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Missing Data
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I
Abstract

In this paper, we are presenting the basic concepts of missing
data in a very simple but practical approach.

Missing data are ubiquitous throughout the social, behavioral,
and medical sciences. In Statistics, missing data occur when
no data value is stored for the variable in the current
observation. Missing data reduce the representativeness of the
sample and can therefore distort inferences about the
population.

Missing data are a common occurrence and can have a
significant effect on the conclusions that can be drawn from
the data. All the methods of parameters estimation are based
on the completion of data set assumption and only in this case
the result will be a non- biased one, and with the increase of
missing proportion, the rate of biased results increase too.

For decades, researchers have relied on a variety of old
techniques that attempt to “fix” the data by discarding
incomplete cases or by filling in the missing values.
Unfortunately, most of these techniques require a relatively
strict assumption about the cause of missing data and are
prone to substantial bias.

Keywords: Missing Data, Missing Completely at Random,
Missing at Random, Non Ignorable, Missing by Natural
Design
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7. Complete Cases ,Complete Records
8. Imputation 9. Mechanism
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1. Missing Values
3. Incomplete Data
5. Unit Non Response

2. Missing Data
4. Non Response
6. Item Non Response
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10. Missing Completely At Random:
11. Univariate T-Test
12. Little’s MCAR Test
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1. Univariate pattern 2. Unit Non Response Pattern
3. Survey Research 4. Monotone Pattern
5. Longitudinal Study 6. Attrition

7. Planned Missing Data Pattern
8. Latent Variable Pattern
9. Structural Equation models
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3. Missing Completely At Random:
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1. Missing Completely At Random 2. Feliess et al
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1. Missing by natural design

F. s Z. \ ol - . &
$=4eS {(MBND) 7 b ol cde 4 g;.\.,.‘.5.1‘
030> ju(.f)lfjjl_w 38,50 & CJL ols cde w
s b ysb o Laglas ol cde w0 polis oS
£ Sl Lled30 S5 S (68 0 Ol 5 ed Jgans
BE L;’m J.Au oS el (Sl jwvfjg‘}ju

(V) sl (5,8 03100

Ol (SA2eS S50 ¢ 5 s Hadeds 3
Mﬁw)ﬂéﬁ»jbﬂgu&‘bwtﬁ&})
r:’)bﬁ.» QLALSLM:J\:

o] o.\_.i’»(.f‘_gu 0315L OAS axlge &y sao s ol ol
j‘\.&“.k.a })}-‘LSL“‘J‘-"U Sde oMumjszf.ub (a.J:Q
\

WWW.SID.ir

~
<
t>4
—
=
2
C
[
\o
E{'
<C
k3
5
¥
[
.
L.
co
[:
5




&bw

1. Satten GA, Carroll RJ. Conditional and Unconditional Categorical Regression Models with
Missing Covariates. Biometrics. 2000;56:384-388.

2. Fleiss JL, Levin B, Paik MC. Statistical Methods for Rates and Proportions. 3rd ed. New
York: John Wiley & Sons; 2002.

3. Enders CK. Applied Missing Data Analysis. New York and London: Guilford Press; 2010.
4. Hosmer DW, Lemeshow S. Applied Logistic Regression. 2nd ed. New York: John Wiley
& Sons; 2000.

5. Chen HY, Little RA. Test of missing completely at random for generalised estimating
equations with missing data. Biometrika. 1999; 86:1-13.

6. Diggle PJ. Testing for random dropouts in repeated measurement data. Biometrics. 1989;
45:1255-1258.

7. Dixon WJ. BMDP statistical software. Los Angeles: University of California Press; 1988.
8. Kim KH, Bentler PM. Tests of homogeneity of means and ‘covariance matrices for
multivariate incomplete data. Psychometrika. 2002; 67:609-624.

9. Little RJA. A test of missing completely at random for multivariate data with missing
values. J Am Stat Assoc. 1988; 83:1198-1202.

10. Muthén B, Kaplan D, Hollis M. On structural equation modeling with data that are not
missing completely at random. Psychometrika. 1987;52:431-462.

11. Park T, Lee S-Y. A test of missing completely at random for longitudinal data with
missing observations. Statistics in Medicine. 1997;16:1859—-1871.

12. Thoemmes F, Enders C K. A structural equation model for testing whether data are
missing completely at random. Paper presented at the annual meeting of the American
Educational Research Association, Chicago, IL 2007 April.

13. SPSS Missing Value Analysis™ "17." United States of America: SPSS Inc 2007.
http://www.spss.com

14. Longford NT. Missing data and small area estimation. Springer; 2005.

15. Karimlou M, Jandaghi GR, Mohammad K, Wolfe R, Azam K. A Comparison of
Parameter Estimates in Standard Logistic Regressin Using WinBUGS MCMC and MLE
Methods in R for Different Sample Size. Far East J Theo Stat. 2006.

16. Ibrahim JG, Chen MH, Lipsitz SR. Bayesian methods for generalized linear models with
covariates missing at random. Canadian Journal of Statistics. 2008.

17. Marwala T..Computational Intelligence for Missing Data Imputation, Estimation, and
Management: = Knowledge Optimization Techniques. South Africa: University of
Witwatersrand IGI Global; 2009.



