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 The importance of analyzing data in creating policy design has increased substantially over the 

past twenty years. Availability of data, high costs of public policy initiatives and increased attention 

towards public accountability have all contributed to the attention afforded to data analysis. Over the 

past twenty years, there has been a plethora of data gathering methods employed when creating policy 

designs. These methods are becoming increasingly more complicated and technologically dependent. 

Additionally, many of the current surveys gather similar information. A basic assumption used by 

analysts is that this information is not only accurate, but that data across different surveys are similar. 

The US Census Bureau has been conducting research comparing data across their surveys in order to 

inform these assumptions. Much of the research is focused on national data and not specific geographic 

areas. “Comparison of Income Items from the CPS and ACS” by Bruce Webster Jr. attempts to isolate 

differences between the two surveys by analyzing responses given to both by the same household 

(Webster B. J., 2007). Another written by Bruce Webster Jr. evaluates median income and earnings 

estimates between the ACS and CPS ASEC for years 2004 and 2005 (Webster B. H., 2007). However, 

there is little research focused on finding differences within specific geographic areas, particularly rural. 

 Since the 1970’s, rural areas have gone through substantial change and transformation. The rise 

of “big-Ag”, and the decline of manufacturing and population size are just a few of the major issues 

facing these areas in which public policy has been centered. Data analysis has become important as 

these areas begin to transition to a new environment with less state and federal government financial 

support, and an economy looking to these areas to meet its energy and food needs. In addition, the 

reliance of self-employment and seasonal employment make reporting individual incomes complicated.  

 This paper focuses on whether the information being used to influence rural public policy is 

reliable. Analysis compares the distributions of overlapping income variables between the American 

Community Survey (ACS) and the Current Population Survey Annual Social and Economic Supplement 
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(CPS ASEC) by using the 2010 IPUMS-USA and the 2010 IPUMS-CPS microdata. Income variables are 

chosen because this information is critical in public policy design and implementation, particularly in 

rural areas where economic sustainability is a key issue. A series of non-parametric and parametric 

statistical techniques are used on each of these variables to determine whether there is a statistically 

significant difference between the two distributions and the size and consistency of these differences.  

 This paper begins by discussing the purpose and methodology of these two surveys in order to 

understand how they extract similar information via different modes and samples. The methodology 

and data origins are then explained followed by a description and analysis of the results.  

About the Surveys 
 The American Community Survey is the second largest survey conducted by the Census Bureau. 

It first began gathering data in 2000 and has been fully implemented since 2005. The ACS was developed 

in order to accurately measure similar variables as the long-form census while surveying less people on 

an annual basis. Additionally, the survey can produce data annually rather than once a decade. In 2010, 

the ACS surveyed approximately 3 million addresses. Its questions focus on obtaining demographic, 

housing, social and economic information. The ACS relies on a mail-in/mail-back mode in order to gather 

information from individuals. Individuals are asked to respond with information relating to the past 12 

months, creating 12 different reference periods spanning 23 different months. If a household does not 

respond to the survey, a follow-up is attempted using computer-assisted telephone interviewing (CATI). 

One-third of non-responses from using the mail-back or CATI modes are selected for computer-assisted 

personal interviewing (CAPI)1.  

 The CPS ASEC is sponsored jointly by the U.S. Census Bureau and the U.S. Bureau of Labor 

Statistics. The survey serves as the primary source of labor force information. The CPS ASEC collects 

                                                           
1
 All information from Census Website: http://www.census.gov/acs/www/methodology/methodology_main/ 

http://www.census.gov/acs/www/methodology/methodology_main/
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information relating to earnings, employment and some demographic information in order to give a full 

picture on labor market conditions in the U.S. The Census Bureau selects a sample of 60,000 occupied 

households throughout the year. Unlike the ACS, participants are asked to give information from the last 

calendar year, creating a standard reference period among all responses for a particular survey year. 

Both CATI and CAPI modes are used in gathering information2.  

