Analyzing Missing Data

Introduction

Problems

Using Scripts



Missing data and data analysis

Missing data is a problem in multivariate data
because a case will be excluded from the analysis if
it is missing data for any variable included in the
analysis.

If our sample is large, we may be able to allow cases
to be excluded.

If our sample is small, we will try to use a
substitution method so that we can retain enough
cases to have sufficient power to detect effects.

In either case, we need to make certain that we
understand the potential impact that missing data
may have on our analysis.



Tools for evaluating missing data

o SPSS has a specific package for evaluating missing
data, but it is included under the UT license.

o In place of this package, we will first examine
missing data using SPSS statistics and procedures.

0 After studying the standard SPSS procedures that we
can use to examine missing data, we will use an SPSS
script that will produce the output needed for
missing data analysis without requiring us to issue all
of the SPSS commands individually.



Key issues in missing data analysis

o We will focus on two key issues for evaluating
missing data:

o The number or proportion of cases missing for
each variable

1 Whether or not cases with missing data had
statistically significant differences from cases
with valid data for the other variables included in
the analysis.

o Further analysis may be required depending on the
problems identified in these analyses.



Benchmark for evaluating missing data

0 The text suggests that, in general, if no more than
5% of the cases in the sample were missing data for a
variable and if the pattern of missing data is random,

missing data is not especially problematic for the
analysis.



[

Our strategy for evaluating missing data

The criteria lead us to a two stage strategy for evaluating the
pattern of missing data.

First, we will identify variables that are missing data for more
than 5% of the cases in the sample.

o If no variables are missing more than 5% of the cases, we
will assume that there is not a problematic pattern.

Second, for each variable that is missing data for more than 5%
of the cases, we create a dichotomous missing/valid variable
that is coded 0 for cases missing data and 1 for cases with valid
data and test for statistically significant differences between
the valid and missing groups for all other variables in the
analysis.

o If significant differences are found, we will attach a caution
to our analysis with a recommendation for further study of
the problems.



Testing for differences in missing/valid groups

o If the variable to be tested is metric, we use a t-test
to compare the missing and valid groups.

o If the variable is nonmetric, we use a chi-square test
of independence to compare the missing and valid
groups.

o In all tests, we will use the level of significance
stated in the problem for evaluating missing data and
assumptions.



Example

0 For example, suppose we are testing the relationship
between the independent variables sex and age, and
the dependent variable respondent’s income. A
frequency distribution on income indicates that
37.8% of the cases did not answer the question, so
we create a dichotomous variable that is coded 0 for
missing income and 1 for valid income.

0 Since sex is a honmetric variable, we do a chi-square
test of independence with the missing/valid income
as the independent variable and sex as the
dependent variable to see if there is a relationship.

o Since age is a metric variable, we do a t-test to see
if the average age for subjects who answered the
question is different than the average age for
subjects who skipped the question.



Problem 1

In the dataset GSS2000R, is the following statement true, false,
or an incorrect application of a statistic? Use a level of
significance of 0.01 for evaluating missing data and
assumptions.

In pre-screening the data for use in a multiple regression of the
dependent variable "total hours spent on the Internet”
[netime] with the independent variables "age" [age], "highest
year of school completed” [educ], and "sex” [sex], the missing
data analysis did not indicate any need for caution or further
analysis for a problematic pattern of missing data.

True

True with caution

False

Inappropriate application of a statistic

A W DN -



0 Checking level of measurement

SS2000R, is the following statement true,
ct applic>* '

Since we are pre-screening
for a multiple regression
problem, we should make
sure we satisfy the lgvel of
measurement before
proceeding.

"Total hours spent on the Internet"

[netime] is interval, satisfying the metric
level of measurement requirement for
the dependent variable.

In pre-screening the data for use in a multiple regression of the
dependent variable "total hours spent on the Internet”
[netime] with the independent variables "age" [age], "highest
year of school completed” [educ], and "sex” [sex], the missing

data analysis did not indicate any need for caution or further
analysis for a maticnattacaaf migsing data.

"Sex" [sex] is dichotomous, satisfying the metric or
dichotomous level of measurement requirement for
independent variables.

4. Inappropriate application of a statistic
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find the number
cases for each varia

Request frequency distributions

- (=] GSS2000R.say - SPSS Data Editor
ata Transform | Analyze Graphs Utilities Window Help

Reports ¥ bl o -m-l/;‘-”

We will use the output for Dol e sy =

frequency dlstrlbutlons to Compare Means > Descriptives...

i General Linear Model »  Explore... ta80 e ~
Mixed Models »  Crosstabs... el :I
Correlate »  Ratio... 51 1
Reqgression P < / 4 \
[ =y Loglinear » Select the Fre cies... |

4120000029 Classify 3 Descriptive Statistics

5|20000032 Data Reduction » command from the Analyze

5|20000034 Seale ’ menu.

