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Total Federal Funds vs. State Population and Gross State Product

Fund Distribution Among Federal Departments Annual Funding Changes Among 
Federal Departments

Average R&D Program Cost per Capita by State

Average State Population in Millions and Average Gross State Product in Millions vs. Sum of Total Federal Funding, 2005 - 2009, in Billions. 
Color shows Average Program Amount Per Capita. Details are shown for State.

P-value:       < 0.0001
Equation:    Federal = 6.59628*Population + 5.98745
R-SQ:          0.870391
 

P-value:       < 0.0001
Equation:    Federal = 0.1328*GSP + 8.61371
R-SQ:          0.909569

The visualization to the left marks the totalled Research and 
Development Federal Funding over the years 2005-2009 by state.

Research and Development programs may be a strategic stimulative plan 
to raise employment opportunities in regions where lacking private jobs 
may further turnaway employable professionals.

The larger states, such as California, New York and Texas are consuming The larger states, such as California, New York and Texas are consuming 
an average of approximately $0.12 per state program at a per-capita basis 
whereas some lesser-developed states, notably Louisiana and Maine, are 
able to utilize significantly more.

The Federal Government may stand to benefit improving academic 
performance of students indirectly by stimulating undereveloped, rural 
economies.

State-by-state Total Federal Funding, colored by Average Program Cost per Capita

Between the Federal Funds linear regressions against Population and Gross State Product, GSP claims a higher r-squared than 
population, implying that the variable explains a higher percentage of the federal fund distribution than the population. 

Treasury Department 2006 Budget Cuts

“The budget cuts have resulted in substantial staff 
reductions. National Taxpayer Advocate Olson has noted 
that the IRS has cut nearly 12,000 employees from its work 
force and that further cuts are forthcoming.”

Dep. Treasury: $2 Billion in 2005, $6.27 Million in 2009

“The American Recovery and Reinvestment Act of 2009 
provides the Department of Veterans Affairs funding of 
$1,408,200,000 to improve its medical facilities and national 
cemeteries, provide grants to assist States in acquiring or 
constructing State nursing home and domiciliary facilities and 
to remodel, modify, or alter existing facilities in order to furnish 
care to Veterans, to hire and train temporary claims processors, 
to pursue needed information technology systems initiatives, to to pursue needed information technology systems initiatives, to 
administer one-time payments of $250 to eligible Veterans and 
their survivors or dependents, and to oversee and audit 
programs, grants, and projects funded under ARRA. The 
ARRA also provides for an additional, estimated $700 million 
for the one-time $250 economic recovery payments.”

Obama’s American Recovery and Reinvestment Act

Dep. Veterans Affairs: $761 Million in 2005, $1,687 Million in 2009

The distribution of federal funidng as a whole appears 
to be more evenly distributed to the needs of the state 
than funding by the Department of Education 
specifically. 
Though the majority of highly urbanized states Though the majority of highly urbanized states 
demand less funding in total at a per capita basis than 
less developed states, there appears to be substantial 
needs for an increase in education funding than the 
current status quo.
The department of education claims a significantly less The department of education claims a significantly less 
volatile streams of monetary resources than most 
other departments, namely Department of the 
Treasury and Veteran Affairs.

Conclusion

As seen in the visualization to the right, 
the SAT scores amid the mid-western 
states tend to be significantly higher than 
along the Eastern Coast. Though there 
are many exceptions, a key take-away is 
the tendency of academic performanaces 
to be lower amid more urbanized 
territories despite the linear model territories despite the linear model 
explaining such a higher proportion of 
budget allocation. Suburban areas seem 
to be more resourceful of education 
funding. The linear model further 
suggests that using a constant increase of 
educational funding per marginal capita 
is insufficient to accomodate the needs of is insufficient to accomodate the needs of 
public schools in highly dense areas.

