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QUESTION 1

Based on the Michigan Income Dynamics Study, Hausman attempted to estimate a wage, or
earnings, model using a sample of 629 high school graduates, who were followed for a period
of 6 years, thus giving in all 3774 observations. The dependent variable in this study was
logarithm of wage, and the explanatory variables were age (divided into several age groups),
unemployment in the previous year, poor health in the previous year, self-employment,
region of residence (South = 1; 0 otherwise), area of residence (rural = 1; 0 otherwise).

Hausman vused both FEM and ECM.
The results are given in Table 1 below (standard errors in parentheses):
a. Do the results make economic sense? [5]

b. Is there a vast difference in the results produced by the two models? If so, what might

account for these differences? [5]

[10]

WAGE EQUATIONS (DEPENDENT VARIABLE: LOG WAGE")

Variable Fixed effects Random effects
1. Age 1 (20-35) 0.0557 (0.0042) 0.0393  (0.0033)
2. Age 2 (35-45) 0.0351 (0.0051) 0,0092  (0.0036)
3. Age 3 (45-55) 0.0209  (0,0055) ~0.0007 (0.0042)
4. Age 4 (56-65) 0.0209  (0.0078) ~0.0097  (0.0060)
5. Age 5 (65-) —0.0171  {0.0155) -0.0423  {0.0121)
6. Unamployed previous year -0.0042 (0. 01 o’i) -0.0277 (0.0151)
7. Poor health previous year —0.02¢4  (0.0221) —-0.0250 (0.0215)
8. Sell-employment -0.2190 (0. 0237) ~0.2670  (0.0263)
9. South ~0.1569  (0.0656) -0.0324  (0.0333)
10. Rurel ~0.0101  (0.0317) ~0.1215  (0.0237)
11. Constant — 0.8489 {0.0433)
g2 0.0L67 0.0604
Degrees of freedom 3,135 3,763

*3774 absarvations; standard errors are in parentheses
Reproduced from Cheng Hsiao, Analvsis of Panel Data, Cambridge University Press, 1988, p. 42, Original
souree: J. A. Hausman, “Specification Tests in Economeliics,” Economelrica, vol. 46, 1978, pp. 12611271,




QUESTION 2

a) What is meant by intrinsically linear and intrinsically nonlinear regression models? Give

some examples. (3]

b) Since the error term in the Cobb-Douglas production function can be entered

multiplicatively or additively, how would you decide between the two? [5]
¢) What is the difference between OLS and nonlinear least-squares (NLLS) estimation? [2]

d) The relationship between pressure and temperature in saturated steam can be expressed as:

Bt
Y = B(10)r+ 4

where Y = pressure and { = temperature. Using the method of nonlinear least squares

~ (NLLS), obtain the normal equations for this model. [10]

QUESTION 3

(a) Suppose you want to choose between the two models specified in the below excerpts

Model 1 (Long Model)

Dependent Variable: HWAGE
Sample: 1 %28

variable Cosfiioliant gud. mryor t-statistic Prod,
C -d4.182714 -3 RIRARY {1, 0
EDUCATION 0.9237130 : T1.24194 SIRCIEIN
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Model 2 The Short Model




Gapendent Variablo: HWAGE
Gampzle: 1 538

variable Cosilicient sud. Brror f-Htatistlic Pyt
(N -4, 289734 1. 258229 ~3.40%392 R
EDUCATION 0.95%3006 O, 0t 11.5h950s M
GENDER -3 134171 0.30%7 54474929 (R
LEEXE 0.104037 (VIVE: 5. 0540 O,
REGTICGN ~4.840832 0. ~1. 866303 oo
UNTON 1.427421 O.hGG9TH 2.79898% SN
Regquaraed (276707 Meon dependont wvar S.0470
adjusted R-sguared (2637749 A0 depesndasnt ovay BLodddns
3.8, of regrezsion 4.395772 Akalke info criterion L8100
Sum sguared resid 1D0RE .51 Schwarz criteriaon Bodbani
Log likeliheod ~1527. 967 Fealavistic 39,80
Durbin-watson stat 1.888620 Prol{f-slatistic) GO0

i. RZ = 0.283 and R2 = 0.277 based on the R? which model would you choose? Critically

justify your choice. [2]

ii. Based on the AIC and the Shwarz Criterion, which model would you choose between the

long and short model. Clearly your choice. (3]

iii. What are the fundamental differences between adjusted R?, the AIC and the Shwart

criterion. Analytically (Stating the formulae) and intuitively compare the three model

selection criteria. [15]

QUESTION 4

i. Assuming that as an analysist you suspect that a model has a structural break and we
cannot determine when the structure of the data changes, how would you go about solving

this problem? Critically explain using a relevant example [10]

ii, Using a theoretical example, explain how the chow test for model stability can also be

modified to show the model’s predictive prowess. [10]



