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1 Teaching Arrangement:

The course will be taught in a mix of lectures, labs and reading groups/seminar discussions. There will be eight
lectures during Michaelmas Term in Weeks 1- 8. Lectures in Weeks 1-3 and 5-8 will be on Tuesday afternoons
from 15:00-17:00. In Week 4, the lecture will be Wednesday, 14:30-16:00. On Friday afternoon, 15:00-17:00
during weeks 1-8 there will either be a computer lab or a reading group discussion. Four formatively assessed
reading groups will take place in Weeks 1, 2, 6, and 7, and four accompanying computer labs will take place
in weeks 3, 4, 5 and 8. This module takes a more macro-orientated approach than its companion module
from Hillary Term (which takes a more actor-orientated approach), where that companion module is called
Life Course Research. We strongly encourage you to attend the ‘Introduction to R’ on the Thursday and
Friday of Week 0 (the induction week), and to study the R4DS resource as much as you can in general; a
solid working knowledge of R will benefit you greatly. A comprehensive set of teaching materials related to

this course (lectures and slides, videos, R code, datasets, etc.) is provided on Canvas, with a full reading list
on ORLO.

2 Aims
This module has two main aims:

1. To introduce students to current scientific debates on different components of population dynamics,
including mortality, family change and fertility, migration, and population policies at the macro level.

2. To provide the necessary technical skills for computing demographic measures and models.

3 Learning Outcomes

On successfully completing the course, students should:

e Have the skills that allow the comprehension of contemporary research in the multidisciplinary area of
demography, and be familiar with its key contributions;

Be familiar with demographic methods and techniques;

Be familiar with demographic developments and challenges concerning demographic change;

Be prepared to do doctoral work in the areas of demography and life course research;

Have familiarity with applied demographic analysis using R.


https://r4ds.had.co.nz/

Mon Tue Wed Thu Fri
3 4 5 6 7
Introduction to R Introduction to R
10 11 12 13 14
Lecture One Reading Group
(15:00-17:00) One (15:00-17:00)
17 18 19 20 21
Reading Group
Lecture Two -00.17-
(15:00-17:00) Two (15:00-17:00)
24 25 26 27 28
Lecture Three Computer Lab
(15:00-17:00) One (15:00-17:00)
31

November

Mon

Tue
1

Wed

2
Lecture Four
(14:30-16:00)

Thu
3

Fri

4
Computer Lab
Two (15:00-17:00)

Lecture Eight
(15:00-17:00)

7 8 9 10 11
Lecture Five Computer Lab
(15:00-17:00) Three (15:00-17:00)
14 15 16 17 18
Lecture Six Reading Group
(15:00-17:00) Three (15:00-17:00)
21 22 23 24 25
Lecture Seven Reading Group
(15:00-17:00) Four (15:00-17:00)
28 29 30

December

2
Computer Lab
Four (15:00-17:00)




4 Course Assessment

4.1 Formative Assessment

We are asking all participants in this module to present a published academic paper in each of the four
reading groups in the format of a peer review (to be held on Fridays in weeks Weeks 1, 2, 6, and 7). What
is the objective of the paper, what are the main contributions, and what are its limiations? These formative
assessments will be loosely graded as a pass or fail grade only. There is a randomising script which randomly
assigns paper numbers (e.g. 1-9) to student’s names, and this is hosted on Canvas and below. Please run
this script to determine which week you should present in. Kindly note that the numbers of the
papers correspond to those in the the detailed schedule of the class in Section ?7. Each presentation should be
about 15-20 minutes each, and will be followed by a c. 15-20 minute discussion (where questions for discussion
pertaining to each paper may or may not have been hosted on Canvas in advance). You should read both of
the papers to be discussed in each week, not just the ones allocated to you!

1 set.seed(123456)
2 Student.Name <- c("sant626",

3 "scat9237", "wolf6641",
4 "sant6259", "kell6611",
5 "kell6547", "scro4438")

6 Student.Name <- sample(Student.Name)
7 df <- data.frame(Paper = c(1:9))

g df$Name[1] <- 'nuffi1576'

9 df$Name[5] <- '1ina3895'

10 counter = 0O

1 for (paper in c(2, 3, 4, 6, 7, 8 ,9))
12 {

13 counter = counter + 1

14 df $Name [paper] <-Student.Name[counter]
15}

16 print(df, row.names = FALSE)

4.2 Summative Assessment

The module will be summatively assessed by coursework only, with the two assignments hosted on Canvas as
follows:

Assignment 1. A choice of essays or an alternative essay topic with an abstract agreed with course providers
(3,000 words). Dissemination: via Canvas and the Lecture on Monday of Week 5 of Hilary Term. To be de-
livered by 12 noon, Friday Week 0, HT (13th January, 2023).

