Basic Data Cleaning
in SPSS




Errors in Data




Errors and irrelevancies in
data can occur due to:

e Errors in data input

e Errors in recording information between different data entry
operators or due to changes over time.

e Information collected on non-applicable events or subjects.

e Mismatches between database tables.

e Difference in how various systems encode or represent data




Typical Tasks Encountered
When Cleaning Data

e Identifying records or fields with missing values.

e Identifying records or fields with a degree of variability that is
too high or too low. For example, you have a variable with 5
levels but 99% of the data comes from only one level.

e \alues that are out of range. For example, an entry for the
age variable that is a negative value.

e Duplicate records.

e \ariables that are incorrectly formatted.

e \alues in the variables that seem to contradict each other, or to
imply errors in the data. For example, if we are recording the
ages of adult patients and we see and age of 11 years.




Most data errors fall into
two main classes:

1. Problems in the data storage and formatting in other data
systems.

2. Problems with the data itself that were caused by human error
or systematic issues.




Data Storage and
Formatting Issues

Issues with Variable Types - String, Numeric, etc.

Issues with Variable Names.

Issues with Variable Value Labels.

Definition of Missing data values.

Issues with how Data/Time data are recorded and stored.




Issues Stemming from
human/system error:

Irrelevant or non-applicable values or variables
Duplicated data values
Inconsistencies and illogical relationships

(
(
o
e Entry errors




Data

Formatting
Problems




Employee data file

1 - Formatting problem: variable name

R — Column headings are variable names (not

HERexFTLIFAEBT QL

e, S Labels), and spss found an issue in the

1 im Chicago 03/FEB/1952 15 Manager $27.000 144 No 3 ; = = =
| — ey =7 i — ——— naming of this variable in the system from
4 4 Chicago 15/APR/1847 8 Clerical $21,900 $13,200 98 190 No 44 . = -
oo e e I — ——— which the file was imported, Excel, etc. In
7 ™ Chicago 26/APR/1956 15 Clerical $36.000 $18.750 98 14 No -9
1 7 H a

- — iy e spss a name cannot begin with a number or
10 101 Chicago 13FEB/1946 12 Clerical $24,000 $13,500 98 244 No 45
R o g Do mw o s v any character other than a letter. So, if a
13 123m Chicago 17/JUU/ 1960 15 Clerical $27,750 $14,250 98 34 Yes 3
o e T . variable is |mported into spss with a name,
16 1BM Chicago 17/NOV/1964 12 Clerical $40.800 $15,000 o7 24 No 27
- acngo oAAARIT0S8 o B N let's say begmnmg with a 5. then Spss will
19 19m Chicago 19/AUG/1962 12 Clerical $42.300 $14,250 97 103 No 29 I )
20 20F Chicago 23/JAN/1840 12 Clerical $26.250 $11,550 97 48 No 51 - .
21 201 Chicago  23/JAN/1940 12 Clerical $26250  $11.550 o7 48 No 51 tOSS out that name and glve the Varlable a
2 211 Chicago 19/FEB/1963 16 Clerical $38.850 $15,000 97 17 No 28

I — ) N gl A am 6T

e ' default name, var001, var002, etc.




How to fix this issue?

Double Click in the cell with “var001” You will be taken to Variable View, where
Help you can enter a proper name for the
[_{ ~ variable.
l-,"
g | ) Fle Ede Yw QOta Ionslom Asshyze Gaghs Cuitem  Ukees Eessoss  Wedow  Hep
HE MewThLIM A E= Sl
Name Type Width Decimais
1 d Numeric 4 0 Emplo'
& educ ¢ salary 2 gender String 9 0 Gende
3 City String 12 0
15 $57.000  : e sueg o :
- 5 educ Numeric 3 0 Educal
6 I Nui 1 0 Emplo!
16 Clerical 840200 ;Z00— 0 o —
> —~ - PP AN 8 salbegin Doliar 8 0 Beginn
9 jobtime String 18 0 Month!
10 prevexp Numeric 8 0 Previol
11 minority Numeric 1 0 Minoril
5 0 Age of

12 age Numeric




Employee data file

2 - Formatting problem: variable type

When spss reads in a data variable, it tries
to guess what type of variable it is.
P Sometimes it gets it wrong. If it guesses a

