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Load required packages

library(lubridate)

## Warning: package ’lubridate’ was built under R version 4.3.1

##
## Attaching package: ’lubridate’

## The following objects are masked from ’package:base’:

##
## date, intersect, setdiff, union
library(npmlreg)

Reading in data (from local file or dynamically)

#covid.data <- read.csv("owid-covid-data.csv")
covid.data<- read.csv("https://covid.ourworldindata.org/data/owid-covid-data.csv")

Create data set with weekly raw case and death counts
# to create a variable for weeks that starts on Mondays
covid.data$yearweek <- format(ymd(covid.data$date),"%Y,%W")

# aggregate daily to weekly counts
covid.data2<- aggregate(cbind(new_cases,new_deaths)~location+yearweek, FUN=sum, data=covid.data)

# create a wvariable with population sizes
covid.pops<- covid.data[match(covid.data2$location, covid.data$location),c("location", "population")]

# merge and label the columns
covid.week.data<-cbind(covid.data2, covid.pops$population)



colnames (covid.week.data)<- c(colnames(covid.data2), "population")

# display the first siz rows
head(covid.week.data)

## location yearweek new_cases new_deaths population
##H 1 Afghanistan 2020,00 0 0 41128772
## 2 Africa 2020,00 0 0 1426736614
## 3 Albania 2020,00 0 0 2842318
## 4 Algeria 2020,00 0 0 44903228
## 5 American Samoa 2020,00 0 0 44295
## 6 Andorra 2020,00 0 0 79843

Required function to carry out analysis

weekly.covid.rates <- function(week, lag=0,
deaths=TRUE,
digits=c(4,7),
K=c(30,6),
source.data = NULL){

if (is.character(source.data)){
all.covid.data<- read.csv(source.data)
} else {
all.covid.data<-source.data

}
select <- c("location",
"yearweek",
"new_cases",
"new_deaths",
"population"
)
non.countries <- c("International", "Europe", "Africa", "Asia", "European Union",
"Low income", "Lower middle income", "Oceania", "South America",
"North America", "Upper middle income", "High income", "World")

select.week<- all.covid.data$yearweek==week
week.data <- all.covid.datal
select.week
&'all.covid.data$location’in’non.countries,
select]

week.data[is.na(week.data)]<-0

require(npmlreg)

predict.cases<- function(fit){
population<- exp(fit$offset)
pred<- population*exp(post(fit)$int)
return(pred)
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k1<-K[1]
k2<-K[2]

week.fit <- alldist(new_cases~1 , random=~1, offset=log(population),
k=kl, data=week.data, family=poisson, tol=0.4,
plot.opt=0, verbose=FALSE)

predict.week.cases <- predict.cases(week.fit)
predict.week.case.rate<- predict.week.cases/week.data$population

covid.week.table <- data.frame(
"location" = week.data$location,
"population" = week.data$population,
"cases'"= week.data$new_cases,
"fitted cases'"= round(predict.week.cases,digits=digits[1]),
"raw case rate" = round(week.data$new_cases/week.data$population,digits=digits[2]),
"fitted case rate"= round(predict.week.case.rate, digits=digits[2])

if (deaths){
deaths.fit <- alldist(new_deaths~1 , random=~1, offset=log(predict.week.cases),
k=k2, data=week.data, family=poisson, tol=0.5,
plot.opt=0, verbose=FALSE)

predict.week.deaths <- predict.cases(deaths.fit)
predict.week.death.rate= predict.week.deaths/predict.week.cases

covid.week.table <- data.frame(
"location" = week.data$location,
"population" = week.data$population,
"cases"= week.data$new_cases,
"fitted cases"= round(predict.week.cases,digits=digits[1]),

"raw case rate" = round(week.data$new_cases/week.data$population,digits=digits[2]),
"fitted case rate"= round(predict.week.case.rate, digits=digits[2]),
"deaths"= week.data$new_deaths,

"fitted deaths"= round(predict.week.deaths, digits=digits[1]),
"raw death rate"= round(week.data$new_deaths/week.data$new_cases, digits=digits[2]),
"fitted death rate"= round(predict.week.death.rate, digits=digits[2])

return(list("covid.rates.table"=covid.week.table, "fit.cases"=week.fit, "fit.deaths"=deaths.fit))

