reporting under SEC rules, 

although the issues I address should have implications for the other Agencies as well.  My 

goal is to provide thinking and economic analysis that the Agencies should have outlined in 

the Proposed Rule, and which now may be helpful to the Agencies as they consider how to 

finalize the joint data standards—and after a standard is adopted, helpful to the SEC and the 

other Agencies as they decide whether it is appropriate to amend rules to implement FIGI as a 

mandatory standard for data reporting using the appropriate baseline. 

6. The use of FIGI as a securities identifier for SEC reporting would represent a 

fundamental change from the status quo.  As I discuss further below, SEC reporting regimes 

including Form 13F, Schedules 13D/G, and mutual fund portfolio reporting rules, among 

others, currently require reporting based on the Committee on Uniform Security 

Identification Procedures (“CUSIP”) identifier.  In a 2024 rulemaking, the CFTC and SEC 

have explicitly recognized the benefits of using an identifier such as CUSIP that 

unambiguously provides a unique identifier referring to a single security.  The two agencies 

specifically considered but rejected the idea of FIGI as a required identifier on the basis that 

“a fungible identifier [like CUSIP] is preferable because it will allow for more consistent 

reporting of assets than a nonfungible identifier [like FIGI]…resulting in more effective 

monitoring and assessment of systemic risk.”8   

7. My understanding is that the FDTA seeks to establish data standards not only for 

information provided directly to the SEC, but also for information provided to certain Self-

Regulatory Organizations (“SROs”) under the SEC’s jurisdiction—the Municipal Securities 

Rulemaking Board (“MSRB”) and Financial Industry Regulatory Authority (“FINRA”).9  

Current MSRB and FINRA rules also require trade reporting based on CUSIP.  

 
7 See Proposed Rule, p. 67897. 
8 SEC Release No. IA-6546; File No. S7-22-22, pp. 129–130. 
9 FDTA, Sections 203–204; “Self-Regulatory Organization Rulemaking,” SEC, available at https://www.sec.gov/rules-
regulations/self-regulatory-organization-rulemaking. 
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8. As I explain below, CUSIP (and where appropriate the international version 

International Securities Identification Number (“ISIN”)) are natural identifiers for position 

reporting and trade reporting because these are the identifiers used at the Depository Trust 

and Clearing Corporation (“DTCC”) and other clearing agencies domestically and 

internationally for purposes of holding financial instruments at the depository and for 

clearance and settlement of transactions.  Institutions such as custodian banks, lending agents, 

and broker dealers must have systems based on ISIN/CUSIP to custody shares, clear and 

settle trades, to participate in the securities lending market, or to use securities as collateral in 

financing transactions.  

9. Given that ISIN and CUSIP are deeply ingrained in the systems of market 

participants, and already serve as the basis for position reporting and trade reporting, the SEC 

must consider the extent to which moving to FIGI for reporting purposes would be disruptive 

to market participants, would impose costs that are unnecessary or not justified by the 

benefits, or might have other unintended consequences. 

10. Overall, the Proposed Rule neither examines the current economic baseline nor 

identifies any market failure or inefficiency in regulatory reporting or the Proposed Rule’s 

likely economic consequences—benefits and costs—but instead defers to the second stage 

Agency-specific implementation of the data standards that would follow the adoption of the 

Proposed Rule.  However, if adopted as proposed, the Proposed Rule would likely establish 

the joint data standards as the new economic baseline that the Agencies would use in 

conducting their own respective feasibility analyses.  In so doing, the impact on the market 

would likely not be fully analyzed.  Individual Agencies would concentrate on any deviations 

from the proposed joint data standards rather than analyzing the economic impacts of 

transitioning from current, widely used identifiers to those specified in the new standards.  As 

a result, cost assessments would be narrowly focused on the compliance costs associated with 

amending specific rules, rather than considering the broader implications for the 

interoperability of the financial market ecosystem.  The rulemaking process would benefit 

from thorough economic analysis by the Agencies, especially at this stage when the joint data 

standards are being proposed.  This analysis should include the various information 

collections affected by the Proposed Rule, the identifiers currently used in those collections, 

and the extent to which those identifiers do not currently meet regulatory reporting needs, to 

demonstrate the anticipated benefits of any finalized specific data standards and whether 

those benefits justify the expected costs.  
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11. The remainder of this note is organized as follows:  I first provide an overview of 

relevant sections of the Proposed Rule and background on the identifiers for financial 

instruments considered by the Agencies (i.e., ISIN/CUSIP and FIGI).  I then provide an 

overview of relevant guidance related to economic analysis for rulemaking, followed by a 

discussion of potential questions the Agencies would need to consider in their economic 

analysis, including potential cost and other unintended consequences the adoption of FIGI as 

the common identifier for financial instruments may have. 

II. Overview of Relevant Portions of the Proposed Rule 

12. The Proposed Rule is mandated by the FDTA to “to promote interoperability of 

financial regulatory data.”10  Specifically, the FDTA requires the Agencies to jointly develop 

data standards that “will later be adopted for certain collections of information in separate 

rulemakings by the [A]gencies.”11  The Proposed Rule states that “individual Agency 

proposals will follow after the establishment of the joint standards.”12 

13. Specifically, the FDTA states that:13 

“The data standards established in the final rules promulgated under 

subsection (b) shall— 

(A) include common identifiers for collections of information reported to 

covered agencies or collected on behalf of the Council, which shall include 

a common nonproprietary legal entity identifier that is available under an 

open license for all entities required to report to covered agencies; and 

(B) to the extent practicable— 

(i) render data fully searchable and machine-readable; 

(ii) enable high quality data through schemas, with accompanying 

metadata documented in machine-readable taxonomy or ontology 

models, which clearly define the semantic meaning of the data, as 

defined by the underlying regulatory information collection 

requirements; 

(iii) ensure that a data element or data asset that exists to satisfy an 

underlying regulatory information collection requirement be 

 
10 Proposed Rule, p. 67893. 
11 Proposed Rule, p. 67891. 
12 Proposed Rule, p. 67894. 
13 FDTA, Section 124(c)(1). 
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consistently identified as such in associated machine-readable 

metadata; 

(iv) be nonproprietary or made available under an open license; 

(v) incorporate standards developed and maintained by voluntary 

consensus standards bodies; and 

(vi) use, be consistent with, and implement applicable accounting and 

reporting principles.” 

14. Following the mandate of the FDTA, the Agencies proposed the joint data standards 

on August 22, 2024.  While “[t]he Agencies propose that the joint rule would take effect on 

the first day of the next calendar quarter that begins at least 60 days after the final rule is 

published in the Federal Register,”14 the joint data standards “adopted by each implementing 

Agency through their respective Agency-specific rulemaking must take effect not later than 

two years after the final joint rule is promulgated.”15 

15. The scope of the Proposed Rule is limited to “collections of information reported to 

each [Agency] by financial entities under the jurisdiction of the [Agency].”16  It is explicitly 

mentioned that “collections of information that do not include reporting requirements…and 

that are not reported to an Agency by a specified type of financial entity are outside the scope 

of the FDTA,” and that, “[l]ikewise, specified collections of information that are not regularly 

reported to the relevant Agency, or that are subject to the ‘monetary policy’ exception are 

also outside the scope of the FDTA.”17  As mentioned above, my understanding is that the 

FDTA seeks to establish joint data standards not only for information provided directly to the 

Agencies, but also for information provided to certain SROs under the SEC’s jurisdiction—

the MSRB and FINRA.18 

16. While the data standards ultimately adopted by the Agencies in their Agency-specific 

rulemaking “must incorporate and ensure compatibility with, to the extent feasible, applicable 

joint [data] standards,” the Proposed Rule provides some flexibility in some cases noting that 

“each implementing Agency (1) may scale data reporting requirements to reduce any 

unjustified burden on smaller entities affected by the regulations and (2) must seek to 

minimize disruptive changes to those entities or persons.”19  As an example, the Proposed 

 
14 Proposed Rule, p. 67899. 
15 Proposed Rule, p. 67895. 
16 Proposed Rule, p. 67895. 
17 Proposed Rule, p. 67895. 
18 FDTA, Sections 203–204; “Self-Regulatory Organization Rulemaking,” SEC, available at https://www.sec.gov/rules-
regulations/self-regulatory-organization-rulemaking. 
19 Proposed Rule, p. 67895. 
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Rule mentions that “an Agency could determine to use an identifier that is not in the joint 

standards…rather than, or in addition to or in combination with, an identifier established by 

the final joint rule if, for example, the Agency exercised its authority to tailor the joint 

standards in its Agency-specific rulemaking…or the Agency determined either that using the 

identifier established by the final joint rule was not feasible…or that using an identifier that is 

not in the joint standards…would minimize disruptive changes to the persons affected by 

those standards.”20  However, in light of the goals of the FDTA, which are to promote data 

sharing and interoperability of the data, this discretion is limited because any deviation from 

the proposed joint data standards, if adopted, would need to be justified in light of these 

goals.  This is not the same as analyzing the economic consequences of choosing the joint 

data standards in the first place and cannot replace such an analysis. 

