
• 

• 

• 

• 

• 

• 

• 

• 

• 

https://docs.uniswap.org/contracts/v2/concepts/protocol-overview/how-uniswap-works
https://docs.uniswap.org/contracts/v2/concepts/protocol-overview/how-uniswap-works


• 

• 

• 

o 

o 

o 

• 

• 





The Ratcheting AMM (“RAMM”) 

• 

• 

• 

• 

• 

𝑀𝐶𝑅 =
𝑇𝑜𝑡𝑎𝑙 𝐴𝑐𝑡𝑖𝑣𝑒 𝐶𝑜𝑣𝑒𝑟 𝐴𝑚𝑜𝑢𝑛𝑡

4.8
 

• 

• 

• 

• 

𝐵𝑉 =  
𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑃𝑜𝑜𝑙 𝑣𝑎𝑙𝑢𝑒 𝑖𝑛 𝐸𝑇𝐻

𝑁𝑋𝑀 𝑆𝑢𝑝𝑝𝑙𝑦

https://docs.nexusmutual.io/protocol/capital-pool/mcr
https://docs.uniswap.org/protocol/V2/concepts/protocol-overview/how-uniswap-works


𝑠𝑝𝑜𝑡𝑎 ≥ 𝐵𝑉 ∗ (1 + 𝑜𝑟𝑎𝑐𝑙𝑒𝐵𝑢𝑓𝑓𝑒𝑟)

• 

0 ≤ 𝑠𝑝𝑜𝑡𝑏 ≤ 𝐵𝑉 ∗ (1 − 𝑜𝑟𝑎𝑐𝑙𝑒𝐵𝑢𝑓𝑓𝑒𝑟) 

• 

𝑅𝑎𝑡𝑐ℎ𝑒𝑡 𝑇𝑎𝑟𝑔𝑒𝑡 𝑉𝑎𝑙𝑢𝑒𝑠 = 𝐵𝑉 ∗ (1 ± 𝑜𝑟𝑎𝑐𝑙𝑒𝐵𝑢𝑓𝑓𝑒𝑟)

• 

o 𝑙𝑖𝑞 < 𝑙𝑖𝑞𝑡𝑎𝑟𝑔𝑒𝑡

𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑃𝑜𝑜𝑙 > 𝑀𝐶𝑅 + 𝑙𝑖𝑞𝑡𝑎𝑟𝑔𝑒𝑡

o 𝑙𝑖𝑞 > 𝑙𝑖𝑞𝑡𝑎𝑟𝑔𝑒𝑡

• 

𝑡𝑤𝑎𝑝𝑎  𝑡𝑤𝑎𝑝𝑏 

• 

𝑜𝑟𝑎𝑐𝑙𝑒𝐵𝑢𝑓𝑓𝑒𝑟

• 

• 

• 

• 

• 

• 

https://docs.nexusmutual.io/protocol/capacity/
https://docs.nexusmutual.io/protocol/capacity/
https://docs.nexusmutual.io/protocol/staking/
https://docs.nexusmutual.io/protocol/cover/


• 

• 

• 

𝑀𝐶𝑅 = 𝑓(𝐶𝑜𝑣𝑒𝑟) =
𝑇𝑜𝑡𝑎𝑙 𝐴𝑐𝑡𝑖𝑣𝑒 𝐶𝑜𝑣𝑒𝑟 𝐴𝑚𝑜𝑢𝑛𝑡

4.8

 

o 

o (1 + 𝑜𝑟𝑎𝑐𝑙𝑒𝐵𝑢𝑓𝑓𝑒𝑟) ∗ 𝐵𝑉

o 

o 

𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡𝑎 = (1 + 𝑜𝑟𝑎𝑐𝑙𝑒𝐵𝑢𝑓𝑓𝑒𝑟) ∗ 𝐵𝑉

o 

 

o 

o (1 − 𝑜𝑟𝑎𝑐𝑙𝑒𝐵𝑢𝑓𝑓𝑒𝑟) ∗ 𝐵𝑉,

o 



o 

𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡𝑏 = (1 − 𝑜𝑟𝑎𝑐𝑙𝑒𝐵𝑢𝑓𝑓𝑒𝑟) ∗ 𝐵𝑉.

o 

  𝐵𝑜𝑜𝑘 𝑉𝑎𝑙𝑢𝑒 (" )
  
𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑃𝑜𝑜𝑙 𝑣𝑎𝑙𝑢𝑒 𝑖𝑛 𝐸𝑇𝐻

𝑁𝑋𝑀 𝑆𝑢𝑝𝑝𝑙𝑦

  𝑙𝑖𝑞

  𝑁𝑋𝑀𝑎

  𝑘𝑎

𝑙𝑖𝑞 ∗ 𝑁𝑋𝑀𝑎

  𝑁𝑋𝑀𝑏

  𝑘𝑏

𝑙𝑖𝑞 ∗ 𝑁𝑋𝑀𝑏

  𝑠𝑝𝑜𝑡𝑎

𝑙𝑖𝑞

𝑁𝑋𝑀𝑎

  𝑠𝑝𝑜𝑡𝑏

𝑙𝑖𝑞

𝑁𝑋𝑀𝑏

  𝑙𝑖𝑞𝑡𝑎𝑟𝑔𝑒𝑡

  𝑙𝑖𝑞𝑆𝑝𝑒𝑒𝑑𝑜𝑢𝑡

𝑙𝑖𝑞 >

𝑙𝑖𝑞𝑡𝑎𝑟𝑔𝑒𝑡

  𝑖𝑛𝑖𝑡𝑖𝑎𝑙𝐵𝑢𝑑𝑔𝑒𝑡

𝑙𝑖𝑞𝑆𝑝𝑒𝑒𝑑𝑖𝑛

𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑆𝑝𝑒𝑒𝑑𝑏



  𝑓𝑎𝑠𝑡𝐿𝑖𝑞𝑆𝑝𝑒𝑒𝑑𝑖𝑛

𝑖𝑛𝑖𝑡𝑖𝑎𝑙𝐵𝑢𝑑𝑔𝑒𝑡

  𝑙𝑖𝑞𝑆𝑝𝑒𝑒𝑑𝑖𝑛

𝑖𝑛𝑖𝑡𝑖𝑎𝑙𝐵𝑢𝑑𝑔𝑒𝑡

  𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡
𝑠𝑝𝑜𝑡

𝐵𝑉

  𝑜𝑟𝑎𝑐𝑙𝑒𝐵𝑢𝑓𝑓𝑒𝑟
𝐵𝑜𝑜𝑘 𝑉𝑎𝑙𝑢𝑒

 

—

  𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡𝑎 𝑠𝑝𝑜𝑡𝑎 (1 + 𝑜𝑟𝑎𝑐𝑙𝑒𝐵𝑢𝑓𝑓𝑒𝑟)

∗ 𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡

  𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡𝑏 𝑠𝑝𝑜𝑡𝑏 (1 − 𝑜𝑟𝑎𝑐𝑙𝑒𝐵𝑢𝑓𝑓𝑒𝑟)

∗ 𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡

  𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑆𝑝𝑒𝑒𝑑𝑎 𝑠𝑝𝑜𝑡𝑎

𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡𝑎

4% 𝑜𝑓 𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡

  𝑓𝑎𝑠𝑡𝑅𝑎𝑡𝑐ℎ𝑒𝑡𝑆𝑝𝑒𝑒𝑑𝑏

𝑠𝑝𝑜𝑡𝑏

𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡𝑏

50% 𝑜𝑓 𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡

  𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑆𝑝𝑒𝑒𝑑𝑏

𝑠𝑝𝑜𝑡𝑏

𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡𝑏

4 % 𝑜𝑓 𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡



• 𝑛

• 𝑛𝑒𝑤𝐿𝑖𝑞 = 𝑙𝑖𝑞 + 𝑛

• 𝑛𝑒𝑤𝑁𝑋𝑀𝑎 =
𝑘𝑎

𝑛𝑒𝑤𝐿𝑖𝑞

• 𝑥 = 𝑁𝑋𝑀𝑎 − 𝑛𝑒𝑤𝑁𝑋𝑀𝑎 𝑛

𝑛𝑒𝑤𝑁𝑋𝑀𝑏 =
𝑠𝑝𝑜𝑡𝑏

𝑛𝑒𝑤𝐿𝑖𝑞
𝑛𝑒𝑤𝐾𝑏 = 𝑛𝑒𝑤𝐿𝑖𝑞 ∗

𝑛𝑒𝑤𝑁𝑋𝑀𝑏

• 𝑛𝑒𝑤𝑆𝑝𝑜𝑡𝑎 = 𝑚𝑎𝑥(𝑠𝑝𝑜𝑡𝑎 − 𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑆𝑝𝑒𝑒𝑑𝑎 ∗ 𝑑𝑎𝑦𝑠 𝑠𝑖𝑛𝑐𝑒 𝑙𝑎𝑠𝑡 𝐴𝑏𝑜𝑣𝑒 𝑃𝑜𝑜𝑙 𝑠𝑤𝑎𝑝, 𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡𝑎)

