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ABSTRACT

While Excel has some statistical functions, we generally use a statistical software such
as SAS® for exploratory and advanced statistical analysis. This article compares the
results of using Excel statistical functions for counts of missing observations to the
results obtained using SAS® descriptive statistics procedures. The case study shows
the need to exercise care when importing Excel spreadsheet file into SAS®. If the
spreadsheet file includes cells with invalid dates or cells with triangles in the upper left
corner (e.g., "Numbers Stored as Text"), the programmer may need to edit the Excel file
prior to using PROC IMPORT.

INTRODUCTION

This article focused on a case study of an actual statistical programming consultation.
The spreadsheet data was intermediate in size - excluding the header row, there were
116 rows and 91 columns. The header included (variable) names which were quite long
and apart from three “character” variables, most of the variables were interval-scale
numeric variables. There was a lot of missing values present in many rows and
columns. The initial exploratory analysis question was simply — How many missing
values were in each “numeric variable” column?

Due to privacy concerns and research publication timelines, | will use a dummy data in
this article instead. The substitute data is a subset of the Global Superstore 2018 Excel
spreadsheet file from Tableau (used with permission). | will only use thirty rows and
thirteen columns and values in two rows were slightly modified to make the data similar
to the research data.

EXCEL STATISTICAL FUNCTIONS

Among others, there are four Excel statistical functions that can be used to count the
number of values within a supplied set of values or range of values: COUNTA,
COUNTBLANK, COUNTIF and COUNT.

The COUNTA function returns the count of all non-blank values (includes numbers, dates, text
values, logical values and errors).

The COUNTBLANK function counts the number of empty cells in a range.
The COUNTIFE function counts the number of cells in a range that meets a given criteria.

The COUNT function returns the count of numeric values (includes numbers and dates).
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Examples of Excel functions used in the exploratory data analysis are
=COUNTBLANK(L2:L31)
=COUNTIF(L1:L31, "),

Figure 1 shows that only column E (Postal Code) in the dummy data has missing values.

USING PROC CONTENTS in SAS®

PROC CONTENS provided the basic information about the dummy dataset.

PROC CONTENTS DATA = GLBLSSTR NODETAILS ORDER = VARNUM;
RUN;

The CONTENTS Procedure

Data Set Name WORK.GLBLSSTR Observations 30
Member Type DATA Variables 13

Variables in Creation Order

# Variable Type Len Format Informat Label

1 Row_ID Num 8 Row ID

2 Order_Date Num 8 DATE9. DATES. Order Date
3 Customer_ID Char 11 $11. $11. Customer 1ID
4 City Char 12 $12. $12. City

5 State Char 16 $16. $16. State

6 Country Char 13 $13. $13. Country

7 Postal_Code Num 8 Postal Code
8 Category Char 15 $15. $15. Category

9 Sales Num 8 Sales
10 Quantity Num 8 Quantity
11 Discount Num 8 Discount
12 Profit Num 8 Profit
13 Shipping Cost Num 8 Shipping Cost

There are 30 observations in the dummy dataset. Among the thirteen variables, five are
character and eight are numeric variables

SAS® DECRIPTIVE STATISTICS PROCEDURES

Descriptive statistics procedures available in SAS® include PROC MEANS. PROC
SUMMARY and PROC TABULATE. Sample SAS codes are shown below.



PROC MEANS DATA = GLBLSSTR NOPRINT; PROC TABULATE

VAR _NUMERIC_; DATA = GLBLSSTR
OuTPUT OUT = TBL_GLBLSSTR_N ( DROP = _: );
OUT = MEANS_GLBLSSTR_N_NMISS VAR NUMERIC_ ;
( DROP = _TYPE_ _FREQ_ ) TABLES _NUMERIC_ * ( N );
N - RUN;
NMISS = / AUTONAME;
RUN;
PROC TABULATE
DATA = GLBLSSTR
PROC SUMMARY DATA = GLBLSSTR; OUT = TBL_GLBLSSTR_NMISS ( DROP = _: );
VAR _NUMERIC_; VAR _NUMERIC_ ;
OUTPUT TABLES _NUMERIC_ * ( NMISS);
OUT = SUMM_GLBLSSTR RUN;
( DROP = TYPE_ _FREQ_ )
N - DATA  TBL_GLBLSSTR;
NMISS = /AUTONAME; MERGE TBL_GLBLSSTR_N
RUN; TBL_GLBLSSTR_NMISS;
RUN;

The PROC MEANS, PROC SUMMARY and PROC TABULATE output data sets can be
printed to look like the standard output from the MEANS procedure.

