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individual time-varying variables, 27
information matrix (IV), 148-149, 197
initial conditions
common vs. difference means, 91
dynamic discrete data models, 208-211
dynamic models with variable intercepts,
70, 85-86, 90-91
incomplete panel data, 283
likelihood functions and, 90-92
instrumental-variable (IV) estimator
dynamic fixed-effects models, 100
dynamic random-effects models, 85-86,
95-96
purged, in triangular simultaneous-
equations models, 130-133
inverse gamma (IG) distribution
investment functions
analysis of covariance of, 21-26
importance of increase in sales, 26
variable-coefficient models, 141-142, 147,
180-185

joint limits approach, 296

Kalman filter, 158-161
kernel density functions, 214, 231-233,
255
kernel-weighted generalized method-of-
moments (KGMM) estimator, 266-267
Koyck lag model, 276-277
Kronecker product of two matrices, 54, 321
Kyriazidou estimator, 253-255, 256, 266

labor supply, life-cycle, 6
lagged dependent variables, 70, 74, 85
Lagrange-multiplier test for heteroscedasticity,
148, 156, 162, 325
latent response functions, 225, 292
latent variables, 127
least-absolute deviation (LAD) estimator,
243-253
least-squares dummy-variables (LSDV)
dummy variables for omitted variables, 30
dynamic panel data models, 71-72
fixed-effects models, 30-33
random-effects models, 37
simultaneous-equations models, 118
variable-coefficient models, 142
least-squares estimators. See also
generalized-least-squares estimator
joint generalized-least-squares estimation,
116-119
ordinary, 31-33, 73-74
pairwise trimmed, 243-253
symmetrically trimmed, 228-229
three-stage, 64, 83, 124-126
two-stage, 120-123
variable-coefficient models, 146
least-squares regression, 5—-6
Lee estimator, 205-206
likelihood functions. See also maximum
likelihood estimation
conditional vs. marginal, 43—49
discrete-response models, 190-192,
194-198
dynamic discrete data models, 209-211
fixed effects models, 209
GMM and, 99-101
pooled cross-sectional and time-series data,
286-290
random-effects models, 199-202, 209
randomly missing data, 283
rotating samples, 280
testing initial condition hypotheses, 90-91
transformed approach, 96-98, 101-103
truncated and censored models, 226, 230,
237-238, 240-242
limited-information principle, 120, 122
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linear-probability models, 189-190, 195-196

linear regression, 296, 314

liquidity constraints example, 180—185

logistic distribution, 190

logit models, 189-190, 195-198, 215,
222-223, 327

long-haul long-distance service, 171-172

Manheim Innovation Panel (MIP), 3
Manheim Innovation Panel-Service Sector
(MIP-S), 3
Manski maximum score estimator, 203-205,
212,214
manufacturing price equations, 150-151
Markov processes, 207-208, 210-211,
219-220, 327
maximum likelihood estimation (MLE)
bias simulation evidence, 91-93
consistency properties, 80
discrete data models, 191, 194-196, 217,
219
dynamic random-effects models, 70, 78-83,
90-93, 95
fixed-effects models, 98-101,
327
fixed-effects probit models, 198199
hierarchical structures, 304
iterative algorithm for solving, 136
pooled cross-sectional and time-series data,
286-290
random-effects models, 101-103
rotating data, 282-283
semiparametric approach, 204
simple regression with variable intercepts,
39-41, 57
simulated, 294-295
simultaneous-equations models, 133-136,
323
truncated and censored models, 226227,
230, 236-237, 242
variable-coefficient models, 161-162
vector autoregressive models, 109-111
maximum score estimators, 203-205, 212,
214-215
measurement errors, 5, 304-309, 316
method of moments estimator, 87, 266-267.
See also generalized method of moments
(GMM) estimator
minimum-chi-square estimator, 191
minimum-distance estimator (MDE)
asymptotic covariance matrix derivation,
111-112
consistency and asymptotic normality of,
65-67

363

fixed-effects dynamic models, 98-101
random-effects models, 101-103
simple regression with variable intercepts,
63-65, 321
simultaneous-equations models, 124
single-equation structural models, 120
vector autoregressive models, 109-111
minimum-mean-squared-error forecasts, 160
minimum sufficient statistic, 327
misspecification, tests for, 49-51
Monte Carlo design
discrete data models, 198—199
dynamic discrete data models, 210-211
dynamic fixed-effects models, 100-101
Gibbs sampler, 177-178
multicollinearity, 311-312
multilevel structures data, 302-304
multivariate probit models, 192, 200
Mundlak’s random-effects formulation, 44—46,
50

