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Classic raking problem

X2 * The uncertainty on the margins is usually

smaller than the uncertainty on the

\:l:l:lj:l margins observations.

® The observations do not add up to the
margins.

* We need to adjust the observations to match
the known margins.

observations X,
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Classic raking problem

The raking problem can be written as an optimization problem:

min f(fy) st AB=s with f(5y) = Zf (Bi» i)

where y are the observations, s are the margins, A contains the Ilnear constraints, and fis a strictly
convex distance function.

Equivalently, we can write the dual problem:
min Ms+ f* (—ATX)

where f* is the convex conjugate.

eg. FBry) =20 Bilog (%) — 8, + and f(2) =y"(exp(2) — 1)
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Prior ordinal constraints

Assume we are given prior information, in addition to the linear constraints s, in the form of inequality
constraints that encode the ordering of variables

Inequality constraints Penalty

AB = s, mﬁinf(ﬁ,y)—f—aL (c—CpB) st Ap=s

mﬁinf(ﬁ,y) s.t. {Cﬂgc

« is a penalty parameter and L can be the
The feasible set may be empty. logistic loss:

[ ogit (z) = ilog (1+exp(—x;))

i=1
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Application to infant mortality data

. The raking problem becomes:
* Two overlapping age groups:

0-to-1-month-old and 0-to-1-year-old

° Number of deaths y — Mortality rate m = 2 2{1}5; FBrown) + 1 (B2 v2)
— Probability of death ¢ = 1 — exp (—tm) A, By = s,

* The probability of death between 0 and 1 s.t. AzBy = 52,
month is lower than the probability of death t, By t By <0
between 0 and 1 year. D1 I

observations margin
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Comparing the two raking problems

Constraints

Equality Equality and inequality
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Adding weights to the raking problem with inequality constraints

n

f(Bsy) = Z qlfz (B i)

i=1 17

The ¢, are equal to the
standard deviations of the
observations y;.
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Questions?
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