7 4 gender ACity &DoB salbbegin  Ajobtime  # prevexp
1 im Chicago 03/FEB/1952 $27,000 98 144 N | , - =
- — e et s — variable to be ordinal, it places rectangles
4 4 Chicago 15/APR/1847 8 Clerical $21,900 $13,200 98 180 No 44
5o T aree " ——— next to the variable name ( a0 ). If it
4 ™ Chicago 26/APR/1956 15 Clerical $36,000 $18.750 98 14 No -9
A v BiANIO8 i Owa e sam e s guesses it to be nominal, it places 3 circles
10 101 Chicago 13/FEB/1846 12 Clerical $24,000 $13,500 98 244 No 45
| — e I - —— next to the variable name ( assay ). The
13 13m Chicago 173U/ 1960 15 Clerical $27,750 $14,250 98 34 Yes 31
- Chesge 20mUGA2 2 owe W s @ @ e ® three circles at Salary” tells us that it
16 1BM Chicago 17/NOV/ 1964 12 Clerical $40,800 $15,000 o7 24 No 27
17 17m Chicago 18/JUL/ 1962 15 Clerical $46,000 $14,250 97 48 No 29 . "
18 18m Chicago  20/MAR/1956 16 Manager $103750  $27.510 o7 70 No 35 guessed the Salary Varlable to be nomlnal_
19 19m Chicago 19/AUG/1962 12 Clerical $42,300 $14,250 97 103 No 29
20 20F Chicago 23JAN/1840 12 Clerical $26,250 $11,550 97 48 No 51 H k th t I . .

2 7

o e e e aa o owever, we Know that salary Is a numeric

e , —— : or scale variable, so we need to correct it.




How to fix this issue?

To fix this problem, we double click on the variable name cell. We
will be taken to Variable view and the Measure column, where we
enter the correct measure. In this case, we will enter it as “scale”.

Decimais Label Values Missing Columns Align Measure Role
710 Current Salary None $0 8 & Right & Nominal * N input
8 0 Beginning Salary None $0 8 ® Right # Scale ~ Input
9 0 Months since Hire None None 8 ® Right o ~ Input
10 0 Previous Experienc... None None 8 # Right ~ Input
11 0 Minority Classification {0, No} 9 8 ® Right o N Input
0 Age of Employee None None 5 = Right # Scale ~ Input




Employe3e data file

3 - Formatting Problem: Missing values

Here we see that an Age entry cays “-9”.
Now, this can be classified as a systematic
or human error. However, it becomes a

som  (Biees Egeesoms fedow Help

FAR=E Jolk

& 008 # educ var001 ésalary #sabegin  &jobtime ¢ prevex)
03/FEB/1952 15  Manager $57.000 $27,000 98 144 . . .
23/MAY/1958 16 Clercal  $40200  $18.750 x % missing value problem since we need to
26/JUL/1929 12 Clerical $21.450 $12,000 28 381 z =
ISAPRI1047 8 Ceical S0 S0 8 10 remove the -9’ and we do not know the true
09/FEB/1955 15 Clerical $45,000 $21,000 98 138
22/AUG/1958 15 Clerical $32,100 $13,500 x 67 H
26/APR/1956 15 Clerical $38,000 $18.750 98 114 age Of thls employee'
06/MAY/1966 12 Clerical $21,900 $9,750 98 0
23/JAN/1848 15 Clerical $27,900 $12,750 "8 115 No 45
13/FEB/1946 12 Clerical $24,000 $13,500 a8 244 No 45
07/FEB/1950 16 Clerical $30,300 $16,500 28 143 No 41
11/JAN/1866 8 Clerical $28,350 $12,000 98 26 Yes -9
17/JUL/ 1960 15 Clerical $27,750 $14,250 98 34 Yes kil
26/FEB/1949 15 Clerical $35,100 $16,800 28 137 Yes 42
29/AUG/1962 12 Clerical $27,300 $33,500 97 66 No 29
17/NOV/1964 12 Clerical $40,800 $15,000 a7 24 No 27
18/JUL/1962 15 Clerical $46,000 $14,250 97 48 No 29
20/MAR/1956 16 Manager $103,750 $27.510 97 70 No 35
19/AUG/1962 12 Clerical $42,300 $14,250 97 103 No 29
23/JAN/1840 12 Clerical $26,250 $11,550 97 48 No 51
23/JAN/1840 12 Clerical $26,250 $11,550 97 48 No 51
19/FEB/1963 16 Clerical $38,850 $15,000 a7 17 No 28

24/SFR/1Q4AN 12 Clarical 221 750 £12 750 a7 UL Yae s1




How to fix this issue?

