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Table 3.3. Comparison of Eight Methods for Handling Missing Data
Method Ad Hoc Methods Principled Methods
FIML SPSS’ EM
LD rPD MS HD RE (Full Information (EM = MI
(Listwise (Pairwise (Mean (Simple (Regression Maximum Likeli- Expeclation- (Multiple
Deletion) Deletion) Substitution) Hot-Deck) Estimalion) hood) Maximization) Imputation)
Features ¢ Discards cases * Cases with * Missingvalues * Missing * Missingvalues * Available data * Each iteration * Consists of
with a missing nonmissing aresubstituted  values are are replaced for each sub- consists of two three steps:
value values are by means or replaced by from pre- Ject used to steps: an E- imputation,
* Uses the used to com- subgroup randomly dicted values compute a step followed analysis and
remaining pute means means drawn data inaregression  likelihoodand by an M-step pooling
data to com- and variances * Statistical already col- equation to estimate * Iteratively * Takes into
pute results * Pairs of cases analyses are lected in the  « The regres- parameters computes account the
* Adefault with nonmiss-  based on the data set sion equation ¢ Requires spec-  maximum uncertainty
optioninmost  ing values are  entire data set * Complete is formed ification ofan  likelihood multiple
statistical used to com- ¢ Valid when data for statis-  from observa-  imputation estimates for imputations
packages pute correla- cdata are tical analyses tions with model con- parameters * Solves the

Strength

Weakness

Valid only
when data are
missing com-
pletely at ran-
dom

¢ Easy

* Loss of
information

* Biased

* Inefficient

tions and
covariances
Valid only
when data are
missing com-
pletely at ran-
dom

¢ Easy

* Loss of
information

* Varied
sample sizes

* Inefficient

missing
completely at
random

* Easy

* Biased
* Inefficient

Valid when
data are
missing com-
pletely at ran-
dom

* Easy

* Does not
distort the
marginal
distribution

* Distorts corre-
lations and
covariances

* Inefficient

complete data
Regression
model is spec-
ified by
researchers
Valid when
data are miss-
ing at random

* Easy

* Biased
* Inefficient

taining vari-
ables believed
to be predic-
tive of miss-
ingness

* Subject likeli-
hoods are
summed and
maximum
likelthood is
used to obtain
parameter
estimates for
the summed

likelihood

* Valid when
data are
multivariate-
normal and
missing data
are missing at
random

* In AMOS

* Efficient

* Makes use of
all available
data

¢ Produces
unbiased
parameter
estimates

* Model
specific or
dependent

* lLailure to
specify a
reasonable
imputation
model or to
satisfy multi-
variate-nor-
mality can
bias estimates

¢ Iterations con-
tinue until the
observed log-
likelihoods
produced in
two consecu-
tive iterations
are almost
identical

» Valid when
data are miss-
ing at random

* In SPSS MVA
* Efficient

¢ Time-consum-
ing

* Model
specific or
dependent

missing data
problematthe
beginning of
the analysis

* Valid when
data are miss-
ing at random

* Efficient
* Flexible
* Programs
available from
heep://
www.stat.psu
-edu/~jls/ or
* SAS version 9
or later
* Need to
specify an
imputation
model as well
as an analysis
model
* The third
stage—pool-
ing is for
parameter
estimates and
standard
errors
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