Assignment 2. Applied demographic analysis (R and population-level data). Dissemination: via Canvas
in Monday Week 1, Hilary Term (16th January, 2023). To be delivered by: 12 noon, Friday Week 8, Hilary
Term (10th March, 2023).

5 Key Texts

Below are some key texts that we recommend for the course, in no particular order. The book by Livi
Bacci is more of a general overview of world population data and trends, the Wachter book is a solid general
introduction to Demography, Preston et al. is the canonical text that we will closely follow, and the Keyfitz



and Caswell book follows much of the same material but at a much more technical and mathematical level
(which might otherwise be termed ‘Formal Demography’).

e Livi Bacci, M., (2012), ‘A Concise History of World Population’, Wiley-Blackwell. (LB)
e Wachter, K.W., (2014), ‘Essential Demographic Methods’, Harvard University Press. (KW)

e Preston, S.H, Heuveline, P. and Guillot, M., (2001), ‘Demography: Measuring and Modeling Population
Processes’, Blackwell Publishers (PHG).

e Keyfitz, N. and Caswell, H., (2005), ‘Applied Mathematical Demography’, Springer; 3rd edition.

6 Software Resources

The course contains four computer labs and an assignment to be completed using the R programming language.
The companion module to this course (Life Course Research) will also utilize R. In previous years, this is
something that students have struggled with (moreso than the actual Demographic content), and so in addition
to the two refresher workshops at the start of term, we would highly recommend investing in learning R as
much as you can. Three particularly useful resources which you should try and go through as soon as possible
— either to learn or acting as a refresher — are:

1. The wonderful course on Codecademy:
https://www.codecademy.com/learn/learn-r
2. The free online e-book entitled ‘R for Data Science’, available at:
https://r4ds.had.co.nz/
3. Tim Riffe’s R notes from the Barcelona Summer School in Demography:

https://github.com/timriffe/BSSD2019Modulel

6.1 Detailed Substantive Schedule
Week One: Population dynamics and the demographic transition (CR)

Introduction and definitions. Fundamental measures of population dynamics (growth rates, crude rates,
discrete and continuous time). The demographic transition as a model of demographic development. Demo-
graphic transition, age structure, and demographic dividends.

Formative Discussion Papers:

1. Lee, R., (2003), ‘The Demographic Transition: Three Centuries of Fundamental Change’, Journal of
Economic Perspectives, 17, pp. 167-190.

2. Kirk, D., (1996), ‘Demographic Transition Theory’. Population Studies, 50, pp. 361-387.

Other Key Readings:

e KW, Chapter 1

e PHG, Chapter 1

KC, Chapter 1

Lee R. and A. Mason (Eds.), (2011), ‘Population Aging and the Generational Economy: A Global
Perspective’

LB, Chapters 1, 3, 4, 5


https://www.codecademy.com/learn/learn-r
https://r4ds.had.co.nz/
https://github.com/timriffe/BSSD2019Module1

e Bloom D.E., D. Canning, P.N. Malaney, (2000), ‘Population Dynamics and Economic Growth in Asia,

Population and Development Review’, 26, Supplement: Population and Economic Change in East Asia,
pp. 257-290.

e Wilson, C., (2011), ‘Understanding global demographic convergence since 1950°, Population and Devel-

opment Review, 37, pp. 375-388.

e Galor, O., (2005), ‘The Demographic Transition and the Emergence of Sustained Economic Growth’,

Journal of the European Economic Association, 3, pp. 494-504.

Week 2: Periods, cohorts, rates, micro-/macro-approaches to demography (CR)

The meaning of the three key temporal dimensions in demography: age, period, cohort. Lexis diagrams.
Standardisation and decomposition. Discovery and explanation, micro-foundations of demographic change.
Sources of population data.

Formative Discussion Papers:

3.

Ryder, N.B., (1965), ‘The cohort as a concept in the study of social change, American Sociological
Review 30:843-61.