Data Used in Analysis  
The data in this analysis is from the IPUMS-USA, and IPUMS-CPS (Ruggles, Alexander, Genadek, 

Goeken, Schroeder, & Sobek, 2010) databases. These consist of sample micro-data from each of the 

surveys that allow researchers to perform statistical techniques on the surveys that wouldn’t otherwise 

be possible using the aggregate tables provided by the census bureau. In other words, these are samples 

of a sample. Additionally, IPUMS samples are samples of households or dwellings; making them cluster 

samples. The IPUMS-USA is a 1% sample of the 2010 micro-data from the ACS. The IPUMS-CPS is a 5% 

sample of the 2010 micro-data from the CPS ASEC. There are four variables used in this analysis; total 

income (INCTOT) – an individual’s pre-tax personal income or losses; income from Social Security (INCSS) 

– an individual’s income from Social Security pensions, survivors benefits, permanent disability 

insurance and payments from U.S. Railroad Retirement insurance; income from Welfare (INCWLFR) – an 

individual’s pre-tax income from various public assistance programs; and income from farm and 

business (ACS uses INCBUS00, CPS uses the sum of INCBUS and INCFARM) – an individual’s net pre-

income-tax self-employment income from business, professional practice or farm (Ruggles, Alexander, 

Genadek, Goeken, Schroeder, & Sobek, 2010).  

  The IPUMS-USA sample size for each of the variables consists of 3,061,692 observations. The 5% 

sample of the IPUMS-CPS for each of the variables consisted of 209,802 observations. The large 

difference between the two surveys is due to the actual sample sizes of each. Each of the variables were 

                                                           
2
 All information from Census website: http://www.census.gov/cps/methodology/techdocs.html 

http://www.census.gov/cps/methodology/techdocs.html
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then filtered to only contain individuals that lived outside of a metro area and were 16 years of age or 

older. After the data was filtered the ACS contained 482,866 individuals and the CPS contained 30,645 

individuals.  

Methodology 
It is observed that most of the income variables are not normally distributed. Therefore, non-

parametric procedures are used to test equality of the distributions and nonparametric confidence 

intervals on the differences between key indicators such as the mean and variance are given. The first 

non-parametric test used for each variable is the Kolmogorov-Smirnov test (KS-test) which determines if 

two datasets differ significantly. In order to further specify the differences, two tests are used to 

conclude whether there are significant differences between the center parameters and variance. The 

Mann-Whitney-Wilcoxon test is a hypothesis test that determines whether one dataset has larger values 

than the other by calculating center parameters. The technique produces confidence intervals that are 

useful in determining the extent of these differences. The Ansari-Bradley hypothesis test determines if 

there is a difference between the variance of the two datasets.  

 To provide a more robust analysis, a series of parametric tests are also used to determine 

differences between the distributions. Both the Student T-test and the F-test are used to determine if 

there is a statistically significant difference between the means and variances of the two distributions. 

Both tests provide confidence intervals to determine the extent of these differences.  

 In addition to these hypothesis tests, summary statistics and kernel density plots are also used 

to give a more in-depth look into the data and provide visualizations of the distributions.  

 There are two limitations to the methodology discussed above. The first is the interplay 

between the power of the tests and the number of observations. The number of observations within 

each of the variables, after weighting, is well over a million for three of the four variables. With this 
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many observations, each test is expected to reject the null even with the slightest differences between 

distributions. As can be seen in the results below, every test rejected the null. However, the confidence 

intervals become very important as these will explain the magnitude of the differences and give the 

tests more support.  

 The second limitation is also related to the number of observations. Due to the large number of 

observations, testing requires a higher amount of computing power. At the time of this analysis, suitable 

computing power was not available to the researcher. Therefore, some tests were used on weighted 

data and other tests were not, depending on the computing power required to perform the test. The 

results in the appendix indicate the variables used when performing the test. Weighted variables are 

used in the test if, “weighted”, is listed within the variable name. 

Data Analysis - Total Income 
 For non-parametric testing, the total income variable for each database is weighted with the 

corresponding frequency weights. Once weighted, the total number of individuals for the ACS is 

38,952,791 while for the CPS the number is 37,029,349. Table 1.1 and 1.2 provides the summary 

statistics. The mean is substantially higher than the 

median for 

both 

datasets, 

indicating 

skewness towards the higher incomes. It appears that over 90% of the data is within three deviations of 

the mean. The mean, median and quartiles point to a consistent gap between the two databases. All 

three statistics show the CPS is consistently higher than the ACS.  The largest gap exists around the 

median ($1,890) and slowly narrows as incomes reported increases. The gap is consistently over $1,000 

for all of these statistics. 

