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Ticker Name 

QQQ INVESCO QQQ TRUST SERIES 1 

SMR10YUS Solactive Munich Re FIVE US 10Y T-Note Futures Index 

SMR2YUS Solactive Munich Re FIVE US 2Y T-Note Futures Index 

https://www.invesco.com/qqq-etf/en/home.html
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Underlying Data Notation 

truVol QQQ Equity Variance �̂�𝑡
𝑄𝑄𝑄  

truVol Smoothed Risk Scalar 𝑆𝑚𝑜𝑜𝑡ℎ𝑒𝑑𝑅𝑖𝑠𝑘𝑆𝑐𝑎𝑙𝑎𝑟𝑡 

truVol Risk Model 𝑅𝑖𝑠𝑘𝑀𝑜𝑑𝑒𝑙𝑡 

 



 
 

5 
 

𝑅𝑡
𝑖 =

(𝐶𝑙𝑜𝑠𝑒𝑡
𝑖+𝐷𝑡,𝑒𝑥

𝑖 )

(𝐶𝑙𝑜𝑠𝑒𝑡−1
𝑖 +𝐷𝑡−1,ex

𝑖 )
− 1      𝑖 ∈ {𝑄𝑄𝑄}

𝐶𝑙𝑜𝑠𝑒𝑡
𝑖: 𝑇ℎ𝑒 𝑐𝑙𝑜𝑠𝑖𝑛𝑔 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑈𝑛𝑑𝑒𝑟𝑙𝑦𝑖𝑛𝑔 𝐶𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 𝑖 𝑜𝑛 𝐼𝑛𝑑𝑒𝑥 𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝐷𝑎𝑦 𝑡 

𝐷𝑡,𝑒𝑥
𝑖 : 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑 𝑎𝑚𝑜𝑢𝑛𝑡 𝑓𝑜𝑟 𝑈𝑛𝑑𝑒𝑟𝑙𝑦𝑖𝑛𝑔 𝐶𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 𝑖  𝑤𝑖𝑡ℎ 𝑎𝑛 𝑒𝑥-𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑 𝑑𝑎𝑡𝑒 𝑜𝑛 𝐼𝑛𝑑𝑒𝑥 𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝐷𝑎𝑦 𝑡

Dividend Ex-Date: Dividends are included in the total return calculation based on their ex-dividend date, not 
the payable date.  

Underlying Component Holidays: In the event of a holiday, the calculation includes all dividends declared with 
an ex-dividend date between the previous trading day (t-1) and the current trading day (t). Similarly, for the 
previous day's calculation, dividends declared with an ex-dividend date between the day before the previous 
trading day (t-2) and the previous trading day (t-1) are included. 

𝐸𝑅𝑡
𝑖 = {

𝑅𝑡
𝑖 −

𝑅𝐹𝑅𝑡−1

360
∗ 𝑑𝑎𝑦𝑠(𝑡, 𝑡 − 1), 𝑖 ∈ {𝑄𝑄𝑄}

𝑅𝑡
𝑖 , 𝑒𝑙𝑠𝑒

𝐸𝑅𝑡
𝑖 : 𝐸𝑥𝑐𝑒𝑠𝑠 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑓 𝑈𝑛𝑑𝑒𝑟𝑙𝑦𝑖𝑛𝑔 𝐶𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 𝑖 𝑜𝑛 𝐼𝑛𝑑𝑒𝑥 𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝐷𝑎𝑦 𝑡 

𝑅𝐹𝑅𝑡: 𝐹𝑒𝑑 𝐹𝑢𝑛𝑑𝑠 𝑜𝑛 𝐼𝑛𝑑𝑒𝑥 𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝐷𝑎𝑦 𝑡 

𝑑𝑎𝑦𝑠(𝑡, 𝑡 − 1): 𝐴𝑐𝑡𝑢𝑎𝑙 𝑑𝑎𝑦 𝑐𝑜𝑢𝑛𝑡 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑑𝑎𝑦 𝑡 (𝑖𝑛𝑐𝑙𝑢𝑠𝑖𝑣𝑒)𝑎𝑛𝑑 𝑑𝑎𝑦 𝑡 − 1 (𝑒𝑥𝑐𝑙𝑢𝑠𝑖𝑣𝑒) 