To fix this, we double-click on the heading cell with the Age variable. We will be taken to
Variable view. In the Missing Column, click on the right (blue) side of the cell.

Ede Ecet Yew Data Jansbom Ansyze Goghs  Cestom  (Ries Egensons  Wedow Help l

HE WexRThEITHART S0l

12 - Name NummType - Width s Decimals o é.::e«by" - Values ﬁns Columns
The following dialog box will come up. And Or you could give spss a range of values
we can do one of two things. which, if it encounters any one number in
In the “Discrete missing value” box, enter this range, it will consider it to be a missing
-9. Click OK. SPSS will remove the negative value. In this case, we could give it the
number. range of -99999 to 0, as shown below.
€ Missing Wehats " €8 Masing Vakoes

O Mo myssing values

O Dscrete minang vlves




More on Missing Values

If a value is missing in a numeric variable
field, spss places a period in the cell of the
missing value. This says that the missing
value is a “system missing.”

If the value is missing in a nominal field, it is
simply left blank. For example, in he
variable “jobtime” we have several cells with

x” entered.

& jobtime 4

2888

o
® =

Upon closer inspection, we find that
“jobtime” which is a numeric variable, has 3
circles next to its name. SPSS has guesses
it to be nominal. So we double-click and
change its Type to “numeric” and its
measure to “scale”. After doing this, we will

N “ "

see that the “x” entries are now “.

& jobtime
08

98
88
g8



What do we do with
Missing Values?

Ce Es¢ Yewo Dota Tosshom Ansyze Guaghs  Costom  Lhites Egessoms W

We can either ignore the missing value, in which case L et L
spss will do its calculations of descriptive statistics of the N . anioB
variable without this value, or we could have spss impute 2 21 @i e e
some value in its place. 4 4 Bt L

6 6m B Vieus Bemng G/1958
For numeric data, the more commonly used practice is to : e B o
replace the value with the series mean. SSPSS wiill < o
replace the value with the mean for that variable. g 10

13 J1960
Highlight the “.” that indicates a missing value. Go to the e

. 13 = = bR New Vanable(s :

Transform menu. Click on “Replace Missing Values”. poR——

& Educatonsl Level
i Emgioyment Cate
& Cuvert Sabary s
& Nogonng Salary [salbegn)

-

& WMontrs snce Me Hame and Wethod ;
Highlight the variable from the column on the left (If you Sy e [ , 1

& Age of Emgloyes

can’t find your variable, then try its Label instead of 5 ; ]
Name). Click the middle arrow to move the variable to the !
right column.




What do we do with
Missing Values?

This dialog box will arise.

Don’t worry if spss changed the variable

i : name here. You can always change it back
R — in Variable view.
“ obtime_1 = SMEAN ot

s’

:n- v Spss will attach an underscore 1 (_1) to the
4 vie e / variable name here. Just remove the

4 e o ; underscore 1.

&

-+

Under “Method” choose “series mean”

SPSS will now impute the series mean

({31

wherever it finds a missing value, or a “.




Employee data file

4 - Formatting Problem: Date/Time

B A T We see an issue with the DOB or date of
S Mea X :- ) f ol Q . . . .
ot LIFARY o birth variable. This is supposed to be a
7d & gender & Cif # educ Avar001 ‘ ] .
: T 3 Ao Date’ type. However, we see the 3 circles
2 2m Chica 23/MAY/1958 16 Clerica . .
5 3 s BiNARES e next to its name, which means that spss has
4 41 Chicago 15/APR/1847 8 Clerica . . H o
5 = g A guessed it to be a string or nominal variable.
6 6m Chicago 22/AUG/1958 15 Clenca = C
7 ™ Chicago 26/APR/1956 15 Clerica We mUSt fIX thIS
8 8f Chicago 06/MAY/1966 12 Clerica
9 af Chicago 23/JAN/1846 15 Clerica
10 10¢ Chicago 13/FEB/1946 12 Clerica
1" 1F Chicago 07/FEB/1950 16 Clerica
12 12m Chicago 11/JAN/ 1966 8 Clerica
13 13m Chicago 17/JUU/ 1980 15 Clerica
14 141 Chicago 26/FEB/1949 15 Clerica
15 15m Chicago 29/AUG/1962 12 Clerica
16 16M Chicago 17/NOV/1964 12 Clerica
17 17m Chicago 18/JUL/1962 15 Clerica
18 18m Chicago 20/MAR/18568 16  Manage:
19 19m Chicago 19/AUG/ 1962 12 Clerica
20 20F Chicago 23/JAN/1840 12 Clerica
21 20t Chicago 23/JAN/1840 12 Clerica
2 211 Chicago 19/FEB/1963 16 Clerica
” 22m Chicann 24/SEP/1Q4AN 12 Clerira

Dita View  Varable View

|




How to fix this issue?