=(20000043 Nonparametric Tests ¥ [ /3/

520000060 ot ' 2 2 29 5

Multiple Response »

9120000070 : 2 2 35 5
10]20000072 5 1 2 2 36 2
11120000079 1 40 9 1 b4 1
12120000097 1 40 2 2 35 1
1320000117 1 49 2 2 51 3
14120000126 1 40 2 2 33 3

jZI\Dm;n\Z‘;rx ?(OVanable View ::/ |« . . - ™ |
Frequencies SPSS Processor is ready I 7
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Completing specifications for frequencies - 1

First, move the four

problem statement to

@ sei Al
@ pasei

# masei

@ spsei

@ emtime

@ wwwtime

@ chattime

4

W[%D isplay frequency tables

variables included in the

the list box for variables.

'vianable[s]: oK
@ age
@ sex
’ Reset
q |omm
Cancel
Help

Second, click on t

check box to clear it, since
all we want is the statistics
for missing and valid cases.

Q? tistics... Charts...

Format...
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Completing specifications for frequencies - 2

T |

/S -
L\l) You have turned off all output. Unless you request Display Frequency Tables, Statistics or Charts, FREQUENCIES will generate no output.

QK EI

SPSS give us a warning message t
not generate any output. Ho
produce the statistics for
which is want we want.

an missing data

Click on the OK button to close the warning.




Completing specifications for frequencies - 3

: Frequencies [ X |

B sei ZI Variable(s):

@ pasei ’9 age

® masei i} educ

@ spsei '%% se::

. 3 netime

% Smime . The specificatio

© vinwtme complete, s

@ chattime on the OK button to
j obtain the output.

I” Display frequency tables

Statistics... Charts... Format...




s Number of missing cases for each variable - 1

§% Outputl - SPSS Yiewer

File Edit Yiew Insert Format Analyze Graphs LUltilitis With 270 cases in the data
= = set, a variable is missing
=& él@.l %l KD @' I:nl E?' |( more than 5% of the cases

= if it had 14 or more“&Js
|5 +| '| LD“J s | %H Wssing value.
Bl E] Output

el TH :
" b % Frequencies
w8 Statistics
Statistics
AGE EDUC SEX NETIME
N Valid 270 269 270 93
Missing 0 1 0 177
The variables "age" [age], "highest year of school
completed" [educ], and "sex" [sex] were missi
for less than 5% of the cases in th
and chi-square tests to compare cases with missing )
data to cases with valid data for the other variables

included in the analysis were not conducted. i—'l
. /4




i Number of missing cases for each variable - 2

§% Outputl - SPSS Yiewer

File Edit Yiew Insert Format Analyze Graphs LUltilitis With 270 cases in the data
set, a variable is missing

= |E él@.l %l k2 @l’&ml g?l |( more than 5% of the cases

- if it had 14 or more'eas
|5 +| 'l LUIQ s | %ll Wssing value.
= (&) Output

= {E] Frequencies

[ Titl ;
" b % Frequencies
w8 Statistics
Statistics
AGE EDUC SEX NETIME
N Valid 270 269 270 93
Missing 0 1 0 177

A/ariable was missing data for more than 5% of the cases in

the data set: "total hours spent on the Internet" [netime] was
missing data for 65.6% of the cases in the data set %17%%”"“
cases). A missing/valid dichotomous variables w ;
variable to test whether the group of cases with missing data

differed significantly from the group of cases with valid data on
the other variables included in the analysis.




Creating the missing/valid variable - 1

GSS2000R.say - SPSS Data Editor
File Edit Yiew Data | Transform Analyze Graphs

We will create a new variable

whose values repr t cases
~ _ Compute... with missing or valid ?i
00:] |
Dln Ié' .l ~—  Random Mumber Seed... :
1: caseid Count... l
R Categorize Variables. .. Into Different Yariables... gd0 gl :J
120000009 Rank Cases. .. T z1 7] a1 1
2|20000012 Automatic Recode. .. 2 4 i 1 |
3]20000020 Create Time Series... 1
4120000029 Replace Missing Yalues... First, select the R
5]20000032 Rum Pending Transforms ( Different Variabf€s... command
6|20000034 T o7\ from the Transform menu.
7120000043 4 .
5|20000080 1 33 \2\ 5[
9120000070 7 2 2 35 )
10]20000072 5 : 2 2 36 2
11120000079 1 40 9 1 b4 1
12120000097 1 40 2 2 35 1
13120000117 1 49 2 2 a1 3
14120000126 1 40 2 2 33 3 =
] I\Eﬁgnﬁ;; ;(HVariable View 7 ||_4_L| - - = - >|
Recode Into Different Yariables SPSS Processor is ready I Y/




