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This paper analyzes a form of income reporting 
bias caused by income sample survey respondents 
reporting income in rounded or approximate 
amounts. 

This paper makes 7 major points: 

1. An income rounding bias exists. 

2. Responses from "proxy" respondents show 
more bias than responses from persons 
who report their own income to the in- 
terviewer. 

3. The propensity to round is directly re- 
lated to income. 

4. Female persons have more tendency to 
round income data than male persons. 

5. The bias is found at all levels of in- 
come aggregation with respect to per- 
sons income. 

6. The bias may affect the usefulness of 
the CPS income data for some very 
specialized uses. 

7. There are several changes in procedures 
which will reduce the bias. 

Income Rounding Bias 

It is well known that in any sample survey in- 
volving voluntary responses, such as the CPS, 
respondents do not always report exact income 
data. In fact, interviewers are specifically 
instructed to accept a reasonable estimate 
rather than report the income item as a non- 
response or "NA" (not available). This esti- 
mation bias has never been to my knowledge 
specifically quantified, although its presence 
has been recognized by many researchers. As a 
resalt of this bias, when income is tabulated 
by intervals which are less than $1,000 wide, 
the interval containing an exact thousand dollar 
amount or an exact $500 amount shows on extra- 
ordinarily high reporting frequency. This bias 
is most easily illustrated by a bar graph by 
$100 intervals. (see graph 1) this rather pe- 
culiar distribution is at variance with any of 
the usual income size distribution models 
(normal, lognormal, log -log). 

Proxy vs Self Reporting 

In the CPS interview process interviewers are 
not required to interview every member of the 
household, but may accept information from a 
responsible and knowledgeable "proxy" respondent. 
There were 40,046 proxy respondents or 43.0 
percent of the 93,193 persons 14 years old and 
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over who responded to the March, 1970 CPS survey. 
As the horizontal percentages in table 1 show, 
over half of the responses for male persons were 
provided by proxy respondents, but only about 
30 percent of the responses for females persons 
were made by proxy respondents. 

The percent of total persons reporting income in 
the $n,000 - $n,099 (n =1 to .14) intervals who 
had proxy* respondents is higher in all 14 income 
intervals than the percent reporting for them- 
selves who reported in that interval. Above 
$4,000, the percent is higher than 25 percent in 
all intervals tabulated (see table 2). 

Propensity to Round Income Amounts 

The propensity to round income amounts is in 
general directly related to the amount of income 
in the $1,000 to $15,000 range. As table 2 
shows, the propensity to report income in the 
lowest $100 interval containing the exact thou- 
sand dollar amount increases as income increases. 
The tendency to round is very pronounced in the 
$10,000, $11,000, and $12,000 intervals. In 

several of the $1,000 intervals over 50 percent 
of the units reported the $n,000 to $n,099 in- 
terval (see table 2). 

Reporting by Male vs Female Persons 

In general, female self respondents have more of 
a tendency to report in the $n,000 - $n,099 than 
male self respondents. In only 4 out of the 14 
intervals are the percent of male higher or 
equal to the percent reporting in the lowest 
$100 of the $1,000 interval. (see table 2). 

Levels of Aggregation 

The income rounding bias is present at all levels 
of aggregation, from a single type of income 
for a person to total family income. As Table 
3 shows, the percent of persons reporting in the 
lowest $100 of an income class is higher for the 
individual income types than for total money 
income. This is true for both male and female 
respondents. The presence of the bias in total 
family income has been reported by this author 
in another paper. 

The degree in which the bias is present in per- 
sons total money income for persons and for 
total family income is the surprising aspect 
of the bias. It had been the assumption of 
this author and other researchers that as the 
eight individual income types were aggregated 
to total persons income and as persons income 
was aggregated to total family income, that 
the effect of the income bias would be greatly 
reduced if not elimated. However, it seem 

clear that the degree of the income bias exceeds 



the expected amount. 

Impact of the Rounding Bias 

In general the rounding bias does not affect the 
March income data greatly. The March income 
supplement to the CPS is designed to collect 
general statistics on the National level. In 
this sense, I doubt if the cost of collecting 
more precise data would be justified by the 
benefit derived. However, for some specialized 
researchers, this may not be the case. More and 
more the March CPS file is being used as a mi- 
crodata file and for these users the rounding 
bias may case problems. The possible impact of 
the income rounding bias on the analysis of the 
low income population and on econometric model- 
ing is pointed out below. Also the impact on 
income interval means and interpolation is dis- 
cussed. 

Economic Models 

One use of the CPS March file is as input to 
economic models to evaluate the cost of effects 
of various programs. This is usually done by 
assigning different elegibility is dependent on 
income, the income reporting bias could be re- 
flected by unexpected jumps in the number of 
eligibles as the qualification income threshold 
level is increases to include these discontinu- 
ous "Lumps" at thousand and five hundred dollar 
levels. I doubt that the income reporting bias 
would seriously effect the overall conclusion, 
but for specialized types of analysis it may. 

Possible on Analysing Low Income 
Population 

Since the low income thresholds are adjusted by 
the Consumer Price Index (CPI) each year, the 
rounding bias could cause abberations in the 
numbers of families classified as low income. 
For example, an increase in a low income thres- 
hold from 3,899 to 3,999 will increase the num- 
ber of low income families less than an increase 
from 3,999 to 4,099. However, this aspect of 
the income rounding bias requires more analysis 
before its effect on changing the number of low- 
er income families can be understood. 

