
WORKING WITH DATE VALUES
Many times you will have data files with dates in them. In an employee file, there may be a birth date for each employee. There also may be a date for when the employee started working at the company.  A university keeps birth dates, when a student started at the university, what is the latest semester that a student is enrolled in, and when the student graduates.  

Many calculations can be made using dates.  SAS has many ways that you can use and display dates.  A file called Employee will be used to show the different ways that dates can be used.  The Employee file consists of:

Dept - Department person works in

Last - Last Name

First - First Name

Emp_date - Date first hired by company

Dob - Date of Birth

Retire - Retirement Date

This is a list of the employee file as entered into the computer.

mgt Cooper       John        061585  041838 04182003 

mgt Davidson     Darla       041587  080166 08012031 

mgt MacDonald    George      061582  020550 02052015 

act Smith        Thomas      041087  112959 11292024 

act Smith        Alecia      041087  121558 12152023 

mis MacLeod      Janice      101581  020542 02052007 

mis Mack         Joe         011591  020964 02092029 

mis Winslow      Sarah       021591  043068 04302033 

adm Smith        Dexter      010291  052335 05232000

mis Bennett      Joan        071579  031034 03101999

act Neason       Janet       091288  092635 09262000 

mis NeSmith      Helen       101593  080166 08012031 

When you are describing the data in your input statement, you may be tempted to do the following:

data dates;

infile 'a:employee.dat';

input dept $ 1-3 last $ 5-17 first $ 18-29 emp_date 30-35

          

dob 38-43 retire 45-52;

proc print;

title 'THE EMPLOYEE DATA SET';

run;

                        Print out of Employee File     

  Obs    dept    last         first     emp_date      dob      retire

   1    mgt     Cooper       John        61585      41838     4182003

   2    mgt     Davidson     Darla       41587      80166     8012031

   3    mgt     MacDonald    George      61582      20550     2052015

   4    act     Smith        Thomas      41087     112959    11292024

   5    act     Smith        Alecia      41087     121558    12152023

   6    mis     MacLeod      Janice     101581      20542     2052007

   7    mis     Mack         Joe         11591      20964     2092029

   8    mis     Winslow      Sarah       21591      43068     4302033

   9    adm     Smith        Dexter      10291      52335     5232000

  10    mis     Bennett      Joan        71579      31034     3101999

  11    act     Neason       Janet       91288      92635     9262000

  12    mis     NeSmith      Helen      101593      80166     8012031

This output looks the same as usual.  However, the six digits of the date values for em_date and dob have no meaning when read as a six digit number. Retire has an eight digit number.   SAS software includes extensive choices for working with date and time variables.  The first step in reading date values is to tell the program what style the date value uses.  Some examples are:

EXAMPLE


EXPLANATION

080166

Month-Day-Year

08/01/66

Month-Day-Year (Separated by slashes)

010866

Day-Month-Year (European Style)

660801

Year-Month-Day

01AUG66

2-digit Day, 3-character Month, 2-Digit Year

AUG66

3-character Month, 2-digit Year only

08011966

2-digit Month, 2-digit Day, 4-digit year

08/01/1966

2-digit Month, 2-digit Day, 4-digit year

(separated by slashes)

SAS can read any of these examples, providing we use a date format to tell the program how to interpret the digits in the date field.  Once SAS knows that it is reading a date, it converts the number to the number of days from a fixed point in time: January 1, 1960.  It doesn't matter if the date is before 1960 or after it.  

We can subtract two dates to find the number of days in between.  We can also convert the SAS internal date value back to any of many formats for reporting purposes.  

In order to do this, you need to use format statements.  In this case, they are called INFORMAT statements because they will be used in the input statement to give SAS instructions on reading in the dates.  The SAS date format “MMDDYY6.” is used to read dates in month-day-year order.  The 6 in the format refers to the number of columns occupied by the date.  The period at the end of the statement tells SAS that this is a format statement and not a variable.  

The format “MMDDYY8.” would be used for dates that were entered into the computer in the form of 08/01/66 or 08-01-66 or 08011966. The last one is the four digit year.  Today because of the year 2000, it has become important to enter dates with a four digit number if at all possible. The Retire dates were entered in this form.  To use a format in an INPUT statement, you need to tell the program what column to start reading, then the variable name assigned to it, followed by the format needed.  Using the same data above, the input statement would be:

data dates;

infile 'a:employee.dat';

input dept $ 1-3 last $ 5-17 first $ 18-29 @ 30 emp_date mmddyy6. 