Table 1.1: Total Income Summary 
Statistics 

 ACS CPS 
N 38,952,791 37,029,349 
Mean 25,804.57 26,728.45 
Sd 33,225.1 33,720.54 
Median 17,110 19,000 
Min -14,800 -17,998 
Max 863,000 604,442 

Table 1.2: Total Income Quartiles 
Quartile ACS CPS 

0% -14,800 -17,998 
25% 6,400 7,800 
50% 17,110 19,000 
75% 35,000 36,000 

100% 863,000 604,442 



7 
 

The non-parametric hypothesis testing for distributional differences between two-samples all 

indicate that differences do exist between the datasets. The Kolmogorov-Smirnov test rejects the null 

hypothesis, indicating that the distributions of the two datasets differ at a .05 level of significance (D = 

0.0339, p-value = 2.2e-16, Appendix 1.01). 

Further proof that there is a gap between the CPS and ACS is seen in the kernel density 

estimation plots.  

 

Both distributions appear to have similar distribution shape, with peaks and valleys consistent 

throughout. However, the CPS is consistently to the right of the ACS curve at the lower income level, and 

then crosses the ACS around total income of $25,000. The gap appears to be larges around the medians 

of the two distributions. 
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The Mann-Whitney-Wilcoxon test also rejects the null hypothesis, confirming that a shift is 

taking place between the two dataset distributions (W = 7,159,950,550, p-value = 2.2e-16, Appendix 

1.02). The 95 percent confidence interval shows that the difference between the center parameters of 

the two datasets is between $857 and $350, meaning the CPS ASEC center parameter (likely the median) 

is $507 larger than the ACS on average.  

The Ansari-Bradley test shows a difference in variance between the two datasets, giving a test 

statistic of 62,056,339,691 (Appendix 1.03). 

Parametric Testing 

 Two different manipulations to the data are used when attempting parametric testing of the 

data.  In the first technique the data was shifted positive. To create positive values, the values for each 

dataset were increased by the lowest value of the two datasets plus one. Therefore, both the ACS and 

CPS values were increased by 17,999 (Summary statistics and Density plot:  Appendix 1.04-1.08). This 

first technique will produce the exact same summary statistics and density plots as the non-parametric 

testing, only with shifted values. 

 The t-test indicates that there is significant difference between the means of the two datasets (t 

= -120.2316, df = 75,658,188, p-value = 2.2e-16, Appendix 1.09). The 95 percent confidence intervals 

indicate that the CPS ASEC mean is larger than the ACS between $909 and $939. 

 The variance test further shows differences between the two datasets (F = .9708, p-value = 2.2e-

16, appendix A – table 14). The 95 percent confidence interval shows a difference of the two variances 

between .9703887, and .9712731 (Appendix 1.10). Additionally, it shows that the CPS has a larger 

variance than the ACS (ratio = .9708309). 
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The second manipulation of the data drops all values zero or less. By dropping all values zero or 

less we get a distribution curve that closely resembles a normal curve.  Similar to previous analysis, the 

mean is substantially larger than the median, indicating skewness towards the higher incomes. The 

standard deviations show that over 90% of the data is within three deviations of the mean. The 

summary statistics again indicates the CPS consistently has 

higher values 

than the ACS 

throughout 

the 

distribution. 

Similar to the non-parametric testing, the mean, median and the 25% - 75% quartiles have the CPS at a 

higher value compared to the ACS. All statistics show an approximate $1,000 gap between the two 

distributions. 

 The kernel density plot clearly shows this shift between the two datasets. 
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Table (1.3): Summary Statistics of ACS 
and CPS Values >0 

 ACS CPS 
N 34,166,233 32,911,083 

Mean 29,426.39 30,094.35 
Sd 33,937.61 34,311.80 

Median 20,400 22,000 
Min 1 1 
Max 863,000 604,442 
Se 5.806075 5.98098 

Table (1.4): Total Income >0 
Quartiles 

 ACS CPS 
0% 1 1 

25% 10,000 11,000 
50% 20,400 22,000 
75% 38,050 39,900 

100% 863,000 604,442 
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Similar to before, each distribution’s peaks and valleys are very similarly shaped; however there is a 

consistent difference between the ACS and CPS, with the CPS being higher than the ACS. The higher 

density at the higher total income levels of the CPS and the higher peak of the ACS indicates why the 

means of the two datasets are closer than the medians. 