17. The Proposed Rule discusses various identifiers, data transmission, schema, and 

taxonomy format standards.  In the following, I focus on the proposed common identifier for 

financial instruments, for which “the Agencies propose to establish the Financial Instrument 

Global Identifier (FIGI).”21  The Proposed Rule states that “[t]he FIGI is an international 

identifier for all classes of financial instruments, including, but not limited to, securities and 

digital assets,” which is “non-proprietary[,]…available under an open license,” and “has been 

implemented as a U.S. standard.”22  The Proposed Rule further mentions that “the Agencies 

also considered CUSIP and the ISIN (which includes the CUSIP).”  While acknowledging 

that those “are widely used,” the Proposed Rule states that they “are proprietary and not 

available under an open license in the United States.”23 

18. I note that while the FDTA explicitly states that the data standards “shall include a 

common nonproprietary legal entity identifier that is available under an open license,”24 it 

does not explicitly ask for a common identifier for financial instruments.  The House 

Appropriations Committee recently published a report in relation to the Financial Services 

and General Government Appropriations Bill for Fiscal Year 2025, which, among other 

things, includes guidance to the SEC, indicating that “[t]he Committee recognizes that the 

[FDTA] contains no reference to securities-level identifiers.  The Committee expects the 

 
20 Proposed Rule, p. 67895, footnote 20. 
21 Proposed Rule, p. 67897. 
22 Proposed Rule, p. 67897. 
23 Proposed Rule, p. 67897. 
24 FDTA, Section 124(c)(1)(A).  
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SEC, in its joint rulemaking, to implement the FDTA consistent with Congressional intent 

and avoid disrupting the U.S. capital markets.”25 

III. Background on Identifiers for Financial Instruments Considered by the Agencies 

A. Background on ISIN and CUSIP 

19. ISIN is considered the global standard identifier for all types of financial instruments, 

including equity, debt, derivatives, and indices.26  National Numbering Agencies (“NNAs”) 

are responsible for the assignment of ISINs in their respective countries.27  Developed in 

1981, the ISIN was recommended for adoption by the G30 in 1989 to enable the electronic 

handling of trade clearing and settlement.28  ISINs are also used to track holdings of 

institutional investors because the code is in a format that is consistent across markets 

worldwide.29 

20. In 1964, the American Bankers Association was asked to create the CUSIP, to 

develop a unique identifier for every existing and future security in the U.S., which became 

available in 1968.30  Today, the mandate is carried out by CUSIP Global Services (“CGS”) 

and the system is managed by FactSet Research Systems.31  CUSIPs are assigned for financial 

instruments in the U.S., Canada, as well as over 30 other jurisdictions, and also form the basis 

for their ISINs (which is created by adding a country code at the beginning and a check digit 

at the end).32   

21. The list of financial instruments that need to be identified is huge and constantly 

changing, and new ISINs/CUSIPs are generated on a daily (or even intraday) basis.33  In 

equity markets, ISINs/CUSIPs may also change to reflect certain corporate actions.34  A 

 
25 “H. Rept. 118–556 – Financial Services and General Government Appropriations Bill, 2025,” 118th Congress, June 17, 
2024, pp. 78–79.  
26 See “Identifiers,” The Association of National Numbering Agencies, available at https://anna-web.org/identifiers/. 
27 See “ISIN,” CUSIP Global Services, available at https://www.cusip.com/identifiers.html#/ISIN. 
28 See “ISINs – Powering T+1 STP transformation,” LSEG, September 14, 2023 (“LSEG 2023”).  
29 See LSEG 2023.  
30 Virginia B. Morris and Kenneth M. Morris, “CUSIP – A Common Language for Efficient Markets,” CUSIP Global 
Services, 2022 (“CUSIP Global Services 2022”), pp. 4-5.  
31 CUSIP Global Services 2022, p. 5.  
32 See “ISIN,” CUSIP Global Services, available at https://www.cusip.com/identifiers.html#/ISIN; “CUSIP,” CUSIP Global 
Services, available at https://www.cusip.com/identifiers.html#/CUSIP; “CINS,” CUSIP Global Services, available at 
https://www.cusip.com/identifiers.html#/CINS.  CGS is the NNA responsible for the assignment of ISINs in the U.S. (and 
other areas where designated or appointed). 
33 For example, in August 2024, 7,602 new North American corporate CUSIPs, 1,270 new municipal CUSIPs, and 709 new 
international CUSIPs have been requested.  Overall, nearly 70,000 new CUSIPs have been requested between January and 
August 2024.  See “CUSIP Issuance Trends – August 2024,” CUSIP Global Services, September 20, 2024. 
34 See CUSIP Global Services 2022, pp. 8–9. 
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significant infrastructure is necessary to ensure that the identifiers are created and changed in 

real time and all market participants involved with custody or transfer of securities have 

timely access to accurate information.  For example, new ISINs/CUSIPs can be requested via 

CGS with one-hour turnaround time for so-called “Express” requests and CUSIP data updates 

are delivered near real-time to market participants requiring this capability.35 

1. ISIN/CUSIP is essential for clearing and settlement worldwide. 

22. The ISIN/CUSIP is essential for the trading, clearing and settlement, and depository 

applications in the U.S. and the rest of the world, and thus would be difficult and costly to 

replace.  Furthermore, this application requires a high standard of accuracy, timeliness, and 

industry coordination. 

23. For example, for securities to become and remain eligible for DTC depository 

services,36 the issuer needs to obtain a CUSIP for each of its issues.37  DTC eligibility is a 

prerequisite for securities to be held at the DTC, which in turn facilitates clearing and settling 

trades at the DTCC, stock, lending, and other transfers of securities across firms.  

ISINs/CUSIPs were also critical for the transformation of clearing and settlement to trade 

date plus one day (T+1) in the U.S.38  Furthermore, a CUSIP is required when applying for 

listing shares on security exchanges.39  Outside of the U.S., the European Union requires the 

inclusion of the ISIN in the prospectus that needs to be published when securities are offered 

to the public or admitted to trading on a regulated market.40 

 
35 See “Applying for a new identifier online is quick and easy,” CUSIP Global Services, available at 
https://www.cusip.com/apply/index.html.  See also “CUSIP Global Services Improves Reference Data Transparency with 
Near Real-Time Alerts on New Security Issuance and CUSIP Record Changes,” PR Newswire, available at 
https://www.prnewswire.com/news-releases/cusip-global-services-improves-reference-data-transparency-with-near-real-
time-alerts-on-new-security-issuance-and-cusip-record-changes-300595570.html.  The approximate turnaround is one to two 
business days for regular requests. See “Fees for CUSIP Assignment,” CUSIP Global Services, available at 
https://www.cusip.com/pdf/FeesforCUSIPAssignment.pdf.  I was not able to obtain a similar statistic for requesting a new 
FIGI. 
36 “DTCC’s core clearing and settlement subsidiaries, The Depository Trust Company (DTC), National Securities Clearing 
Corporation (NSCC) and Fixed Income Clearing Corporation (FICC), deliver significant operational efficiencies across the 
U.S. equities and fixed income markets, reducing risk and cost for clients while ensuring safety and reliability in the 
marketplace.  In 2023, approximately 953 million securities valued at $446 trillion were settled at DTCC in an efficient and 
risk-controlled process.”  See “Clearing & Settlement Services,” The Depository Trust and Clearing Corporation, available 
at  https://www.dtcc.com/clearing-and-settlement-services.  See also “Operational Arrangements,” The Depository Trust 
Company, August 2024, p. 6. 
37 “Operational Arrangements,” The Depository Trust Company, August 2024, p 23. 
38 See LSEG 2023. 
39 See e.g., “Checklist for Supporting Documents Required for Original Listing Application,” NYSE, p. 2, available at 
https://www.nyse.com/publicdocs/nyse/listing/NYSE_Listing_Application_Checklist.pdf; “Initial Listing Guide,” Nasdaq, 
p. 4, available at https://listingcenter.nasdaq.com/assets/initialguide.pdf. 
40 See Commission Delegated Regulation (EU) 2019/980, Annex 11–17, 19, 23, 26, 27, available at https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02019R0980-20200917; Regulation (EU) 2017/1129 of the 
European Parliament and of the Council, June 14, 2017, Article 7, 5(a) and 7(a)(i), available at https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02017R1129-20211110.  
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24. Thus, market participants that are involved with issuance, clearance and settlement, 

custody, stock lending, or security transfers (e.g., issuers, transfer agents, depositories, 

clearinghouses, or custodian banks) must have operational systems in place that use 

ISIN/CUSIP identifiers. 

2. Various information collected by the Agencies requires the 

inclusion of ISIN and/or CUSIP. 

25. While not providing a comprehensive list of all reports to the Agencies that require 

the inclusion of ISIN or CUSIP identifiers, I want to provide a few examples of SEC 

disclosure rules that explicitly require those identifiers.   

a. SEC Form 13F (filed by institutional investment managers and listing select 

assets under management) requires the inclusion of CUSIP.41   

b. SEC Schedules 13D42 and 13G43 (to be filed after acquiring more than 5% 

ownership of a Section 13 security) require the inclusion of the CUSIP 

identifier.   

c. SEC Form N-PORT (for registered investment companies, monthly schedule 

of portfolio investments at the fund level) requires the use of CUSIP (if 

available) as well as ISIN, and only allows the use of the ticker as an identifier 

if the ISIN is not available, and of another unique identifier if both ISIN and 

ticker are not available.44   

d. SEC Form N-MFP (monthly schedule of portfolio holdings of money market 

funds) requires the use of CUSIP and, in addition to CUSIP, at least one 

additional identifier (which can be the ISIN).45   

e. SEC Form PF (reporting for certain investment advisers to private funds) 

requires the use of CUSIP and, in addition to CUSIP, at least one additional 

identifier (which can be the ISIN, CIK, or another unique identifier).46   

 
41 See “Frequently Asked Questions About Form 13F,” SEC, available at https://www.sec.gov/divisions/investment/13ffaq. 
42 17 CFR 240.13d-101. 
43 17 CFR 240.13d-102. 
44 See SEC Form N-Port, available at https://www.sec.gov/files/formn-port.pdf.  
45 See SEC Form N-MFP, available at https://www.sec.gov/files/formn-mfp.pdf.  
46 See SEC Form PF, available at https://www.sec.gov/files/formpf.pdf.  
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f. SEC Form N-CEN (annual report for registered investment companies) 

requires the use of the ticker and CUSIP when reporting any divestments by 

unit investment trusts.47 

26. A CUSIP is also required when reporting trades to SROs.  For example, FINRA 

requires that the mandatory notice of an offering of a security includes “the CUSIP number or 

if a CUSIP number is not available, a similar numeric identifier.”48  Reporting of trades to 