 @ 38 dob mmddyy6. @ 45 retire mmddyy8.; 

proc print;

title 'The Employee data using the mmddyy6. and mmddyy8. format to read in the Dates';

run;

Notice that the @ sign, which is referred to as a pointer, tells SAS at which column to start reading the next data value.  The first two dates are all entered in the MMDDYY (month-day-year) and occupy 6 columns, so the “MMDDYY6.” format is used.  The last one, retire, is listed in a “MMDDYY8.” format.   If you now submit this program, you will get some strange results!!!  Look at the output below:

                     Print out of Employee File        

   Obs    dept    last         first     emp_date      dob    retire

    1    mgt     Cooper       John         9297     ‑7928     15813

    2    mgt     Davidson     Darla        9966      2404     26145

    3    mgt     MacDonald    George       8201     ‑3617     20124

    4    act     Smith        Thomas       9961       ‑33     23709

    5    act     Smith        Alecia       9961      ‑382     23359

    6    mis     MacLeod      Janice       7958     ‑6539     17202

    7    mis     Mack         Joe         11337      1500     25242

    8    mis     Winslow      Sarah       11368      3042     26783

    9    adm     Smith        Dexter      11324     ‑8989     14753

   10    mis     Bennett      Joan         7135     ‑9428     14313

   11    act     Neason       Janet       10482     ‑8863     14879

   12    mis     NeSmith      Helen       12341      2404     26145

All the employee are listed in strange ways. The dates are listed by the number of days from January 1, 1960 which is how SAS stores the dates!!  You will see some birth dates that are negative and some positive.  If they are negative, such as -7928, this person was born before January 1, 1960.  If the number is positive, such as 2404, the person was born after January 1, 1960.   

  
In order to have the print out in a way that can be read, you will need to add some format statements for the output.  There are many to choose from.  A list of some choices for the date 080166 is below:

FORMAT


RESULT
MMDDYY6.


080166

MMDDYY8.


08/01/66      or      0811966

MMDDYY10.


08/01/1966

DATE5.


01AUG

DATE7.


01AUG66

DATE9.


01AUG1966

MONYY5.


AUG66

MONYY7.


AUG1966

WORDDATE.


August 1, 1966

WORDDATE3.

Aug

WEEKDATE.


Monday, August 1, 1966

WEEKDATE3. 

Mon

WEEKDATE9.

Monday

As you can see, there are many ways to format your output.  It will depend on what you want to do.  Here are some examples of different types of format output statements.  

data second;

  set dates;

agehire = emp_date - dob;

format dob mmddyy8.;

format emp_date date7. ;
proc print;

var last first emp_date dob agehire;

title 'Use of Format statements for dates';

title2 'The Employee Date is shown in date7. format';

title3 'The Date of Birth is shown in the mmddyy8. format';

title4 'Agehire is the age at the time Hired for Job';

run;

                       Use of Format statements for Dates    

                    The Employee Date is shown in date7. Format

                    The Date of Birth is shown in mmddyy8. Format

                    Agehire is the age at the time Hired for Job

        Obs    last         first     emp_date      dob     agehire

         1    Cooper       John      15JUN85     04/18/38     17225

         2    Davidson     Darla     15APR87     08/01/66      7562

         3    MacDonald    George    15JUN82     02/05/50     11818

         4    Smith        Thomas    10APR87     11/29/59      9994

         5    Smith        Alecia    10APR87     12/15/58     10343

         6    MacLeod      Janice    15OCT81     02/05/42     14497

         7    Mack         Joe       15JAN91     02/09/64      9837

         8    Winslow      Sarah     15FEB91     04/30/68      8326

         9    Smith        Dexter    02JAN91     05/23/35     20313

        10    Bennett      Joan      15JUL79     03/10/34     16563

        11    Neason       Janet     12SEP88     09/26/35     19345

        12    NeSmith      Helen     15OCT93     08/01/66      9937

Notice the differences in the two different format statements.  Also the Agehire is printed out, but it is in days, not in years.  In order to get age in years, you need to divide by 365 days or 365.25 to count for leap year.  