. Easterlin, R.A., (1978), ‘What will 1984 be like? Socioeconomic implications of recent twists in age

structure’, Demography, 15, pp. 397-432.

Other Key Readings:

KW, Chapter 2.
PHG, Chapter 1 and 2.

Billari, F. C, (2015), ‘Integrating Macro- and Micro-Level Approaches in the Explanation of Population
Change, Population Studies, 69, S11-S20.

Mills, M.C. and Rahal, C., (2021), ‘Population Studies at 75 Years: An empirical review’, Available at
SocArXiv, DOI: 10.31235/osf.io/ehy3w.

Dowd, J., Adriano, L., Brazel, D., Rotondi, V., Ding, X., Liu, Y., Mills, M., (2020), ‘Demographic
science aids in understanding the spread and fatality rates of COVID-19, Proceedings of the National
Academy of Sciences, 2020, 117 (18), pp. 9696-9698.

Lee, R.D., (2001), ‘Demography abandons its core, unpublished manuscript.

Vaupel, James W., and Canudas-Romo, V, (2002), ‘Decomposing Demographic Change into Direct vs.
Compositional Components’. Demographic Research 7, 1, pp. 1-14.

Hobcraft, J., Menken, J., and Preston, S., (1982), ‘Age, period and cohort effects in demography’,
Population Index 48, pp. 4-43.

Kitagawa, E., (1955), ‘Components of a Difference Between Two Rates’, Journal of the American Sta-
tistical Association, 50, 272, pp.1168-94.

Yang Y., S. Schulhofer-Wohl, W.J. Fu and K.C. Land, (2008) ‘The intrinsic estimator for age-period-
cohort analysis: What it is and how to use it’, American Journal of Sociology, 113, pp. 1697-1736.

Luo, L. 2013, ‘Assessing validity and application scope of the intrinsic estimator approach to the age-
period-cohort problem, Demography, 50, 1945-1967.

Nielsen, B., (2015), ‘apc: An R Package for Age-Period-Cohort Analysis, The R Journal.

Pampel, F. C., and Peters, H. E., (1995), ‘The Easterlin Effect, Annual Review of Sociology, 21, pp.
163-194.

Das Gupta, P., (1978), ‘A General Method of Decomposing a Difference between Two Rates into Several
Components’, Demography, 15, 1 pp. 99-112.



Week 3: Mortality and the life table (CR)

The construction of the life table and its functions. Cohort and period life tables. Current debates on human
longevity. Life expectancy in the long run.

Key Readings:

Aburto, JM. et al. (2021), ‘Quantifying impacts of the COVID-19 pandemic through life-expectancy
losses: a population-level study of 29 countries’, International Journal of Epidemiology, pp. 1-12.

KW, chapters 3 and 7

PHG, chapter 3

Barbieri, M., J.R. Wilmoth, V.M. Shkolnikov, D. Glei, D. Jasilionis, D. Jdanov, C. Boe, T. Riffe, P.
Grigoriev, and C. Winant, (2015), ‘Data Resource Profile: The Human Mortality Database (HMD)’,
International Journal of Epidemiology 44 (5), pp.1549-1556.

Cutler, D., Deaton, D., and Lleras-Muney, A. (2006), ‘The determinants of mortality’, The Journal of
Economic Perspectives, 20, 3, pp. 97-120.

Dong, X., Milholland, B., and Vijg, J. (2016), ‘Evidence for a limit to human lifespan’, Nature, 538,
pp- 257-259.

Vaupel, J., (2010), ‘Biodemography of Human Ageing’, Nature, 464, 7288, pp. 536-42.

Oeppen, J, and Vaupel, (2002), Broken limits to life expectancy’, Science, 296, 5570, pp. 1029-1031.
Omran, A. (1971), ‘The epidemiological transition: a theory of the epidemiology of population change.’,
Milbank Memorial Fund Quarterly, 49, 509-38.

Moser, Kath Shkolnikov, Vadimir and Leon, David A., (2005), ‘World mortality 1950-2000: divergence
replaces convergence from the late 1980s’, Bulletin of the World Health Organization, 83, 3, 202-209.
Vaupel, J. W., Manton, K. G. and Stallard, E. (1979), ‘The impact of heterogeneity in individual frailty
on the dynamics of mortality’. Demography, 16, 439-454.