Creating the missing/valid variable - 2
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First, highlight the

had more than 5%
missing data, for
which we want to
create the
missing/valid variab

variable netime, which
is the variable which

@ gmintl
@ Idcgm
@ econgmn
@® sei

@ pasei

@ masei
@ spsei

@ emtime
@ wwwtime
@ chattime

L4 netine |

=

-

' Recode into Different Yariables

Input Variable -> Output Variable: Dutput Variable

N ame:

| Change

LLabel:

Second, click right arrow
button to movée netime to

the Input Variable -> Output
Variable list box.
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First, type a name for the new variable into the Name:
text box. I usually just add an underscore to the

variable name if the original variable name is 7 letters
or less. If the variable is 8 letters, I delete the last
letter so that I do not exceed the SPSS requirement
that a variable name be 8 characters or lg

' Recode into Different vaiiaw.e -

@ amprogm
@ amintl
@ ldegm
@ econgm
@ sei

@ pasei
# masei
@ spsei

@ emtime
@ wwtime
@ chattime

MNumeric Yariable -> Output Variable:

— Dutput Vaniable ———
netime-> 2 IV

lnelimeJ

Label:

Creating the missing/valid variable - 3

Change [!
‘L

!

Second, click on the Change
button to replace the ?
Input Variable -> Output

variable name, netime_.

Variable list box with the new
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Creating the missing/valid variable - 4

: Recode into Different Yariables

@ amprogm
@ gmnint!
@ Idegm
@ econgmn
@ sei

@ pasei
#® masei
@ spsei

@ emtime
@ wwwtime
@ chattime

=

MNumeric Yariable -> Output Variable:

netime --> netime

— Dutput Variable

Name:

InetimeJ
Label:

Change

.. |

0ld and New Values...R!

tK | th‘| Heset)ﬁhck on the Old

and New Values... button

e variable.

e values for




. Creating the missing/valid variable - 5

Second, in the Value:
text box in the New
Value panel, we type a
ero.

First, to create the
code 0 for missing
data, we mark the

Recode into Different Yariables: Old and New Yalues

System- or
user-mlssing Optlon —0ld Yalue New Value
button on the Ola " Value: | O Value:l[] " System-missing
Value panel. " System-missing " Copy old value(s)
(¢ System- or user-missing Old --> New:
" Range: &dd N
I throuah I cr
Change
" Range: :
Lowest through I HEMOy ==
C Rarce Third, click on th
AngE: button to add ange
| through highest from missing to zero to the
" All ather values list OldUINew.




’ Creating the missing/valid variable - 6

Second, in the Value:
text box in the New
Value panel, we type a
one.

First, to create the
code 1 for valid

data, we mark the Recode into Different ¥ariables: Old and New Yalues

All cher values ~0ld Value New Value
?lfet'%r; db\L;gclzg o " Value: | B * Value: |1| " System-missing
e " System-missing " Copy old value(s)
" System- or user-missing Old --> New:
" Range: Add MISSING -> 0
I through I ol
Shange
" Range: —
Lowest through I Third, click Onw
" Range: button to add ange
from other values to one to
| hratig iz the list O/dO0New.
¢ Al other values T




Creating the missing/valid variable - 7

Recode into Different ¥Yariables: Old and New Yalues

—0ld Value New Value
" Value: | O Value:l " System-missing
" Spstem-missing " Copy old value(s)
" System- or user-missing Old --> New:
" Range: Add MISSING --> 0
l through I ot ELE =]
Change
" Range: —_—
Lowest through I REmove
" Range: [~ Output variables are stings /idth: |—
I through highest [ Convert numeric strings tonumbers (535
(¢ All other values Continuetg Cancel | Help

Having comp

the Continue button to
close the dialog box.




