Test of missing data mechanisms
An alternative to the Little test based on regression
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Introduction

e Missing Data (MD): Data whose collect was planned, but
not realized = Biased and inconsistent estimators

e How to handle MD?

1. Test the MD mechanism

2. Apply a method for handling MD AFTER knowing the
mechanism

Definition of MD mechanisms

Examples

MCAR
Missing
Completely At
Random

A typo error done by
>the researcher when
collectingthe data

High paid workers are
less likely to answer
> on gquestionabout their

salary only due to their
profession

MAR
Missing At
Random

Missing data |
Participants with
severe depression level

_are more likely to be

" missingin a depression
survey due to their
level of depression

MNAR
Missing Not At
Random

MD can be a mixture of
_ these mechanisms, for

" instance MCAR and
MAR

Existing methods for testing MD mechanism

Observed and missing values are separated and a mean or
distribution comparison test 1s conducted between the two

groups. If they are significantly the same, then MD are
MCAR. If not, MD are not MCAR [1], [2]:

Hy: MCAR
Hi: MCAR
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1.Regression and prediction model
o X1 ops ~ [(X3L, X4h o X +u,u ~ N(0,1)

/\

o5, and A to predict Xy s = X7 pps EA and B to

A

predict X ;s = X1 mis
2. Testing process

/\ /\

e Distribution test between X ;5 and X ;g

/\d/\

o If X1 ;mis ~ X1 0bs, then MD are MCAR

Simulation results of numerical data

¢ 10,000 x 10 observations and 1,000 replications
e Big regression: all covariates are included in the model

e Small regression: only covariates which determine the
MD mechanism are included in the model

Table 1. Single mechanisms, % ot Hj acceptance. L for
Little [3] and A for Alternative approach

MCAR MARI, Big MARI1, Small

L A L A L A
50% 96.4 92.5 0 3.1 0 0
10% 94.9 954 0 3.8 0 0
5% 95.5 95.1 0 13.9 0 0
49 95.0 95.1 0 15.1 O 0
3% 94.3 95.3 0 16.7 0O 0
29 94.4 95.2 0 20.5 0 0
1% 95.1 95.2 0 28.1 0 0

Table 2. Mixed mechanisms (MAR2+MCAR), % of H
acceptance. L for Little and A for Alternative approach

Big Small
L A L A
40% MAR2, 10% MCAR O 4.6 0 O
10% MAR?2, 409% MCAR 0 35.80 0.6
3% MAR2,459% MCAR 0 62.10 15.0
39% MAR?2, 479% MCAR 25.982.07.9 35.5
29% MAR2, 48% MCAR 67.389.739.363.7
19% MAR?2, 49% MCAR 89.793.8 83.289.6