In the next example, we will find out the age of the person now and also the age when they were hired.  A new feature will be used.  It is a function available in SAS called today( ).  

Today( ) will extract the date for today from the computer system's clock.  The parentheses are required since TODAY would be confused with a variable name without them.  This is the program that would compute age and also agehire.

data third;

set dates;

age = (today( ) - dob)/ 365.25;

agehire = (emp_date - dob) / 365.25;

format dob worddate.;

format emp_date monyy5.;

proc print;

var last first agehire emp_date dob age;

title >Use of Format Statements for Dates=;    

title2 > The Employ Date is shown in date7. format=;

title3 >The Date of Birth is shown in worddate. format=;

title4 >Agehire is the Age at the Time Hired for Job=;

run;

                    Use of Format Statements for Dates    

                    The Employ Date is shown in date7. format

                 The Date of Birth is shown in worddate. format

                 Agehire is the Age at the Time Hired for Job

     Obs  last      first emp_date  agehire     dob               age

     1    Cooper    John   15JUN85  47.1595     April 18, 1938    62.6831

     2    Davidson  Darla  15APR87  20.7036     August 1, 1966    34.3956

     3    MacDonald George 15JUN82  32.355    February 5, 1950    50.8802

     4    Smith     Thomas 10APR87  27.3621  November 29, 1959    41.0678

     5    Smith     Alecia 10APR87  28.3176  December 15, 1958    42.0233

     6    MacLeod   Janice 15OCT81  39.6906   February 5, 1942    58.8802

     7    Mack      Joe    15JAN91  26.9322   February 9, 1964    36.8706

     8    Winslow   Sarah  15FEB91  22.7953     April 30, 1968    32.6489

     9    Smith     Dexter 02JAN91  55.6140       May 23, 1935    65.5880

    10    Bennett   Joan   15JUL79  45.3470     March 10, 1934    66.7899

    11    Neaso     Janet  12SEP88  52.9637 September 26, 1935    65.2430

    12    NeSmith   Helen  15OCT93  27.2060     August 1, 1966    34.3956

Notice that the “worddate.” spells out the month in its entirety.  You now have dates for Age Hired and Age of person as of today's date.  Unfortunately, these are in decimals.  If you want to get only the year and not any of the fractions, you need to use the ROUND function.  This function has two arguments, the number to be rounded, and the roundoff unit.  To round to the nearest tenth of a year, you could use:

age = round ((( today( ) - dob)/ 365.25),.1);

If you want to round to the nearest year, the function would be:

  age = round ((( today( ) - dob)/ 365.25),1);

A program to round off the ages is below.  

data four;

 
set dates;

age = round ((( today( ) - dob)/365.25),1);

agehire = round (((emp_date - dob)/365.25),1);

format dob weekdate.;

format emp_date date9.;

proc sort; 

by dob;

proc print;

var last first agehire emp_date age dob;

title 'Employee File Sorted by Birth Date';

title2 'Use of Round for Age and Agehired';

title3 'Use of the weekday for date of birth and date9 for emp_date';

run;

               Employee File Sorted by Birth Date
                   Use of Round for Age and AgeHired       

            Use of Weekday. for Date of Birth and date9. for Emp_date

 Obs    last   first  agehire   emp_date     age       dob

 1    Bennett   Joan    45     15JUL1979    67     Saturday, March 10, 1934

 2    Smith     Dexter  56     02JAN1991    66       Thursday, May 23, 1935

 3    Neason    Janet   53     12SEP1988    65 Thursday, September 26, 1935

 4    Cooper    John    47     15JUN1985    63       Monday, April 18, 1938

 5    MacLeod   Janice  40     15OCT1981    58   Thursday, February 5, 1942

 6    MacDonald George  32     15JUN1982    51     Sunday, February 5, 1950

 7    Smith     Alecia  28     10APR1987    42    Monday, December 15, 1958

 8    Smith     Thomas  27     10APR1987    41    Sunday, November 29, 1959

 9    Mack      Joe     27     15JAN1991    37     Sunday, February 9, 1964

10    Davidson  Darla   21     15APR1987    34       Monday, August 1, 1966

11    NeSmith   Helen   27     15OCT1993    34       Monday, August 1, 1966

12    Winslow   Sarah   23     15FEB1991    32      Tuesday, April 30, 1968

Now the birth dates look more familiar.  Notice that SAS has printed out not only the date for birth date but also the day of week on which the people were born.