Creating the missing/valid variable - 8

' Recode into Different Yariables

@ amprogn ZI Nueric Variable -> Output Variable: Output Variable
.;@ omint netime --> hetime e
@ Idcgm 4 lnetime_ Change I
@ econgm e
@ sei I
@ pasei
@ masei
® spsei If...
@ emtime
@ wwwtime 0ld and New Values...
@ chattime
zl 0K Rl Paste I Reset I Cancel

OK button to
indicate th&agompletion of
the specifications for the

new variable.
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GSS2000R.say - SPSS Data Editor
File Edit Yiew Data Transform Analyze Graphs Utilities Window Help

The missing/valid variable in the data editor

=] B3

Z(R(8| ®| o 5 =lk| al Ee 2l e

1: netime_ |1
spsei emtime | wwwtime | chattime netime netime_ rar ﬂ
1 92.3 3.00 1.50 00 4.50 1
2 63.5 4.00 6.00 00 10.00 1
3 53.3 .00 0
4 . 0
5 38.2 : : 0
7 If we look at the newly created 0
g / netime_ variable in the data \ 1
editor, we see that valid daM
J netime (4.50, 10.0, etc) 0
10 , correspond to a 1 for netime_, 7 0
11 78.5 \ while missing data indicators, ".", / 0
12 79 7 \forrespond to 0. / 0
13 A0 ’ 0
14 0

[ * ]\ Data view £ Variable View 7

[

[SPSS Processor is ready




26 T-tests comparing missing and valid cases - 1

2SS Data Editor

We use t-tests to test for orm | Analyze Graphs LUtilities Window Help
differences in average Reports — e lr ‘

9 0
scores between the Descriptive Statistics = pe[EIE)
missing and vakg.groups Compare Means Means...

for the metric vartab

»
»
3
: - General Linear Model »  One-Sample T Test... e
in the analysis. Mixed Models » Independent-Samples T Test... I;ﬂ
Correlate »  Paired-Samples T Test... k
63.5 4.C Reagression 4 One-YWay ANOVA,..
3 53.3 C Loglinear > |. . 1]
4 . Classify , ’/_
z 382 Data Reduction First, select the Cg
Means | Independ€nt-Samples
B . s T Test... command from the
Monparametric Tests
T : Analyze menu.
3 T Survival 4 \ /
Multiple Response » ——
9 : - : : 0
10 : : : : : 0
11 78.5 .00 0
12 292 : 0
13 : A0 0
14 . . . < < 0 =
<[ * |\ Data View £ Variable View 7 |« 0 Ll_'
Independent-Samples T Test SPSS Processor is ready | Y/




T-tests comparing missing and valid cases - 2

First, move the
metric variables
age and educ to the
list of Test

i Independent-Samples T Test

@ econgm N Test Variable(s] il
B sei @ 6 Pooe
@ pasei @ educ s
@ masei » Reset
® o Cancel
@ emtime
@ wwwtime Help
® chattime Grouping Yariable:
@ netime
Second, move the Options... I
missing/valid variabl

netime_ to the grouping
variable text box.

the codes for the groups to
compare in the analysis.




28 T-tests comparing missing and valid cases - 3

First, type the
number O for the

missing group into
the Group 1 text
box.

Define Groups

(+ Use specified values Continue

Group 1: |D Cancel
Group 2: |1 Help
" Cut point; |

Second, type the
number 1 for th
valid group into the
Group 2 text box.

Third, click jon

complete the definition
of the groups for the
independent variable.
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T-tests comparing missing and valid cases - 4

: Independent-Samples T Test

@ econgm
@ sei

@ pasei
@ masei
@ spsei

@ emtime
@ wwtime
@ chattime
@ netime

=

Test Vanable(s):

@® age
@ educ

Grouping Variable:

Define Groups...

oK

Paste

Click on the O
to close the dialog box
and obtain the output.

Options... |




Output for the t-tests - 1

30
Group Statistics
Std. Error
NETIME_ N Mean Std. Deviation Mean
AGE 0 - 177 48.32 18.414 1.384
1 93 41.55 12117 1.256/
EDUC O 177 12.34 2.812 / Cases who had missing
1 92 14 62 7 554 data for the variable

"total hours spent on the
Internet" [netime] had

an average score on the
variable "age" [age] that

There were significant differences
in the statistical tests comparing

cases with missing data to cases Indepe was 6.77 units higher
with valid data. T ATE—— \ i(::gzgstr\:veh(a)vhegzgvealficzlrdata
Equality of Yariances <3.624, 0.001).
Mean
F Sig. t df Sig. (2-tailed) | Difference
AGE Equal variances
assumed 22.640 .000 3.201 268 .002 6.77
Equal variances
Refaganaay 3.624 254703 .000 6.77
EDUC  Equal variances
acanrmat 050 823 -6.507 267 .000 -2.28
Equal variances
hot assumed -6.708 200.606 .000 -2.28
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Output for the t-tests - 2

Group Statistics
Std. Err
NETIME_ N Mean Std. Deviation Me Cases who had missing
ARE 4 1w AB22 \Bag / data for the variable "total
EDUC O 177 12.34 2812 Internet" [netime] had an
1 92 1462 2.554 average score on the
variable "highest year of
school completed" [educ]
that was 2.28 units lower
Ind than the average for cases
0 who had valid data
Levene's Test for (t=-6.708, p<0.001).
Equality of Variances
Mean
F Sig. t df Sig. (2-tailed) | Difference
AGE Equal variances
Seeiirad 22.640 .000 3.20 268 .002 6.77
Equal variances
Anpase e 3.624 254.703 .000 6.77
EDUC  Equal variances
acenmel 050 823 -6.507 267 .000 -2.28
Equal variances
hotasetmad -6.708 200.606 .000 -2.28




Chi-square tests comparing missing
32 and valid cases - 1

y Data Editor

um | Analyze Graphs Utiities ‘Window Help
Reports L e T P -”

Descriptive Statistics Frequencies...

