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In the early 1980s, globally, just a handful of researchers worked at the interface of statistical analysis of infectious disease
data and dynamic models. Reading Ellenberg and Morris on HIV and Covid-19, one might think that not much else had
happened in the intervening 40 years. Since the beginning of the HIV pandemic, computational power, availability of data
relevant to understanding natural history and dynamics of emerging infectious diseases, statistical methods for fitting
non-linear dynamic models, whether stochastic or deterministic, and machine learning methods for prediction have all
increased enormously.

A lot of research by statisticians and modelers on other infectious diseases besides HIV, including emerging infectious
diseases, helped propel the fields of quantitative methods for infectious diseases forward from the 1980s onward. With
the advent of the use of Markov chain Monte Carlo (MCMC) methods in statistics in the early 1990s, the ability to do
estimation was much improved. Infectious diseases can be thought of as partially observed Markov processes. Many
aspects of infectious disease transmission are not observed, such as infection times, clearance times, onset, and end of
infectiousness, so latent period, incubation period, generation time, basic reproduction number, and other natural history
parameters could be poorly estimated. MCMC methods improved the situation.1,2 Other statistical methods for inference
for nonlinear dynamical systems in infectious disease have grown enormously.3 Causal inference used to make the no
interference assumption, which usually does not hold in infectious diseases. Causal inference with interference started
making headway in the early 1990s, but really took off well after 2000,4 fueled largely by social scientists as well.

After the 9/11 attack in 2001, the US government was interested in preparing for a bioterrorist smallpox attack and
created a working group of modelers and statisticians under the Secretary for Heath and Human Services. Preparation
for a possible pandemic of pathogenic avian influenza was supported by the initiation of the Models of infectious Disease
Agent Study (MIDAS) Network in 2004. Instead of avian influenza, the influenza A (H1N1) pandemic struck in early 2009.
The H1N1 pandemic fueled more statistical and dynamic modeling advances, and data became increasingly available.
Multiscale mobility modeling has made use of the enormous computational power to do global modeling,5 initially in
the context of seasonal influenza, but with the ability to pivot to be used to other emerging infectious diseases. The West
African Ebola outbreak 2014-2105, though not a global pandemic, challenged statisticians/modelers alike because of lack
of data about the populations in Liberia, Guinea, and Sierra Leone. But it led to the novel ring vaccination trial in Guinea,6
which was the result of thinking at the interface of transmission, statistics, and cluster-randomized clinical trials.

After the West African Ebola outbreak came the Aedes-borne outbreaks of chikungunya and ZIka in the western
hemisphere. These also raised novel challenges for statistician/modelers. The interface of infectious disease models, sta-
tistical and epidemiological methods, and causal inference fields has grown tremendously in the past 40 years. All of this
paved the way for a rapid response by the huge global community of statisticians, dynamic modelers, genome scientists,
computer scientists, and epidemiologists when news of a novel coronavirus broke in early January 2019.
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