FINRA must be based on a security’s CUSIP or FINRA symbol.49  Similarly, the MSRB 

requires the assignment and reporting of CUSIPs for municipal securities, unless a security 

“does not meet the eligibility criteria for CUSIP number assignment.”50  In fact, the MSRB 

explicitly references CUSIP when determining which transactions must be reported:  “In the 

real-time environment, all customer trades in municipal securities issues that have CUSIP 

numbers…must be reported, except municipal fund securities.  Dealers should not report (a) 

customer transactions in issues ineligible for CUSIP number assignment and (b) municipal 

fund securities.”51 

B. Background on FIGI 

27. The FIGI was originally developed by Bloomberg using a methodology called 

Bloomberg Open Symbology.  This system was designed to identify financial instruments 

across all global asset classes.52  Formerly known as the Bloomberg Global ID, the 

specification was adopted in 2014 by the non-profit consortium Object Management Group 

and was renamed FIGI.53  The FIGI was designed to provide identifiers for multiple different 

purposes, not just for providing a unique common identifier at the asset level.  For example, 

for equity instruments and equity options, FIGI provides identifiers designed for identifying 

trading activity in a particular region, on a particular venue.54  This functionality is useful for 

 
47 See SEC Form N-CEN, available at https://www.sec.gov/files/formn-cen.pdf. 
48 See FINRA Rule 6760, available at https://www.finra.org/rules-guidance/rulebooks/finra-rules/6760. 
49 See “Frequently Asked Questions (FAQ) about the Trade Reporting and Compliance Engine (TRACE),” FINRA, Items 
3.1.41 and 3.4.2, available at https://www.finra.org/filing-reporting/trace/faq. 
50 See MRSB Rule G-34, available at https://www.msrb.org/Rules-and-Interpretations/MSRB-Rules/General/Rule-G-34. 
51 See “Specifications for Real-Time Reporting of Municipal Securities Transactions,” MSRB, Version 4.1, November 2022, 
p. 15. 
52 “What’s in a name? The Bloomberg Global ID is reborn as the FIGI,” Bloomberg Press Announcement, October 9, 2014.  
The FIGI “covers financial instruments globally and across asset classes, including, but not limited to, common stock, 
derivatives, corporate and government bonds, as well as those that previously lacked standard identifiers, such as crypto 
assets and loans.”  Allocation Rules for the Financial Instrument Global Identifier (FIGI) Standard, Version 29.9, July 2022 
(“FIGI Allocation Rules”), p. 3. 
53 “What’s in a name? The Bloomberg Global ID is reborn as the FIGI,” Bloomberg Press Announcement, October 9, 2014. 
54 FIGI Allocation Rules, pp. 5–6. 
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market participants who want to track variables such as prices or trading volumes with 

reference to a particular geographical region or trading venue.  Thus, a single security may be 

allocated many different FIGIs defined at different levels, such as at the Share Class level 

(e.g., Microsoft common stock), Composite level (e.g., Microsoft common stock traded in the 

U.S.), or Trading Venue level (e.g., Microsoft common stock traded in the U.S. on the 

NYSE).55  Although these different FIGIs ultimately refer to the same security, they refer to 

the security in a specific context. 

28. Bloomberg and Kaiko are the two current certified providers for the FIGI standard, 

where Kaiko focuses on providing FIGIs only for crypto assets, and Bloomberg assigns all 

other FIGIs.56  Assigned FIGIs do not change because of corporate actions.57 

29. Since January 2023, SEC Form 13F includes the option to report an instrument’s FIGI 

in addition to the mandatory CUSIP identifier.  If a filer decides to include a FIGI, the Share 

Class FIGI for that security must be used.58 

IV. Economic Analysis of Relevant Portions of the Proposed Joint Data Standards 

30. The Proposed Rule does not include any analysis of the baseline or the Proposed 

Rule’s likely economic consequences—benefits or costs—but instead defers to the second 

stage Agency-specific rulemaking that would follow the adoption of the Proposed Rule.  The 

lack of economic analysis is discussed by CFTC Commissioner Caroline D. Pham, who 

mentions the “insufficient discussion of the impact and costs associated with the adoption of 

these new data standards that will apply across the banking and financial services sector.”59  

Similarly, SEC Commissioner Hester M. Peirce states that “[t]he Commission did not 

conduct an economic analysis for this proposal” and that a “[m]angling implementation [of 

the data standards] could result in costs disproportionate to the benefits.”60   

31. Despite the “flexibilities and discretion”61 the Agencies have when implementing the 

joint data standards through their Agency-specific rulemaking, once the new economic 

 
55 While warrants and equity options are also allocated a FIGI at the Composite and Trading Venue level, only one FIGI gets 
assigned per security for all other asset classes.  See FIGI Allocation Rules, pp. 6, 19. 
56 FIGI Allocation Rules, p. 4. 
57 FIGI Allocation Rules, pp. 2, 14. 
58 See SEC Release No. 34-95148; File No. S7-15-21, pp. 6–7. 
59 Proposed Rule, p. 67908. 
60 Hester M. Peirce, “Data Beta: Statement on Financial Data Transparency Act Joint Data Standards Proposal,” August 2, 
2024. 
61 Proposed Rule, p. 67895. 
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baseline has been established in the joint rulemaking, the Agencies will be required to 

implement the final joint data standards “to the extent feasible”62 and would need to justify 

any deviations from those standards.  As mentioned above, in so doing, the impact on the 

market would likely not be fully analyzed.  Individual Agencies would concentrate on any 

deviations from the proposed joint data standards rather than analyzing the economic impacts 

of transitioning from current, widely used identifiers to those specified in the new standards.  

As a result, cost assessments would be narrowly focused on the compliance costs associated 

with amending specific rules, rather than considering the broader implications for the 

interoperability of the financial market ecosystem.  As stated by SEC Commissioner Hester 

M. Peirce, “we are proposing joint data standards, which we will then apply to our respective 

rulebooks.”63  Thus, it is imperative that the Agencies at least conduct an analysis of the likely 

economic impact, including identifying the relevant baseline and analyzing the costs and 

benefits, of the Proposed Rule at the current stage, given that the Agencies will be largely be 

bound by the joint data standards at the Agency-specific stage of rulemaking.   

32. Given the statutory goal of interoperable data standards across Agencies and the wide 

range of market participants that would be impacted by introducing a new financial 

instrument identifier, conducting a thorough economic analysis is critical for the Agencies to 

reasonably propose and finalize the joint data standards.  Unfortunately, the Proposed Rule 

does not mention any economic analysis, which indicates that either the Agencies did not 

conduct any such analysis or if they did conduct such an analysis, they did not make it public.  

This makes it unclear as to why the Agencies even selected FIGI as the common identifier for 

financial instruments.  For example, it is unknown whether the Agencies even attempted to 

solicit information from different market participants who would be affected by the 

introduction of a new common identifier (e.g., information about feasibility, costs, and risks 

of changing reporting requirements to use a new identifier).  

33. Conducting and including economic analysis in the public release at the proposal 

stage would not only assist the Agencies in implementing the FDTA mandate, but also alert 

market participants as to their future reporting obligations.  The economic analysis should 

examine the various information collections affected by the Proposed Rule, the identifiers 

currently used in those collections, how those identifiers are used by market participants, the 

 
62 Proposed Rule, p. 67895. 
63 Hester M. Peirce, “Data Beta: Statement on Financial Data Transparency Act Joint Data Standards Proposal,” August 2, 
2024. 
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extent to which those identifiers do not currently meet regulatory reporting needs, what 

changes market participants would need to make if certain identifiers are selected, and the 

potential impact the adoption of certain identifiers may have on reporting quality.  To gauge 

the potential economic impact of the Proposed Rule, the Agencies could use by analogy the 

impact of the adoption of other identifiers through prior rulemakings.  One such example was 

the adoption of LEI as a unique identification code for the reporting of swap information to 

registered swap data repositories.64  Such an analysis would allow the Agencies to (1) 

determine whether the adoption of a common identifier for financial instruments is even 

necessary65 and (2) to gain insights into the potential costs and benefits of adopting either 

FIGI or an alternative identifier for the Agencies and market participants at large. 

34. As noted above, the CFTC and SEC recently have dealt with the question of whether 

to require market participants to use FIGI instead of CUSIP for reporting purposes.  In their 

joint rule amending Form PF (which allows for the optional submission of FIGI as an other 

unique identifier in addition to the mandatory CUSIP), the two agencies explicitly recognize 

the benefits of using an identifier such as CUSIP that unambiguously provides a unique 

identifier referring to a single security:  “[F]or reporting on Form PF, a fungible identifier66 is 

preferable because it will allow for more consistent reporting of assets than a nonfungible 

identifier regardless of the venue of execution, resulting in more effective monitoring and 

assessment of systemic risk.  We are not adopting a change to permit the substitution of FIGI 

for CUSIP.”67  The underlying economic analysis performed by the CFTC and SEC in this 

case may also be informative for the Agencies when assessing the potential economic impact 

of the Proposed Rule. 