Obs VARNUM VARNAME N NMiss
1 1 Row ID 30 0
2 Order Date 29 1
3 3 Postal Code 20 10
4 4 Sales 29 1
5 5 Quantity 30 0
6 6 Discount 30 0
7 7 Profit 30 0
8 8 Shipping Cost 30 0

http://support.sas.com/kb/45/194.html
Sample 45194: How to print the output data set from PROC MEANS so that it looks like
the standard output from the MEANS procedure looks like the default printed output.

All three outputs show that the variable Postal_Code has 10 missing values,
Hence results using Excel and SAS®are in agreement.



This congruence is not surprising as the three procedures are using essentially the
same source dataset (imported using PROC IMPORT). However, all three outputs show
that there are two more variables with missing values!

Obs VARNUM VARNAME N NMiss
2 2 Order Date 29 1
3 3 Postal Code 20 10
4 4 Sales 29 1

Using HASH OBJECTS yields the same result *.

Adapted from https://communities.sas.com/t5/SAS-Procedures/
Count-missing-values-of-100-variables-in-with-column-output/td-p/235075
nObs _colName _n _nMiss

1 Category 30 0

2 City 30 0

3 Country 30 0

4 Customer_ID 30 0

5 Discount 30 0

6 Order_Date 29 1

7 Postal_Code 20 10

8 Profit 30 0

9 Quantity 30 0

10 Row_ID 30 0

11 Sales 29 1

12 Shipping_Cost 30 0

13 State 30 0

COMPARISON OF EXCEL AND SAS®RESULTS

Both Excel and SAS® show that there are 10 missing values for Postal_Code. However, SAS®
shows that the two variables Order_Date and Sales each have one missing value.

POSTAL_CODE ORDER_DATE SALES
METHOD = =
N NMISS N NMISS N NMISS
EXCEL | COUNTIF (RANGE,"") | 20 10 30 0 30 0
PROC MEANS 20 10 29 1 29 1
SAS PROC SUMMARY 20 10 29 1 29 1
PROC TABULATE 20 10 29 1 29 1
HASH OBJECTS 20 10 29 1 29 1




RECONCILING MISSING VALUE DISCREPANCIES

Zooming in to the lower left corner of the spreadsheet will help us identify the missing
value discrepancy for the ORDER_DATE variable (column C).

A C F I
22 41291 6/3/2013|FW-4395 Yaounde
23 41292 6/3/2013|FW-4395 Yaounde
24 41293 6/3/2013|FW-4395 Yaounde
25 41294 12/30/2015|FH-4365 Hurghada
26 41295 12/30/2015|FH-4365 Hurghada
27 41296 12/7/2013|JD-5790 Siedlce
28 41297 12/7/2013|JD-5790 Siedlce
29 41298 3/19/2016|RB-9465 Rybinsk
30 41299 3/19/201|RB-9465 Rybinsk
31 41300 6/8/2013|BP-1155 Gdansk

Excel COUNTBLANK function does not consider cell C30 (“3/19/201”) as a cell with a
missing value. When SAS® creates a numeric date variable corresponding to column C
(“Order Date"), SAS® will populate records with valid numeric values only.

Zooming in to the last few rows in the middle of the spreadsheet, one notices a triangle on the
upper left corner of cell S31 (“107.46”). This means the number was entered as text and
unfortunately is displayed right-aligned.

B S il U
21 Office Supplies 243.16 2 0
22 Technology 143.1 2 0
23 Office Supplies 62.61 1 0
24 Office Supplies 212.1 1 0
25 Office Supplies 62.16 1 0
26 Office Supplies 129.6 12 0
27 Office Supplies 27.18 2 0
28 Office Supplies 272.76 2 0
29 Office Supplies 195.72 4 0
30 Technology 2570.76 4 0
31 | Office Supplies | 107.46 2 0

Again, Excel COUNTBLANK function does not consider cell S31 (“107.46”) as a cell
with a missing value. There is a warning message associated with such cell — “The
number in this cell is formatted as text or is preceded by an apostrophe.” When SAS® creates a
numeric date variable corresponding to column S (“Sales*), SAS® will populate records with
valid numeric values only.

Hence it is critical for a programmer to visually check the input spreadsheet file for cells with
invalid date values and for “Numbers Stored as Text”.



CONCLUSION

We may see (and count) some numbers in a spreadsheet file.

However, we may neither see (nor be able to count) these numbers in the
corresponding SAS dataset.

Caveat: Now you see it, now you don’t!
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