Transform — Date and Time Wizard In the wizard, choose “Create a date/time
variable from a string containing a date
or time”.

Ede Es Yow Dsta JTonshem Acshyze Graghs  Custom  Lites  Egensons £ Oute s Tieme Wazmwed
£ ™ I SPSS nasasls - Clone Vasables m e Wekcome 10 the date and e flrard
o~ L 4 brar e !

8 Comgute Vanatie

1 008 OMFE
y Transton
T sy AD08 ’

¢ Vahes C
1 1m i B8/1952

Sht Value
2 2m @l Recode mto Game Vanaties \Y/1958 v iz
3 3t (B Bocode im0 Dierent Variaties J1929 #) Loarn how dates and tmes are mpresented m §75S Statascs

o ) Croate » datetime varable hom & §irng Contamng & dae of Sene

4 41 [ Avomuc Racote R/1847 [— O Croate » dateteme yanatie dom wanabies hokdeg pats of dates of bmes
5 5m [ Craste Dummy Vanables B/1955 ) Calculate with dates and Bemes
6 6m B Vius Bonng G/1958 ot Btsgn pmodcey 10 3 dataset M trme senes 3] Thes ends the weard
- 7M B Ommale . R/1956 0t opens, the Debene Ostes Saiog tox
5 8 t Erepare Dats tor Modedng » \V11966

3 Rary Cases

5 Date and Tire Wizaed

9f /1946

10 10f . . B8/1946
B Create Time Senes

1" 1"F 44 Rapiace Messng Y shoes 8/1950

12 12M @ Random Nomber Generatirs /1966

13 13m /1960




How to fix this issue?

Highlight your variable from the list of three Next you must give the new variable a
string variables on the left column and and name. We call it “dateofbirth”. On the right
choose the date/time format you want from will be an example of the output for this

the list on the right. variable, or how the date values of the

variable will look.

Select the strng waratie hoking the date or lime 1o Comvet

Sebect the sopropnate patiem and press Mext Fno pattem $3 Bhe Strng e wezand Cannot ot th anable

When satisfied, click “Finish”.

@ Patterns fr dates are not brwted 10 e Saglayed debmiters Dastes pencds commes
slashes Or barks Cam be Used 23 Gebmuters = the wout vahues for dates

A Yanaties Samphe Vakoey

da Gonser gance| OFEB1952

& & Cey ZIMAY/1958
¢ D08 WA

) 15APR/ 19T

FED 1955

22AIG958
AT il

Pattems
a3 memen vy
A3 everen iy

a9 v yyyy

YYyyass




How to fix this issue?

& City
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago

%08
03/FEB/1952

23/MAY/1958
26/JUL/1829
15/APR/1847
09/FEB/1955
22/AUG/1958
26/APR/1956
06/MAY/1968
23/JAN/1946
13/FEB/1946
07/FEB/1950
11/JAN/1966
179U/ 1960
26/FEB/1949

& Dateofbirth

03-Feb-1952
23-May-1958
26-Jul-1929
15-Apr-1847
09-Feb-1955
22-Aug-1958
26-Apr-1958
06-May-1966
23-Jan-1846
13-Feb-1946
07-Feb-1950
11-Jan-1966
17-Jul-1960
26-Feb-1949

¢ educ

15
16
12

15
15
15
12
15
12
16

15
15

Old variable, which can now be deleted.

New Variable.



Problems with

the Data Itself




Data Validation

The fundamental method of dealing with problems with the data itself is to validate the
data.

Data validation is the process of verifying and validating data that is collected before it
is used. Any type of data handling task, whether it is gathering data, analyzing it, or
structuring it for presentation, must include data validation to ensure accurate results.