National Longitudinal Surveys of Labor
Market Experience (NLS), 1-2

natural gas demand study, 92-95

Newton-Raphson iterative procedure, 40, 191

Neyman-Scott principle, 314

normal distributions, combination of two,
185-187

normal-distribution theory, 158

omitted variables
advantage of panel data in reducing bias,
313-315
distributed-lag models, 270
dummy variables for, 30
pooled time-series and cross-sectional data,
286
simultaneous-equation models, 127
ordered variables, 191-192
ordinary-least-squares (OLS) estimator,
31-33,73-74
orthogonality conditions, in truncated data, 264

pairwise trimmed least-squares (LS) estimator,
243-253

panel data. See also advantages of panel data
attrition problem, 234
before-after effects from, 4
definition, 1
distributed-lag models, 5
efficiency of the estimates, 317-318
heterogeneity bias, 8—10
individual outcome predictions, 7-8
international, 3
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panel data (contd.)
measurement errors and, 5-6
pseudopanels, 283-285
in regression models, 5-7
selectivity bias, 9-11
time-series analysis, 7
Panel Study of Income Dynamics (PSID), 1
panels with large N and T, 295-298
panel unit-root tests, 297, 298-301, 329
panel VAR (PVAR) models, 105-111
partitioned inverse formula, 36
Penn-World tables, 295
period individual-invariant variables, 27
persistence, 207
pooled regression, 16-17, 319
pooling cross-section and time-series data,
285-290, 329
posterior distributions, 168—169
prediction, 158
predictive density, 174
pricing behavior, 150-151
probability density functions, 189-190, 201,
244-247
probability distributions
of attrition, 234-238
discrete data models, 189, 192193, 196
variable-coefficient models, 168—170
probit models
discrete data models, 189-190, 192, 198,
200, 210, 222
probability of attrition, 235
random-effects, 292-293

qualitative-choice models. See discrete data
quantal-response models. See discrete data

random-coefficient models. See also

variable-coefficient models

coefficients correlated with explanatory
variables, 149-150

dynamic, 175-180

estimation from, 145-147

fixed or random coefficients, 149-150,
153-156

manufacturing price equation example,
150-151

mixed fixed- and random-coefficients
models, 165-168, 184—185

model descriptions, 144145,
151-153

predicting individual coefficients, 147

stationary vs. nonstationary, 142

testing for coefficient variation, 147-149

random-effects models
bias in the OLS estimator, 73-74
discrete data, 199-202
efficiency of the estimates, 317-318
generalized least-squares estimator, 84-85
generalized method of moments estimator,
86-90
initial condition hypotheses, 90-92
instrumental-variable estimator, 85-86
maximum likelihood estimator, 78-83
model formulation, 75-78
simulation evidence, 91-93
random-walk model of Cooley and Prescott,
157
regression models. See also simple regression
with variable intercepts
censored, 249-253
covariance of coefficient homogeneity, 21,
23
growth-rate, 6-7
linear, 296
simple, 5-6
truncated, 243-249
variable intercept models, 27-30
repeated cross-sectional data (pseudopanels),
283-285
representative agent assumption, 316
return-to-normality model of Rosenberg,
157
root mean square error (RMSE), 100-102,
172-173
root-N consistent semiparametric estimator,
205-206
rotation of samples, 279

