
PIDE COVID-19 Bulletin No.10, “What Do Confirmed Numbers Tell Us? Using an Adapted SEIR Model 
for Estimation of COVID-19 in Pakistan”, had an all-important term R� Despite seeing this term in all 
projections, not many know what it means. This Bulletin does just that- explains what R� means. 
There are various factors that can impact the value of R�. These come from aspects such as social interactions 
as well as the characteristics of the virus and the course taken by the infection.
To look at the last aspect first, one important factor is how long an affected individual stays in the infectious 
state or recovers or dies. So, if the disease lasts for a long time before someone recovers or passes away, then 
that means there is a longer time for that person to cause more infections. On the other hand, if some diseases 
act rapidly, then the chance of infection spreading is reduced simply because there is a shorter period of time 
for an infectious person to infect others. Thus, R� goes down for diseases that act rapidly but goes up for 
diseases that last longer.
The R� is also affected by transmission rates. This is dependent on factors dependent on the characteristics of 
the virus and social activity. On the one hand, the more people come into contact with one another, the higher 
the chance of an infected individual coming into contact with others and potentially infecting them. On the 
other, how transmissible the virus is will impact how many of these contacts actually result in the infection 
being passed on to someone. 
As we know, the people who are infected includes those who are asymptomatic carriers i.e. people who show 
no symptoms of having the infection and are probably unaware that they have it. In fact, given the quarantine 
procedures being employed in Pakistan, once a person is confirmed as being infected, they are quarantined 
and are no longer infecting others. In fact, they are soon on their way to developing an immune response and 
fighting the infection. 
Of course, there will be more dimensions that epidemiologist consider for each infection, to get better insight 
that go into more detail about how each virus and disease operates. But for a novice overview, these are 
roughly the factors under consideration.
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Tracking Networks

Smart tracking is possible even in Pakistan with 

considerable accuracy.  Mobile phone companies can 

geo track and geolocate via cell phones. Given cell 

phone permeation this could be a fairly good 

indicator of physical networks of disease. 
The disease progresses in networks of physical 

contact as the virus jumps from host to host. With geo 

tracking of mobile phones of those who test positive 

and fairly generous testing of these network, it is 

possible to get a better handle on the transmission 

rates as well as geographical concentration of the 

infection.  
This smart tracking could be of great use in the 

corona war. 
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We see a vast variation within these results between 800,000 and around 3.5 million cases. Basically, since 
we have reduced the number of imported cases, we are now assuming that more of our cases are indigenous, 
and given that we have reached 4000 cases, it must be progressing more rapidly than before.

Conclusion

It is important to note that small variations in assumptions can lead to different estimates of R0. Even more 
critically, due to the exponential nature of the disease, we can see that small variations in calculating R0 can 
lead to very large variations in predictions over the future. Such uncertainty and variations are inevitable in 
the real world. Something as minor as delays in testing/processing test results could lead to drastically 
different predictions of the course of the disease. 
If we are to seriously estimate R�, we need to utilise all the data at our disposal, including the number of 
cases that are local or imported, and the geographic locations of the cases. In terms of testing, we need 
extensive contact tracing. And apart from that, we need to know what the testing strategy is, so that models 
and estimates can be adjusted accordingly. 
It is possible that specialists in the government are currently taking these factors into account. It would 
be helpful if they could make this information more accessible. 
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