Interrupted Time Series Analysis of the 2002 HFRS Prevention and Control Plan in Hebei Province
library(tseries)       
library(forecast)      
library(x12)           
library(nlme)          
library(ggplot2)       
library(zoo) 
[bookmark: OLE_LINK2]mydata <- read_excel("D:\\Users\\Lenovo\\Desktop\\model_analysis\\1981-2024.xlsx")
head(mydata)
y <- mydata$y
years <- mydata$Year
n <- length(y)
ts_y <- ts(y, start = c(1981), frequency = 1)
adf_test_original <- adf.test(ts_y)
print(adf_test_original)
lny<- log(ts_y)  
adf_lny <- adf.test(lny)
print(adf_lny)
Time <- 1:n 
intervention_year <- 2002
Intervention <- ifelse(years >= intervention_year, 1, 0)
PostSlope <- ifelse(years >= intervention_year, Time - min(Time[years >= intervention_year]) + 1, 0)
Peak <- ifelse(years %in% peak_years, 1, 0)
ITS_data <- data.frame(
  Year = years,
  y = lny,
  Time = Time,
  Intervention = Intervention,
  PostSlope = PostSlope,
  Peak = Peak
)

head(ITS_data)
its_model <- lm(lny ~ Time + Intervention + PostSlope + Peak, data = ITS_data)
summary(its_model)
residuals_ols <- resid(its_model)
Box.test(residuals_ols, lag = 20, type = "Ljung-Box")
gls_model <- gls(ts_y_log ~ Time + Intervention + PostSlope + peak, 
                   data = data,
                   correlation = corARMA(p = 3, q = 0, form = ~1),
                   method = "ML")
summary(gls_model)
resid_gls <- resid(gls_model, type = "normalized")
Box.test(resid_final, lag = 20, type = "Ljung-Box")


[bookmark: OLE_LINK1]Interrupted Time Series Analysis of the Vaccination Program in Key Endemic Areas of Qinhuangdao, Hebei Province, with October 2008 as the Intervention Point
mydata <- read_excel("D:\\Users\\Lenovo\\Desktop\\model_analysis\\Q2004-2024.xlsx")

qy <- mydata$y
time_qy <- mydata$Month
ts_qy <- ts(qy, start = c(2004 , 1), frequency = 12)
x12_qy <- x12(ts_qy, transform.function = "None", multiplicative.adjustment = FALSE)
ts_x12qy <- final(x12_qy)
Time <- 1:length(ts_x12qy)
intervention_month <- (2008 - 2004) * 12 + 10
Intervention <- ifelse(Time >= intervention_month, 1, 0)
PostSlope <- ifelse(Time >= intervention_month, Time - intervention_month + 1, 0)
ITS_data_qhd <- data.frame(
  Time = Time,
  y = as.numeric(ts_x12qy),
  Intervention = Intervention,
  PostSlope = PostSlope
)
head(ITS_data_qhd)
its_model_qhd <- lm(y ~ Time + Intervention + PostSlope, data = ITS_data_qhd)
summary(its_model_qhd)
resid_ols_qhd <- resid(its_model_qhd)
Box.test(resid_ols_qhd, lag = 20, type = "Ljung-Box")
gls_model_qhd <- gls(
  y ~ Time + Intervention + PostSlope,
  data = ITS_data_qhd,
  correlation = corARMA(p = 1, q = 0, form = ~1),
  method = "ML"
)
summary(gls_model_qhd)
resid_gls_qhd <- resid(gls_model_qhd, type = "normalized")
Box.test(resid_gls_qhd, lag = 20, type = "Ljung-Box")
Interrupted Time Series Analysis of the Vaccination Program in Key Endemic Areas of Tangshan, Hebei Province, with October 2008 as the Intervention Point

mydata <- read_excel("D:\\Users\\Lenovo\\Desktop\\model_analysis\\T2004-2024.xlsx")

ty <- mydata$y
time_ty <- mydata$Month
ts_ty <- ts(ty, start = c(2004 , 1), frequency = 12)
x12_ty <- x12(ts_ty, transform.function = "None", multiplicative.adjustment = FALSE)
ts_x12ty <- final(x12_ty)
intervention_month <- (2008 - 2004) * 12 + 10
Intervention <- ifelse(Time >= intervention_month, 1, 0)
PostSlope <- ifelse(Time >= intervention_month, Time - intervention_month + 1, 0)ITS_data_ts <- data.frame(
  Time = Time,
  y = as.numeric(ts_x12ty),
  Intervention = Intervention,
  PostSlope = PostSlope
)
head(ITS_data_ts)
its_model_ts <- lm(y ~ Time + Intervention + PostSlope, data = ITS_data_ts)
summary(its_model_ts)
resid_ols_ts <- resid(its_model_ts)
Box.test(resid_ols_ts, lag = 20, type = "Ljung-Box")
gls_model_ts <- gls(y ~ Time + Intervention + PostSlope,
                    data = ITS_data_ts,
                    correlation = corARMA(p = 2, q = 0, form = ~1),  
                    method = "ML")
summary(gls_model_qhd)
resid_gls_qhd <- resid(gls_model_qhd, type = "normalized")
Box.test(resid_gls_qhd, lag = 20, type = "Ljung-Box")