It is advised that the Department of Education analyzes the 
needs of the urban areas with the consultation of the Department 
of Housing and Urban Development to better understand the 
needs of non-suburban territories to better utilize monetary 
resources.

Map based on generated Longitude 
and Latitude from Zipcode. Color 
shows average of SAT Scores within 
State (Combined Math and Reading). 
Size shows sum of Federal Dep. Of 
Education Amount, filtering any R&D 
Federal Programs.

Average Population in Millions and Average Gross State Product in Millions vs. Federal Dep. of Education Funding within 
State. Color shows average of SAT Scores within State (Combined Math and Reading).

P-value:      < 0.0001
Equation:   Education = 2.52301*Population + 2.03445
R-SQ:         0.896962
 

P-value:      < 0.0001
Equation:   Education = 0.0493998*GSP + 3.44275
R-SQ:         0.882393

Federal Funding from the Department 
of Education is less predictable than 
Federal Funding if explained by the 
GSP. However, state population claims a 
significantly higher r-squared than both 
the GSP vs. Education and Population 
vs. Federal Funding.

Furthermore, the Department of Furthermore, the Department of 
Education linear regression is marked 
with the average SAT scores (math and 
reading) within the state, weighted by 
year of program audit, to display the 
relative academic performance within 
the state of students who benefit from 
such federal programs.such federal programs.

As seen, the states with a higher than 
average SAT scores are typically near or 
above the line, but centered around the 
mid-sized states. The larger states, 
notably Texas, California, and New 
York, despite being well funded 
according to the linear model, claim less 
than average SAT scores. This may be than average SAT scores. This may be 
the result of over-urbanization that 
demands substantially higher federal 
funding than provided by the assumed 
linear model.

Department of Education Fund Distribution
Department of Education Funding vs. State Population and Gross State Product 

Amount of Non-R&D Department of Education Funding by generated zipcode coordinates

The Department of Education appears to distribute monetary 
resources to the fifty states roughly at a per capita basis, 
explaining approximately a little under 90% of the provided 
observations.
The Department of Education may stand to benefit from The Department of Education may stand to benefit from 
further observing the academic performances of students, 
specifically SAT scores and financial aid packages. Among the 
the mid-populated states, the smallest difference of total 
education state funding appears to make a significant 
difference in SAT performance.
Finally, the larger states tend to suffer from the high Finally, the larger states tend to suffer from the high 
population density resulting from urbanization, specifically 
along the Eastern Coast of the United States. Observing the 
social demographics of schools and providing adequate 
funding may result in overall increased economic efficency.

Average Program Cost per Capita (APCPC)
  Using the linear models to justify an average 
program cost per capita of state, the programs 
that exceeded the average expenditures of other 
local programs were at a significantly higher risk 
of producing questioned costs upon audit. The 
differences of the averages for certain audit 

outcome variables are shown below:

The Average Program Costs per Capita, or APCPC, is The Average Program Costs per Capita, or APCPC, is 
significantly higher among less efficient federal 
programs. That being said, As seen in Financial 
Statement Outcome Analysis the APCPC among 

outright fraudulent programs, indicated by adverse 
financial statement audit outcomes is typically 

fractions of the average.

In summary, the higher the APCPC is among In summary, the higher the APCPC is among 
inefficient programs, as indicated by current year 

findings and questioned costs, the more the 
programs’ efficiency will benefit from stricter 

regulatory oversight and management.

Legend
Summed Federal Expenditure, Millions
Average Program Cost per Capita
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Question Costs and Reportable Condition

Financial Statement Outcome Analysis

Current Year Findings and Reportable Condition

T-Test P-Values of Audit Variables

Department of Education Audit Variable Analysis

Sum of Federal Dep. of Education Funding and Average Program Cost per Capita (APCPC) broken down by Current 
Year Findings and Low Risk vs. Audit Reportable Condition. Color shows Average Program Cost per Capita (APCPC).