35. There is a precedent for joint rule proposals involving multiple agencies to include an 

analysis of the potential economic impact of the rule.  For example, when the OCC, Board, 

FDIC, and SEC proposed the implementation of Section 13 of the Bank Holding Company 

(“BHC”) Act in 2011, the agencies provided a discussion of “significant aspects of the 

proposed rule and potential economic impacts that may result from section 13 of the BHC 

Act’s requirements, as proposed to be implemented.”68  The proposal also includes a 

 
64 See Release No. 34-74244; File No. S7-34-10, pp. 470–603. 
65 I understand that the adoption of a common identifier for financial instruments is not mandated by the FDTA.  See Section 
II. 
66 I.e., a system under which each instrument only has a single identifier regardless of the country or venue it is traded.  
67 SEC Release No. IA-6546; File No. S7-22-22, pp. 129–130.  
68 SEC Release No. 34-65545; File No. S7-41-11, p. 302. 
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discussion of the impact of the rule on competition and on the promotion of efficiency, 

competition, and capital formation.69  The proposed amendments to the regulations 

implementing Section 13 of the BHC Act, published in 2020, also include an economic 

analysis by the SEC.70 

36. Overall, the Proposed Rule currently lacks an analysis of its likely economic 

consequences and the extent to which the proposed adoption of FIGI as the common 

identifier for financial instruments would address any existing market failure or inefficiency 

in regulatory reporting.  The rulemaking process would benefit from thorough economic 

analysis by the Agencies, both during the proposal and adoption of the joint standards, as 

well as by individual Agencies when implementing them.  This analysis should include a 

cost-benefit evaluation to demonstrate how the anticipated benefits of specific data standards 

compare to the expected costs.  In addition, rigorous economic analysis can still be conducted 

if dollar estimates are unavailable; it can rely on data analysis or fundamental economic 

principles to inform and justify the adoption of proposed data standards, even when precise 

monetary costs or benefits cannot be calculated.  Finally, the economic analysis should 

discuss reasonable alternatives and why the Agencies chose the current rulemaking versus 

other possibilities. 

A. Background on Guidance Related to Economic Analysis for Rulemaking 

37. Any rulemaking should consider the economic impact of the Proposed Rule (and of 

identified alternatives), including an assessment of potential costs and benefits.  In this 

section, I discuss guidance provided by the Office of Management and Budget (“OMB”), 

which “evaluates, formulates, and coordinates management procedures and program 

objectives within and among Federal departments and agencies.”71 

38. In September 2003, OMB provided guidance to Federal agencies regarding the 

development of regulatory analysis (“2003 OMB Guidance”).72  In November 2023, OMB 

updated this guidance (“2023 OMB Guidance”).73 

 
69 SEC Release No. 34-65545; File No. S7-41-11, pp. 368–376. 
70 SEC Release No. BHCA-8; File No. S7-02-20, pp. 139–219. 
71 “Management and Budget Office,” Federal Register, available at https://www.federalregister.gov/agencies/management-
and-budget-office. 
72 Circular A–4, Office of Management and Budget, September 17, 2003 (“2003 OMB Guidance”). 
73 Circular A–4, Office of Management and Budget, November 9, 2023 (“2023 OMB Guidance”). 
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39. In both documents, OMB discusses the use of cost-benefit analysis for regulatory 

analysis and indicates that a cost-benefit analysis is an important tool used for regulatory 

analysis.74  OMB also states that regulatory analysis is needed to inform policymakers and the 

public about the likely effects of regulatory actions.75  The 2023 OMB Guidance includes a 

quote from Executive Order 12866 that emphasizes the importance of a cost-benefit analysis 

even when costs and benefits cannot be quantified: 

“Costs and benefits shall be understood to include both quantifiable 

measures (to the fullest extent that these can be usefully estimated) and 

qualitative measures of costs and benefits that are difficult to quantify, but 

nevertheless essential to consider.”76 

40. OMB acknowledges that it may be difficult to quantify benefits and costs and 

recommends analyzing the uncertainties associated with the regulatory analysis.77  In the 2023 

OMB Guidance, OMB states that “[a]n effect of a regulation should not be excluded from a 

regulatory analysis simply because its estimation is highly uncertain.”78   

41. OMB indicates that when cost and benefit estimates are uncertain, under certain 

circumstances, the combination of plausible assumptions with data and models may help 

develop a probability distribution of costs and benefits.79  In this scenario, it is necessary to 

discuss the quality of the available data, the assumptions, and any inferences resulting from 

the analysis.80   

42. In addition, OMB recognizes that a lack of knowledge or other reasons may prevent 

the construction of probability distributions.  In these circumstances, estimates of benefits and 

costs should be developed using plausible scenarios based on qualitative information.81 

43. Moreover, OMB states that if no quantification of costs and benefits is possible, 

unquantified benefits and costs should be discussed using qualitative information and the 

“strengths and limitations of the qualitative information” should be analyzed.82 

 
74 2003 OMB Guidance, p. 2; 2023 OMB Guidance, p. 2.  
75 2023 OMB Guidance, p. 2. 
76 2023 OMB Guidance, p. 2. 
77 2003 OMB Guidance, p. 38. 
78 2023 OMB Guidance, p. 67. 
79 2003 OMB Guidance, pp. 18, 38. 
80 2003 OMB Guidance, p. 39. 
81 2003 OMB Guidance, pp. 18, 39. 
82 2003 OMB Guidance, p. 27. 
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B. Identifying the Need for a Rulemaking  

44. Good economic analysis starts with identifying a need for the rulemaking, and a 

characterization of an appropriate economic baseline against which the Proposed Rule’s 

likely economic impact is measured.  The Agencies therefore need to analyze the extent to 

which the proposed adoption of FIGI as the common identifier for financial instruments 

would address any market failure or inefficiency in regulatory reporting.  When defining an 

appropriate baseline, the Agencies would need to consider which market participants would 

likely be affected by the rule, how those market participants operate today using a financial 

instrument identifier, and to what extent they would be impacted by a change of reporting 

requirements.  Furthermore, guidance provided by the SEC requires “identifying and 

evaluating reasonable alternatives to the proposed regulatory approach” and to consider those 

alternatives when assessing any potential economic impact.83  In other words, it is essential to 

explain why regulation is necessary and to give examples of market failures.  In its absence, 

the argument that new data reporting standards will simplify data analysis for regulators 

appears to be an insufficient justification.  I understand that the Agencies claim that FIGI 

could be available under an open license and that its adoption will potentially allow for 

additional reporting detail.84  Unfortunately, the Agencies have not established or supported 

the extent of those claimed benefits. 

C. Challenges the Agencies May Face When Performing an Economic 

Analysis of Adopting FIGI as a Common Identifier for Financial 

Instruments 

45. The proposed rulemaking does not evaluate the economic trade-offs of moving to a 

new identifier, in particular, the imposition of potentially substantial incremental costs. 

46.  If the Agencies require the use of FIGI by market participants for reporting purposes, 

they should consider how those market participants would attempt to comply with the new 

reporting requirements and assess the costs of implementing new or amending existing 

processes.  The need for such analysis is also recognized by CFTC Commissioner Caroline 

D. Pham, who states that the Proposed Rule “would be improved by addressing head-on the 

elephant in the room—the very real costs that will be imposed on potentially tens of 

 
83 Memorandum: Re: “Current Guidance on Economic Analysis in SEC Rulemakings,” Division of Risk, Strategy and 
Financial Innovation (RSFI) and the Office of the General Counsel (OGC), SEC, March 16, 2012, pp. 1–2. 
84 Proposed Rule, p. 67897. 
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thousands of firms of all sizes that will eventually have to update their systems and records to 

adhere to the new data standards.”85 

47. This exercise may be complicated by the fact that many different market participants 

likely have different processes in place for reporting purposes.  Understanding how the 

different entities would comply with any amendments to the reporting requirements would 

require the SEC and the other Agencies to solicit information from various market 

participants.  For example, market participants who rely on ISIN/CUSIP may need to map 

those identifiers to FIGI while others may decide to update their systems to exclusively rely 

on FIGI. 

1. Market participants that use ISIN/CUSIP for various business 

purposes would likely attempt to comply with the new reporting 

requirements by mapping those identifiers to FIGIs. 

48. Entities who have reporting or disclosure requirements often develop integrated 

technologies that interface with and pull data from their existing systems to generate reports.86  

Given the critical role of ISIN and CUSIP identifiers in trading, clearing, settlement, and 

depository processes both in the U.S. and internationally,87 many existing systems currently 

rely on these identifiers for financial instruments.  Consequently, replacing ISINs or CUSIPs 

with FIGIs in these systems is impractical.  Market participants impacted by the Proposed 

Rule will likely continue to use ISIN and CUSIP identifiers for daily operations, regardless of 

the identifiers used for reporting purposes.  Therefore, it is uncertain if adopting FIGI would 

result in any cost savings and may result in additional costs as a result of segmenting 

reporting from other system functions.  Thus, requiring these participants to report using FIGI 

would likely introduce an additional layer of complexity, increasing costs and the potential 

for reporting errors.  Should the Agencies mandate FIGI for reporting, market participants 

would likely need to develop new modules to match FIGIs with ISINs/CUSIPs from 

available databases.88  The reliability of these databases, their update frequency, potential 

 
85 Proposed Rule, p. 67908. 
86 For example, the SEC in their proposal to amend Form 13F states that “larger managers are more likely to have trading 
and other systems that can export all of the manager’s positions (regardless of size) for purposes of reporting on Form 13F.”  
Release No. 34-89290; File No. S7-08-20, p. 31. 
87 See Section III.A.1. 
88 The SEC discusses a potential mapping between CUSIPs and FIGIs when considering alternatives to the rule amending 
Form 13F.  Specifically, the SEC states that “[f]inding the FIGI associated with a security’s CUSIP number can be done for 
free, but given the length of many Form 13F filings, some data users would seek to perform such conversion in bulk on a 
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errors, and associated costs remain unclear.  Market participants might also need to 

continually update their internal security master lists to track ISIN/CUSIP and FIGI 

mappings, incurring further ongoing expenses.  The complexity and cost of doing such 

mapping could be different for different market participants and different reporting regimes.  

It could be particularly costly, for example, if the adoption of FIGI would be required for 

real-time trade reporting to FINRA or MSRB. 

49. The FIGI provides information for equity instruments and listed funds, which allows 

users to identify the market and venue where a specific security is traded.89  However, while 

this level of detail may be helpful when tracking variables such as prices or trading volumes 

with reference to a particular geographical region or trading venue, the fact that a single 

security can have multiple different FIGIs may complicate the mapping exercise and lead to 

incorrect matches and, eventually, to misreporting.90  Market participants would need to make 

sure to report the correct FIGI required for a specific reporting purpose, such as the Share 

Class FIGI, a Composite FIGI, or an Exchange Level FIGI.   

