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On the Difference between TFR and Parity Progression Measure of Fertility

Toru Suzuki

Abstract

This brief note analytically examines so called "parity distribution effect,” namely the difference between
the TFR and PAP (Period Average Parity), the latter a life table measure of fertility. It is shown that the
difference never appears in a Poisson process, which stems from the assumption that the intensity of
birth is independent from parity. Analyses assuming exponential or geometric distribution of parity show
that the PAP is more robust and less likely to exaggerate fertility decline than the TFR. The smaller
difference in Japan than in the Republic of Korea could be attributed to slower delay in childbearing and
a higher proportion of childless women in Japan, in addition to possible measurement error due to the

lack of fertility data in the Japanese census.

Introduction

This brief note compares the TFR (Total Fertility
Rate) and PAP (Period Average Parity), the latter a
life table measure of parity progression process.
While the TFR is based on so called "incidence
rates," the PAP refers to hazard or "intensity of
birth” which is theoretically more favorable. The
difference between the TFR and PAP can be
regarded as "parity distribution effect” without
considering tempo distortion (Ortega and Kobhler,
2002, pp. 17-18). It is considered that the PAP is
based on a rate that is theoretically more favorable
but also is more robust to tempo effects (Bongaarts
and Feeney, 1998, p. 274). In analytically
examining the characteristics of PAP in comparison
with TFR, it is assumed that the number of births
has specific distributions such as Poisson,
exponential, and geometric distributions. In a stable
state wherein all cohorts have the exactly same
fertility schedule, no difference between the TFR
and PAP appears. To introduce perturbation, two
scenarios are considered. One is a one-time age-
neutral quantum decline, and the other is a one-
time age-shift without any change in quantum or
shape.

1. Two Kinds of Fertility Rates

The denominator of the ordinary age-specific
fertility rate is entire whole female population of a
specific age group. This rate is referred to as the
“incidence rate” (Ortega and Kohler, 2002, pp. 4-
5). Even when the birth order is considered, no
structuring of the female population other than age
is introduced. Since the denominator is common
for birth order-specific fertility rates by age, the
rates are additive. The TFR can be defined as the
age total of the incidence rates without considering
birth order as well as the sum of the total order

specific rates. If f(x,i) is the incidence rate of
mother’s age x and birth order i, and [ & , ) is
the reproductive period,

TFR = fo(x,i)dx =y ff(x,i)dx.

To obtain the theoretically favorable hazard or
"intensity of birth", considering the population at
risk, the denominator should be the age-parity
specific female population. Since a woman's first
childbirth occurs at parity 0, the number of births
of birth order i+1 is divided by the female population
of parity i. If p(x,i) is the parity distribution of
women of age x,

> pni=1.

The relation between the incidence rate and
the intensity of birth, m(x,i}, is,

Sx0) = m(x,i) p(x,i).

1t is obvious that all women at the beginning
of their reproductive period are classified as parity
0. Namely, p( « ,0)=1 and p( o ,i)=0 for i>0. A
multi-state life table can be produced, based on the
following system.

% p(xg{)) = -m(x,ﬂ)p(X,O):

d

— p(x,i) = L=-Dp(x,i—1

dxp( ) m§x1 )p( )
i>0.

- m(x>i)p(xa 1)9
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