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Introduction to Econometrics- Econ 4150
Final Exam, Spring 2010

The exam consists of 100 points. Please allocate your time to each problem accordingly.

Problem 1 (40 points)
We want to analyse a person�s net �nancial wealth in 1000 $ (nettfa), and its as-

sociation with age (age), annual family income in 1000 $ (inc), family size (fsize),

a dummy variable indicating whether the person is married (mar), and a dummy

variable indicating whether the person is a man (male). Moreover, agesq and incsq

are squared values of variables age and inc, respectively. We have data for 9275 adult

individuals.

Ordinary Least Squares estimation of the model

nettfai = �0 + �1Inci + �2marri + �3malei + �4agei + �5fsizei + ui

resulted in the following Stata output:

Answer the following questions.

(i) What is the expected wealth for an unmarried woman aged 40 who lives alone and

whose income is 30,000 $ a year?

(ii) The constant �0 is estimated to be -53.5. Does this constant have a meaningful

interpretation?
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(iii) What does �Root MSE� (here equal to 58.115) represent? What is its unit of

measurement?

(iv) Assume that �Root MSE�were omitted from the Stata output. How could you

compute its value based on other output results? You do not have to show that 58.115

is correct.

We want to test whether age and inc have non-linear e¤ects on wealth. Therefore,

the squared values of these variables are added to the model. The OLS results are as

follows.

Answer the following questions

(v) Use the R2-form of the F-test to test whether the new model performs signi�cantly

better than the original model . Select �= 1%. State your conclusion.

(vi) The individuals in the data set are between 25 and 64 years of age. At which age

do they have lowest expected net �nancial wealth? Comment on your �nding.

(vii) The annual income in linear form was extremely signi�cant in the original model

(t=37.25), but it is no longer signi�cant in the new model (t=-1.03). Can you think

of any reason?

(viii) The dummy variable for sex (male) has a negative value in the original model

(-0.520), but a positive sign the new model (0.356). Can you draw any conclusion

from these results?
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Problem 2 (30 points)

Consider the following partial adjustment model for wheat production based on

Nerlove (1958)

q�t = 
0 + 
1pt + 
2xt�1 + et

where q�t is the long run (or desired) level of output, qt is the observed output level,

pt is the price level and xt�1 is a lagged variable related to technology. Because

of adjustment costs and �xed assets, the output adjustment achieved in any period

is assumed to be a constant fraction of the di¤erence between desired output and

previous output

qt = qt�1 + �(q
�
t � qt�1) + at

Finally, et and at are the error terms.

(i) Show that you can rewrite the above system in the following form

qt = �0 + �1qt�1 + �2pt + �3xt�1 + ut

(ii) If E(etjpt; qt�1; pt�1; xt�1:::) = E(atjpt; qt�1; pt�1; xt�1; :::) = 0 and all series are

weakly dependent, how would you estimate �0js?Would the estimator be consistent?.

(iii) If b�1 = 0:5; b�2 = 0:2; and b�3 = 0:4 what are the values for 
1; 
2 and �?
For the rest of the problem suppose that you suspect that the error in the adjustment

equation follows an AR(2) process, ie

at = �0at�1 + �1at�2 + "t

where "t is an independent and identically distributed random variable with zero

mean and variance �2":

(iv) Can you estimate the speed of adjustment parameter � consistently by OLS?

(v) Explain how you would detect serial correlation in this model.

(vi) Now assume that j�0j < 1 and �1 = 0: You are interested in making inference

about the parameters of the model. How would you correct for serial correlation under

these assumptions? Make sure you state clearly the assumptions in your argument.
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Problem 3 (30 points)
Decide if you agree or disagree with the following statements and provide a brief

explanation to your answer.

(i) Like cross section observations, we can assume that most time series observations

are indepently distributed.

(ii) The OLS estimator in a time series regression is unbiased under the �rst three

Gauss Markov assumptions.

(iii) OLS is inconsistent in the presence of lagged dependent variables and serially

correlated errors.

(iv) If the errors are not heteroskedastic then the usual F statistic no longer has a F

distribution.
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