- Compare Means Descriptives...

for the nonmetric General Linear Model Explore...

»
¢ stgB0 matital o
variables in the analysi$- Mixed Models » mr g ﬂ
Correlate »  Ratio... 51 1
P |£ I
»
>

We use chi-square tests
of independence to test
for differences in the

breakdown between the

V Regression 74 1

20000020 Loglinear 1

3 ; ;
4|20000029 Classify 2 ; O~
: First, select the D pttve
Data Reduct ’
2 20000032 iRl < Statistics | Crosstaps...
7
8

20000034 e ; command from the Analyze
20000043 f;lsz?::lametnc Tests 2 et /
2000060 Multiple Response ~ » = T
9{20000070 ; : 2 2 35 5
1020000072 o] . 2 2 36 2
1120000079 1 40 9 1 64 1
1220000097 1 40 2 2 35 1
13|20000117 1 49 2 2 a1 5
14120000126 1 40 2 2 33 3| &
le\ﬁat?ﬁ?.%&f( Variable View 7 el - = HLI_'
Crosstabs SPSS Processor is ready | 7




Chi-square tests comparing missing
33 and valid cases - 2

First, move the

: Crosstabs ) )
nonmetric variable sex

' Rowls] to the Row(s) list box.
@ amintl Al i N

@ ldegm » @ sex Paste

@ econgm B

: eset

’9 e Column(s): ‘
Do . e

@ masei <

@ spsei

-z:i@ emtime ~Layer 1 of 1 Second. mov

#} witime Previous missing/vali riable,
;9 chéttlme netime_ to the

@ netime Column(s) text box.
B sex_ j »

I” Display clustered bar charts
™ Suppress tables

Statistics...* Cells... Format...

Third, click on t
Statistics... button to
specify the chi-square test.




Chi-square tests comparing missing
34 and valid cases - 3

Crosstabs: Statistics [ X | |

[V Chi-square I” Corelations Continue
Nominal ~Ordinal—— Cancel
i [~ Gamma .

cy coefficient
First, mark th
Chi-square
box in the list of
statistics.

[~ Somers' d
[ Kendall's tau-b

[~ Kendall's tau-c

Second, cli
Continue button to
close the dialog box.

Nominal by Interval [~ Kappa
{r Eta I~ Risk
[~ McNemar

™ Cochran's and Mantel-Haenszel statistics

Test commot adds ratio eguals: IT
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Chi-square tests comparing missing
and valid cases - 4

: Crosstabs [ X | |

Row(s):

A} caseid ﬂ it v
@ wikstat | ot

’9 k:h Reset
::; W'ES" t Column(s):
#® wikgov : Cancel
@ prestg80 ) ® netime_

@ marital LiER
@ divorce ~Layer 1 of 1

® widowed Previous [Next
@ spwrksta _I

@ sphrsi
@ spwrkslf »

@ sppres80 ~|

™ Display clustered bar charts

™ Suppress tables

Statistics...l Cells...L% Format... I

Click on the Cells.. button to
request that col

L COL D
percentages be included in
the cross tabulated table./




Chi-square tests comparing missing
and valid cases - 5

Crosstabs: Cell Display [ X|

First, mark the

Column check box ~ Counts Continue

in the Percentages

panel. [V Observed Ced
[~ Expected ‘

Second, cli
~Percentages——  — Residual Continue button to
™ Row M Unstanc close the dialog box.
v Colurnn [~ Standardized
[ WSotal [~ Adj. standardized
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Chi-square tests comparing missing
and valid cases - 6

: Crosstabs

@ genegen
@ amprogm
@ gmnint!
@ ldegm
@ econgm
@ sei

@ pasei
@ masei
@ spsei

@ emtime
@ wwwtime
@ chattime

<

=3
oK

Paste

%on the O

and obtain the output.