 The t-test indicates that there is significant difference between the means of the two datasets (t 

= -80.1339, df = 66,920,604, p-value = 2.2e-16, Appendix 1.11). The 95 percent confidence interval 

produces a mean difference between $684 and $652 

 Lastly, the variance test shows the variances between the two datasets differ (F = .9783, p-value 

= 2.2e-16, Appendix 1.12). The 95 percent confidence interval shows a difference of the two variances 

between .9778352, and .9787805. Additionally, it shows that the CPS has a larger variance than the ACS 

(ratio = .9708309). However, the ratio is very close to one; therefore the difference is not large enough 

to be of concern. 

Summary – Total Income 

 Expectedly, all tests concur that a consistent gap between the two dataset distributions exists. 

Each summary statistic showed a significant shift over from the ACS to the CPS and was further 

corroborated by the kernel density estimation plots. The gap between the two distributions was mostly 

consistent; however the largest gaps did exist around the means and medians, then narrowing at the 

edges of the distributions. Formal hypothesis testing confirmed a difference existed between the ACS 

and CPS mean and variance. The lowest difference between the two datasets is $350. This was 

calculated by the Mann-Whitney-Wilcoxon test which estimates center parameters (median). The 

highest difference was $938, which was calculated by the t-test on the data that was manipulated by 

shifting the values positive. The variance tests also indicated differences; however with confidence 

intervals between .9703 and .9787 these values are too small for concern. 
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Data Analysis – Income from Social Security 
 

Non-Parametric Testing 

 For non-parametric testing of the social security income variable, all values zero or less were 

dropped. After dropping these values and weighting the remaining values, the ACS had 9,398,691 

observations and the CPS had 8,634,986. The summary statistics provide evidence of a gap between the 

ACS and CPS distributions. The mean, median and 

quartiles all 

show the 

CPS higher 

than the 

ACS. The 

mean, median, and 25TH percentiles of the CPS are each around $600 to over $1000 more than the ACS 

corresponding statistics.  The means for each dataset are slightly larger than the medians indicating that 

the data is slightly skewed to the right. 

The Kolmogorov-Smirnov test rejects the null hypothesis, indicating that the distributions of the 

two datasets differ at a .05 level of significance (D = 0.0785, p-value = 2.2e-16, Appendix 2.01). 

The kernel estimation plots visualize this difference between the two datasets. 

Table (2.1): Income from Social Security 
Summary Statistics 

 ACS CPS 
N 9,398,691 8,634,986 
Mean 11,484.4 12,639.48 
Sd 5,756.85 6,988.479 
Median 11,000 11,957 
Min 4 111 
Max 50,000 50,000 

Table(2.2):Income from Social Security 
Quartiles 

Quartile ACS CPS 
0% 4 11 

25% 7,400 8,357 
50% 11,000 11,957 
75% 14,900 15,557 

100% 50,000 50,000 
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 Similar to the total income variable, the peaks and valleys of each distribution look similar. However, 

the CPS is consistently to the right of the ACS. The largest gap between the two distributions exists 

towards the lower incomes and narrowing towards the higher incomes. Another difference is the peak 

at the higher income ($50,000) of the CPS ASEC distribution. This might account for the substantially 

higher mean of the CPS compared to the ACS. 

 The Mann-Whitney-Wilcoxon test also rejects the null hypothesis, confirming that a shift 

is taking place between the two dataset distributions (W =384,723,164, p-value = 2.2e-16, Appendix 

2.02). The 95 percent confidence interval shows that the difference between the center parameters of 

the two datasets is between $497 and $781. This indicates that the CPS ASEC is larger than the ACS by 

an average difference of $637.  
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The Ansari-Bradley test continues our rejections of the null hypotheses, showing a difference in 

variance between the two datasets. The test statistic is 4,680,085,818 (p-value=.0221) which rejects the 

null at a .05 confidence level (Appendix 2.03). 

Parametric Testing 

For parametric testing, there were no further manipulations to the data beyond dropping all 

values zero or less. Refer to the non-parametric section above to view the summary statistics and kernel 

density plots for this data. 

The t-test indicates that there is a significant difference between the means of the two datasets 

(t = -381.1897, df = 16,769,680, p-value = 2.2e-16, Appendix 2.04). The 95 percent confidence intervals 

indicates that the CPS ASEC mean is larger than the ACS mean between $1149 and $1161.  

