
in time series regressions, 352–354
overview and properties of, 734–735, 740–741

vector autoregressive model, 657, 666–667
vectors, defined, 797
veterans, earnings of, 521
voting outcomes

campaign expenditures and
deriving OLS estimate, 34
perfect collinearity, 85–86

economic performance and, 362–363

W
wages. See also CEO salaries; income; minimum 

wages; women in labor force
ability and. See ability and wage
education and. See also subheading multiple 

regressions
2SLS, 542
causality, 13–14
conditional expectation, 741–742
heteroskedasticity, 52–53
independent cross sections, 451–453
logarithmic equation, 715
nonlinear relationship, 41–43
OLS estimates, 33–34
partial effect, 718
return to education, over time, 451–453
rounded averages, 37
scatterplot, 29
simple equation, 24

experience and. See under experience
gender gap

independent cross sections, 451–453
panel data, 451–453

with heteroskedasticity-robust standard errors, 272
labor supply and demand, 555–556
labor supply function, 715
multiple regressions. See also subheading with 

qualitative information
beta coefficients, 189
homoskedasticity, 93
hypotheses with more than one parameter,  

140–143
interpreting equations, 76
misspecified functional forms, 304
motivation for multiple regression, 69, 70
nonrandom sampling, 325, 326
normality assumption and, 120
null hypothesis, 122

unbalanced panels, 491–492
unbiased estimation of s2

for multiple linear regressions, 100–101
for simple linear regressions, 56
for time series regressions, 354

unbiasedness
in general, 758–760
of OLS

in matrix form, 810
in multiple regressions, 87–88, 114–115
in simple regressions, 45–50
in time series regressions, 349–352, 412–413

of ŝ2, 813
uncentered R-squareds, 237
unconditional forecasts, 654
uncorrelated random variables, 739
underspecifying the model, 88–92
unemployment. See employment and unemployment
unidentified equations, 568
unit roots

forecasting processes with, 665–666
process, 393, 395
testing for, 639–644

units of measurement, effects of changing, 40–41, 
186–188

universities vs. junior colleges, 140–143
unobserved effects/heterogeneity, 460, 485. See also 

fixed effects
“unobserved” terms. See u (“unobserved” term)
unrestricted model, 145–146. See also F tests
unsystematic part, defined, 26
upward bias, 91
utility maximization, 2–3

V
VAR model, 657, 666–667
variables. See also dependent variables; independent 

variables; specific types
dummy, 227. See also qualitative information
in multiple regressions, 69–72
in simple regressions, 22–23

variance inflation factor (VIF), 98
variance of prediction error, 210
variance-covariance matrices, 803–804, 811
variances

conditional, 744–745
of OLS estimators

in multiple regressions, 93–101
in simple regressions, 50–56
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