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This can also be seen from general reasoning,

The value held at the start of the year, plus the premium collected at the start of the
year, accumuiate with interest to provide at the end of the year sufficient to provide:

Death benefit (1 payable with probability qy.)
Policy value at the start of the next year (with probability of survival py.()

Similar equations can be produced for other types of assurance contract.
Thiele’s Equation

This is the equivalent for continuous functions.
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