 The variance test provides evidence that the variances differ between the two datasets (F = 

.6786, p-value = 2.2e-16, Appendix 2.05). The 95 percent confidence interval shows a difference of the 

two variances between .6779449, and .6792251. Additionally, it shows that the CPS has a substantially 

larger variance than the ACS (ratio = .6785849). 

Summary 

 The distributions of these two datasets differ similarly to the total income variable.  The 

summary statistics consistently showed an approximately $1,000 difference on multiple statistics, with 

the CPS being higher than the ACS. The gap between the two distributions was largest towards the 

lower incomes into the mean and medians, then narrows towards the higher incomes. The t-test 

showed the strongest difference between the two datasets with a mean difference confidence interval 

over $1,000. In addition, the variance test confirmed that the CPS variance is significantly larger than the 
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ACS. Overall, the two distributions deviate from each other more than the distributions of the total 

income variable. 

Data Analysis – Income from Welfare 
 

Non-Parametric Testing 

For non-parametric testing of the welfare income variable, all values zero or less were dropped. After 

dropping these values and weighting the remaining values, the ACS had 582,671 observations and the 

CPS had 328,346. Both datasets means are considerably larger than their medians, indicating skewness 

towards the higher incomes.  The summary statistics 

provide 

evidence of 

a gap 

between 

the ACS and CPS distributions, however there is no 

consistency in one of the datasets being higher than the other.  The ACS mean and is higher than the 

CPS, however the CPS is higher than the ACS in regards to the median and lower incomes.  Additionally, 

there is a substantial difference between the standard deviations. The CPS has a much lower standard 

deviation ($2,714) compared to the ACS ($3,755). 

The Kolmogorov-Smirnov test formally rejects the null hypothesis, indicating that the 

distributions of the two datasets differ at a .05 level of significance (D = 0.0736, p-value = 2.2e-16, 

Appendix 3.01). 

The kernel density plots visually represent the data from the summary statistics. 

Table (3.1): Income from Welfare 
Summary Statistics 

 ACS CPS 
N 582,671 328,346 
Mean 2,895.461 2,531.053 
Sd 3,755.506 2714.771 
Median 1,600 2,000 
Min 4 1 
Max 30,000 24,996 

Table(3.2): Income from Welfare 
Quartiles 

Quartile ACS CPS 
0% 4 1 

25% 550 696 
50% 1,600 2,000 
75% 3,700 3,264 

100% 30,000 24,996 
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The plot shows the CPS to the right of the ACS dataset for the lower income data and then to the left of 

the ACS in the higher income data. The switch appears approximately at $6,000. It is clear to see that 

the higher median of the CPS is caused by the second peak around the $3,000 range while the higher 

mean of the ACS is caused by the higher densities in the upper income range of the data. 

The Mann-Whitney-Wilcoxon test rejects the null hypothesis, confirming there is a shift of the 

center parameters between the two distributions (W =93,655,340,434, p-value = 2.2e-16, Appendix 

3.02). The 95 percent confidence interval shows that the difference between the center parameters of 

the two datasets is between $40 and $52. This is an average difference of $48.  
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The Ansari-Bradley test continues our rejections of the null hypothesis, showing a difference in 

variance between the two datasets. The test statistic is 127,976,065,739 which rejects the null at a .05 

confidence level (Appendix 3.03). 

Parametric Testing 

 For parametric testing, there were no further manipulations to the data beyond 

dropping all values zero or less. Refer to the non-parametric section above to view the summary 

statistics and kernel density plots for this data. 

The t-test gives evidence that there is a significant difference between the means of the two 

datasets (t = 53.3527, df = 856,842.3, p-value = 2.2e-16, Appendix 3.04). The 95 percent confidence 

intervals produce a mean difference between $351 and $378.  

 The variance test indicates that the variances differ between the two datasets (F = 1.9137, p-

value = 2.2e-16, Appendix 3.05). The 95 percent confidence interval shows a difference of the two 

variances between 1.904439, and 1.922953. Additionally, it shows that the ACS has a substantially larger 

variance than the CPS (ratio = 1.913685). 