• 𝑁𝑋𝑀𝑎 𝑙𝑖𝑞

• 𝑛

𝑛 =
𝑙𝑖𝑞

𝑛𝑒𝑤𝑆𝑝𝑜𝑡𝑎
− 𝑁𝑋𝑀𝑎

• 𝑛𝑒𝑤𝑁𝑋𝑀𝑎 = 𝑁𝑋𝑀𝑎 + 𝑛

• 𝑛𝑒𝑤𝐾𝑎 = 𝑙𝑖𝑞 ∗ 𝑛𝑒𝑤𝑁𝑋𝑀𝑎

• 
𝑙𝑖𝑞

𝑛𝑒𝑤𝑁𝑋𝑀𝑎

• 𝑛

• 𝑛𝑒𝑤𝑁𝑋𝑀𝑏 = 𝑁𝑋𝑀𝑏 + 𝑛

• 𝑛𝑒𝑤𝐿𝑖𝑞 =
𝑘𝑏

𝑛𝑒𝑤𝑁𝑋𝑀𝑏

• 𝑥 = 𝑙𝑖𝑞 − 𝑛𝑒𝑤𝐿𝑖𝑞 𝑛

𝑛𝑒𝑤𝑁𝑋𝑀𝑎 =
𝑠𝑝𝑜𝑡𝑎

𝑛𝑒𝑤𝐿𝑖𝑞
𝑛𝑒𝑤𝐾𝑎 = 𝑛𝑒𝑤𝐿𝑖𝑞 ∗

𝑛𝑒𝑤𝑁𝑋𝑀𝑎



• 𝑛𝑒𝑤𝑆𝑝𝑜𝑡𝑏 = 𝑚𝑖𝑛(𝑠𝑝𝑜𝑡𝑏 + 𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑆𝑝𝑒𝑒𝑑𝑏 ∗ 𝑑𝑎𝑦𝑠 𝑠𝑖𝑛𝑐𝑒 𝑙𝑎𝑠𝑡 𝐵𝑒𝑙𝑜𝑤 𝑃𝑜𝑜𝑙 𝑠𝑤𝑎𝑝, 𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡𝑏)

• 𝑁𝑋𝑀𝑏 𝑙𝑖𝑞

• 𝑛

𝑛 = 𝑁𝑋𝑀𝑏 −
𝑙𝑖𝑞

𝑛𝑒𝑤𝑆𝑝𝑜𝑡𝑏

• 𝑛𝑒𝑤𝑁𝑋𝑀𝑏 − 𝑛

• 𝑛𝑒𝑤𝐾𝑏 = 𝑙𝑖𝑞 ∗ 𝑛𝑒𝑤𝑁𝑋𝑀𝑏

• 
𝑙𝑖𝑞

𝑛𝑒𝑤𝑁𝑋𝑀𝑏

• 𝑙𝑖𝑞 𝑙𝑖𝑞𝑡𝑎𝑟𝑔𝑒𝑡

• 𝑙𝑖𝑞 < 𝑙𝑖𝑞𝑡𝑎𝑟𝑔𝑒𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑃𝑜𝑜𝑙 > 𝑀𝐶𝑅 + 𝑙𝑖𝑞𝑡𝑎𝑟𝑔𝑒𝑡 𝑛𝑒𝑤𝐿𝑖𝑞 =

𝑚𝑖𝑛(𝑙𝑖𝑞 + 𝑙𝑖𝑞𝑆𝑝𝑒𝑒𝑑 ∗ 𝑑𝑎𝑦𝑠 𝑠𝑖𝑛𝑐𝑒 𝑙𝑎𝑠𝑡 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛, 𝑙𝑖𝑞𝑡𝑎𝑟𝑔𝑒𝑡)