Economic, United Nations Dept of International, and National Research Council (US) Committee on
Population. Indirect Techniques for Demographic Estimation. Vol. 81. United Nations Publications,
1983.

Week 4: Lifetable and its extensions: further mortality analysis (JM)

Causes of death. Decomposition of life expectancies. Lifespan inequality. Morbidity and mortality interac-
tions. Prevalence-based lifetables of healthy life expectancy (Sullivan), Decomposition of differences in life
expectancy by age and cause of death, alternative measures of longevity.

Key Readings:

KW, Chapter 8

PHG, Chapter 4

Arriaga, E. (1984), ‘Measuring and Explaining the Change in Life Expectancies’, Demography 21, 1.
Edwards, R.D., and Tuljapurkar, S. ‘Inequality in Life Spans and a New Perspective on Mortality

Convergence Across Industrialized Countries’. Population and Development Review 31, no. 4 (December
2005): 645-74. https://doi.org/10.1111/j.1728-4457.2005.00092.x.

Sullivan, D. F., (1971), ‘A Single Index of Mortality and Morbidity’, HSMHA Health Reports, 86, 4,
pp. 347-54.

Cheung, S., Robine, JM. Edward, JC., and Caselli, G. ‘Three Dimensions of the Survival Curve: Hori-
zontalization, Verticalization, and Longevity Extension’. Demography 42, no. 2 (2005): 243-58..
Canudas-Romo, V., (2008), ‘The Modal Age at Death and the Shifting Mortality Hypothesis’. Demo-
graphic Research, 19, pp. 1179-1204.



Raalte, A., Sasson, I., and Martikainen, P., (2018), ‘The Case for Monitoring Life-Span Inequality’,
Science, 362, 6418, pp. 1002-4.

Additional Readings:

Robine, J. M., and Ritchie, K., (1991), ‘Healthy Life Expectancy: Evaluation of Global Indicator of
Change in Population Health’, British Medical Journal, 302, pp. 457-60.

Aburto, JM, Villavicencio, F., Basellini, U., Kjergaard, S., and Vaupel, J., (2020), ‘Dynamics of Life
Expectancy and Life Span Equality’, Proceedings of the National Academy of Sciences, 117.

Vaupel, J. and Canudas-Romo, V. (2003), ‘Decomposing Change in Life Ezpectancy: A Bouquet of
Formulas in Honor of Nathan Keyfitz’s 90th Birthday’, Demography, 40, 2, pp. 201-16.

Ho, Jessica Y., and Hendi, A., (2018), ‘Recent Trends in Life Expectancy across High Income Countries:
Retrospective Observational Study’, BMJ 362.

Week 5: Fertility and its measurement (RK)

Measuring the quantum and tempo of fertility. Period and cohort analysis of fertility.

Key Readings:

KW EDM, chapters 4 and 6

PHG, Chapter 5

Bongaarts, J. and Feeney, G., (1998), On the quantum and tempo of fertility, Population and Develop-
ment Review, 24, 2, pp. 271-291.

Jasilioniene, A., Sobotka, T., Jdanov, D.A., Zeman, K., Kostova, D., Andreev, E.M., Grigoriev, P. and
Shkolnikov, V.M., (2016), Data Resource Profile: The Human Fertility Database. International Journal
of Epidemiology, 45 (4), pp. 1077-1078e.

Ni Bhrolchdin, M. (2011). Tempo and the TFR. Demography, 48(3), 841-861.

Bongaarts, J. (2015). Modeling the fertility impact of the proximate determinants: Time for a tune-up.
Demographic Research, 33, 535-560.

Ni Bhrolchain, M (1992). Period paramount? A critique of the cohort approach to fertility. The
Population and Development Review, 599-629.

Week 6: Explaining heterogeneity in fertility regimes (RK)

The idea of fertility transitions. Theories of fertility change. Heterogeneity of fertility regimes: ‘low fertility’
and ‘stalling transitions’.

Formative Discussion Papers:

d.

6.

7.

Bongaarts, J. and Casterline, J., (2013), ‘Fertility Transition: Is sub-Saharan Africa Different?’, Popu-
lation and Development Review, 38: pp. 153-168.

Mason, K., (1997), ‘Explaining Fertility Transitions’, Demography, 34 (4), pp. 443-454.

