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  Stationarity 
  Autocorrelations and partial autocorrelations 
   White noise 
   Estimation of the autocorrelations and partial autocorrelations 
   Moving average and autoregressive representations of time series 
processes 
   Stationary time series models: AR, MA, ARMA, SAR, SMA and SARMA 
models 
   Nonstationary time series models:  nonstationary in mean, nonstationary 
in the variance, ARIMA model and SARIMA model 
   Model identification, parameter estimation, diagnostic checking and 
model selection 
   Forecasting   
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Definition: 
A time series is a sequence of observations over time. For example: monthly 
sales of new one-family houses; Daily stock indices; Weekly beer 
consumption; daily average temperature; Annual electricity production.      
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Definitions: 
A stochastic process is a family of time indexed random variables, Z(w,t): 
t=0,1, 2, …, where w is the sample space and t is the index set. 
A time series is a realization (or sample function) from a certain stochastic 
process, Yt, t=1,2,…,n.  
 
A process Yt, t=1,2,…,n is said to be strictly stationary if it has constant 
mean, constant variance, and the covariance and the correlation between Yt 
and Yt+k depend only on time difference k. 
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The autocovariance function (ACOVF) and autocorrelation function (ACF) 
represent the covariance and correlation between Yt and Yt+k, from the same 
process Y separated only by k time lags.  
 

The autocovariance function and the autocorrelation function have the 
following properties: 
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Example: 1-Year US Treasury Bill: Secondary Market Rate 
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Example: 1-Year US Treasury Bill: Secondary Market Rate 
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Example: 1-Year US Treasury Bill - ARIMA(0,1,2) model 
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Example: 1-Year US Treasury Bill - ARIMA(0,1,2) model 
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Example: 1-Year US Treasury Bill 

                  ARIMA(0,1,2) model 
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Example: 1-Year US Treasury Bill 
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Example: 1-Year US Treasury Bill – Static Forecasting 
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Example: 1-Year US Treasury Bill – Dynamic Forecasting 
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Example: 1-Year US Treasury Bill 

Forecasts for h=1,2,3 and 4 steps ahead and 95% forecast limits 

ARIMA(0,1,2) model 
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