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Abstract

Rotation of the age pattern of mortality decline refers to two phenomena supposedly occurring simultaneously:
decelerating mortality decreases at younger ages and accelerating improvements in elderly populations. Several
researchers have documented these processes in the literature, especially in highly developed countries. After a
concise summary of the most relevant sources, a simple, largely data-driven methodology with few assumptions is
used to empirically examine the rotation phenomenon in historical mortality datasets of the G7 countries1, using
United Nations data from the period between 1950 and 2015 for both genders.

In line with earlier findings about European Union member states, my results indicate that the presence of rotation is
far from universal, even in highly developed countries. There is strong evidence of rotation in both male and female
populations only in the case of Japan, and no evidence of rotation whatsoever in US data. Therefore, it is necessary
to exercise appropriate caution before applying forecasting procedures such as the variant of the popular Lee—Carter
model including rotation.

1The Group of Seven consists of Canada, France, Germany, ltaly, Japan, the United Kingdom and the United States of America.
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About The Society of Actuaries

With roots dating back to 1889, the Society of Actuaries (SOA) is the world’s largest actuarial professional
organization with more than 31,000 members. Through research and education, the SOA’s mission is to advance
actuarial knowledge and to enhance the ability of actuaries to provide expert advice and relevant solutions for
financial, business and societal challenges. The SOA’s vision is for actuaries to be the leading professionals in the
measurement and management of risk.

The SOA supports actuaries and advances knowledge through research and education. As part of its work, the SOA
seeks to inform public policy development and public understanding through research. The SOA aspires to be a
trusted source of objective, data-driven research and analysis with an actuarial perspective for its members,
industry, policymakers and the public. This distinct perspective comes from the SOA as an association of actuaries,
who have a rigorous formal education and direct experience as practitioners as they perform applied research. The
SOA also welcomes the opportunity to partner with other organizations in our work where appropriate.

The SOA has a history of working with public policymakers and regulators in developing historical experience studies
and projection techniques as well as individual reports on health care, retirement and other topics. The SOA’s
research is intended to aid the work of policymakers and regulators and follow certain core principles:

Objectivity: The SOA’s research informs and provides analysis that can be relied upon by other individuals or
organizations involved in public policy discussions. The SOA does not take advocacy positions or lobby specific policy
proposals.

Quality: The SOA aspires to the highest ethical and quality standards in all of its research and analysis. Our research
process is overseen by experienced actuaries and nonactuaries from a range of industry sectors and organizations. A
rigorous peer-review process ensures the quality and integrity of our work.

Relevance: The SOA provides timely research on public policy issues. Our research advances actuarial knowledge
while providing critical insights on key policy issues, and thereby provides value to stakeholders and decision
makers.

Quantification: The SOA leverages the diverse skill sets of actuaries to provide research and findings that are driven
by the best available data and methods. Actuaries use detailed modeling to analyze financial risk and provide
distinct insight and quantification. Further, actuarial standards require transparency and the disclosure of the
assumptions and analytic approach underlying the work.
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