50. In addition to cases where one ISIN/CUSIP can be mapped to multiple FIGIs, there 

may be situations in which an ISIN/CUSIP cannot be mapped to a FIGI (e.g., because the 

FIGI is not included in the database used for mapping identifiers or because no FIGI has been 

assigned for a specific instrument). 

51. Finally, to the extent that corporate actions are treated differently under the 

ISIN/CUSIP and FIGI specifications, there may not always be a one-to-one mapping between 

ISIN/CUSIP and Share Class level FIGIs, which may lead to further confusion and 

misreporting when reporting information about financial instruments to the Agencies.  For 

example, the FIGI of a financial instrument “does not change as a result of corporate action”91 

whereas “a new CUSIP will continue to be assigned for reverse stock splits and forward stock 

splits with a mandatory exchange of shares.”92  To illustrate the different treatment of 

 

programmatic basis rather than manually.  Such bulk conversion could be done programmatically using a free API on the 
OpenFIGI webpage, but data users that had not already integrated FIGIs into their systems would incur an initial time burden 
of preparing the database and creating the query to leverage the free mapping API.  In addition, with respect to any data 
users that chose to continue storing CUSIP numbers in their systems rather than integrate FIGIs, those data users would be 
subject to license-based fees and restrictions associated with converting FIGIs (or other security identifiers such as ticker 
symbols) to CUSIPs in bulk.”  The SEC does not discuss any issues that might arise when trying to perform such mapping or 
the quality of the information included in the database that is used for the mapping.  I discuss some of those issues in this and 
the next section.  See SEC Release No. 34-95148, File No. S7-15-21, pp. 55–56. 
89 See Section III.B. 
90 See e.g., Craig M. Lewis, “Analysis of Voluntarily Reported Financial Instrument Global Identifiers (FIGIs) in SEC Form 
13F Filings,” October 11, 2024 (“Form 13F Analysis”), attached as Appendix 1. 
91 FIGI Allocation Rules, p. 14. 
92 “CUSIP Permanence FAQ," CUSIP Global Services, July 2021, available at 
https://www.cusip.com/pdf/news/CUSIPGlobalServices-Permanence-FAQ.pdf. 
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corporate actions, consider BlackSky Technology Inc.’s announcement of a 1-for-8 reverse 

stock split of its Class A common stock on September 4, 2024, which took effect after trading 

hours on September 6, 2024.93  The CUSIP for BlackSky’s common stock was changed from 

09263B108 to 09263B207.  However, the corresponding Share Class level FIGI 

(BBG00QRY6P42), the U.S. Composite level FIGI (BBG00QRY6P33), and the Trading 

Venue level FIGI for shares traded on the New York Stock Exchange (BBG00R2NH507) 

remained the same.94  Reporting positions or trades based on CUSIP would enable market 

participants to clearly distinguish whether the report refers to pre-split or post-split shares, 

whereas the use of FIGI may lead to ambiguity and confusion. 

2. Only using FIGI instead of any other financial instrument 

identifier may lead to further issues when identifying financial 

instruments. 

52. Market participants that do not rely on ISIN/CUSIP for other purposes would still 

need to update their reporting systems, which likely use CUSIP,95 to include FIGI.  As 

discussed in the previous section, this could be done by mapping ISINs/CUSIPs to FIGIs.  

However, some market participants may decide to exclusively rely on FIGI.  In that case, 

market participants may face a one-time cost of updating their systems to use FIGI for 

reporting purposes.  They would also need to identify the correct FIGI for a financial 

instrument by using the instrument’s name or by some other method. 

53. Finding the FIGI for a financial instrument using its name rather than its unique 

ISIN/CUSIP may lead to further complications.  For example, using the free search 

functionality of OpenFIGI96, I find two FIGIs for the municipal bond “CA ORAWTR 

10/07/2071”:  BBG014BVCY10 and BBG014BV8ZN8.  However, none of the provided 

information allows for differentiating between those two FIGIs.  Only access to proprietary 

data, such as data from Bloomberg, allows one to identify BBG014BVCY10 as the FIGI for 

Tranche A and BBG014BV8ZN8 as the FIGI for Tranche B of the bond.  I find similar 

unclear matches for mortgage-backed securities.  For example, for the instrument name 

“FRCI 2.5 N,” OpenFIGI provides two FIGIs:  BBG00KK05710 and BBG00NTFYNJ6.  

 
93 “BlackSky Announces 1-for-8 Reverse Stock Split of Class A Common Stock,” BlackSky Technology Inc. Press Release, 
September 4, 2024. 
94 See mapping provided by OpenFIGI for CUSIPs 09263B108 and 09263B207, accessed on October 4, 2024. 
95 See Section III.A.2 for examples of data reported to the SEC, FINRA, and MSRB that require the use of CUSIP. 
96 See OpenFIGI, accessed on September 24, 2024. 
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However, there is no information available to distinguish between the two instruments, as all 

other fields provided by OpenFIGI are identical.  There are other examples where the tickers 

for distinct instruments differ minutely, but these differences do not provide enough 

information to distinguish between those instruments (without access to further proprietary 

information).  The tickers provided by OpenFIGI appear to be proprietary Bloomberg tickers 

and as such, there seems to be no open-source database that would allow market participants 

to find the relevant ticker for a given instrument (that they could then use to find the correct 

FIGI).  For example, J.P. Morgan Chase issued certificates of deposit under the name “JPM 

Float 08/09/28.”  There are three FIGIs associated with this financial instrument:  

BBG004WJ4H39, BBG004V12R11, and BBG004WG0D83.  While the capitalization of the 

related tickers differs marginally (i.e., JPM V0 08/09/28 cD, JPM V0 08/09/28 CD, and JPM 

V0 08/09/28 Cd), there is no additional information provided by OpenFIGI that would allow 

a market participant to ascertain the different features of these three instruments.  Similar 

examples can be found for U.S. Government STRIPS.97 

54. Thus, it seems unrealistic to expect market participants to rely solely on public, non-

proprietary information to identify a financial instrument’s FIGI, as that information appears 

to be insufficient for reporting purposes.  Instead, they would likely need to either (1) map 

another identifier, such as an ISIN or CUSIP, to the FIGI, or (2) pay for proprietary 

information to accurately identify the correct FIGI for a given financial instrument.   

55. In some cases, market participants might find that the most efficient way to comply 

with the amended rules is to employ the services of a third-party vendor that may provide 

integrated tools to append FIGI to existing schemata.  If, in practice, using FIGI for 

regulatory reporting requires market participants to pay for services, this could undermine the 

regulatory goal of achieving cost savings by using a “non-proprietary” identifier.  If the costs 

of these services do not decrease when requiring FIGI instead of ISIN, CUSIP, or other 

identifiers for reporting purposes, the intended cost-saving benefit may not be realized. 

 
97 See e.g., FIGIs BBG00WBPBSN2, BBG00LL1CJB0, and BBG01HMJK8S5 with tickers SPY 0 07/31/25, SP 0 07/31/25, 
and SPX 0 07/31/25, respectively.  All instruments have a security description that is equal to their ticker. 
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3. Inconsistent reporting of FIGIs may compromise the quality of the 

reported data. 

56. The SEC has recently concluded that “a fungible identifier…will allow for more 

consistent reporting of assets than a nonfungible identifier…, resulting in more effective 

monitoring and assessment of systemic risk.”98  In fact, data collected by the Agencies is used 

by other stakeholders.  For example, in the context of amending Form 13F, the SEC has 

stated that “[w]hile Form 13F was originally designed to assist regulators and the public in 

understanding the effects of institutional equity ownership on the markets, the pool of users 

of the data has expanded to include academics, market researchers, the media, attorneys 

pursuing private securities class-action matters, and market participants (including 

institutional investors themselves) who use the data to enhance their ability to compete.”99  

Similarly, academic researchers investigating the quality of information reported in Form 13F 

filings have argued that “[t]he ability of 13F users to accomplish their disparate goals 

depends crucially on the underlying integrity of these reports.”100 

57. The challenges of mapping other financial instrument identifiers, such as ISIN or 

CUSIP, to FIGIs—resulting in multiple, incorrect, or missing matches—along with 

difficulties in identifying the correct FIGI based on the instrument’s name, could ultimately 

lead to errors in the data collected by the Agencies.101  In a separate research report, I analyze 

voluntarily reported FIGIs in SEC Form 13F reports filed between January 2023 and August 

2024.  My analysis indicates that the uptake of FIGI reporting has been rather slow and that a 

large share of holdings with an optional FIGI has been reported inconsistently.  This suggests 

that the design of the FIGI system, because it employs many different identifiers 

corresponding to the same security, is prone to confusion when used in reporting.102   

58. The Agencies may also use information collected by commercial data vendors to 

conduct economic analyses (e.g., data from the Center for Research in Security Prices or 

from S&P Global’s Compustat).  To the extent that those third-party databases do not include 

FIGIs, the Agencies would need to use other identifiers to successfully link them with their 

 
98 SEC Release No. IA-6546; File No. S7-22-22, pp. 129–130. 
99 SEC Release No. 34-89290; File No. S7-08-20, p. 22. 
100 See Anne Anderson and Paul Brockman (2018), “An Examination of 13F Filings,” The Journal of Financial Research, 
41(3), pp. 295–324, at p. 296. 
101 I note that there is a risk that such errors will instigate enforcement actions and potential fines which are also costly. 
102 Form 13F Analysis. 
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own data collections.  The need to perform such mapping would mitigate the usefulness of 

the joint data standards and would likely introduce further data errors.103 

59. Thus, the Agencies would also need to consider the economic impact of a potential 

decline in the quality of the reported data and the data used for their economic analyses due 

to inconsistent reporting of FIGIs when assessing the economic impact, including the costs 

and benefits, of adopting FIGI as a common identifier for reporting purposes.  