Income Interval Means 

Another consequence of rounding reported income 
values is that the income class interval means 
are depressed. It is the "usual" practice to 
tabulate income in $1,000 or $500 intervals 
expect for high income values. For the inter- 
vals close to the class containing the mode in- 
come value, one can assume that the actual in- 
come values are distributed in the manner shown 
below. For the income class intervals below the 
mode (class ab for example), it is expected that 
the class means would fall above the midpoint 
6051<b+21. For the income class intervals above 

2 the mode (cd for example), it is 
expected that the class mean would fall below 
the midpoint (cd, c+d) 

. 
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Mode 

Density increasing Density decreasing 

a d 

However, this is not the case for class interval 
below the mode. As table 4 clearly shows the 
class intervals below the median (assumed to be 
close to the mode) the tabulated class falls well 
below the midpoint in the March Current Popula- 
tion Survey (CPS) income data. The Internal 
Revenue Service class means (table 4) falls 
slightly below the class midpoint but are much 
closer to the expected value than the CPS. The 

IRS data may also indicate some slight tendency 
for money to be paid in round amounts. 

Interpolation for Median Income 

It is standard practice to assure a linear dis- 
tribution within a income class for the compu- 
tations of the median income value. Ar can be 
seen from the $100 interval bar graph this ap- 
pears to be wrong assumption (see graph 1 -3). A 
negative exnonentialfunction (y in e -x) would 
be a better fit for the observed $100 interval 
values within a $1000 income class. However, 
since I believe the observed reporting pattern 

to be the result of a rounding bias, the assump- 
tion of a linear distribution may more closely 
conform with the true income distribution in the 

real world. 

Reduction of the Income Bias 

The income rounding bias could be reduced by 

several modifications in the instructions cover- 
ing the field work on collecting the data. These 

are: 

1. the extent possible, interview the 

respondent personally. 

2. To the extent possible, encourage the 

respondent to consult records for exact 
amounts rather than relying on memory. 

3. Interviewers should be less willing to 

accept estimates. 

While these modifications will reduce the income 
rounding bias they will also increase cost of 
field work and probably increase the income non- 
response rate. These tradeoffs would have to be 
considered implementing the proposed modifica- 
tions. 

Tabulation Modification 

The importance of the bias can be reduced by 
tabulating data in $1000 intervals which start 



with the $500 level. For example, under $500, 
$500 to $1499, $1500 to $2499, $2500 to $3499, 
etc. Also it must be recognized that tabulation 
by intervals less than $1000 in size will result 
in some distortion of the data. 

Conclusions 

The data presented in this paper clearly show 
the presence of an income rounding bias. The 
hypothesis that the bias is caused by respondents 
reporting in exact thousand dollar amount and to 
a lesser extent in exact five hundred dollar 
amount has been established but not proven. 
Further investigation of this subject is being 
planned. This will require tabulation of per- 
sons reporting exactly an exact thousand dollar 
amount and file hundred dollar amount. 

Index of Income Concentration in the 
1970 Census of Population and Housing", 
Joseph J. Knott, ASA Proceedings of the 
Social Science Section 1971. 

Table 1.-- Respondents 14 Years Old and Over by 
Sex and Self vs. Proxy Reporting 
Status in 1969 

Total Self Proxy 

Total 93,192 53,146 40,046 
Male 42,619 17,614 25,005 
Female 50,573 35,532 15,041 

Horizontal Percent 
Total 100.0 57.0 43.0 
Male 100.0 41.3 58.7 
Female 100.0 70.3 29.7 

Vertical Percent 
Total 100.0 100.0 100.0 

Male 45.7 33.1 62.4 
Female 54.3 66.9 37.6 

Table 2.-- Number of Units Reporting Total Money in the $n,000 - $n,099 Interval as a Percent of the 
Units in the $n,000 - $n,099 Interval by Self and Proxy 

of Units $n.000 - Intervals 

Total Money Income Total Male Female 

Self Proxy Self Proxy Self Proxy 

$1,000 - $1,999 14.0 16.1 11.6 15.1 15.1 18.4 

$2,000 - $2,999 16.8 20.1 14.3 18.7 18.1 22.2 

$3,000 - $3,999 18.7 20.7 17.4 19.3 19.4 22.7 

$4,000 - $4,999 20.2 22.0 18.9 20.7 20.9 24.1 

$5,000 - *5,999 22.1 25.3 21.1 22.9 23.0 31.3 
$6,000 - $6,999 23.6 26.1 21.7 24.7 25.7 32.8 
$7,000 - $7,999 18.9 24.2 19.0 22.8 18.7 35.1 

- $8,999 24.0 27.7 23.4 27.1 25.6 35.2 
19,000 - $9,999 22.7 28.5 22.5 27.9 23.8 40.7 
$10,000 - $10,999 29.8 35.3 29.8 35.4 29.8 54.2 

$11,000 $11,999 27.5 31.1 28.3 30.7 23.2 42.4 

$12,000 - $12,999 32.7 40.3 32.1 39.9 36.2 52.0 

$13,000 - $13,999 26.6 31.6 26.0 30.9 31.2 58 :3 

$14,000 - $14,999 26.7 28.5 27.0 28.4 24.3 40.0 

NOTE: See Table 3 for details. 
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