Using Date Constants
Sometimes when you are processing date-oriented information, it is common to base decisions on one or more date values.  We may want to look for employees who are nearing retirement age or we may want to find employees who have been with the company for several years.  One way to do this is to use date constants.  Date constants are special constants that SAS converts into date values.  They are used just like numeric values.  One advantage to using these is that the date is readily apparent to anyone reading the program and it is correctly interpreted by SAS.  The syntax for this is:

'ddmmmyy'd
The ddmmmyy is the constant's date specification.  It is entered exactly the same way as a DATE7. format ('07feb90'd).  The d at the end of the constant ensures SAS does not confuse the string with a character constant.  The value is used as a number, just as if it was read from a data file with a DATE7. format.  You may also use the “>ddmmmyyyy=d.”.  This would be if you had all four digits of the year.  It is the same as the DATE9. Format (>07feb1990'd).  

Here is an example:

data five;

set dates;

format dob worddate. retire monyy7. ;

if retire <  '01jan02'd ;                (Could have used: if retire < >01jan2002'd; )

proc print;

 
var  last first dob retire;

title 'Employees who can Retire Before January 1,  2002';

run;

Employees who Can Retire Before January 1, 2002                                                                                                     

    Obs     last      first                 dob      retire

    1     Smith      Dexter          May 23, 1935    MAY2000

    2     Bennett    Joan          March 10, 1934    MAR1999

    3     Neason     Janet     September 26, 1935    SEP2000

Dealing with Different Centuries
We have all been inundated with information about Y2K computer problems. This is the problem that computers only had enough space for a two digit year.  So when the year 2000 comes around and there are only two digits entered in a data base, the computer would read only "00" and assume that the year is 1900 instead of 2000.  

Many companies spent billions of dollars and hired many programmers to look at old code that was written and fix it so this would not be a problem.  In many cases, companies have scrapped old software and purchased new software that is Y2K compliant.  OSU had software that was not Y2K compliant and they decided to put in new software for all student information and all employee information.   This was done in July of 1999.  

Purchasing new software and changing over to a new system is not an easy task!!!   There were many pieces of information that needed to be reentered into the database by various employees at the University.  This was no small task when there are over 20,000 students enrolled at OSU.  Another large problem was that none of the reports that had been designed over the years to give information to Deans, department heads, advisers, and students could be used.  All reports had to be redeveloped and rewritten from scratch!!  The programming language chosen to develop these reports was FOCUS.  FOCUS is considered a fourth generation language B so is SAS.  

Unfortunately, none of the programmers who developed reports knew FOCUS so they had to learn a new language in order to make any reports.  The database is also very complex and it was difficult for the programmers to find out where the variables that they needed were located.  This new system has caused many extra hours for many employees and much frustration on everyone's part because of many inconveniences.  New software can cause problems for several years.     

SAS has a few date formats that allow you to use a four-digit year.  These are the “MMDDYY10.” format which would be 01/01/2000.   The “MMDDYY8.” format can also represent data that is read in as 01012000.  This second format can read in a date such as: 01/01/99.   However, the SAS system is smart enough to realize that an eight-digit date without slashes must be using a 4 digit year.    However, many programs are not set up to do this. 

It is actually possible for some databases to have people with birthdates in the late 1890s who may still be alive in the year 2000!  This is a good reason to always put in a four-digit year. 

More Information on Dates and the Year 2000 
SAS has a system option called YEARCUTOFF = that is used in handling two-digit years.  This particular feature uses a default of 1900 for any version of SAS that is 6.06 to 6.12.  Starting with Version 7, 1920 as a default year.  We are now using Version 9 of SAS which uses the 1920 default year.    You can set your own YEARCUTOFF= date if you want and override the system default. 