D. Quantification of Economic Cost and Benefits 

60. When performing an economic analysis of the Proposed Rule’s likely economic 

consequences (and, in the second stage, the consequences of any Agency-specific 

implementations of the data standards), the Agencies would need to evaluate whether and to 

what extent using FIGI for regulatory reporting would make the collected data more useful, 

more interoperable, more comparable, or more accurate than under the status quo (i.e., using 

identifiers such as ISIN/CUSIP or ticker).  The Agencies would also need to consider 

whether the adoption of FIGI might instead risk making the data more prone to errors.  This 

is especially relevant considering the stated goal of the FDTA of “reduc[ing] the private 

sector’s regulatory compliance burden, while enhancing transparency and accountability,”104 

and of the Financial Stability Act of 2010, which is meant “to promote the financial stability 

of the United States by improving accountability and transparency in the financial system.”105  

Without demonstrating that there is some market failure or inefficiency in regulatory 

reporting that the adoption of FIGI would help to improve, it is not clear why and how the 

adoption of FIGI would benefit market participants. 

61. Assuming the SEC and the other Agencies decide to amend some of their rules to 

adopt the FIGI for reporting purposes, the compliance cost to market participants will depend 

on the details of such amendments, in particular which rules will be amended and whether the 

use of FIGI will be optional or mandatory.  For any individual rule that will be amended, the 

compliance cost will ultimately depend on the extent to which market participants will need 

to update their systems to comply, and how many market participants would be affected.  For 

example, market participants may conclude that a significant amount of re-programming 

 
103 I note that it may also be costly for the data vendors to update their systems and create crosswalk tables to include FIGIs 
in their datasets.  For reasons discussed above (e.g., different treatment of corporate actions), it may not be possible to add 
FIGIs for all observations in their historical datasets. 
104 See FDTA. 
105 Financial Stability Act of 2010, S.3217, 111th Congress, April 29, 2010. 
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might be required to include FIGI in their reports.106  This may especially be true if rules will 

be amended that concern any real-time accurate reporting, such as the intra-day reporting of 

trades.  Presumably, this could involve different kinds of entities, including broker-dealers, 

bank custodians, investment advisers, or institutional investors.107  The potentially large 

number of market participants that may need to update their systems to comply with the 

amended rule may lead to substantial and ongoing costs that the Agencies would need to 

consider in their evaluation.  A robust assessment would include an attempt to quantify those 

costs as usually done by the SEC in its Paperwork Reduction Act analyses. 

62. If the Agencies assume that market participants currently paying to use a proprietary 

identifier such as CUSIP could instead use FIGI for free, any potential cost savings are 

currently unsubstantiated in the proposed rulemaking.  The Agencies should seek to learn 

from market participants about the extent of such cost savings, or whether total costs instead 

could increase when requiring the adoption of FIGI for reporting purposes.  This would be 

the case if market participants would still need the proprietary identifiers for other reasons 

and thus would be faced with the compliance burden of updating their systems to map on 

FIGI as an additional identifier108 or would need to pay for additional information or services 

of a third-party vendor.109  

63. Robust feedback from market participants is a crucial input to rigorous economic 

analysis in the rulemaking process, as it can inform the Agencies of the potential costs.  Such 

feedback may include information about why only a few market participants have chosen to 

report optional FIGIs in Form 13F reports.110  Along these lines, it is worth noting that the 

costs of a rule can be much higher than originally envisioned by regulators.  For example, 

when proposing amendments to the regulations implementing Section 13 of the BHC Act, the 

OCC, Board, FDIC, CFTC, and SEC stated that “[c]ertain aspects of the implementing 

regulations may have resulted in a complex and costly compliance regime that is unduly 

restrictive and burdensome on some affected banking entities.”111  Furthermore, in relation to 

 
106 I note that only few market participants have chosen to report optional FIGIs in Form 13F reports.  See Form 13F 
Analysis. 
107 For example, I find that 8,069 different institutional managers (identified by unique CIK numbers) have filed a Form 13F 
report between January 2023 and August 2024.  Furthermore, there are 3,379 SEC-registered broker-dealers (also identified 
by unique CIK numbers) as of October 2024.  See SEC Form 13F Data Sets available at https://www.sec.gov/data-
research/sec-markets-data/form-13f-data-sets; SEC Company Information About Active Broker-Dealers available at 
https://www.sec.gov/foia-services/frequently-requested-documents/company-information-about-active-broker-dealers. 
108 See Section IV.C.1. 
109 See Section IV.C.2. 
110 See e.g., Form 13F Analysis. 
111 Release No. BHCA-8; File No. S7-02-20, p. 143. 
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the implementation of Section 404 of the Sarbanes-Oxley act, former director of the SEC’s 

Division of Corporation Finance, Alan L. Beller, mentioned the “unexpectedly high costs of 

compliance with the internal control assessment, reporting and audit requirements.”112 

V. Conclusions 

64. Overall, the Proposed Rule lacks an analysis of its likely economic consequences and 

the extent to which the proposed adoption of FIGI as the common identifier for financial 

instruments would address any market failure or inefficiency in regulatory reporting.  The 

Proposed Rule does not include any analysis of the baseline or the Proposed Rule’s likely 

economic consequences but instead defers to the stage of Agency-specific rulemaking that 

would follow the adoption of the Proposed Rule.  However, if adopted as proposed, the 

Proposed Rule would likely establish the joint data standards as the new economic baseline 

that the Agencies would use in conducting their own respective feasibility analyses.  In so 

doing, the impact on the market would likely not be fully analyzed.  Individual Agencies 

would concentrate on any deviations from the proposed joint data standards rather than 

analyzing the economic impacts of transitioning from current, widely used identifiers to those 

specified in the new standards.  As a result, cost assessments would be narrowly focused on 

the compliance costs associated with amending specific rules, rather than considering the 

broader implications for the interoperability of the financial market ecosystem. 

65. The rulemaking process would benefit from thorough economic analysis by the 

Agencies, especially at this stage when the joint data standards are being proposed.  This 

analysis should examine the various information collections affected by the Proposed Rule, 

the identifiers currently used in those collections, and the extent to which those identifiers do 

not currently meet regulatory reporting needs, to demonstrate the anticipated benefits of any 

finalized specific data standards and whether those benefits justify the expected costs.  In 

addition, while rigorous economic analysis can still be conducted if dollar estimates are 

unavailable—it can rely on data analysis or fundamental economic principles to inform and 

justify the adoption of proposed data standards, even when precise monetary costs or benefits 

 
112 Speech by SEC Staff  Remarks before the Practising Law Institute Fifth Annual Institute on Securities Regulation in 
Europe, Alan L. Beller, Director, Division of Corporation Finance, December 5, 2005, available at 
http://www.sec.gov/news/speech/spch120505alb.htm.  For the SEC’s regulatory history of Section 404 of the Sarbanes-
Oxley Act from 2003 to 2008 see Appendix A of “Study of the Sarbanes-Oxley Act of 2002 Section 404 Internal Control 
over Financial Reporting Requirements,” SEC Office of Economic Analysis, September 2009. 
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cannot be calculated—it should explain why quantification is impractical and what 

assumptions were made.  Finally, the economic analysis should discuss reasonable 

alternatives and why the Agencies chose the current rulemaking versus other possibilities. 
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Analysis of Voluntarily Reported Financial Instrument 

Global Identifiers (FIGIs) in SEC Form 13F Filings 

Craig M. Lewis, Ph.D.1 

October 10, 2024 

I. Introduction

1. On August 22, 2024, nine federal agencies published the proposed Financial Data

Transparency Act (“FDTA”) Joint Data Standards rule in the Federal Register.2  Among other

things, the agencies propose to implement the Financial Instrument Global Identifier (“FIGI”)

as the common identifier for financial instruments for reporting purposes.3

2. The FIGI was originally developed by Bloomberg and based on a methodology

known as Bloomberg Open Symbology, a system designed to identify financial instruments

across all global asset classes.4  Formerly known as the Bloomberg Global ID, the

specification was adopted in 2014 by the non-profit consortium Object Management Group

and was renamed FIGI.5  The FIGI was designed to provide identifiers for multiple purposes,

not just for providing a unique common identifier at the asset level.  For example, for equity

instruments and equity options, FIGI provides identifiers designed for identifying trading

activity in a particular region or on a particular venue.6  This functionality is useful for market

participants who want to track variables such as prices or trading volumes with reference to a

particular geographical region or trading venue.  Thus, a single security may be allocated

many different FIGIs defined at different levels, such as at the Trading Venue level (e.g.,

1 I am the Madison S. Wigginton Professor of Finance and Professor of Law at Vanderbilt University.  From June 2011 to 
May 2014, I was Chief Economist and Director of the Division of Economic and Risk Analysis at the U.S. Securities and 
Exchange Commission. The American Bankers Association has provided funding for this project. 
2 Financial Data Transparency Act Joint Data Standards, Federal Register, 89(163), August 22, 2024 (“Proposed Rule”), pp. 
67890–67908.  The agencies involved in the joint rulemaking are the Department of the Treasury, the Office of the 
Comptroller of the Currency, the Board of Governors of the Federal Reserve System, the Federal Deposit Insurance 
Corporation, the National Credit Union Administration, the Consumer Financial Protection Bureau, the Federal Housing 
Finance Agency, the Commodity Futures Trading Commission, and the Securities and Exchange Commission (“SEC”). 
3 Proposed Rule, p. 67897. 
4 “What’s in a name? The Bloomberg Global ID is reborn as the FIGI,” Bloomberg Press Announcement, October 9, 2014.  
The FIGI “covers financial instruments globally and across asset classes, including, but not limited to, common stock, 
derivatives, corporate and government bonds, as well as those that previously lacked standard identifiers, such as crypto 
assets and loans.”  Allocation Rules for the Financial Instrument Global Identifier (FIGI) Standard, Version 29.9, July 2022 
(“FIGI Allocation Rules”), p. 3. 
5 “What’s in a name? The Bloomberg Global ID is reborn as the FIGI,” Bloomberg Press Announcement, October 9, 2014. 
6 FIGI Allocation Rules, pp. 5, 6.  Other assets, such as U.S. Treasury instruments, will only be assigned a single FIGI.  See 
e.g., FIGI Allocation Rules, p. 8.
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Microsoft common stock traded on the NYSE), at the Composite level (e.g., Microsoft 

common stock traded in the U.S.), which “enables users to link multiple FIGIs at the Trading 

Venue-level within the same country or market in order to obtain an aggregated view for that 

instrument,” or at the Share Class level (e.g., Microsoft common stock), which “enables users 

to link multiple Composite FIGIs for the same instrument in order to obtain an aggregated 

view for that instrument across all countries globally.”7  Although these different FIGIs 

ultimately refer to the same security, they refer to the security in a specific context. 