( to close the

I” Display clustered bar charts

I~ Suppress tables

Row(s):
@ sex
»
Column(s):
@ netime
4
—Layer1 of 1
FPrevious 4 ext I
»
Statistics... Cells... Format...

lalog box




Output for the chi-square test

RESPONDENTS SEX * ValidMissing TOTAL TIME SPENT ON THE INTERNET

Crosstabulation
ValidiMissing TOTAL
TIME SPENT ON THE
INTERNET
0 1 Total
RESPONDENTS 1 Count 73 38 111
SEX % within ValidiMissing
TOTAL TIME SPENT 41.2% 40.9% 41.1%
ON THE INTERNET
2 Count 104 55 159
% within Valid/Missing
TOTAL TIME SPENT 53
ON THE INTERNET On the chi-square test, the
Total Count difference in the breakdown
% within ValidiMissing for the missing cases is not
TOTAL TIME SPENT statistically different from the
ON THE INTERNET breakdown for the valid cases.

Chi-Square Tests

Asymp. Sig. Exact Sig. Exact Sig.
Value df (2-sided) (2-sided) {1-sided)
Pearson Chi-Square 004k 1 952
Continuity Correction 3 .000 1 1.000
Likelihood Ratio .004 1 952
Fisher's Exact Test 1.000 529
Linear-by-Linear
Associat?on 004 L 902
N ofValid Cases 270




Answer 1
39

In the dataset GSS2000R, is the following statement true, false,
or an incorrect application of a statistic? Use a level of
significance of 0.01 for evaluating missing data and
assumptions.

In pre-screening the data for use in a multiple regression of the
dependent variable "total hours spent on the Internet”
[netime] with the independent variables "age" [age], "highest
year of school completed” [educ], and "sex” [sex], the missing
data analysis did not indicate any need for caution or further
analysis for a problematic pattern of missing data.

Since there were significant differences in the

1 y True statistical tests comparing cases with missing data
. to cases with valid data, a caution was added to

2’ True W]th the interpretation of any findin ending further

3 False analysis of the missing data pattern.

4 Inappropriate The answer to the question is false.




40

Using scripts

0 The process of evaluating missing data requires
numerous SPSS procedures and outputs that are time
consuming to produce.

1 These procedures can be automated by creating an
SPSS script. A script is a program that executes a
sequence of SPSS commands.

o Though writing scripts is not part of this course, we
can take advantage of scripts that | use to reduce the
burdensome tasks of evaluating missing data.
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Using a script for missing data

o The script “EvaluatingAssumptionsAndMissingData.exe”
will produce all of the output we have used for

evaluating missing data (as well as output for testing
assumptions).

o Navigate to the link “SPSS Scripts and Syntax” on the

course web page.

o Download the script file “EvaluatingAssumptionsAnd

MissingData.exe” to your computer and install it,
following the directions on the web page.
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GSS2000R.say - SPSS Data Editor

Open the data set in SPSS

File Edit Yiew Data Transform Analyze Graphs Utilities Window Help

=] B3

=(R(8| B o D] =k ol Fl= HEE $e|

1: caseid |20000009
caseid wrkstat hrs1 \y/ X:ﬂ

1420000009 1 50 Before using a script, a data
2(20000012 1 40 set should be open in the >:
3|20000020 B SPSS data editor.
4|20000029 5 1N 3]
5|20000032 1 40 - > 1
620000034 1 60 2 2 55 )
7120000043 4 . 2 2 36 3
820000060 1 38 2 2 29 )
9120000070 7 2 2 35 5
10{20000072 2] . 2 2 36 2
11]20000079 1 40 9 1 64 1
12{20000097 1 40 2 2 35 1
13|20000117 1 49 2 2 a1 3
1420000126 1 40 2 2 33 3

<] |\ Data View £ Variable View 7 el . - -

[SPSS Processor is ready

:J'J
v/
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GSS2000R.say - SPSS Data Editor

Invoke the script

File Edit Yiew Data Transform Analyze Graphs | Utilities Window Help

=] B3

Run Scripk

[SPSS Processor is ready

=(@(8| B of| 5 =[] a4 2o |Bl@]
1: caseid I2UUUUDOS =
efine Sets...
caseid wrkstat hrs1 Use Sets... prestgs0 marital ﬂ
120000009 1 50 | 2 51 1
2120000012 1 40 m 1 74 1
3|20000020 B MenEdR oyt . 1
4120000029 5 . 2 1 40 3
5120000032 1 40 2 1
520000034 1 50 // 25
7120000043 4 , / To invoke the sgpibt, select
|20000060 1 35 \ _the Run _S_cr_“ipt... command
5150000070 ; \ in the Utilities menu.
10}20000072 5 . 2 /
11|20000079 1 40 9 1 bd 1
12120000097 1 40 2 2 35 1
13|20000117 1 49 2 2 51 3
14120000126 1 40 2 2 33 3| o
TITI\‘I;at‘;Ht?i;;r‘ ;(HVariable Wiew 7 ||_4_|_| - - i H_b_’-J
7
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Select the missing data script

First, navigate to the folder where you put the script.
If you followed the directions, you will have a file with
an ".SBS" extension in the C:\SW388R7 folder.

