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Developing My Favorite Equation

The Outcome (Prediction) Model with Ignorable Nonresponse

The Response (Quasi-random) Model with Missingness at Random
The Response Model with Missingness Not at Random

The Outcome Model with Nonignorable Nonresponse

The Pattern Mixture Model
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Developing My Favorite Equation

Bias from Nonresponse Under Simple Random Sampling:

(Rk_%)J’k
Bias _ZkER " Zkes = Dkes . —
Ry— N 1(Rk_£) _
Zkes( x )(yk V)= Ykesm T Wk —¥).
Adding weights (dj = L e
iest/ T

(Rk—E (Rk)) -
Bias =) ;es di E(Ri) ke = 7). WRI1
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Developing My Favorite Equation (2)

(Rk—E(Rg)) _
Bias =Y. %k kE(Rk)k e =)

Ry _ =
e U (G5 = 1) O =)

=Y kes A (Rigr — V(v — 218),

where g = 1/E(Ry,), and the calibration equation:

ZkeS AR grzZ, = Zkes dz, holds.
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An Example

€onsider a probability sample of hospital emergency departments.

Let y, = the current number of annual drug-related visits to &

zij = 1 1f k in region j, 0 otherwise (j =1, ..., 4), and

Zis= the number of annual ED visits to k& in the frame year
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The Outcome Model

The estimator ). A Rk gk Vi is nearly unbiased in some sense

when the output model with 1gnorable nonresponse holds:

Yk=ZixB +&x; E(&klz, Ry) =0,
and g,= 1/ E(R},) can be any function of z,,

but not y,|z, .

For example:

Ik = [1 + (ZieS diZlT ZieS diRiZLT)(ZieS diRiZiZlT)_lzkl
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g = (Z d;zT Z d.R,Z )(Z diRiziz;T)_l zk-

IES IES IES

implies
-1
Yes ARk gry= QCres Arzi)T (Dies diRiziz] ) ~ Yies diRiziy;

bdRz

So long as z, contains a 1 or the equivalent.
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The Response Model

The estimator ),; ¢ dx Rr gr Vi 1s nearly unbiased in some sense

when E(Ry) = 1/y(X), and y(Xy,) is consistently estimated by
9(Xk) = g
but
-1
Ik = [1 + (Bies diz] — Lies diRiz] )(Bies diRiZ;z] ) Zk]
= 1+ Az, is not always sensible
gk = exp(1l + L'z,
where the g satisfy Ypes Ak Rr9k Zk = Dikes Ak Zk»

1S more So. RTI
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Missing (Not) at Random

Suppose E(R)) = 1/y(Xx) = R(x,), such as 1/exp(1 + A'x,)

[f the components of x, are functions of the components of z, but not

of Yk |z, , then missingness is said to be at random.

[f a component of x, 1s a function of y |z, , then missingness is said
to be not at random.

So long as the dimension of x, (the model variables) equals that of
z, (the calibration variables) and

1
ZRES dkRk E(Rk)

Zi = Dres Ak Zi 1s solvable, then

Ykes AR 9i Vi 1s nearly unbiased.



RTI International

. Nonignorable Nonresponse

Suppose this outcome model holds
(with y, a component of X, which 1s otherwise as before):

Vi = ZF B+ &x; E(&k|Xp, Ry) =0, then

-1
Yres A Regrye= Cres drzi)T (Dies diRiXiz{ ) ~ Yies diRiX;y;

bde

1s nearly unbiased so long as a component of Xy, 1s 1.
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Pattern-Mixture Modeling

(Rk—E(Rr)) (Vi — 2 6)
E(Rg)

Recall: ZkES dk

Let Ji= Zk bag,
Pattern 1: Nonresponse is a function of y; but not y; |V
Pattern 2: Nonresponse is a function of y, (but not V| y)

Pattern Mixture: Nonresponse is a function of oy, + (1 —a) Vi
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Discussion

The Outcome Model (and Pattern-Mixture Model) depends on a

single survey variable.

When the lone survey variable is not linear, we can replace z, with

1 1
(A fitted) and (at the nonignorable extreme) x, with ( )
Yk Yk

SUDAAN generalizes logistic response to:

1+exp(y' xg)/Uw
Ly+exp(y'Xk)

R(x,) =
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Discussion

Often the vector of calibration variables contains totals (or means)
for the entire population, as well as estimated totals (or means) for

the sample before nonresponse.

SUDAAN’s calibration-weighting PROCs can handle either, but not
both.

What 1s the purpose of the design (inverse probability) weights?
They are like the 1/R(x,), except they don’t have to be estimated,

but we do not know if the are functions of the y,.
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Adding a Randomized Device to the Response Model

Suppose we gave a random fraction of the probability sample an incentive
to respond.

Let ¢, = 1 1f k gets the incentive, 0 otherwise.
Calibrating to the full sample:

Zlgld

Let the new z, vector be Ckz;zld
Vi(ck — C)
Old includesa 1; Y pesdr Yi(ck —C) =0

Zlgld

and the new x, vector be | ¢, z2!4

Yk

Some of the components of ¢,z2' may need to be dropped WRTI
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