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1.  Terminology
a.  Quantum:  Level or amount.
b.  Tempo:  Timing.
c.  Period effect:  A difference between a group of individuals who experienced an historical event (e.g., WWII) and a group of individuals who did not experience that event.

d.  Cohort effect:  A difference between a group of individuals who experienced an event (e.g., birth) at one time and a group of individuals who experienced that event at a different time.  

e.  Age effect:  A difference between individuals of varying ages.

NOTE:  When period refers to the current year and cohort is a birth cohort, age = period – cohort, which means that all three can’t be entered in the same linear, additive statistical model without further identifying restrictions.  
2.  Ways of calculating fertility rates and totals
a.  Total fertility rate (TFR):  a period measure; the predicted total fertility of a hypothetical woman who experienced all the age-specific fertility rates of a given year.  

Equation:  TFR [0,T] = n* ΣnFx [0, T] 
The TFR required for equal cohort sizes is 2.1 in industrialized countries (not 2.0 because of nonzero infant mortality).
b.  Completed fertility rate (CFR):  average number of births to a cohort of women who are finished with reproduction.

c.  Ryder’s (1956) equation:  TFR = CFR (1 – c) where c is the linear change in mean age at childbearing between cohorts.  (Problematic assumption—both period and cohort are sources of variation in fertility rate.)    
Ryder, N. B.  (1956).  Problems of trend determination during a transition in fertility.  Milbank Memorial Fund Quarterly, 34, 5-21.  

d.  Bongaarts & Feeney’s (1998) tempo adjusted TFR equation:  (eliminates effects of changes in tempo to yield a quantum measure, fertility rate had tempo not changed).
Assumes that tempo changes are the same for births occurring at any age.
First, calculate an adjusted TFRi for each birth order  TFR'i = TFRi / (1 - ri) where ri is the change in the mean age at childbearing at order i during the year.  Then sum the adjusted TFRi's over all birth orders to calculate the full adjusted TFR:  TFR' = Σ TFR'i
Conventional TFR is useful for examining implications for future age distributions; tempo adjusted TFR provides a better measure of completed fertility should current fertility rates persist.  
e.  Kohler-Ortega approach (2002):  refines Bongaarts and Feeney’s (1998) measure because
B-F accounts for changes in the mean of tempo, but not changes in the variance of tempo.  K-O accounts for both.  

· The K-O method requires more data than the B-F methods because the former distinguishes between women at risk (e.g., for a first birth) and women not at risk, while the latter includes all women regardless of risk.  K-O requires data on births and the female population in each year, disaggregated by parity and age.
· Uses age- and parity-specific childbearing intensities (occurrence-exposure rates), rather than order- and age-specific fertility rates.
Kohler, H. P., & Ortega, J. A.  (2002).  Tempo-adjusted period parity progression measures, fertility postponement, and completed cohort fertility.  Demographic Research, 6(6), 91-144.  
A review of the literature on period fertility measures:
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