If dates in your external data sources or SAS program statements contain two-digit years, you can specify the century prefix assigned to them by using the YEARCUTOFF= system option.  It specifies the first year of the 100-year span that is used to determine the century of a two-digit year.  If you have the value of 1920, the 100-year span would be from 1920-2019.  This means a two-digit year of 22 would be interpreted as 1922.  A year of 18 would be 2018.  

The optimal value of the YEARCUTOFF= option depends on the range of the dates that you are processing.  If the range of dates that you process in your applications is less than 100 years, you should set the value of the YEARCUTOFF= to a value less than the first year in your data.  

Let's look at an example of how the YEARCUTOFF= works.  The employee file will be used again.   Here is the beginning of the program for this data set:

dept    Last  

    First
         Date Hire    Birth date Retire date

mgt Cooper       John        061585  041838 011803 

mgt Davidson     Darla       041587  080166 080131 

mgt MacDonald    George      061582  020550 020515 

act Smith        Thomas      041087  112959 112924 

act Smith        Alecia      041087  121558 121523 

mis MacLeod      Janice      101581  020542 020507 

mis Mack         Joe         011591  020964 020929 

mis Winslow      Sarah       021591  043068 043033 

adm Smith        Dexter      010291  052333 052398

mis Bennett      Joan        071579  031034 011099 

act Neason       Janet       091288  092635 092600 

mis NeSmith      Helen       101593  080166 080131
Notice that the first column of dates is the date of employment.  The second one is the birthdate and the third one is the retirement date.  For this particular example, the person's birthdate was used and 65 years was added to it to get a retirement date.  All of the dates will be read in with the “mmddyy6.” format, notice the two years that have the cutoff of "33".    

The program is listed below.  

options yearcutoff=1933;

data employee;

infile 'a:employee.2000.dat';

input dept $1‑3 last $ 5‑17 first $ 18‑29 @ 30 emp_date mmddyy6. @ 38 dob mmddyy6.

@ 45 retire mmddyy6.;

format emp_date mmddyy10. dob mmddyy10. retire mmddyy10.;

proc print;

               var dept last first emp_date dob retire; 

title 'Print out of Employee File';

run;

In order to figure out what year to use, you have to look at all of the dates and see what the lowest year in the data is.  You also need to look at the highest year.  In this example, there are two dates with <33' at the end of them.  The YEARCUTOFF was set to 1933.  This option affects all of the dates in the data set. 

These are read in with “mmyydd6.” informats.  Notice the format to print out all of the years is “mmddyy10.” which gives us space for a four year digit.  It is important when you are checking the dates to make sure that you print them out with the entire four-year digit to look for errors.  

Here are the results to this program.

        Print out of Employee File             

OBS   LAST         FIRST       EMP_DATE       DOB          RETIRE

 1    Cooper       John        06/15/1985    04/18/1938    01/18/2003

 2    Davidson     Darla       04/15/1987    08/01/1966    08/01/2031

 3    MacDonald    George      06/15/1982    02/05/1950    02/05/2015

 4    Smith        Thomas      04/10/1987    11/29/1959    11/29/2024

 5    Smith        Alecia      04/10/1987    12/15/1958    12/15/2023

 6    MacLeod      Janice      10/15/1981    02/05/1942    02/05/2007

 7    Mack         Joe         01/15/1991    02/09/1964    02/09/2029

 8    Winslow      Sarah       02/15/1991    04/30/1968    04/30/1933
 9    Smith        Dexter      01/02/1991    05/23/1933    05/23/1998

10    Bennett      Joan        07/15/1979    03/10/1934    01/10/1999

11    Neason       Janet       09/12/1988    09/26/1935    09/26/2000

12    NeSmith      Helen       10/15/1993    08/01/1966    08/01/2031

I did not plan this data and ran into this particular problem of the "33" year.  In the one case, it is 1933 but in the other case it should have been 2033.  If you have a date variable whose values span more than 100 years, the YEARCUTOFF = option cannot produce consistent and accurate interpretation of the two-digit years.  YOU SHOULD ALWAYS USE A FOUR-DIGIT YEAR in this case.  

This example is a good illustration of what can go wrong!!  

Be aware that a date literal such as “<01jan05'd” will depend on the value of the YEARCUTOFF=

option also.  

Almost all databases will have dates in them.  It is important to find out how you can use them more effectively.  
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