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Measuring Wages with the CPS

Note:  This document assumes familiarity with CPS.doc. 
Many, if not most, econometric studies using the Current Population Survey require some measure of income received by individuals and families.  Income, as defined by economists, includes all money receipts from wages, salaries, dividends, government programs, and so on.  Two narrower concepts are often used instead: earnings or wages.  In this document we explain the differences between the three measures.  We go on to show you how to measure wages using the CPS.   

Defining Wages, Earnings, and Income

The wage rate, often shortened to simply “the wage,” is defined as pay per unit of time.  Because not all workers are paid for work in the same units of time, an adjective is used to indicate the time period, e.g., an hourly wage.  Workers paid a set amount every month know their monthly wage rate.  Conversion from one time period to another is needed to standardize the time period.    A salary is defined as the annual wage rate in dollars per year. 

Earnings, in dollars, is defined for most people as wages earned over a specified time period.  It can be computed as the hourly wage rate multiplied by the number of hours worked during the time period.  Total compensation is earnings plus employee benefits.  
Total income is total compensation plus unearned income such as dividends, interest, and government transfer payments.
   More information on definitions of these terms as used in the CPS is available at <www.census.gov/population/www/cps/cpsdef.html>.

In principle, hourly wages can be obtained for about a quarter of the data set in every month and for the entire data set in March, when extra questions are asked about income.  Measures of earnings and income can only be obtained from the March supplement.  Its wider availability is one of the reasons many studies use hourly wages as opposed to earnings or total income.  

Wages in the CPS—The Basic Survey

We turn our focus to hourly wages, because they are measured in every month except for March.  In these months, questions on wages are asked only of about one-quarter of the entire sample.  The sample in the CPS is divided into Rotation Groups.  Households in the CPS are surveyed a total of 8 times over the course of 12 months.  When they enter the sample, they are surveyed once a month for 4 months in a row.  Then they are out of the sample for 4 months.  Finally, they return for an additional 4 months.   Each cohort
 of households is called a Rotation Group.  Households that are in the last month of either the first or the second round are part of an Outgoing Rotation Group. In the Basic CPS, questions on earnings at their main job are asked only of people in the Outgoing Rotation Groups.

The hourly wage is obtained through a somewhat complicated process.  Respondents are first asked about the easiest way to report their total earnings, on an hourly, weekly, or annual basis?  Those respondents who say hourly are then asked to report their hourly rate of pay.  Then they are asked how many hours per week they work at this rate of pay.  

Workers not paid on an hourly basis are asked on what basis they are paid, weekly, monthly, or yearly.  Then they are asked how much they make in that pay period.
  This information is then translated into a value for weekly pay.

These considerations boil down the following specific advice on how to compute wages from the Basic CPS:

1. Include in your sample only people in the outgoing rotation groups.  In other words, use HRMIS = 4 or 8 as a criterion for selecting the sample. 

2. Include in your sample only workers.  One easy way to do this is to use PEERNPER > 0.  

3. To compute hourly wages for nonhourly workers, use PTERNWA divided by PEERNHRO.

4. For hourly workers, use PTERNHLY. Note that for many of these workers it is possible to compute PTERNWA/PEERNHO and that in some cases there will be discrepancies between the two measures of hourly wages.    

The process of obtaining the hourly wage involves the following steps:

A. Get the data from Ferret.  

B. Deal with missing values.  

C. Compute the hourly wage.

A. Getting the Data

This is covered in the document CPS.doc.  Researching measures of pay requires additional care and organization.  We strongly suggest keeping a list of the exact names of the variables used in order to enable replication and checking of results.  Saving your Ferrett sessions will aid this process greatly.  In addition, it is often easier to request variables by specifying the exact names of the variables you are interested in rather than putting in key words and then searching through the resulting list.  The picture below demonstrates this strategy:
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Follow the steps outlined in CPS.doc to choose variables and download the data. 
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B. Dealing with missing values  

Steps B and C are demonstrated in the Excel workbook ObtainingHourlyWages.xls.  To see the data and learn about recoding, go to the April2001data sheet in this file.   Columns I through N contain the original variables.  Columns A through E contain the recoded variables.  

The original variables sometimes have totally missing information (a blank) or codes that denote missing values (e.g., a –4, which is used for “hours vary” in some of the hours questions).  The original variables therefore must be recoded.   Here is the formula used to recode the variable PTERNHLY:

=IF(AND(ISNUMBER(J3),J3>0),J3,".")

Excel uses commas to separate arguments in a formula.  The formula says that  if the value in cell J3 (the original value of PTERNHLY) is a number and if that number is greater than zero, then give me the value in J3; if either one of those two conditions is not true, just output a period  (“.”), which Excel (and other software programs) will interpret as a missing value.  

C. Compute the hourly wage

The key formula for computing the hourly wage is in the Hourly Wages column.  It reads like this:

=IF(AND(B3>0,B3<>"."),B3,IF(AND(C3<>".",E3<>"."),C3/E3,"."))