• 

o 𝑛𝑒𝑤𝑁𝑋𝑀𝑎 =
𝑠𝑝𝑜𝑡𝑎

𝑛𝑒𝑤𝐿𝑖𝑞

o 𝑛𝑒𝑤𝑁𝑋𝑀𝑏 =
𝑠𝑝𝑜𝑡𝑏

𝑛𝑒𝑤𝐿𝑖𝑞

• 

o 𝑛𝑒𝑤𝐾𝑎 = 𝑛𝑒𝑤𝑁𝑋𝑀𝑎 ∗ 𝑛𝑒𝑤𝐿𝑖𝑞

o 𝑛𝑒𝑤𝐾𝑏 = 𝑛𝑒𝑤𝑁𝑋𝑀𝑏 ∗ 𝑛𝑒𝑤𝐿𝑖𝑞

• 𝑙𝑖𝑞 𝑙𝑖𝑞𝑡𝑎𝑟𝑔𝑒𝑡

• 𝑙𝑖𝑞 > 𝑙𝑖𝑞𝑡𝑎𝑟𝑔𝑒𝑡 𝑛𝑒𝑤𝐿𝑖𝑞 = 𝑚𝑎𝑥(𝑙𝑖𝑞 − 𝑙𝑖𝑞𝑆𝑝𝑒𝑒𝑑𝑜𝑢𝑡 ∗

𝑑𝑎𝑦𝑠 𝑠𝑖𝑛𝑐𝑒 𝑙𝑎𝑠𝑡 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛, 𝑙𝑖𝑞𝑡𝑎𝑟𝑔𝑒𝑡)

• 

o 𝑛𝑒𝑤𝑁𝑋𝑀𝑎 =
𝑠𝑝𝑜𝑡𝑎

𝑛𝑒𝑤𝐿𝑖𝑞

o 𝑛𝑒𝑤𝑁𝑋𝑀𝑏 =
𝑠𝑝𝑜𝑡𝑏

𝑛𝑒𝑤𝐿𝑖𝑞



• 

o 𝑛𝑒𝑤𝐾𝑎 = 𝑛𝑒𝑤𝑁𝑋𝑀𝑎 ∗ 𝑛𝑒𝑤𝐿𝑖𝑞

o 𝑛𝑒𝑤𝐾𝑏 = 𝑛𝑒𝑤𝑁𝑋𝑀𝑏 ∗ 𝑛𝑒𝑤𝐿𝑖𝑞

• 𝑓𝑎𝑠𝑡𝐿𝑖𝑞𝑆𝑝𝑒𝑒𝑑𝑖𝑛 𝑙𝑖𝑞𝑆𝑝𝑒𝑒𝑑𝑖𝑛

• 𝑓𝑎𝑠𝑡𝑅𝑎𝑡𝑐ℎ𝑒𝑡𝑆𝑝𝑒𝑒𝑑𝑏 𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑆𝑝𝑒𝑒𝑑𝑏

𝑖𝑛𝑖𝑡𝑖𝑎𝑙𝐵𝑢𝑑𝑔𝑒𝑡

• 

• 

• 



𝑡𝑤𝑎𝑝𝑎

𝑡𝑤𝑎𝑝𝑏

𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒𝑃𝑟𝑖𝑐𝑒𝑎

𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒𝑃𝑟𝑖𝑐𝑒𝑏

𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛

𝑔𝑟𝑎𝑛𝑢𝑙𝑎𝑟𝑖𝑡𝑦 𝑡𝑤𝑎𝑝

𝑜𝑏𝑠𝐼𝑛𝑑𝑒𝑥 𝑡𝑤𝑎𝑝

𝑝𝑒𝑟𝑖𝑜𝑑𝑆𝑖𝑧𝑒 𝑡𝑤𝑎𝑝

𝑐𝑢𝑟𝑟𝑒𝑛𝑡𝑇𝑖𝑚𝑒𝑠𝑡𝑎𝑚𝑝
𝑝𝑒𝑟𝑖𝑜𝑑𝑆𝑖𝑧𝑒

𝑝𝑎

𝑝𝑎 = 𝑚𝑖𝑛(𝑡𝑤𝑎𝑝𝑎 , 𝑠𝑝𝑜𝑡𝑎)

