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I am happy to briefly discuss the Stata interface, then move to the questions.

Figure 1: Stata interface.
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1 Question 1

1.1 local level (unmoored inflation expectations) model

The measurement equation is:

yt = αt + εt, (1)

where αt is trend inflation.

The state equation is:

αt+1 = αt + ut. (2)

Stata:

sspace actually estimates the local level model:

Figure 2: Estimate the local level model in Stata.
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1.2 The anchored model

The measurement equation is:

yt = αt + εt, (3)

where αt is trend inflation.

The state equation is:

αt+1 = c+ ραt + ut. (4)

Stata:

We can use sspace to estimate:

Figure 3: Estimate the anchored model in Stata.
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1.3 Filtered and Smoothed Estimates

Filtered Estimates = estimate a state at time t using data up to time t. This is good for
real time forecasting, i.e. make forecast for 1979 using data up to 1979.

Smoothed Estimates = estimate a state at time t using data up to time T (i.e. the
full sample). This is good for understanding and analysing economic crises which have
already happened.

Stata:

smethod(smooth) causes predict to estimate the states at each time period using all
the sample data by the Kalman smoother.

smethod(filter) causes predict to estimate the states at each time period using previous
and contemporaneous data by the Kalman filter. The Kalman filter is performed on
previous periods and the current period.

Figure 4: Filtered and Smoothed Estimates for Local Level model in Stata.

Figure 5: Filtered and Smoothed Estimates for the anchored model in Stata.
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2 Question 2

2.1 AR(1) model in state space form

The AR (1) model in deviations from mean form can be written as a state space model:

yt = µ+ ut, (5)

ut = ρut−1 + εt, (6)

where the first equation is the measurement equation and the second equation is a state
equation involving the state ut.

Stata: THE KEY PART OF THIS QUESTION IS DISCOVERING THE NOERROR
OPTION

Figure 6: AR(1) model in state space form in Stata.

2.2 conventional AR(1) model

The conventional AR(1) model:

yt = α + ρyt−1 + εt. (7)

Stata: arima can estimate it

Figure 7: Conventional AR(1) model in Stata.
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3 Question 3

3.1 Local Linear Trend model

yt = αt + εt, (8)

αt+1 = αt + βt + u1t, (9)

βt+1 = βt + u2t, (10)

where we have an additional equation (10).

Stata: sspace can estimate the local linear trend model, and get the smoothed estimates
and filtered estimates:

Figure 8: Local Linear Trend model in Stata.
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3.2 Local Linear Trend model

yt = αt + εt, (11)

αt+1 = αt + βt + u1t, (12)

βt+1 = βt + u2t, var (u2t) = 0, (13)

where we have an error term with zero variance in equation (13). This means that β is
constant. Again we can use the noerror option in Stata:

Figure 9: Restricted Local Linear Trend model in Stata.
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