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Reproductive Number

• Basic Reproductive Number
– Average number of secondary cases per primary case in a completely 

susceptible population
• Effective Reproductive Number

– The expected number of secondary cases per primary case at time t, 
considering intervention measures in place

• Instantaneous Reproductive Number
– the average number of secondary cases that each infected individual at 

time t would infect, if the conditions remained as they were at time t



Serial Number

• Generational Number
– The time between primary case exposure and secondary case exposure

• Serial Number
– The time between onset of symptoms in the primary case and onset of 

symptoms in secondary case

Assume 𝛽𝛽 is the infectious contact rate,
𝛾𝛾 is the recovery/removal rate,
𝑦𝑦𝑡𝑡 is the number of cases at time t and 
(𝑔𝑔1, … ,𝑔𝑔𝑀𝑀) is the probability density for serial number, then



Formulas

• Basic Reproductive Number

𝑅𝑅0 = 𝑁𝑁
𝛽𝛽
𝛾𝛾

• Effective Reproductive Number

𝑦𝑦𝑡𝑡 = 𝑅𝑅𝑒𝑒 𝑡𝑡 − 1 𝑔𝑔1𝑦𝑦𝑡𝑡−1 + ⋯+ 𝑅𝑅𝑒𝑒 𝑡𝑡 − 𝑀𝑀 𝑔𝑔𝑀𝑀𝑦𝑦𝑡𝑡−𝑀𝑀 = �
𝑖𝑖=1

𝑀𝑀

𝑅𝑅𝑒𝑒 𝑡𝑡 − 𝑖𝑖 𝑔𝑔𝑖𝑖𝑦𝑦𝑡𝑡−𝑖𝑖

• Instantaneous Reproductive number

�𝑅𝑅 𝑡𝑡 =
𝑦𝑦𝑡𝑡

∑𝑠𝑠=1𝑡𝑡 𝑔𝑔𝑠𝑠.𝑦𝑦𝑡𝑡−𝑠𝑠
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not intended to be a comprehensive study, nor to provide actuarial advice or advice of any nature and should not be treated as a substitute for specific advice 
concerning individual situations. On no account may any part of this publication be reproduced without the written permission of the IFoA
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