Summary 

 The distributions of these two datasets do differ. However, they do not differ similarly to the 

total income and social security income variables.  There is no consistency in the gap between the two 

distributions. As indicated with the summary statistics and the kernel density plots, the CPS is shifted to 

the right of the ACS for lower income amounts and is then to the left of the ACS at the higher income 

amounts. Similar to the total income and social security income variables, all of the formalized tests 

reject the null hypothesis and confirm differences between the two distributions. However, the 

difference between the means and center parameters are not large (center parameters differ a little 
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over $50 while the means differ a little over $350). Also divergent from the other two variables, there 

appears to be a large variance between the two datasets. The ACS has almost twice as much variance as 

the CPS, which the opposite was true for the other two variables. 

Data Analysis – Income from Farm and Business 

Non-Parametric Testing 

 For non-parametric testing of the farm and business income variable, all values zero or less were 

dropped. After dropping these values and weighting the remaining values, the ACS had 2,433,387 

observations and the CPS had 2,180,892. Both datasets means are considerably larger than their 

medians, 

indicating 

skewness 

towards 

the higher 

incomes.  The summary statistics provide evidence of a consistent gap between the ACS and CPS 

distributions. The mean, median and quartiles all show the CPS higher than the ACS. The gap grows 

increasingly larger as the data moves towards the higher incomes. Interestingly, the means of the two 

datasets are very close, only being a little over $100 apart. The standard deviation of the ACS is about 

$1,300 more than the CPS. 

The Kolmogorov-Smirnov test formally rejects the null hypothesis, indicating that the 

distributions of the two datasets differ at a .05 level of significance (D = 0.059, p-value = 2.2e-16, 

Appendix 4.01). 

The kernel density plots visually represent the data from the summary statistics. 

Table (4.1):Income from Farm and 
Business Summary Statistics 

 ACS CPS 
N 2,433,387 2,180,892 
Mean 26,132.22 26,263.11 
Sd 43,984.14 42,604.18 
Median 12,000 15,000 
Min 1 1 
Max 343,000 409,068 

Table(4.2):Income from Farm and 
Business Quartiles 

Quartile ACS CPS 
0% 1 1 

25% 3,900 4,500 
50% 12,000 15,000 
75% 30,000 33,500 

100% 343,000 409,068 
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Similar to previous density plots, the peaks and valleys of the two distributions are similar. Similar to the 

other variables, the gap is largest around the medians and means of the two distributions and narrows 

out at the edges. The ACS peaks substantially higher than the CPS, which might account for the similarity 

of the means of the two distributions, even though the ACS was consistently higher than the ACS for the 

25th percentile and beyond. 

The Mann-Whitney-Wilcoxon test rejects the null hypothesis, confirming that a shift is taking 

place between the two dataset distributions (W =32,202,563, p-value = 5.714e-06, Appendix 4.02). The 

95 percent confidence interval shows that the difference between the center parameters of the two 

datasets is between $600 and $2,000. This is an average difference of $1110.  
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The Ansari-Bradley test continues our rejections of the null hypothesis, showing a difference in 

variance between the two datasets. The test statistic is 288,147,069 (p-value=.6.704e-06) which rejects 

the null at a .05 confidence level (Appendix 4.03). 

Parametric Testing 

For parametric testing, there were no further manipulations to the data beyond dropping all 

values zero or less. Refer to the non-parametric section above to view the summary statistics and kernel 

density plots for this data. 

The t-test indicates that there is a significant difference between the means of the two datasets 

(t = -3.2447, df = 4,586,564, p-value = .001176, Appendix 4.04). The 95 percent confidence intervals 

produce a mean difference between $51 and $210.  

 The variance test provides evidence that the variances differ between the two datasets (F = 

1.0658, p-value = 2.2e-16, Appendix 4.05). The 95 percent confidence interval shows a difference of the 

two variances between 1.063830, and 1.067831. However, the variance ratio indicates that they are not 

different by very much (ratio = 1.06583). 

Summary  

 The descriptive statistics and formal tests confirm that there is a gap between the two 

distributions. There was a substantially larger gap between the ACS and CPS in the farm and business 

income variable compared to the other variables. The gap grows from $600 at the 25th percentile to 

$3,500 at the 75th percentile, with the CPS being consistently higher than the ACS. Additionally, the 

center parameter estimation produced the largest difference out of all the tests performed on the other 

variables. The confidence intervals estimated a difference up to $2,000. The t-test did not produce 

difference intervals this large, and actually produced some of the lowest intervals out of all the tests 
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($50-$200). With these results we can infer that the CPS is estimating a substantial number more 

individuals earning higher incomes from farm and business than the ACS. This is what drives up the 

median for the CPS. While the ACS estimates a substantial number more individuals earning lower 

incomes from farm and business (especially around the mean). These two elements are what produce a 

large difference between the medians, while producing very similar means.  

