
IENAC12TE/ Econometrics 1 Final Examination

Date: Wednesday 28 May 2014.

Time allowed: 2 hours (08:00-10:00).

Answer all questions brie�y.

Show all computations (including relevant critical values).

You are allowed all lecture handouts and notes, but no textbooks.

An English�French dictionary is allowed, as is a scienti�c calculator.

Question 1 is for 100 marks.

You are given a cross-sectional dataset on 1080 house sales in Louisiana (United States)

during the year 2005. The variables are PRICE (house sale price in U.S. dollars), SQFT

(surface area of house, in square feet; 1 foot ≈ 0.3048 metres), BEDROOMS (number of

bedrooms), BATHS (number of bathrooms), AGE (age of house in years), OCCUPANCY

(discrete variable taking value = 1 if the seller currently occupies the house, = 2 if the

house is vacant, = 3 if the seller is currently renting the house to a tenant), POOL (discrete

variable taking value = 1 if the house has a swimming pool, = 0 if there is no pool), STYLE

(discrete variable that denotes the `architectural style' of the house, taking value = 1 for

`traditional', = 2 for `townhouse', = 3 for `ranch', = 4 for `New Orleans', = 5 for `mobile

home', = 6 for `garden', = 7 for `French', = 8 for `cottage', = 9 for `contemporary', = 10 for

`colonial', = 11 for `Acadian (Canadian colonial)'), FIREPLACE (discrete variable taking

value = 1 if the house has a �replace, = 0 otherwise), WATERFRONT (discrete variable

taking value = 1 if house next to river, = 0 otherwise), DOM (number of days that house

has been for sale (on the market)). This is used in Question 1. Throughout, log(·)

refers to the natural logarithm; and (e.g.) “9.12E− 05” = 0.0000912.



IENAC12TE/ Econometrics 1 Final Examination 2

1 Question 1

• This question uses the house sales data (refer to Figures 1-30).

(a) Perform a careful �rst analysis of the variables, and explain your �ndings. Refer

to the descriptive statistics, and scatterplots of the variables and their logarithms.

(20 marks)

(b) Test (i) whether the skewness of PRICE is equal to 0, against the two-sided

alternative, at the 95% level, using the test statistic:

n

6
SK2 ∼ χ2(1),

where n is the sample size, SK is the sample skewness, and the statistic follows the

chi-squared distribution asymptotically under the null hypothesis. Test (ii) whether

the kurtosis of DOM is equal to 3, against the two-sided alternative, at the 99%

level, using the test statistic:

n

24
(KT− 3)2 ∼ χ2(1),

where KT is the sample kurtosis, and the statistic follows the chi-squared

distribution asymptotically under the null hypothesis. Finally, test (iii) the

normality of log(SQFT), against the two-sided alternative, at the 90% level, using

the Jarque-Bera test.

(10 marks)
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(c) The following price function has been estimated using least squares (EQ01):

log(PRICEi) = β0 + β1 log(SQFTi) + β2BEDROOMSi + β3BATHSi

+ β4AGEi + β5“OCCUPANCY = 1”i + β6POOLi

+ β7“STYLE = 1”i + β8FIREPLACEi

+ β9WATERFRONTi + β10DOMi + ui,

where i = 1, 2, . . . , n indexes the observation. Note that “OCCUPANCY = 1” is a

discrete variable that takes the value = 1 when OCCUPANCY= 1 (the seller

currently occupies the house), and takes the value = 0 otherwise. The discrete

variable “STYLE = 1” takes the value = 1 when STYLE= 1 (`traditional' house

style), and takes the value = 0 otherwise.

(i) What are the numerical values of the estimated coe�cients? (ii) Which of the

estimated coe�cients correspond to elasticities? Interpret those coe�cients. (iii)

What are the numerical values of the estimated standard errors? (iv) Are the

explanatory variables individually or jointly signi�cant? (v) What is the value of

R2? (vi) What is the value of R
2
? (vii) What is the value of σ̂2? (viii). Are the

signs and magnitudes of the estimated coe�cients reasonable? Explain. (ix) Do the

estimated residuals from EQ01 appear to be normal? (x) Do the scatterplots of the

�tted residuals from EQ01 (`RESID_EQ01') against log(SQFT), and against DOM,

cast doubt on any of the classical assumptions of linear regression? Explain.

(20 marks)

(d) Test H0 : β1 = 0.5 against H1 : β1 > 0.5, at the 95% level, in EQ01. Interpret.

(10 marks)
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(e) In EQ03, what is the estimated elasticity of SQFT with respect to PRICE? For

what values of SQFT is this elasticity positive?

(10 marks)

(f) Compare the regression output for EQ01, EQ02, EQ03, and EQ04. Which model

would you use in practice? Justify your answer. What additional analysis could you

perform to con�rm this?

(10 marks)

(g) Write a one page summary of your empirical project (that you presented

recently in class). Discuss your data collection, your methodology (model-building),

and your main conclusions. What were the limitations of your research, and how

could you improve your study to deal with them?

(20 marks)
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Figure 1: Statistics on PRICE. Figure 2: Statistics on log(PRICE).

Figure 3: Statistics on SQFT. Figure 4: Statistics on log(SQFT).



IENAC12TE/ Econometrics 1 Final Examination 6

Figure 5: Statistics on BEDROOMS. Figure 6: Statistics on BATHS.

Figure 7: Statistics on AGE. Figure 8: Statistics on OCCUPANCY.
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Figure 9: Statistics on POOL. Figure 10: Statistics on STYLE.

Figure 11: Statistics on FIREPLACE. Figure 12: Statistics on WATERFRONT.
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Figure 13: Statistics on DOM. Figure 14: log(PRICE) against AGE.

Figure 15: log(PRICE) against log(SQFT). Figure 16: log(PRICE) against DOM.
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Figure 17: log(PRICE) against STYLE. Figure 18: log(PRICE) and BEDROOMS.

Figure 19: log(PRICE) against BATHS. Figure 20: log(PRICE) against POOL.
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Figure 21: log(PRICE) & FIREPLACE. Figure 22: log(PRICE) & WATERFRONT.
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Figure 23: Regression results for EQ01.
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Figure 24: Descriptive statistics on the �tted residuals from EQ01.
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Figure 25: Scatterplot of the �tted residuals from EQ01 against log(SQFT).
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Figure 26: Scatterplot of the �tted residuals from EQ01 against DOM.
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Figure 27: Estimated variance-covariance matrix of the estimated coe�cients from EQ01.
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Figure 28: Regression results for EQ02.
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Figure 29: Regression results for EQ03.
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Figure 30: Regression results for EQ04.
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Figure 31: Statistical table for N(0, 1). These tables are taken from
http://fsweb.berry.edu/academic/education/vbissonnette/tables/tables.html
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Figure 32: Statistical table for Student's t(r).
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Figure 33: Statistical table for F (m, p) at the 5% level.
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Figure 34: Statistical table for F (m, p) at the 1% level.
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Figure 35: Statistical table for χ2(q).
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