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Outline – Lecture 7
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1. Unit Root test
2. Eviews example

2. Co-integrated time series
1. Co-integration
2. Examples of possible cointegrating relationships in 

finance
3. Error Correction Models (ECM)

Reference: Pindyck and Rubinfeld, Ch. 15



Recap

Many time series in economics and finance are not 
stationary but contain deterministic/stochastic trends

Series correlated with their past values (time dependent)
OLS results may not be valid
New models and tools needed

If series are stationary: we can use ARMA, ARIMA and 
other linear stochastic specifications for forecasting
If series homogeneous non-stationary: first difference 
will be stationary
Important to have a robust test to determine if series is 
homogeneous non-stationary, in order to operate first 
(or more) differencing to induce stationarity (beyond 
graphical evaluation)



1. Testing for random walk

Question: Do economic variables such as GDP, 
employment and interest rates tend to revert back to 
some long-run trend following a shock, or do they 
follow random walks?

If random walk: spurious results in regression
De-trending will not help, but first-differencing will

If a variable like GDP or stock index follow a random 
walk, then the effects of a temporary shock will not 
dissipate after several years, and might be permanent
Random Walk general equation:

tTt
T

ttTt
T

t yy εεγεγγεγ +++++= −−−− ...2
2

1



Random Walk

Random Walk general equation:

Three cases:
1. Stationary case, shocks gradually die away

2. Shocks persist in the system and never die away

this is the UNIT ROOT case

3. Explosive case: shocks become more influential with 
time
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Testing for Random Walks



Unit roots
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Unit roots



More tests



More tests



More tests



Eviews example

Do commodity prices follow random walks?
Historical gold and oil prices, since 1870
DF test: random walk is also called I(1): integrated of 
order 1

Unrestricted model:

Restricted model:

If prices follow random walk with trend, then:
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Eviews example
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Eviews example: oil

Level correlogram First difference correlogram



Eviews example



Eviews example: oil

Reject H0



Eviews example: Gold

Do not Reject H0



2. Co-integration



Co-integration



Co-integration



Co-integration



Co-integration test



Examples of co-integrating 
relationships in finance

Financial theory suggests where two or more variables 
would be expected to hold some long run relationship 
with one another

Spot and future prices for a given commodity or asset
Ratio of relative prices and an exchange rate
Equity prices and dividends

In all three cases, market forces arising from no-
arbitrage conditions suggest that there should be an 
equilibrium relationship between the series concerned



Eviews example

Is the LEVANT price index co-integrated with oil 
prices? Is there a long run relationship between oil 
prices and stock market?

Daily data on LEVANT stock (Reuters) and oil prices 
(NYSE)
Steps:



1. Unit root tests



2. Regression



3. Residual unit root

Weak rejection of H0 of residual: LEV index and 
OIL weakly co-integrated



Error Correction Model

First-differencing a random walk series allows 
regressions
but may results in loss of information about the long-
run relationship between two variables
Co-integration helps to describe the long-run, or 
equilibrium, relationship between the variables
Their dynamic behavior can be described by an error 
correction model or ECM, of the form:



Error Correction Model


	ECON 343�Lecture 7 : Unit Roots and Co-integration
	Outline – Lecture 7
	Recap
	1. Testing for random walk
	Random Walk
	Testing for Random Walks
	Unit roots
	Unit roots
	More tests
	More tests
	More tests
	Eviews example
	Eviews example
	Eviews example: oil
	Eviews example
	Eviews example: oil
	Eviews example: Gold
	2. Co-integration
	Co-integration
	Co-integration
	Co-integration
	Co-integration test
	Examples of co-integrating relationships in finance
	Eviews example
	1. Unit root tests
	2. Regression
	3. Residual unit root
	Error Correction Model
	Error Correction Model