3. Therefore, market participants who use FIGIs for trading or other purposes may use

different FIGIs to refer to the same security, depending on the context.  Given this fact,

CUSIP Global Services has raised the concern that adopting FIGI as a common identifier for

purposes of regulatory reporting might lead to confusion and inconsistent reporting that could

undermine the quality and usefulness of the data collected by regulators.8  Others instead

have argued that this aspect of FIGI is “a carefully developed feature, not a bug” which

“allows FIGI to provide data at the common share class level like [CUSIP], but also gives

access to additional granular information.”9

4. Institutional investment managers are required to file SEC Form 13F if they manage

at least $100 million in “eligible” equity securities.10  This form, submitted at the end of each

quarter, reports the managers’ holdings to the SEC, as required by Section 13(f) of the

Securities Exchange Act of 1934.  Form 13F already mandates the use of the CUSIP.  In June

2022, the SEC amended Form 13F to include the option of reporting a security’s FIGI

alongside its CUSIP.11  The use of the amended form started on January 3, 2023.  If a filer

chooses to report a FIGI, a security’s Share Class level FIGI is required.12

5. In this research report, I review Form 13F data between January 2023 and August

2024 (“Sample Period”) and provide a preliminary analysis of the institutional managers that

report optional FIGIs.  Overall, I find that only 13.5% of institutional managers have included

a FIGI at some point during the Sample Period when reporting their holdings to the SEC.

Holdings reported with a FIGI correspond to 7.8% of total security-level records and 8.3% of

7 FIGI Allocation Rules, p. 5. 
8 “CUSIP Global Services Statement on Proposed Data Standards for the Financial Data Transparency Act,” CUSIP Global 
Services, August 1, 2024. 
9 “‘Feature, not a bug’:  Bloomberg makes the case for the FIGI,” Bloomberg, September 9, 2024. 
10 See “Frequently Asked Questions About Form 13F,” SEC, May 25, 2023.  The SEC makes available a list of eligible 
securities on their website.  See https://www.sec.gov/divisions/investment/13flists. 
11 See “Frequently Asked Questions About Form 13F,” SEC, May 25, 2023.  
12 See SEC Release No. 34-95148, pp. 6–7. “In addition, we are adopting amendments to Form 13F:…(ii) in response to 
comments received, allow managers to disclose, for any security reported on Form 13F, the security’s share class level FIGI 
in addition to the security’s [CUSIP] number.” 
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the total value of reported holdings.  I find that 59.6% of all reported unique FIGIs do not 

appear to be Share Class level FIGIs, representing 44.1% of the total value of holdings 

reported with a FIGI.  This suggests that the adoption of FIGI reporting in Form 13F filings 

has been rather slow and that a large share of holdings with an optional FIGI has been 

reported inconsistently. 

II. SEC Form 13F Datasets and OpenFIGI Data

6. Data reported to the SEC on Form 13F are consolidated and made available to the

public on the SEC’s website.13  The statistics discussed in this research report are based on

Form 13F reports that have been filed between January 2023 (when the updated form with

the optional FIGI field was introduced) to August 2024 (the “Form 13F Data”).  No

additional filters have been applied to the Form 13F Data, which has been analyzed “as

filed.”  Securities reported in the Form 13F Data are identified by issuer name and CUSIP,

and the market value of holdings is reported in dollars.  The form includes an optional field to

report the Share Class level FIGI that corresponds to the reported CUSIP.  The Form 13F

Data includes 53,874 filings by 8,069 different institutional managers and contains a total of

51,535 unique securities (identified by distinct CUSIPs).  For those managers that also report

FIGIs, there are 12,986 distinct CUSIPs, of which 10,916 have been reported with a FIGI,

and 21,413 unique FIGIs.  Rather than a one-to-one matching, on average, there are 2.0 FIGIs

per CUSIP.14

7. Additional information for all FIGIs in the Form 13F Data is sourced from

OpenFIGI.15  These additional data allow one to identify whether a certain FIGI is a Share

Class, Composite, or Trading Venue level FIGI, or a FIGI associated with another asset class.

The type of a FIGI is an important aspect of this analysis because SEC Form 13F requires

that if a FIGI is reported when filing Form 13F, it should be “the security’s share class level

FIGI.”16

13 The Form 13F Datasets are available at https://www.sec.gov/data-research/sec-markets-data/form-13f-data-sets. 
14 Calculated as 21,413 unique FIGIs divided by 10,916 unique CUSIPs that have been reported with a FIGI. 
15 OpenFIGI acts as an “entry point to multiple tools for identifying, mapping and requesting a free Financial Instrument 
Global Identifier (FIGI).”  See https://www.openfigi.com/, accessed on October 3, 2024. 
16 See SEC Release No. 34-95148, p. 7. 
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III. Results

A. Share of Institutional Managers that Report FIGIs

8. I find that since January 2023, 13.5% of institutional managers that filed a Form 13F

reported holdings with a FIGI at least one time over the Sample Period.  As shown in Figure

1, this share does not fluctuate significantly over time, indicating that the uptake of FIGI

reporting has been relatively stable since the introduction of the optional FIGI field in early

2023.

9. None of the largest ten institutional managers, as measured by the average size of

holdings reported in Form 13F filings, included a FIGI in their filings.  By contrast, 12.0% of

the fifty largest managers report FIGIs, which is close to the sample average.  Among the

smallest 1,000 institutional managers, only 4.3% included a FIGI in their Form 13F filings,

and this figure drops to less than 1% for the smallest 500 filers.  This suggests that smaller

institutional managers, in particular, are less likely to include optional FIGIs in their Form

13F filings.

10. During the Sample Period, 10.7% of all Form 13F filings included at least one FIGI,

and 7.8% of all security-level records were reported with a FIGI, corresponding to $28

trillion (or 8.3%) of the value of all reported holdings.

B. Securities Reported with Multiple FIGIs

11. As discussed above, the fact that a single security can have multiple different FIGIs is

central to the current debate about the proposal to adopt FIGI as the common identifier for

financial instruments.  Since the SEC specifies that the FIGI should be at the security’s Share

Class level, one would expect to observe a single FIGI for each CUSIP in the Form 13F

Data.17

12. Contrary to this prediction, I find that of the 10,916 securities that have been reported

with a FIGI, more than half (i.e., 5,818) have more than one FIGI.  Moreover, 1,226

securities have been reported with five or more distinct FIGIs.

13. I also find that holdings of securities that have been reported with multiple FIGIs tend

to be securities that have large aggregate dollar holdings.  For instance, 85.6% of the value of

17 Abstracting from potentially different treatments of corporate actions under the CUSIP and FIGI standard, which may not 
lead to a one-to-one mapping over time. 
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holdings that have been reported with a FIGI are linked to securities that were reported with 

at least five different FIGIs.  In contrast, securities consistently reported with only one FIGI 

account for just 1.3% of the total value of holdings reported with a FIGI.  

14. Table 1 lists the securities where institutional investors reported 12 or more distinct

FIGIs in their 13F filings.  This list contains some of the largest U.S. stocks by market

capitalization, such as Amazon, Alphabet (Google), Microsoft, and NVIDIA.18  For example,

the SPDR S&P 500 Trust ETF, a popular ETF with over $580 billion in assets under

management,19 is linked with 29 distinct FIGIs (see Table 2).  Those include the relevant

Share Class level FIGI, but also the U.S. Composite and three Trading Venue level FIGIs.

Furthermore, 21 FIGIs identify option securities, whereas two FIGIs identify unrelated

instruments.20  One FIGI cannot be identified in the OpenFIGI database.

C. Non-Share Class FIGIs Reported in the Form 13F Data

15. Using the information obtained from OpenFIGI, I find that 59.6% of the unique FIGIs

that are present in the Form 13F Data are not identified as Share Class level FIGIs,

corresponding to 21.1% of the security-level records and 44.1% of the value of holdings that

were reported with a FIGI.21  As shown in Figure 2, the percentage share of unique FIGIs that

are not identified as Share Class level FIGIs increases slightly between Q1 and Q2 2023, but

does not change significantly during the subsequent quarters.  This indicates that the

reporting quality has not improved since January 2023.

16. Analyzing the non-Share Class level FIGIs included in the Form 13F Data, I find that

the majority (i.e., 30.6% of all unique FIGIs) are identified as Composite level FIGIs,

corresponding to 18.0% of the security-level records and 42.1% of the value of holdings

reported with a FIGI.