selectivity bias, 9-11, 235-238
semiparametric approach to static models,
202-206
semiparametric two-step estimator, 253-255
sequential limits approach, 296
simple regression with variable intercepts,
27-68
Cobb-Douglas production functions,
28-30
conditional vs. unconditional inferences,
43-49
correlation between individual effects and
attributes, 46—49
covariance estimation, 35
elasticity estimates, 29
firm effects, 28-30
fixed-effects: least-squares dummy-variable
approach, 30-33, 37
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fixed or random effects differences, 41-49
generalized-least-squares estimation, 35-38
heteroscedasticity, 55-57
Malinvaud minimum-distance estimator,
63-65, 65-67
maximum likelihood estimation, 39—41
models with arbitrary error structure, 60—-65
models with both individual and time
effects, 53-55
models with individual-specific variables,
51-53
models with serially correlated errors, 57-59
Mundlak’s formulation, 44—46, 50
random-effects: variance-components,
3441
tests for misspecification, 49-51
types of variables causing inhomogeneities,
27
variance-covariance matrix for a three
component model, 67-68
wage equations example, 41-42
simulated generalized method of moments
(SGMM) estimator, 294-295
simulated maximum likelihood estimator
(SMLE), 294-295
simulation methods, 291-295
simultaneity bias, 316
simultaneous-equations models, 113-140
attrition models, 238
estimation of complete structural systems,
124-126
estimation of single structural equations,
119-124
income-schooling model, 113-114,
127-128, 136-138
instrumental-variable method, 130-133
joint generalized-least-squares estimation,
116-119
maximum-likelihood method, 133-136
triangular system, 127-138
single-equation models, 119-124, 143
smoothing parameter, 158, 205, 231
Solow growth model, 143
specification problem, 313
spectral decomposition, 302
state dependence, true vs. spurious, 216-218,
222
stochastic-parameter models, 163—165,
166-167, 207, 322. See also
variable-coefficient models
stock of capital construction, 278-279
structural equations, 119-124, 124-126
structural parameters, 48—49

365

survey methodology, of MIP and MIP-S, 3

Survey of Income and Program Participation,
279-280

symmetrically trimmed least-squares
estimator, 228-229

symmetric censoring, 228-229

three-stage least squares (3SLS) estimator, 64,
83, 124-126
time-series analysis of nonstationary data, 7
Tobin’s g, 181
Tobit models
dynamic censored, 7, 259-265
dynamic sample selection, 265-267
origin of, 225
with random individual effects, 240-242,
292-294
type 11, 230, 241
transformed likelihood approach, 96-98,
101-103
triangular system of simultaneous equations
estimation, 129-136
identification, 127-129
income-schooling example, 136—138
instrumental-variable method, 130-133
maximum-likelihood method, 133-136
truncated and censored models, 225-267
censored regression, 249-253
definitions, 226
dynamic censored Tobit models, 7, 259—
265
dynamic sample selection models, 265-267
earnings dynamics example, 265
fixed-effects estimator, 243-255
Gary income-maintenance project attrition,
238-240, 242
Heckman two-step estimator, 227
housing expenditure example, 255-259
nonrandomly missing data example,
234-240
overview, 225-234
selection factors, 231-232, 253-255,
257-258
semiparametric two-step estimator, 253-255
symmetric censoring, 228-229
symmetry restoration, 260-263
Tobit models with random individual
effects, 240-242
truncated at zero, 227-228
truncated regression, 243-249
truncated model, definition, 225
two-stage least-squares (2SLS) estimator,
120-123
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unemployment theory, 216
union-nonunion effects, 4
unit-root tests, 297, 298-301, 329
unordered variables, 191-192

variable-coefficient models, 141-187

Bayes solution, 168-170

coefficients that are functions of other
exogenous variables, 163—165

coefficients that evolve over time, 156-163

coefficients that vary over cross-sectional
units, 143-151

coefficients that vary over time and
cross-sectional units, 151-156

correlation with explanatory variables, 149

dynamic random-coefficient models,
175-180

electricity demand example, 172-173

Kalman filter, 158-161

liquidity constraints and firm investment
expenditure example, 180—185

long-haul long-distance service example,
171-172

manufacturing price equation example,
150-151

maximum likelihood estimation, 161-162

mixed fixed- and random-coefficients
models, 165-168, 184-185

model selection, 173-175

testing for coefficient variation, 147-149,
156, 162-163, 172-175, 182

variance components, 34
variance-covariance matrix
discrete data, 327
multilevel structures, 302
no restrictions in simultaneous-equations
models, 116-119

pooled cross-sectional and time-series data,

287-288
restrictions in simultaneous-equations
models, 127-129, 132-133
for rotating data, 281
for simultaneous-equations models,
125-126
in single equation structural models, 121
for three component models, 67-68
for variable-coefficient models, 154,
163-164
vector autoregressive (VAR) models
GMM estimation, 107-108
minimum-distance estimator, 109-111
model formulation, 105-107
transformed MLE, 109

wage equations, 41-42

Wishart distribution, 177

within-group estimates, 16, 19, 320

World Bank, panel surveys sponsored by, 3
yogurt brand loyalty, 221-224

Zellner regression model, 144
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