For example, in the gender field, we expect only M or F. Anything else entered into
this field will be flagged as |IIegaI or outside of the rules. As another example,

there will be validation rules to ensure that the abbreviation for US states are
appropriate. An entry “Ala” for Alaska will be flagged.

Several validation checks are built into the spss system which ensures the data being
entered and stored has logical consistency

We can define our own rules for validation of the variables and entries in their fields, but
the easiest procedure for data validation in spss is to use basic validation with
predefined rules.



Data Validation

To do this, we go to the Data Menu — Validation — Validate Data.

fde Ed¢ Yww m*— Avaiyze Geaphs  Custom ites Egtessons Yedow Help
L)

H & lsBpmbs AR=E ol

2 Set Measuroment Level for Unknown

2 Copy Dats Propenties
=

1 B Dgfoe date and v
2 i Ceaa e Response Sets
3 > g Load Prerined Rules
< - T ate Canes & Delne Rudes
5 73 idernty Unusual Cases
3 T, Compare Dutasets
7 J Spt Caamn
8 ﬂ Sont Vanajies
9 W Tragsgose
£ Adust Soang Weaths Across Fdes
10 Merge F des
" = Sestructure
12 L3 Propenady Scare Matchng
13 E Rake Wegnts
14 E Propensty Score Matchng
15 n‘;au Control Matcheng
16 T Ag7 e

D Spit wto Fées

-
~




Data Validation

Highlight all the other variables on the left QR O Ovctn S Vel e G Vet e Ot Se
and click on the upper arrow to send them
all to the “Analysis Variables” box on
the right.

In the validation dialog box hat comes up,
we will use Employee Code ID as the 7w ersonl
identifier for all cases. So we will highlight o
this variable on the left and click the

Case (ertder Vanadtes




Data Validation

The dialog box should look like this when
you are finished.

Click OK to begin validation.

By clicking on the tabs on the box you can
see the types of rules that spss will use to
flag data. Here you see the rules under
Basic Checks. We are not going to get into
writing your own rules via some of the other
tabs like “Single Variable Rules” etc.

Varsbies BMSCOMCKS  SocgeVassbie e Cross Variatle Riies  Outint S

Ansiynes Vanaties

Click OK
when finished
looking at the
tabs.




Data Validation

“ Valdate Data

Warnings

Some o 31UV D CUD 1S Pt BD e Let duse M
SAS FANADME Of 3383 VIS DITLRS e 1 e »

Variable Checks

igenther Checks

Incomplete
Identitiers /
Duphcate identitiers -~

After clicking OK, you will get a validation report like
the one shown below in which spss will report all flags.

Here the report will flag the variable City because rule
that more than 95% of the data cannot belong to the
same category. We can leave this one alone because
all cases are from the city of Chicago, so there will be
a high number of constant cases (100%). Alternatively,
we could safely delete the field City because all cases
will be from the same city. In other words, City is not a
real variable.

Here we are being told that case #479 (row #) has no
enfjr;]/c in the Employee Code field. We go to case 479
and fix it.

Here we are being told that two duplicate cases have
been found: Cases 20 and 21. We go there and check
that they are actually duplicates. If they are, we can
delete one of them.



Dedicated Functions

Yow }vrsb—\ Aralyze  Craphs

SPSS also has a dedicated function that
can identify duplicate cases, another that
can identify anomalies, that is, weird cases
with entries totally different from the
expected.

To find these functions, go to the Data menu
and then to “ldentify Duplicate Cases,” or
‘Identify Unusual Cases”

L)

=

7

Dwéine Y anabie Properties
U Set Measurement Level for Uninown
i Copy Dats Properties
w
P Oghne date a~d bme
i Detre Wt ipie Responte Sets

V setatson

{4 Wentdy Dyphc ste Canes

I3 Weredy Unusual Cases

T, Compars Datanets
St Casen
B 5ot Varapies

W Tragsgose

B Adust Stang Withs Acress Fiées

Merge F des

i = Bestructure

y K Propensty Score Matctung
" B Rake Wegnts

* K Progensty Score Matchng
- 3 Case Control Matchng

- T Aggregue

. I SpMt weo Fies

Ompogonad Desgn

B Compare Datasets

Cottom



Although, for our purposes, we will not explore the other options in
the validation function and other data cleaning methods available,
there is a lot more to data cleaning in spss and | would encourage
you to explore some of this on your own to see what’s there.

| hope you found this presentation useful.

Thanks for stopping by.

See you in the next presentation.




End of

Presentation