17. Additionally, 15.8% of all unique FIGIs are identified as neither Share Class nor

Composite level FIGIs, but as another type of FIGI, such as a Trading Venue level FIGI or a

18 See e.g., “Largest Companies By Market Cap,” Investing.com, available at https://www.investing.com/academy/stock-
picks/largest-market-cap-companies/, accessed on October 3, 2024. 
19 See “SPDR S&P 500 ETF Trust,” State Street Global Advisors, available at 
https://www.ssga.com/us/en/intermediary/etfs/spdr-sp-500-etf-trust-spy, accessed on October 3, 2024. 
20 I manually reviewed the names reported alongside the two FIGIs that identify instruments unrelated to the SPDR S&P 500 
Trust ETF and find that the names align with the reported CUSIP.  Nevertheless, it could be that both CUSIP and name have 
been reported incorrectly but that the FIGIs identify the correct instruments held by the filer (however, I note that none of the 
FIGIs is a Share Class level FIGI).  Regardless of the source of the error, the finding demonstrates that the Form 13F Data is 
not error-free. 
21 Sub-setting the dataset to securities identified as common stock using Refinitiv Eikon, I find that those figures increase 
slightly to 65.7% of unique FIGIs, 24.8% of security-level records, and 47.9% of the value of holdings.  
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FIGI for options (as discussed previously with FIGIs reported for the SPDR S&P 500 Trust 

ETF).  The remaining 13.2% of all unique entries in the FIGI field are invalid FIGIs, 

reflecting apparent data entry errors.  Finally, more than 660 unique entries are formatted like 

12-character ISINs, which the investment managers may have confused with 12-character

FIGIs.22

18. While a detailed analysis of potential reasons for the inconsistent reporting of FIGIs

in the Form 13F Data is not the focus of this research report, one aspect that may lead to

confusion are corporate actions.  For example, I find that the common stock for Linde PLC

has been reported with eleven different FIGIs (see Table 3).  In March 2023, Linde PLC

completed an intercompany reorganization that involved the creation of a new holding

company.23  I find that the CUSIP for the new Linde PLC holding company (G54950103) is

reported alongside the corresponding Share Class level FIGI, but also together with the Share

Class level FIGI for the old Linde PLC stock before reorganization (in addition to other

FIGIs).

IV. Conclusion

19. My preliminary analysis of FIGIs reported in Form 13F filings during the Sample

Period indicates that the uptake of FIGI reporting has been rather slow and that a large share

of holdings with an optional FIGI has been reported inconsistently.  This suggests that the

design of the FIGI system, because it employs many different identifiers corresponding to the

same security, is prone to confusion when used for position reporting.  Form 13F Data are

made available to the public just as they are submitted, without the SEC correcting errors.24

Academic researchers have documented that some errors and inconsistencies have long

existed in the 13F data.25  Introducing an additional field may introduce additional

possibilities for errors and inconsistencies.  In this case, it appears that the fact that market

22 While FIGIs always begin with either “BBG” or “KKG”, those entries begin with country level codes used for ISINs.  See 
FIGI Allocation Rules, pp. 2, 13; “Identifiers,” The Association of National Numbering Agencies, available at https://anna-
web.org/identifiers/, accessed on October 3, 2024. 
23 See “Linde Prepares for Last Day of Trading on Frankfurt Stock Exchange,” Linde PLC Press Release, February 23, 2023. 
24 See https://www.sec.gov/data-research/sec-markets-data/form-13f-data-sets (“The data is presented without change from 
the “as-filed” submissions….  The Form 13F data sets contain information derived exclusively from structured data filed 
with the Commission by individual filers as well as Commission-generated filing identifiers. Because the data is derived 
from information provided by individual filers, we cannot guarantee the accuracy of the data sets.”) 
25 See e.g., Anne Anderson and Paul Brockman (2018), “An Examination of 13F Filings,” The Journal of Financial 
Research, 41(3), pp. 295–324.  Analyzing a sample of Form 13F filings, the authors find that “(1) reported security holdings 
do not always match the U.S. Securities and Exchange Commission’s Official List, (2) market valuations of Official List 
securities can be inaccurate, and (3) amended 13F reports can be even less accurate than the original reports.” 
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participants use different FIGIs to refer to the same security in different contexts has led to 

inconsistencies and confusion in the reporting process. 
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Securities Reported with the Highest Number of 
Different FIGIs

Number of Different FIGIs Used in Form 

13F Filings

Security Name CUSIP

Correct Share 

Class Level FIGI
[1]

Other

SPDR S&P 500 ETF TRUST 78462F103 1 28

Alphabet Inc., Class A 02079K305 1 13

Amazon.com Inc., Common Stock 023135106 1 13

Microsoft Corp., Common Stock 594918104 1 13

Apple Inc., Common Stock 037833100 1 11

Bank of America Corp., Common Stock 060505104 1 11

Johnson & Johnson., Common Stock 478160104 1 11

NVIDIA Corp., Common Stock 67066G104 1 11

PepsiCo Inc., Common Stock 713448108 1 11

Union Pacific Corp., Common Stock 907818108 1 11

Walmart Inc., Common Stock 931142103 1 11

iShares Russell 2000 ETF 464287655 1 11

VanEck Vectors Gold Miners ETF 92189F106 1 11

Source: Form 13F Data

Note: 
[1] Share Class level FIGIs that correspond to the relevant CUSIP.
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Form 13-F Reporting for SPDR S&P 500 ETF

CUSIP FIGI FIGI Classification

Number of Security-Level 

Records with this Combination

Value ($Billion) of Holdings 

Reported with this Combination

Correct Share Class Level FIGI

78462F103 BBG001S72SM3 Share Class for SPDR S&P 500 ETF TRUST 3,300 111.8

Other FIGIs

78462F103 BBG000BDTBL9 U.S. Composite for SPDR S&P 500 ETF TRUST 230 50.4

78462F103 BBG000BDTF76 SPDR S&P 500 ETF TRUST Traded on New York Stock Exchange ARCA 13 0.8

78462F103 BBG002J563P3 SPDR S&P 500 ETF TRUST Traded on Bolsa de Valores de Lima 7 0.3

78462F103 BBG000BDTDK6 SPDR S&P 500 ETF TRUST Traded on New York Stock Exchange 7 0.1

78462F103 BBG001GR6450 No match on OpenFIGI 6 6.4

78462F103 BBG01JL8CWW7 U.S. Composite for option SPY 02/16/24 P410 3 <0.1

78462F103 BBG019PD35Z0 NEXTERA ENERGY INC 6.926% Equity Units 2 <0.1

78462F103 BBG01JL8CQ96 U.S. Composite for option SPY 02/16/24 P405 1 2.7

78462F103 BBG01K8KFHX1 U.S. Composite for option SPY 04/19/24 P445 1 2.2

78462F103 BBG01FFKCLF8 U.S. Composite for option SPY 08/18/23 P415 1 1.1

78462F103 BBG01N41HRB1 U.S. Composite for option SPY 11/15/24 P520 1 1.0

78462F103 BBG01L5MT7K9 U.S. Composite for option SPY 08/16/24 P480 1 0.5

78462F103 BBG01CBHS0W6 U.S. Composite for option SPY 07/21/23 P390 1 0.5

78462F103 BBG01DVFS0Y4 U.S. Composite for option SPY 03/15/24 P430 1 0.5

78462F103 BBG01L5MV058 U.S. Composite for option SPY 08/16/24 P500 1 0.3

78462F103 BBG00XB9H6R4 U.S. Composite for option SPY 01/20/23 P360 1 0.2

78462F103 BBG000Q5QG14 U.S. Composite for SCHWAB EMRG MRKTS EQTY ETF 1 <0.1

78462F103 BBG0146GMNW8 U.S. Composite for option SPY 12/20/24 P500 1 <0.1

78462F103 BBG011NT0GJ1 U.S. Composite for option SPY 06/16/23 P395 1 <0.1

78462F103 BBG01FQ827C8 U.S. Composite for option SPY 10/20/23 P425 1 <0.1

78462F103 BBG01GYRDPG9 U.S. Composite for option SPY 09/20/24 P520 1 <0.1

78462F103 BBG01FZ8BH54 U.S. Composite for option SPY 09/15/23 P433 1 <0.1

78462F103 BBG011NT0FD9 U.S. Composite for option SPY 06/16/23 P385 1 <0.1

78462F103 BBG0183SJ3N4 U.S. Composite for option SPY 09/15/23 P425 1 <0.1

78462F103 BBG01CBHS6G1 U.S. Composite for option SPY 07/21/23 P415 1 <0.1

78462F103 BBG01FFKBPR7 U.S. Composite for option SPY 08/18/23 P390 1 <0.1

78462F103 BBG01CBHS1Z1 U.S. Composite for option SPY 07/21/23 P395 1 <0.1

78462F103 BBG01HGR59L6 U.S. Composite for option SPY 09/29/23 P424 1 <0.1

Source: Form 13F Data
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Form 13-F Reporting for LINDE PLC Common Stock

CUSIP FIGI FIGI Classification

Number of Security-Level 

Records with this Combination

Value ($Billion) of Holdings 

Reported with this Combination

Correct Share Class Level FIGI

G54950103 BBG01FND0CH6 Share Class for LINDE PLC 1,371 33.2

Other FIGIs

G54950103 BBG01FND0CC1 U.S. Composite for LINDE PLC 205 32.0

G54950103 BBG00GVR8YQ9 No match on OpenFIGI 54 27.0

G54950103 BBG01FNDGN76 LINDE PLC Traded on New York Stock Exchange 10 0.1

G54950103 BBG01FNDGNN8 LINDE PLC Traded on Nasdaq 9 0.1

G54950103 BBG019PD35Z0 NEXTERA ENERGY INC 6.926% Equity Units 6 0.2

G54950103 BBG000BNDN65 U.S. Composite for LOWE'S COS INC 2 <0.1

G54950103 BBG000C5HS04 U.S. Composite for NIKE INC 2 <0.1

G54950103 BBG000CH5208 U.S. Composite for UNITEDHEALTH GROUP INC 1 <0.1

G54950103 BBG00GVR8YR8 Share Class for LINDE PLC/OLD 1 <0.1

G54950103 BBG01FP3QZQ7 German Composite for LINDE PLC 1 <0.1

Source: Form 13F Data
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Note: This chart displays the percentage of institutional managers that include at least one FIGI when filing their SEC Form 13F.  Q3 2024 only includes

 data for July and August.
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