𝑝𝑏

𝑝𝑏 = 𝑚𝑎𝑥(𝑡𝑤𝑎𝑝𝑏 , 𝑠𝑝𝑜𝑡𝑏)

𝑖𝑝𝐹𝑙𝑜𝑜𝑟

𝑖𝑝𝐶𝑒𝑖𝑙

𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑃𝑟𝑖𝑐𝑒 ("𝑖𝑝")
𝑖𝑝 = 𝑚𝑎𝑥 (𝑚𝑖𝑛(𝑝𝑎 + 𝑝𝑏 − 𝐵𝑉, 𝑖𝑝𝐶𝑒𝑖𝑙 ∗ 𝐵𝑉) , 𝑖𝑝𝐹𝑙𝑜𝑜𝑟 ∗ 𝐵𝑉)

• — 𝑡𝑤𝑎𝑝𝑎 —

— 𝑡𝑤𝑎𝑝𝑏 —



• 

o 𝑝𝑎 = 𝑚𝑖𝑛(𝑡𝑤𝑎𝑝𝑎 , 𝑠𝑝𝑜𝑡𝑎)

o 𝑝𝑏 = 𝑚𝑎𝑥(𝑡𝑤𝑎𝑝𝑏 , 𝑠𝑝𝑜𝑡𝑏)

• 

𝑖𝑝 = 𝑝𝑎 + 𝑝𝑏 − 𝐵𝑉

𝑝𝑖

𝐵𝑉

𝑝𝑎 𝑝𝑏

𝑝𝑖

• 

• 

𝑔𝑟𝑎𝑛𝑢𝑙𝑎𝑟𝑖𝑡𝑦 = 3 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛

𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒𝑃𝑟𝑖𝑐𝑒𝑎 𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒𝑃𝑟𝑖𝑐𝑒𝑏

𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒𝑃𝑟𝑖𝑐𝑒𝑖

https://docs.uniswap.org/contracts/v2/concepts/core-concepts/oracles
https://docs.uniswap.org/contracts/v2/concepts/core-concepts/oracles


𝑜𝑏𝑠𝐼𝑛𝑑𝑒𝑥 𝑜𝑏𝑠𝐼𝑛𝑑𝑒𝑥

𝑜𝑏𝑠𝐼𝑛𝑑𝑒𝑥 = 𝑐𝑒𝑖𝑙 (
𝑐𝑢𝑟𝑟𝑒𝑛𝑡𝑇𝑖𝑚𝑒𝑠𝑡𝑎𝑚𝑝

𝑝𝑒𝑟𝑖𝑜𝑑𝑆𝑖𝑧𝑒
) 𝑚𝑜𝑑 𝑔𝑟𝑎𝑛𝑢𝑙𝑎𝑟𝑖𝑡𝑦

𝑔𝑟𝑎𝑛𝑢𝑙𝑎𝑟𝑖𝑡𝑦 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠

𝑖𝑝

• 𝑙𝑖𝑞 𝑁𝑋𝑀𝑎 𝑁𝑋𝑀𝑏

𝑠𝑝𝑜𝑡𝑎 𝑠𝑝𝑜𝑡𝑏

• 𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒𝑃𝑟𝑖𝑐𝑒𝑖

𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛

• 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠

𝑡𝑤𝑎𝑝𝑎 𝑡𝑤𝑎𝑝𝑏

𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒𝑃𝑟𝑖𝑐𝑒𝑖 𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒𝑃𝑟𝑖𝑐𝑒(𝑖 − 2) 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛

𝑡𝑤𝑎𝑝 =
𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒𝑃𝑟𝑖𝑐𝑒𝑖 − 𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒𝑃𝑟𝑖𝑐𝑒𝑖−2

𝑠𝑒𝑐𝑜𝑛𝑑𝑠 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑖 𝑎𝑛𝑑 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛(𝑖−2)

𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠 𝑡𝑤𝑎𝑝

𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒𝑃𝑟𝑖𝑐𝑒𝑖 2 ∗ 𝑝𝑒𝑟𝑖𝑜𝑑𝑆𝑖𝑧𝑒 1 ∗

𝑝𝑒𝑟𝑖𝑜𝑑𝑆𝑖𝑧𝑒

—



• 

• 

• 

• 

𝑟𝑎𝑡𝑐ℎ𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡𝑏


