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Introduction to data screening and cleaning
Using descriptive statistics to help identify errors

A simple way of finding mis-entered scores is to perform some descriptive statistics. In SAS, you can use the Proc means commands to generate the descriptive statistics for checking e.g.
Proc means;

Run;
This example uses the data from the first column of Table 6.1 and will give you the output presented below:
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                                      The MEANS Procedure

Variable    Label        N         Mean         Std Dev         Minimum      Maximum

   ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

Dataset1    Dataset1    15       4.5333333      3.5227154    18.0000000  31.0000000

Dataset2    Dataset2    15      26.4000000       8.3989795     18.0000000   54.0000000

Dataset3    Dataset3    15      29.4666667      19.8237472     18.0000000  100.0000000

   ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ
You can see in these examples that it is much easier to spot the rather high scores of 54 and 100 in datasets 2 and 3 respectively. These values might be the result of inputting errors and so you would want to go back and check these had been input correctly. To explore your data more carefully, you can use the Proc univariate command e.g.
Proc univariate;

Run;
This gives you much more detailed descriptive information about your variables as is illustrated below for the three variables from Table 6.1.
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                                    The UNIVARIATE Procedure

                                Variable:  Dataset1  (Dataset1)

                                            Moments

                N                          15    Sum Weights                 15

                Mean               24.5333333    Sum Observations           368

                Std Deviation       3.5227154    Variance            12.4095238

                Skewness           0.15412776    Kurtosis            -0.0829143

                Uncorrected SS           9202    Corrected SS        173.733333

                Coeff Variation    14.3588943    Std Error Mean      0.90956121

                                   Basic Statistical Measures

                         Location                    Variability

                     Mean     24.53333     Std Deviation            3.52272

                     Median   24.00000     Variance                12.40952

                     Mode     22.00000     Range                   13.00000

                                           Interquartile Range      5.00000

             NOTE: The mode displayed is the smallest of 4 modes with a count of 2.

                                   Tests for Location: Mu0=0

                        Test           -Statistic-    -----p Value------

                        Student's t    t  26.97271    Pr > |t|    <.0001

                        Sign           M       7.5    Pr >= |M|   <.0001

                        Signed Rank    S        60    Pr >= |S|   <.0001

                                    Quantiles (Definition 5)

                                     Quantile      Estimate

                                     100% Max            31

                                     99%                 31

                                     95%                 31

                                     90%                 30

                                     75% Q3              27

                                     50% Median          24

                                     25% Q1              22

                                     10%                 20

                                     5%                  18

                                     1%                  18

                                     0% Min              18
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                                    The UNIVARIATE Procedure

                                Variable:  Dataset1  (Dataset1)

                                      Extreme Observations

                              ----Lowest----        ----Highest---

                              Value      Obs        Value      Obs

                                 18       13           26        1

                                 20       15           27        4

                                 22       12           28        9

                                 22       11           30        8

                                 23        6           31        7
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                                    The UNIVARIATE Procedure

                                Variable:  Dataset2  (Dataset2)

                                            Moments

                N                          15    Sum Weights                 15

                Mean                     26.4    Sum Observations           396

                Std Deviation      8.39897953    Variance            70.5428571

                Skewness           2.78708101    Kurtosis            9.22971778

                Uncorrected SS          11442    Corrected SS             987.6

                Coeff Variation    31.8143164    Std Error Mean      2.16860719

                                   Basic Statistical Measures

                         Location                    Variability

                     Mean     26.40000     Std Deviation            8.39898

                     Median   24.00000     Variance                70.54286

                     Mode     22.00000     Range                   36.00000

                                           Interquartile Range      6.00000

             NOTE: The mode displayed is the smallest of 4 modes with a count of 2.

                                   Tests for Location: Mu0=0

                        Test           -Statistic-    -----p Value------

                        Student's t    t  12.17371    Pr > |t|    <.0001

                        Sign           M       7.5    Pr >= |M|   <.0001

                        Signed Rank    S        60    Pr >= |S|   <.0001

                                    Quantiles (Definition 5)

                                     Quantile      Estimate

                                     100% Max            54

                                     99%                 54

                                     95%                 54

                                     90%                 31

                                     75% Q3              28

                                     50% Median          24

                                     25% Q1              22

                                     10%                 20

                                     5%                  18

                                     1%                  18

                                     0% Min              18
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                                    The UNIVARIATE Procedure

                                Variable:  Dataset2  (Dataset2)

                                      Extreme Observations

                              ----Lowest----        ----Highest---

                              Value      Obs        Value      Obs

                                 18       13           27        4

                                 20       15           28        9

                                 22       12           30        8

                                 22       11           31        7

                                 23        6           54        1
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                                    The UNIVARIATE Procedure

                                Variable:  Dataset3  (Dataset3)

                                            Moments

                N                          15    Sum Weights                 15

                Mean               29.4666667    Sum Observations           442

                Std Deviation      19.8237472    Variance            392.980952

                Skewness           3.66737347    Kurtosis            13.8689429

                Uncorrected SS          18526    Corrected SS        5501.73333

                Coeff Variation    67.2751601    Std Error Mean      5.11846951

                                   Basic Statistical Measures

                         Location                    Variability

                     Mean     29.46667     Std Deviation           19.82375

                     Median   24.00000     Variance               392.98095

                     Mode     22.00000     Range                   82.00000

                                           Interquartile Range      6.00000

             NOTE: The mode displayed is the smallest of 4 modes with a count of 2.

                                   Tests for Location: Mu0=0

                        Test           -Statistic-    -----p Value------

                        Student's t    t  5.756929    Pr > |t|    <.0001

                        Sign           M       7.5    Pr >= |M|   <.0001

                        Signed Rank    S        60    Pr >= |S|   <.0001

                                    Quantiles (Definition 5)

                                     Quantile      Estimate

                                     100% Max           100

                                     99%                100

                                     95%                100

                                     90%                 31

                                     75% Q3              28

                                     50% Median          24

                                     25% Q1              22

                                     10%                 20

                                     5%                  18

                                     1%                  18

                                     0% Min              18
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                                    The UNIVARIATE Procedure

                                Variable:  Dataset3  (Dataset3)

                                      Extreme Observations

                              ----Lowest----        ----Highest---

                              Value      Obs        Value      Obs

                                 18       13           27        4

                                 20       15           28        9

                                 22       12           30        8

                                 22       11           31        7

                                 23        6          100        1
Detecting outliers in SAS
The description here replicates what we have presented in Chapter 3, but we repeat it here for your convenience. You can detect outliers using boxplots (as discussed in Chapter 3) and we can generate these quite simply in SAS using the Proc Boxplot command. However, rather annoyingly you have to have a grouping variable in this command and so it is not easy to generate a boxplot for a single variable. To do this, you have to add a new variable to your datafile which contains a constant value e.g. contains only '1's (see Screenshot 1).
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Screenshot 1
Once we have the grouping variable in, we can generate the boxplot using the following set of commands:
data working; set Data_lib.Table6_1;

Proc Boxplot;

Plot Dataset1*Group /Boxstyle = schematicid;

Run;
You need the Boxstyle = schematicid subcommand or else SAS will not show any outliers on the graph. These commands will generate the boxplot in Figure 1:
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Figure 1
You will notice that SAS presents a little detail in the boxplot that SPSS does not. There is a '+' presented within the box. This shows the mean for this variable. In this boxplot, you can also see that there are no scores indicated outside  the whiskers and so there are no outliers.
If you have a number of different variables that you want boxplots for, you can generate them all within the same set of commands by including additional plot commands e.g. 

Proc Boxplot;

Plot Dataset1*Group /Boxstyle=schematicid;

Plot Dataset2*Group /Boxstyle=schematicid;

Plot Dataset3*Group /Boxstyle=schematicid;

Run;
When you run this you will be presented with you three boxplots. The boxplot for 'Dataset 2' is presented in Figure 2.
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Figure 2
Here you can see that we have a score of 54 indicated by a little square on the boxplot. You would want to deal with this score in an appropriate manner as explained in Chapter 6.

Missing data

Spotting missing data using SAS 
When entering data into SAS, you should identify missing values like this ‘.’, using the full-stop. Thus, the data presented in Table 6. 2 would look like that presented in Table 1 below:

Table 1
	<TH>Participant
	Group 1 – CFS
	Participant
	Group 2 – healthy people</TH>

	1
	15
	12
	.

	2
	.
	13
	13

	3
	9
	14
	11

	4
	.
	15
	12

	5
	.
	16
	10

	6
	14
	17
	14

	7
	15
	18
	12

	8
	.
	19
	10

	9
	13
	20
	.

	10
	.
	21
	13

	11
	15
	22
	14

	
	
	23
	7


We can enter the data into an Excel file and where there is a missing value, type in a full-stop (see Screenshot 2):
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Screenshot 2
You can get some basic information on missing data for your variables using the Proc univariate command:

Proc univariate;

Class group;

Run;
 For example when we run this on the data from Table 1, we get the following as part of the output:
               The SAS System    15:35 Saturday, December 10, 2011   6

                                    The UNIVARIATE Procedure

                                   Variable:  Score  (Score)

                                          Group = CFS

                                      Extreme Observations

                              ----Lowest----        ----Highest---

                              Value      Obs        Value      Obs

                                  9        3           13        9

                                 13        9           14        6

                                 14        6           15        1

                                 15       11           15        7

                                 15        7           15       11

                                         Missing Values

                                                 -----Percent Of-----

                          Missing                             Missing

                            Value       Count     All Obs         Obs

                                .           5       45.45      100.00
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                                    The UNIVARIATE Procedure

                                   Variable:  Score  (Score)

                                        Group = Healthy

                                      Extreme Observations

                              ----Lowest----        ----Highest---

                              Value      Obs        Value      Obs

                                  7       23           12       18

                                 10       19           13       13

                                 10       16           13       21

                                 11       14           14       17

                                 12       18           14       22

                                         Missing Values

                                                 -----Percent Of-----

                          Missing                             Missing

                            Value       Count     All Obs         Obs

                                .           2       16.67      100.00
Generally, the default means of dealing with missing data in SAS is to omit them from the analyses. Thus, the default tends to be listwise deletion (complete case analysis).
Unlike SPSS, SAS does not have a simple method of substituting means for the missing values.
Normality

The simplest way to check for normality in SAS is to use the Proc univariate command. In the output for this command ,you will be presented with skewness and kurtosis statistics. e.g.

                                    The UNIVARIATE Procedure

                                   Variable:  Score  (Score)

                                        Group = Healthy

                                            Moments

                N                          10    Sum Weights                 10

                Mean                     11.6    Sum Observations           116

                Std Deviation      2.17050941    Variance            4.71111111

                Skewness           -0.9844659    Kurtosis            0.92243363

                Uncorrected SS           1388    Corrected SS              42.4

                Coeff Variation     18.711288    Std Error Mean      0.68637534

Also, one of the subcommands for this is the Histogram command:
>describe(Dataset1)

You will be provided with the following output (Screenshot 7):

Screenshot 7
You can also generate a histogram using the Histogram subcommand:

Proc univariate;

Class group;

Histogram Score;

Run;
When you type this in, you will be presented with a histogram similar to that in Figure 3:

[image: image5.emf]0

10

20

30

40

50

60

70

P

e

r

c

e

n

t

C

F

S

7 9 11 13 15

0

10

20

30

40

50

60

70

P

e

r

c

e

n

t

H

e

a

l

t

h

y

Score

G

r

o

u

p


Figure 3
You can see that we have histograms for two separate groups of participants. This is because we used the Class subcommand.
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