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Questions: 

What is the probability that a child born in 2005 would be alive on New Year’s Day 
2006? 

period 
cohort

age 

Period x cohort  
During period of cohort’s 
birth 

Age x period 
combination 



5/6 = .83 

What is the probablility that a child born in 2005 will survive to their first birthday? 

4/6 = .67 

What is the probability that a child born in 2005 will die in 2006? 

2/6 = .33 

Cohort Life Tables 

Information about length of life (or x/y, time of death) for a large group of newborns 

 

 0  1  2  3  4 

Life Table Columns 

X: exact age at start of an interval (0, 1, 5, 15, ..., 90) 

lx: number of survivors to exact age x 

 lo: radix=number of newborns in the cohort 

lx: number of xth birthday this cohort will have (number of cakes you have to 
order for this cohort’s birhtday) 

n: width of an age interval 

ndx: number of deaths between ages x and n+x [x, x+n) 

nqx: probability of dying btween ages x and x+n, conditional on surviving to age x 
(among those having xth birthdays, it’s the proportion NOT having (x+n)th birhtdays) 

npx: probability of surviving between ages x and x+n, conditional on surviving to age x 

nmx: rate of mortality (deaths/person-yr) between ages x and x+n 

nLx: person-yrs lived by cohort between ages x & x+n (number of birthdays that happen 
between ages x & x+n to the original lo newborns) 

nax: average number of years lived between ages x and x+n, by those who die between 
ages x and x+n, (has to be at least zero and at most n) 



Tx: total number of person-yrs by cohort after age x (∞Lx) 

ex: remaining life expectancy at age x (average number of remaining birthdays, 
conditional on survival to age x) 

 

Relationships between those concepts/columns  

 ndx = (lx) * (nqx) 

 

 

 

 

 

Example 1: 

Swiss 1980 

l10 = 98973 

1q10 = .00016 

1d10 = (98973) (.00016) = 15.8 ≈ 16 

 

Example 2: 

lx+n = lx 

l11 = l10 – 1d10 

     = 98973 – 16 

     = 98957 

lx+n = lx - ndx 

       = lx – lx * nqx 

Number of 
deaths in 
interval 

Number that 
survive to 
start of 
interval 

Probability 
of dying in 
interval, if 
survive to 
start of 
interval 



lx+n = lx (1- nqx) 

l11 = l10(1-1q10) 

      = (98973) (1-.00016) 

      = (98973) (.99984) = 98957 

 

Survival is multiplicative! 

l12 = l11 (1-1q11) 

     = l10 (1-1q10) (1-1q11) 

Example: 

l20 = l0(1-1q0) (1-1q2)...(1-1q19) 

l20 = l0(1-20q0)  (1-20q0) = (1-1q0)(1-1q1)...(1-1q19) 

 

 


