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Homework 3. Due 03/29/2022

Combined ARIMA processes, State Space Models, Present Value

Algorithms

1) Write an ARMA(1,1) process in state space form.

2) Write a vector MA (2) process with three variables, xt, yt and zt in

state space form.

3) Solve the following difference equations using lag operators, calculate

the variance and covariance of each process.

i) Yt = 0.8Yt−1 + εt where εt are i.i.d with N(µ, σ2)

ii) (1 + 0.2L)Yt = εt wherewhere εt are i.i.d with N(µ, σ2)

4) Specify and generate two Yt ∼ ARIMA(1, 0, 1) processes, Y1,t

and Y2,t, with n=your choice. Use your own parameters. Now, add Y1,t

and Y2,t to generate Xt = Y1,t + Y2,t. Using ACF or estimating different

ARIMA processes with different lag structures try to guess p, d, q of the

ARIMA(p,d,q) process Xt.

5)Run a Monte Carlo Simulation on a series, ARIMA(1,1,1) that

you generated to show the small sample bias of OLS. Provide a graph and

explain.

6) Now try to find the time series process of Xt = Y1,t + Y2,t mathemati-

cally where Y ′t s ∼ ARIMA(1, 0, 0)

i) when they have the same autoregressive parameter β

ii) when they have different autoregressive parameters β1 and β2.

7) Given the process Yt =
∑∞

j=0A
jLjCwt where A is the coefficient ma-

trix, wt are i.i.d shocks and E(wtw
′
t) = Σ. Find var(Yt). What if Cwt = I?

8) Suppose an asset pays out r% (where r is between 0 and 100, choose

your own) of Pt on a capital investment of Pt as a dividend periodically at



the end of a period after all shocks are realized. Let Pt be a random walk

and assume perfect asset markets such that the price of the asset is equal to

expected net present value. Calculate and simulate in computer ( produce

two graphs) the expected net present value of this asset as a function of Pt

and rt, redo the simulation when Pt is AR(1) with |ρ| < 1.