Sum of Federal Dep. of Education Funding and Average Program Cost per Capita (APCPC) broken down by Audit Year vs. 
Questioned Costs and Audit Reportable Condition. Color shows Average Program Cost per Capita (APCPC).

Sum of Federal Dep. of Education Funding and Average Program Cost per Capita (APCPC) broken down by Audit 
Year vs. Financial Statement Outcome. Color shows Average Program Cost per Capita (APCPC).

The audit outcome variables were run through a t.test 
in R to find any significant differences of the Average 
Program Amount Per Capita between their true and 
false states. The p-values of the boolean variables are 
above. All but the disclaimer audit outcome and the 
going concern variables resulted in a significant 

difference, implying the variables may be designated 
based on monetary weight that the program holds based on monetary weight that the program holds 

over the community

Current year issues tend to result among larger programs that 
may be the result of managerial inefficiency. Applying 
privatized consultancy practices to structure the operations of 
such programs may result in more efficient resource utility.  
There is no observance of malintent among programs 
displaying managerial ineffiency, though such programs 
account for the majority of the programs under the 
Department of EducationDepartment of Education
There is no evidence of repeating managerial errors, resulting 
in a qualitiative financial statement outcome, as observed by 
the lack of significance of the Going Concern Field.
Programs that are found as providing adverse material tend to 
be significantly small, costing an average of four cents per 
program to the localized taxpayers. Audits are encouraged to 
be provided sporatically despite the cost to the taxpayers or 
total program cost.
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Methodology
Federal Agency Prefixes and Extensions were provided as xx.yyy, where xx is a Federal Agency Prefix and yyy is the Federal Agency Extension. Due to inconsistent / 
irregular extension numbers the field was simplified to the prefix to note the federal department of the program and converted to factor within R. A method to discern 
the extension numbers, given the erroneous formatting, was not found. The list of agency prefixes were found available from CFDA.gov. The same methodology was 
applied to the auditing (oversight or cognizant) agency of the program in the given year. Education programs were filtered in R to analyze independently.

Fields provided include duplicate information based on whether or not the program was a Major Program (MP). Such duplicate fields were disregarded because Fields provided include duplicate information based on whether or not the program was a Major Program (MP). Such duplicate fields were disregarded because 
contained information was available from filtering the data by provided Major Program field.

Certain fields such as ARRA (indicator of American Recovery and Reinvestment Act Funded Programs) were disregarded as indicators were only used in program 
audits following the years provided. Such programs disregarded include: QCOSTS2, FINDINGS, FINDINGREFNUMS, ARRA, LOANS, FINDINGSCOUNT.  
ARRA specifically, though found in 2009 data, was not used in analysis due to lacking relevance to department of education.

The fields indicating Reportable Conditions, Material Weakness, and Material Non-Compliance were merged into a created variable in the given hierarchy. If there is The fields indicating Reportable Conditions, Material Weakness, and Material Non-Compliance were merged into a created variable in the given hierarchy. If there is 
no Reportable Condition, the program is labeled within the created field as “1”. Any program labeled as Material Weak, but not Material non-compliant, the program 
is listed as “2”. Any program labeled as Material Non-compliant, a subset of Material Weak, the program is listed as value “3”. This field was then factored as such with 
the appropriate labels to be visualized as a 3-value option.

The following information was fed into the provided CFDA Audit Outcome Data: State Population, Gross State 
Product, SAT scores (combined math and reading). All of the data found was found for years 2005 - 2009. The 
merge was conducted by both State and Year. For example: a program audited in 2005 would be merged with data 
from 2005, where a program audited in 2009 would be merged with data from 2009. This method provides the 
most context in calculating program costs by state population or gross state product. This was accomplished by 
subsetting the data by year and performing a left merge upon the subsetted annual data in R, all of which was 
rebound after.

Supplementary Data

Grantham Taylor, TianTian Lyu, 
Xueer Wang and Dr. Winch Catalog of Federal Domestic Assistance Fund Analysis


