Pop 502 / Eco 572 / Soc 532
Research Methods in Demography
Spring 2017

Germdn Rodriguez grodri@princeton.edu
Yo-Yo Chen sc37@princeton.edu

http://data.princeton.edu/eco572

This course deals with classical demographic techniques used in the study of population,
including general methods such as standardization and smoothing; techniques designed
specifically for the analysis of mortality, nuptiality, and fertility; deterministic and
stochastic approaches to population projections, and the stationary and stable
population models. We pay attention to the quality of data from vital registration,
censuses and surveys. While the coverage focuses on traditional demographic
approaches, we also provide an introduction to relevant modern statistical methods.
Prerequisite: Pop 501 and a statistics course at the level of wws507c.

List of Topics

In the list that follows each topic corresponds roughly to a week.

1. Introduction, Rates and Standardization

The subject of demography. The balancing equation. The Lexis diagram. Age, period,
and cohort. Rates and probabilities. Rates of growth. Doubling time. Age-specific rates.
Direct and indirect standardization. The standardized mortality ratio. Decomposition of
differences in rates.

2. Interpolation and Graduation

Age heaping. The Myers index. Scatterplot smoothers. Running means and running
lines. Regression and smoothing splines. Spline interpolation. Application to fertility
rates. The human fertility database.

3. Mortality

Continuous-time life tables. The hazard and survival functions. Expectation of life.
Period life tables. Common approximations. The human mortality database. Cohort
survival and the Kaplan-Meier estimator.
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4. Survival Models

Parametric models: exponential, Weibull, Gompertz. Model life tables: The Brass
relational system. The Coale-Demeny families. Life tables with regression and Cox’s
proportional hazards model.

5. Unobserved Heterogeneity
Unobserved heterogeneity of frailty. The gamma and inverse Gaussian distributions.
Non-parametric frailty. Identification issues in single-spell models. Multivariate survival.

6. Competing Risks

Modeling competing risks and the identification problem. Multiple decrement life
tables. The associated single-decrement table. Applications to contraceptive
effectiveness.

7. Nuptiality

Age at marriage and proportions married. Singulate mean age at marriage. Current-
status life tables. The Coale-McNeil model. The Hernes model. Multi-state models.
Increment-decrement tables.

8. Fertility Rates

Fertility rates. Age patterns of fertility. Henry’s natural fertility model. The Coale-
Trussell models of marital and general fertility by age. The Page model of marital fertility
by age and duration. Models with covariates.

9. Birth Intervals

The components of a birth interval. The analysis of birth intervals using life tables. The
guantum and tempo of fertility. Parity-specific rates or birth intervals? The proximate
determinants of fertility.

10. Tempo Effects

Period versus cohort quantum and tempo. Ryder’s demographic translation. The
Bongaarts-Feeney adjustment. Applications to mortality. Competing measures of
longevity: mean age at death, cohort average life, life expectancy, and the Bongaarts-
Feeney adjusted life expectancy.

11. Population Projections
The cohort component method. The Leslie matrix. Stochastic projections. The Lee-
Carter model of mortality. Extensions to fertility.

12. The Stable Population Model
Stable populations in discrete and continuous time. Lotka’s renewal equation.
Population Momentum.
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