Goldscheider, F., Bernhardt, E., & Lappegard, T. (2015). The gender revolution: A framework for
understanding changing family and demographic behavior. Population and development review, 41(2),
207-239.

Other Key Readings:

Aassve, A., Cavalli, N., Mencarini, L., Plach, S., & Bacci, M. L. (2020). The COVID-19 pandemic and
human fertility. Science, 369(6502), 370-371.



Bongaarts, J. and Watkins, S.C., (1996), ‘Social interactions and contemporary fertility transitions’,
Population and Development Review, 22, pp. 639-682.

Rotondi, V., Kashyap, R., Pesando, L. M., Spinelli, S., & Billari, F. C. (2020). ‘Leveraging mobile
phones to attain sustainable development.’ Proceedings of the National Academy of Sciences, 117(24),
13413-13420.

Morgan, S. P., & Taylor, M. G. (2006). Low fertility at the turn of the twenty-first century Annual
Review of Sociology, 32, 375-399.

Balbo, N., Billari, F.C. and Mills, M., (2013), ‘Fertility in advanced societies: A review of research’,
European Journal of Population, 29, pp. 1-38.

Goldstein, J., Sobotka, T., Jasilioniene, A., (2009), ‘The end of lowest-low fertility‘, Population and
Development Review, 35, pp. 663-699.

Myrskyla, M., Kohler, H. P., & Billari, F. (2011). High development and fertility: fertility at older
reproductive ages and gender equality explain the positive link. PSC Working Paper Series https:
//repository.upenn.edu/psc_working_papers/30

Week 7: Migration (RK)

Measuring migration and its effect on population change. Theories of migration. Replacement migration and
homeostasis. Digital Demography and migration.

Formative Discussion Papers:

8.

Skeldon, R. (2012). Migration transitions revisited: Their continued relevance for the development of
migration theory. Population, Space and place, 18(2), 154-166.

. Czaika, M., & De Haas, H. (2014). The globalization of migration: Has the world become more migratory?

International Migration Review, 48(2), 283-323.

Other Key Readings:

Zagheni, E., Weber, 1., and Gummadi, K., (2017), ‘Leveraging Facebook’s Advertising Platform to Mon-
itor Stocks of Migrants’, Population and Development Review, 43, 4, pp. 721-734.

Pesando, L. M., Rotondi, V., Stranges, M., Kashyap, R., & Billari, F. C. (2021). The internetization of
international migration. Population and development review, 47(1), 79-111.

Massey, D.S., Arango, J., Hugo, G., Kouaouci, A., and Pellegrino, A., and Taylor, J., (1993), ‘Theories
of international migration: A review and appraisal’, Population and Development Review, 19, pp.
431-466.

Zelinsky, W. (1971). The hypothesis of the mxobility transition. Geographical review, 219-249.

Abel, G., and Sander, N., (2014), ‘Quantifying Global International Migration Flows’, Science, 343, pp.
1520-1522.

Wilson, C., Sobotka, T., Williamson, L., and Boyle, P., (2013), ‘Migration and international replacement
in Furope’, Population and Development Review, 39, pp. 131-157.

Klabunde, A., & Willekens, F. (2016). Decision-making in agent-based models of migration: state of the
art and challenges. European Journal of Population, 32(1), 73-97.


https://repository.upenn.edu/psc_working_papers/30
https://repository.upenn.edu/psc_working_papers/30

Week 8: Population Projections (CR)

Methods for ‘Population Projections’ with a focus on the Cohort Component Method of projections and time
series methods (primarily optimal ARIMA based methods) for forecasting. Differences between projecting
male and females. Differences between forecasts and projections. Uncertainty surrounding and the evaluation
of population projections. A brief discussion of policy and projections.

Key Readings:

PHG, Chapter 6.

Hyndman, R.J. and Khandakar, Y., (2008). Automatic time series forecasting: the forecast package for
R, Journal of Statistical Software, 27, pp.1-22.

Gerland, P.et al., (2014), ‘World population stabilization unlikely this century, Science.

Lutz, W., Sanderson, W., and Scherbov S., (2001), ‘The end of world population growth‘, Nature, 412,
pp. 543-545.

Lam, D, (2011), ‘How the World Survived the Population Bomb: Lessons From 50 Years of Extraordinary
Demographic History.‘, Demography, 48, pp. 1231-1262.



