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Economics 240C:
Problem Set #3 


Due 4-30-2009

1. For the time series, x(t) = 0.5 x(t-1) + e(t),


a. Plot the autocorrelation function at lags 0,1 ,2 ,3 ,4, & 5.


b. Plot the partial autocorrelation function at lags 0,1, & 2.

For this autoregressive process of order one,

Lag

ACF
PACF

0

1
1 (by definition), or not applicable

1

b = 0.5
b=0.5

2

b2 = 0.25
ACF(2) –ACF(1)2 /[1-ACF(1)2 ] = 0.25 – 0.25/0.75 =0
3

b3 = 0.125

4

b4 = 0.0625

5

b5 = 0.03125

[image: image1.emf]Correlogram: Autoregressive Process of Order one, b=0.5
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2. For the time series, x(t) = 0.5 x(t-1) - 0.9 x(t-2) + e(t),


a. Plot the autocorrelation function at lags 0,1 ,2, & 3.


b. Plot the partial autocorrelation function at lags 0,1, & 2.

Multiplying by x(t-1) and taking expectations, and dividing by ACF(0),

ACF(1) = 0.5 ACF(0) – 0.9 ACF(-1), so ACF(1) = 0.5/1.9 = 0.263
Multiplying by x(t-2) and taking expectations, and dividing by ACF(0),


ACF(2) = 0.5 ACF(1) -0.9 ACF(0) = 0.5*0.263 -0.9 = -0.768

Multiplying by x(t-3) and taking expectations, and dividing by ACF(0), or

 noting recursive structure: 

ACF(3) = 0.5 ACF(2) -0.9 ACF(1) = 0.5*(-0.768) -0.9*(0.263) = -0.621

PACF(0) = 1 by definition or not applicable, PACF(1) = ACF(1) = 0.263

PACF(2) = ACF(2) –ACF(1)2 /[1-ACF(1)2 ] = [-0.768 –(0.263)2 ]/[1 – (0.263)2 ]



= -0.832/0.931 = -0.894

[image: image2.emf]Correlogram: Autoregressive of Second Order, b(1) = 0.5, b(2) = -0.9
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 3. The estimated autocorrelation and partial autocorrelation functions for 



the fractional change in the monthly closing price of intermediate west texas oil, 


dlnwestex, as well as for the price of west texas oil, westexas, are attached. 


The observations date from January 1946 through April 2006.


a. From the information provided, what Box-Jenkins model would you 

estimate for forecasting purposes?

______________________________________________________
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Title:               Spot Oil Price: West Texas Intermediate

Series ID:           OILPRICE

Source:              Wall Street Journal / Haver Analytics

Release:             Not Applicable

Seasonal Adjustment: Not Applicable

Frequency:           Monthly

Units:               Dollars per Barrel

Date Range:          1946-01-01 to 2005-03-01

Last Updated:        2005-04-01 10:06 AM CT

Notes:               Prior to 1982 equals the posted price.
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Estimate an ARONE for dewestexas and then validate or improve from there.