To understand this formula, first, you need to know that <> means “not equal to.”  Also, recall that the period is the symbol for a missing variable.  Next, remember that the IF statement checks to see if the first clause is true, and, if so, gives the value or performs the action after the first comma.  If not, the IF statement goes to the action or value after the second comma.  Finally, we make use of the AND statement, which gives a value of “True” if both arguments in the function—before and after the comma—are true, and a value of “False” if at least one argument is False.  Now we are ready to tackle each part of the IF statement.

The first part of the IF statement—AND(B3>0,B3<>".")—checks to see if the person reported an hourly wage.  Column B contains the values for the PTERNHLY variable.  If PTERNHLY is available, the AND function evaluates to true and the IF function spits out the value in B3.  If PTERNHLY is not available (its value is “.”), we need to go on to see if we can compute the hourly wage by dividing the weekly earnings, PTERNWA, contained in C3, by usual weekly hours, PEHRSUSL1.  This accounts for the C3/E3 formula.  However, we should only perform this calculation if both PTERNWA and PHRSUSL1 are non-missing, which is what the AND(C3<>".",E3<>".") component is about.  If one of these variables are missing, hourly wages becomes missing (i.e., a period). 

See ObtainingHourlyWages.xls for complete results.

Pay in the CPS—The March Supplement

The previous section was dedicated to getting hourly wages from any month of the CPS via the Basic Survey.  This section is devoted to explaining how to get wages from the March Supplement.  

There are essentially two methods: do exactly as above, or compute hourly wages by dividing yearly earnings by some computed measure of yearly hours.  In this note, we will discuss the first approach.  All we really need to say is that the variable names are different.  

A_HRSPAY gives the hourly wage if the person reports it.

A_GRSWK gives the weekly earnings.

PMHRUSLT gives usual weekly hours.

PMERELG is 1 if the person is asked earnings questions.

H_MIS  tells which rotation group the person is in, but you should use PMERELG instead to limit the sample.

Here is our advice:

1. Include in your sample only people in the outgoing rotation groups.  In other words use PMERELG = 1 as a criterion for selecting the sample. 

2. To compute hourly wages for nonhourly workers, use A_GRSWK divided by PMHRUSLT.

3. For hourly workers, use A_HRSPAY.  

This advice is implemented in the March2001data sheet of the ObtainingHourlyWages.xls workbook.  Once again, we have the original variables in columns J through P and the recoded variables in columns A through D.  Hourly wage is computed in column E.   

How do the results from the Basic Survey stack up versus the March Supplement?  Summary statistics for March and April 2001 are given in Table 1.

[image: image3.png]March 2001 Hourly Wage
Summary Stats

Average  [§ 1531
SD 5 1069
Max 5 17500
hin 5 00
Median 5 1200
N 12652}
Missing 356
Nonrissing 12524}
Sum 191,760
Sum/N 5 1489




 [image: image4.png]April 2001 Hourly Wage
Summary Stats
Average [§ 1697
5D 5 1040
Max 5 2403
Min 5 0.00
Median _[§ 1223
N 12668
Missing 574
Nonmissing 12294
Sum 5 67785
Sumi 5 1482





Table 1: Comparing the March and April 2001 CPS

From ObtainingHourlyWages.xls
Note that the results are fairly consistent.  The sample sizes are about the same, with 12,524 non-missing values in March, and 12,294 non-missing values in April.
 

Conclusion
The CPS is a powerful online source.  The file CPS.doc offers a first pass at understanding how to access, download, and import data into Excel.  This document is dedicated to a more detailed, but extremely common task: acquiring wage, earnings, and income measures from the CPS.  It is important that one grasp the notion of different measures of pay and realize that the Basic Survey is different from the March supplement.  

Data on wages are available from the CPS, but it takes work to download and clean the data before analysis can begin.







� Any labor economics textbook will discuss these concepts.  One good example is Ehrenberg, Ronald and Robert S. Smith (2000) Modern Labor Economics: Theory and Public Policy, 7th edition, New York: Addison Wesley, pp. 35-36.  





� Statisticians use the word cohort to mean a group of people bound together by a common first appearance in time.  For example, the 1980 birth cohort consists of all the people born in 1980. 





� The questionnaire reads as follows:


For your (MAIN) job, what is the easiest way for you to report your total earnings BEFORE taxes or other deductions: hourly, weekly, annually, or on some other basis?


Do you usually receive overtime pay, tips, or commissions at your main job?


(Including overtime pay, tips, commissions,) What are your usual (weekly, monthly, annual, etc.) earnings on this job, before taxes or other deductions?


The wording in all caps is emphasized, whereas the material in parentheses depends on the answers to previous questions.  Source:  Current Population Survey Design and Methodology.  Technical Paper 63, p. 6-5.   Updated versions can be found at: <www.bls.census.gov/cps/tp/tp63.htm>.


� To find out how many missing values there were, we compared the sum of all the hourly wages divided by the total number of observations with the reported average, which is based on the same sum, but leaves out the missing observations.  See the formulas in the Excel sheets for details.  
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