 

Discussion 
 The main issue from the results above is the consistent nature in which the CPS ASE is shifted to 

the right of the ACS. This would indicate that there is a systemic issue between the two surveys 

producing consistent deviations of the distributions from each other. There are a variety of reasons for 

this deviation.  

First, there are differences in the questions asked relating to each of the tested variables. The 

American Community Survey was initially designed to measure detailed demographic information. 

Therefore the income questions in the survey are simple and direct. In contrast, the CPS ASEC survey 

was specifically designed to gain quality economic data (Webster B. H., 2007). In order to gain quality 

data, the CPS ASEC asks a large amount of questions that supply detailed responses. The survey 

identified up to 50 sources of income and collected each source separately (appendix D of the “Current 

Population Survey, 2010 Annual Social and Economic (ASEC) Supplement, technical documentation 

contains the full ASEC questionnaire)3. These income source questions range from the income earned 

from a farm or business all the way up to the income earned by hobbies, severance pay and other more 

obscure items. Additionally, these questions double-check to make sure that the incomes being 

                                                           
3
 The 2010 CPS ASEC Technical Documentation can be found at; 

http://www.census.gov/apsd/techdoc/cps/cpsmar10.pdf 
The 2010 ACS questionnaire can be found at; 
http://www.census.gov/acs/www/Downloads/questionnaires/2010/Quest10.pdf 
 

http://www.census.gov/apsd/techdoc/cps/cpsmar10.pdf
http://www.census.gov/acs/www/Downloads/questionnaires/2010/Quest10.pdf
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reported are accurate. For example, a question relating to income from a specific business asks whether 

the income being reported is quarterly, weekly, bi-weekly, monthly, twice a month or yearly. The 

reasoning behind these probing series of questions is to attempt the respondents to remember all of the 

sources of possible income and report smaller amounts which might have been forgotten (Webster, 

2007).  Table (?) identifies the ACS variables that were used for each of the IPUMs data and the number 

of questions the CPS ASEC used 

to ask about each one 

(Webster B. J., 2007). The 

difference in the number of 

specific questions asked can 

have a major influence on the 

accuracy of the response given. This is particularly true for rural areas where many people rely on self-

employment income (farms and business), seasonal employment (which impacts unemployment 

benefits), and its aging population (social security/retirement income).  The specific questions will get 

some of the smaller dollar amounts that might otherwise have been forgotten. It seems plausible that 

this difference contributes to the CPS producing consistently higher incomes for the income variables 

used in this analysis.  

 Another key piece that can contribute to the consistent difference is the reference period in 

which respondents report their incomes. Since the ACS is conducted year-round, respondents are asked 

to reference their answers for the past 12 months, not the past calendar year. This means that the 2010 

ACS responses have 12 different reference periods spanning 23 different months. This can be a bit more 

difficult for respondents to understand, particularly if they are seasonal workers who rely on 

unemployment part of the year.  The CPS on the other hand asks respondents to use the last calendar 

ACS Income Components Number of ASEC Questions 

Total Income 50 (addition of all income sources) 

Income from Social Security 12 

Income from Welfare 3 

Income from Farm or Business 2 
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year as a reference.  This ties nicely with how taxes are reported, which can be a lot easier for 

respondents to figure out and remember.  

 Tied to the confusion of reference periods and number of questions asked is the mode in which 

these surveys are conducted. The ACS uses a mail-out/mail-back method that relies mostly on the 

respondent to decipher the questions being asked. If the questionnaire is not mailed back, either CATI or 

CAPI is used as a follow-up to one third of the non-respondents. All CPS ASEC data is collected using the 

CATI or CAPI mode that utilizes well trained professionals conducting the interviews. This can allow for 

respondents to ask questions about items being asked and can contribute to a more accurate response. 

Similar to the amount of questions within the CPS ASEC, the CAPI and CATI mode can increase the 

amount of income reported by respondents being nudged to remember all the income they have 

earned.  