𝑡 − 1: 𝐼𝑛𝑑𝑒𝑥 𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝐷𝑎𝑦 𝑖𝑚𝑚𝑒𝑑𝑖𝑎𝑡𝑒𝑙𝑦 𝑝𝑟𝑒𝑐𝑒𝑒𝑑𝑖𝑛𝑔 𝐼𝑛𝑑𝑒𝑥 𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝐷𝑎𝑦 𝑡

𝐸𝑅𝐿𝑡
𝑖 = 𝐸𝑅𝐿𝑡−1

𝑖 ∗ (1 + 𝐸𝑅𝑡
𝑖)

𝐸𝑅𝐿0
𝑖 = 𝐶𝑙𝑜𝑠𝑒0

𝑖
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𝐼𝑛𝑑𝑒𝑥0 = 1000

𝐼𝑛𝑑𝑒𝑥𝑡 = 𝐼𝑛𝑑𝑒𝑥𝑡−1 + ∑ 𝑈𝑛𝑖𝑡𝑠𝑡−1
𝑖 ∗ (𝐸𝑅𝐿𝑡

𝑖 − 𝐸𝑅𝐿𝑡−1
𝑖 )

𝑖∈{𝑄𝑄𝑄,10𝑌,2𝑌}

− 𝐼𝑛𝑑𝑒𝑥𝐶𝑜𝑠𝑡𝑠𝑡

 

𝐼𝑛𝑑𝑒𝑥𝐶𝑜𝑠𝑡𝑠𝑡

𝐼𝑛𝑑𝑒𝑥𝐶𝑜𝑠𝑡𝑠𝑡 =  {
𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝐶𝑜𝑠𝑡𝑡 + 𝐼𝑛𝑑𝑒𝑥𝐷𝑒𝑐𝑟𝑒𝑚𝑒𝑛𝑡𝑡 , 𝑡 = 1

𝑇𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛𝐶𝑜𝑠𝑡𝑡 + 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝐶𝑜𝑠𝑡𝑡 + 𝐼𝑛𝑑𝑒𝑥𝐷𝑒𝑐𝑟𝑒𝑚𝑒𝑛𝑡𝑡 , 𝑡 > 1

 

𝑇𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛𝐶𝑜𝑠𝑡𝑡 = ∑ 𝐴𝑏𝑠(𝑈𝑛𝑖𝑡𝑠𝑡−1
𝑖 − 𝑈𝑛𝑖𝑡𝑠𝑡−2

𝑖 ) ∗ 𝑇𝐶𝑖 ∗ 𝐸𝑅𝐿𝑡−1
𝑖

𝑖∈{𝑄𝑄𝑄,10𝑌,2𝑌}

 

𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝐶𝑜𝑠𝑡𝑡 =  
𝑑𝑎𝑦𝑠(𝑡, 𝑡 − 1)

360
∑ 𝐴𝑏𝑠(𝑈𝑛𝑖𝑡𝑠𝑡−1

𝑖 ) ∗ 𝐻𝐶𝑖 ∗ 𝐸𝑅𝐿𝑡−1
𝑖

𝑖∈{𝑄𝑄𝑄,10𝑌,2𝑌}

 

𝐼𝑛𝑑𝑒𝑥𝐷𝑒𝑐𝑟𝑒𝑚𝑒𝑛𝑡𝑡 = 𝐼𝑛𝑑𝑒𝑥𝑡−1 ∗
𝑑𝑎𝑦𝑠(𝑡, 𝑡 − 1)

360
∗ 0.005

𝑈𝑛𝑖𝑡𝑠𝑡
𝑖 =

𝐹𝑖𝑛𝑎𝑙𝑊𝑒𝑖𝑔ℎ𝑡𝑡−1
𝑖 × 𝐼𝑛𝑑𝑒𝑥𝑡−1

𝐸𝑅𝐿𝑡−1
𝑖

𝑖 𝑇𝐶𝑖 𝐻𝐶𝑖
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Each business day 
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http://www.invescoindexing.com/
mailto:IndexSupport@invesco.com
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