}
else return(list("covid.rates.table"=covid.week.table, "fit.cases"=week.fit))
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Identify time span 2020-2022



cambodia.data <- covid.week.data[covid.week.data$location=="Cambodia",]
index<-1:1569 # corresponds to 2020-2022
Dates <- cambodia.data$yearweek[index]

Test run algorithm for a single week

test<- weekly.covid.rates(Dates[1],
lag=0,
K=c(30,6),
deaths=TRUE,
digits=c(4,7),
source.data=covid.week.data)

Prepare an empty matrix to store results

cambodia.results <- matrix(0,159,10)
colnames (cambodia.results)<- colnames(test[[1]])

Computing information for Table 1

sum(is.na(cambodia.data$new_deaths[index]/cambodia.data$new_cases[index]))

## [1] 26

sum(cambodia.data$new_deaths[index]/cambodia.data$new_cases[index]==0,na.rm=TRUE )

## [1] 80

sum(cambodia.data$new_deaths[index]/cambodia.data$new_cases[index]> O,na.rm=TRUE )

## [1] 53
Fit the model

for (j in 1:159){
rates <- weekly.covid.rates(Dates[j],
lag=0,
K=c(30,6),
deaths=TRUE,
digits=c(4,7),
source.data=covid.week.data)$covid.rates.table
cambodia.results[j,]<- unlist(rates[rates$location=="Cambodia",])
if (§%%10==0){print (j)}
}
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Display first 10 rows of outcome

cambodia.

#it
##  [1,]
# [2,]
##  [3,]
## [4,]
##  [5,]
## [6,]
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##  [9,]
## [10,]
#it
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##  [9,]
## [10,]
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results([1:10,]
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Produce graphical summaries

yul<-max(cambodia.data$new_cases[index])*1.2

plot(cambodia.data$new_cases[index], ylab='"cases", xlab="week",
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main="Cambodia: Weekly case counts", type="1", ylim=c(0,yul))
segments(53,0,53,yul, col="grey")
segments(107,0,107,yul, col="grey")



text (20, .92xyul, "2020", col="grey30")
text (80, .92xyul, "2021", col="grey30")
text (140, .92*%yul, "2022", col="grey30")
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dul<- max(cambodia.data$new_deaths[index])*1.2

plot(cambodia.data$new_deaths[index], ylab="deaths", xlab="week",
main="Cambodia: Weekly death counts",type="1", ylim=c(0,dul))

segments(53,0,53,dul, col='"grey")

segments(107,0,107,dul, col="grey")

text (20, .92xdul, "2020", col="grey30")

text (80, .92xdul, "2021", col="grey30")

text (140, .92*%dul, "2022", col="grey30")



Cambodia: Weekly death counts
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plot(as.numeric(cambodia.results[,"raw.death.rate"]),
as.numeric(cambodia.results[,"fitted.death.rate"]),
ylab="fitted death rates", xlab="raw death rates", type="p", #ylim=c(0,dful),
col="grey30", main="Fitted vs raw weekly death rates")

abline(0,1, lwd=1.2)



Fitted vs raw weekly death rates
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dful<- max(as.numeric(cambodia.results[index,"fitted.death.rate"]))*1.2

plot(as.numeric(cambodia.results[,"fitted.death.rate"]),
ylab="fitted death rates", xlab="week", type="1", ylim=c(0,dful),
main="Fitted weekly death rates")

segments(53,0,53, dful, col="grey")

segments(107,0,107,dful, col="grey")

text (20, .92*dful, "2020", col="grey30")

text (80, .92+xdful, "2021", col="grey30")

text (140, .92*dful, "2022", col="grey30")



fitted death rates

03 04 05

0.2

00 01

Fitted weekly death rates

2020 2021

2022

50 100

week

150




	Load required packages
	Reading in data (from local file or dynamically)
	Create data set with weekly raw case and death counts
	Required function to carry out analysis
	Identify time span 2020-2022
	Test run algorithm for a single week
	Prepare an empty matrix to store results
	Computing information for Table 1
	Fit the model
	Display first 10 rows of outcome
	Produce graphical summaries