Conclusion 
 Data analysis serves an important role in policy design, and the assumption that data is accurate 

is a key component to performing this analysis. This paper attempted to answer the question on 

whether rural, national data is accurate. Testing of distributional differences between income variables 

of the ACS and the CPS ASEC were used to determine whether this data is reliable. The results above 

indicate consistent differences between the ACS and CPS ASEC that possibly stem from systemic issues 

dealing with surveys in rural areas. The large number of individuals performing seasonal work (farming 

and manufacturing) makes it particularly difficult for respondents to give accurate data due to the 

reliance on both employment and unemployment. The consistent nature in which the CPS ASEC 

measured higher amounts than the ACS points to a number of issues.  A combination of the reliance of 

the one-on-one interview mode of the CPS ASEC and its detailed questions may help remedy confusion 

for respondents. Additionally, the static and standardized nature of the reference period of the CPS 

ASEC may make it easier for respondents to determine their income sources and answer accurately.  
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 Future research should attempt to see discern whether this consistent difference only exists in 

rural areas or is visible in metro areas as well. This type of analysis would further disentangle the 

systemic reasons for producing different, yet consistent, results. This analysis does not mean that 

analysts and policy designers should discontinue use of either the ACS or the CPS ASEC. However, 

resources should be given to the research of this issue in order to find the source of the systemic 

difference between these surveys in rural areas. 
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Appendix  1. Tables and Charts for Total Income 
 

Appendix 1.01 Kolmogorov-Smirnov Test: Total Income 

 

 

Appendix 1.02 Mann-Whitney-Wilcoxan Test w/ Hodges and Lehmann Confidence 

Intervals 

 

Appendix 1.03 Ansari-Bradley Test   

 

Appendix 1.04 Summary Statistics ACS w/ Positive Shift 

var n mean Sd median mad min max se 

1 38952791 43803.57 33225.1 35109 19407.23 3199 880999 5.323497 
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Appendix 1.05 Quartiles ACS w/ Positive Shift 

0% 3199 

25% 24399 

50% 35109 

75% 52999 

100% 880999 

 

Appendix 1.06 Summary Statistics CPS w/ Positive Shift 

var N mean sd median mad min max se 

1 37029349 44727.45 33720.54 36999 19558.46 1 622441 5.541425 

 

Appendix 1.07 Quartile CPS w/ Positive Shift 

0% 1 

25% 25799 

50% 36999 

75% 53999 

100% 622441 
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Appendix 1.08 Density Plot of Total Income with Positive Shift 

 

  

Appendix 1.09 T-test of ACS and CPS Values w/Positive Shift 
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Appendix 1.10 F-test of ACS and CPS Values w/Positive Shift 

 

Appendix 1.11 T-test of ACS and CPS values>0 

 

 

Appendix 1.12 F-test of ACS and CPS Values >0 
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Appendix  2. Income from Social Security 

Appendix 2.01 Kolmogorov-Smirnov Test – ACS and CPS Social Security Income > 0 

 

 

Appendix 2.02 Mann-Whitney-Wilcoxon Test – ACS and CPS Social Security Income >0 

 

 

Appendix 2.03 Ansari-Bradley Test – ACS and CPS Social Security Income >0 

 

 



30 
 

Appendix 2.04 T-Test – ACS and CPS Social Security Income >0 

 

 

Appendix 2.05 F-Test – ACS and CPS Social Security Income >0 
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Appendix  3. Income from Welfare 
 

Appendix 3.01 Kolmogorov-Smirnov Test – ACS and CPS Welfare Income >0 

 

 

Appendix 3.02 Mann-Whitney-Wilcoxan Test – ACS and CPS Welfare Income >0 

 

Appendix 3.03 Ansari-Bradley Test – ACS and CPS Welfare Income >0 
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Appendix 3.04 T-test – ACS and CPS Welfare Income >0 

 

Appendix 3.05 F-test – ACS and CPS Welfare Income >0 
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Appendix  4. Income from Farm and Business 
 

Appendix 4.01 Kolmogorov-Smirnov Test – Farm and Business Income >0 

 

 

Appendix 4.02 Mann-Whitney-Wilcoxon Test – Farm and Business Income >0 

 

Appendix 4.03 Ansari-Bradley Test – Farm and Business Income >0 

 

Appendix 4.04 T-test – Farm and Business Income >0 
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Appendix 4.05 F-Test – Farm and Business Income >0 
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