If you only see a file with an “.EXE"” extension in the
folder, you should double click on that file to extract
the script file to the C:\SW3

Look in: | {3 SW388R7 ™ escription

oS0

=:| EvaluatingAssumptionsandMissingData. SBS Tests assumptions of |
normality, linearity,

and homogeneity of
varance using the

log, square root, and
inverse

transformation.

Tests for the —
presence of a
problemmatic pattern :_I

script name to highlight it.

File name: |Evaluatingé.ssumptions.&ndMissingData.SBS

Run buttdn to

start the script.




The script dialog

& Evaluating Assumptions and Checking Missing Data
—Data set: D:A2003_06_SW38BR7\SPSSProblemshGSS2000R.sav

Variables in the data editor: Dependent variable:

WRKSTAT LABOR FRCE STATUS 3> I |
HRS1 MNUMBER OF HOURS WORKED LAS £ 2
WRKSLF R SELF-EMP OR WORKS FOR S Metric mdependent variables:
WRKGOVT GOVT OR PRIVATE EMPLOYE
PRESTGE0 RS OCCUPATIONAL PRESTIG
MARITAL MARITAL STATUS

DIVORCE EVER BEEN DIVORCED OR SEI
WIDOWED EVER BEEN WIDOWED
SPWRKSTA SPOUSE LABOR FORCE STA
SPHRS1 NUMBER OF HRS SPOUSE WOF
SPWRKSLF SPOUSE SELF-EMP. OR WOF
SPPRESS80 SPOUSES OCCUPATIONAL PF
SIBS NUMBER OF BROTHERS AND SISTI
CHILDS MNUMBER OF CHILDREMN

The script dialog box acts
similarly to SPSS dialog
boxes. You select the
variables to incluge in the
analysis and choo i
for the output.

AGE AGE OF RESPONDENT LI
—Assumptions ~ Transformations: — Options:
f« Normality v Loagarithmic v Delete output from previous commands
" Linearity v Square Root v Delete variables created in this analysis
" Homogeneity of variance v Inverse
S Dependent variable: (¢ metric T nonmetric
" Check missing data

Reset Sort Yariables Cancel K

Feedback: |




46

Complete the specifications - 1

& Evaluating Assumptions and Checking Missing Data
— Data set: D:A\2003_06_SW388R7\SPS5ProblemshGSS2000R. sav

Variables in the data editor:

DOWNBLUE FELT DOWN AND BLUE IN F a << I
SOCACTS PHYSICAL AND EMOTION SO

GRNEXAGG ENVIRONMENTAL THREATS
GENEGEN HOW DANGEROUS MODIFYIN
AMP

Move the the dependent and
independent variables from the list of
variables to the list boxes. Metrj
and nonmetric variables are moved
to separate lists so the computer

knows how you want them treated.

— Assumptions — Transformations; ——
« Normality _—
o Logarithmic v

Square root v

" Homogeneity of variance
genety Inverse v

" Check missing data

Dependent variable [DY]:
{NETIME TOTAL TIME SPENT ON THE INT

Metric independent variables [IV):

[6GE  AGE OF RESPONDENT
EDUC HIGHEST YEAR OF SCHOOL COMF

Nonmetric independent variables [IV):

ou must also indicate the level

of measurement for the
dependent variable. In this case,
the metric option button is
arked.

v Delete varables created in this analysis

Dependent variable: ¢ metric  nonmetric

Reset Sort Variables

R

Cancel | oK ]

Feedback: |
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Complete the specifications - 2

& Evaluating Assumptions and Checking Missing Data

— Data set: D:A\2003_06_SW388R7\SPS5ProblemshGSS2000R. sav
Yariables in the data editor: Dependent variable [DY]:

DOWNBLUE FELT DOWN AND BLUE IN F a << | NETIME TOTAL TIME SPENT ON THE INT
SOCACTS PHYSICAL AND EMOTION SO

GRNEXAGG ENVIRONMENTAL THREATE e e e ]
GENEGEN HOW DANGEROUS MODIFYIN AGE _AGE OF RESPONDENT
AMPROGRN AMERICAN DOING ENOUGH EDUC HIGHEST YEAR OF SCHOOL COMF

GRNINTL INTLAGREEMENTS FOR ENVIF
POOR COUNTRIES LESS THAN L]

Mark the option ECONOMIC PROGRESS DEPE
button for the type of DHE.qu ESSSEEOEIESSI%TIL%IS Nonmetric independent variables (IV):
output you want the ER'S SOCIOECONOMIC INDI SEX RESPONDENTS SEX
script to compute. USE'S SOCIOECONOMIC INDE
TIME SPENT USING E-MAIL << |
WWWTIME  TIME SPENT ON THE wwiw
CHATTIME TIME SPENT ON CHAT hd
— Assumptions — Transformations: Dptions:
; Eorma_lil_v lete output from previous commands
reany . : . s created in this analysis
" Homogeneity of variance Click on the OK
¢ Check missing dats button to produce metric { nonmetric
the output. v
Reset Sort Variables ancel oK [

Feedback: |
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The script finishes

If you SPSS output viewer is
open, you will see the output

produced in that wi

All calculations are complete.,

QK

Since it may take a while to
produce the output, and
since there are times when
it appears that nothing is

happening, there is an alert
to tell you when the script is
finished.

Unless you gre absolutely

e script run
e this alert.

n yoll see this alert,
ick on fhe OK button.




§% Outputl - SPSS Yiewer

Output from the script - 1

File Edit VYiew Insert Format Analyze Graphs Utilities Window Help

BEE

=|H|SR| = B < B=lk] @ & ¢

(s -] mlof 2(=(3]]

foo [ Notes A
e Statistics
= {8 T-Test

[ Title

e 2 MNotes

- L Group Sta

- Independe
= {8 Crosstabs

- (] Title

) Motes
L& Case Proc

- [ RESPOND

o[ Chi-Squar
= {E] T-Test
(] Title
s % Notes
- [CT Warnings
- Group Sta
{E] Crosstabs

Title

[ Motes
- [ Warnings
[ Case Proc
o[ RESPOND—
[ Chi-Souar
=] T-Test

[ Title

E Notes

- [ Group Sta

L& Independe

= Number of Valid and Missing Cases per Variable

I—

= {&] Crosstabs
del ~ ;I_I

Statistics
TOTAL TIME HIGHEST
SPENT ON AGE OF YEAR OF
THE RESPON SCHOOL RESPOND
INTERNET DENT COMPLETED ENTS SEX
N Yalid 93 270 269 270
Missing 177 0 1 0

T-Test for AGE OF RESPONDENT H
by Valid/Missing TOTAL TIME S

The script will produce lots
of output. Additional
descriptive material in the
titles should help link
specific outputs to specific
tasks.

Group
ValidMissing TOTAL \

TIME SPENT ON

AGE OF RESPONDENT O \ W
PR : locate the outputs -.‘
SCHOOL COMPLETED 4 to answer the question.

I—f |SPSS Processor is ready | 7




Complete the specifications - 2

& Evaluating Assumptions and Checking Missing Data
—Data set: D:A2003_06_SW38BR7\SPSSProblemshGSS2000R.sav

Dependent variable:
<< | |NETIME TOTAL Click on the X ¢

Metric independen box to close the

AGE  AGE OF RESPa_>CT1Pt. _
EDUC  HIGHEST YEAR T rerreeasrr—

Vatiables in the data editor:

MAEDUC HIGHEST YEAR SCHOOL CUMFZI
SPEDU - OMP

The script dialog box does
not close automatically

because we often want to
run another test ri
There are two methods for
closing the dialog box.

Nonmetric independent variables:

SEX  RESPONDENTS SEX

BABIES HOUSE << |
PRETEEN HOUSEHOLD MEMBERS 6 THF

TEENS HOUSEHOLD MEMBERS 13 THHLLI

" Homogeneity

¢ Check missing

—Assumptions Transformations: — Options:
" Normality thmi v Delete output from previous commands
" Linearity Click on the Cancel v Delete variables created in this analysis

button to close the
script.

Dependent variable: (¢ metric T nonmetric

Reset

e

Sort Yariables

Cancel oK

Feedback: |
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Steps in analyzing missing data

The following is a guide to the decision process for answering
problems about problematic patterns of missing data:

Is the dependent
variable metric and the
independent variables

metric or dichotomous?

l Yes

s the variable missing
data for more than 5% of
the cases in the data
set?

Incorrect application
of a statistic

No No problematic
—» missing data
pattern
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Steps in analyzing missing data

|

Create missing/valid group variable to
use in t-tests with other metric
variables in the analysis and chi-square
tests with other nonmetric variables in
the analysis.

|

Probability of t-tests or
chi-square tests <= level
of significance?

Add caution to interpretation
to require further work to
understand pattern

No problematic
missing data
pattern



