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Abstract

Tax evasion costs the IRS and state governments billions of dollars each year. The proposed LG tax system is used to reduce
or prevent potential evasion and tax fraud from employees and governments by tax withholding reports. Oftentimes, the IRS
and many state governments processed {wo tax systems for employers and individuals. The different systems would cause verse

. standards to similar tax rates. On another occasion, before sending out tax refunds from the IRS and state governments, the

detailed tax information is unclear and not determined. The W-2 Form provides only limited information on processing

" individual returns, This paper enlightens these two major loopholes and provides proposed tax withholding reports with the LG
o tax system to replace W-2 Form for reducing some potential tax noncompliance issues, which could save significant costs for
* both individuals and governments.

Intreduction and Literature Reviews

Tax evasion is a practice of tax fraud or noncompliance with the tax laws when the taxpayer is deliberate attempt to
misrepresent personal or entity taxable income to the Internal Revenue Service (TRS) and state governments. Some tax evasions
are caused by mistakes from employees and governments. Tax invasion involves of several fraudulent forms, including
taxpayers may fry to under pay or to aveld paying taxes, underreport or hide their income, overstate expenses or deductions,
employ in accounting indiscretions, omit or transfer income or assets illegitimately. These types of tax evasions are intentional
tax liability’s concealment to the goverament by not paying taxes. The consequence of the tax noncompliance is subject to
substantial penalties and criminal punishment.

The Tax Relief and Health Care Act of 2006 (Pul. L. 1G9-432, 120 Stat.2922) is a federal statute that expanded the rights
of individuals who provide the IRS with information about tax law violations. Under section 7201 of the Internal Revenue
Code, tax evasion which is punishable by a fine of up to $100,000 for an individual or $500,000 if the taxpayer is a corporation,
imprisonment of up to five years, or both. The IRS has created incentives to encourage disclosure from individuals who are
aware of significant incidents of tax fraund.

In the IRS 2001 report, the underreporting of income remained the biggest contributing factor to the tax gap in 2006.
Under-reporting across taxpayer categories accounted for an estimated $376 billion of the gross tax gap in 2006, up from $285
billion in 2001. Tax non-filing accounted for $28 billion in 2006, up from $27 biltion in 2001, Underpayment of tax increased
to $46 billion, up from $33 billion in the previous study. Overall, compliance is highest where there is third-party information
teporting and/or withholding. For example, most wages and salaries are reported by employers to the IRS on Forms W-2 and
are subject to withholding. As a result, a net of only 1 percent of wage and salary income was misreported. But amounts subject
to little or no information reporting had a 56 percent net misreporting rate in 2006. Thus, there was 18 to 19 percent of total
reportable income is not properly reported to the IRS. In 2010, tax revenue fost had been reduced some and estimated around
3305 billion.

Hyman (2014) has stated that tax compliance study for the income tax. He suggests that some effective ways to decrease
tax evasion, including the increase of both the probability of IRS tax audits for taxpayers and the requirements for reporting
income to the IRS as well as the withholding taxes from earnings. However, beginning in 1963 and continuing every 3 years
until 1988, the IRS analyzed 45,000 to 55,000 randomly selected households for a detailed audit as part of the Taxpayer
Compliance Measurement Program (TCMP) in an attempt to measure unreported income and the "tax gap" (Andreoni, Frard,
Feinstein, 1998). The program was discontinued in part due to its intrusiveness, but its estimates continued to be used as
assumptions. In 2001, a modified random-sampling initiative cailed the National Research Program was used to sample 46,000
individual taxpayers and the IRS released updated estimates of the tax gap in 2005 and 2006 (Slemrod, 2007).




However, critics point out numerous problems with the fax gap measure. The IRS direct audit measures of noncompliance
are augmented by indirect measurement methods, most prominently currency ratio models (Feige, 1989). The Internal Revenue
Service (2012) released a new set of tax gap estimates for tax year 2006, The voluntary compliance rate — the percentage of
total tax revenues paid on a timely basis for tax year 2006 is estimated to be 83.1 percent. The voluntary compliance rate for
2006 is statistically unchanged from the most recent prior estimate of 83.7 percent calculated for tax year 2001,

Also the current filing deadlines do not permit the IRS and taxpayers to access third-party information on a timely basis.
Taxpayers’ filing detail tax data for such as tax filing status, deductions, exemption number, taxable income, tax rate and tax,
which are not covered by W-2 form, are known after the IRS receives their tax returns by April 15. Before receiving tax refurns,
the IRS has no detail individual tax data as references to be ready for comparisons. As a result, the current tax systems limit
taxpayers’ information to file accurate and timely returns. Then the IRS has no enough time to do verification on the taxpayers’
returns before sending refunds to taxpayers, which give criminals a chance for possible tax evasion, such fraud created the cost
of some $5.2 billion for the IRS in 2013 (Shipley, 2015).

Kao and Lee (2013) have developed a linear and gradual (LG) tax system to simplify the current U.S. individual income
taxation in 2011 and 2012. This study is to eliminate the current complex Tax Tables (12 pages) and Tax Rate Schedules
without tax estimation by accurate tax rate and tax calculations. Kao and Lee (2014a) have further developed the LG tax system
to simplify the current U.S. federal and state corporate income taxation in 2012 and 2013 from eight federal corporate tax
brackets to four with 50% or more reduction. Kao and Lee {2014b) afsc have simplified current state individual income systems
practically. The advantages of the LG tax system include simplifications on tax/tax rate calculation, analysis, modification,
reform, and projection with reductions of tax processing time and management cost for individuals, corporations, and
governments.

This research paper is based on the LG tax system to simplify federal individual and corporate tax systems in 2013, 2014
and 2015. The proposed LG tax system combines the existing complex Tax Rate Schedules, Tax Table (12 pages) and Tax
Computations together for employers and employees, provides computer programs to calculate tax rate and tax automatically.
Employers may let the IRS to access tax withholding reports with taxpayers” detail information such as name, SS number,
filing status, exemption number, retirement, deduction, credit, Social Security tax, Medicare tax, gross income, taxable income,
tax rate and tax could be used for detail comparison and verification by January 15 from employers for accurate tax information.
Also, tax withholding reports may provides the possibility for many taxpayers with one income source to pay exact taxes from
withholding taxes and have option on filing exemption for their tax retums. The LG tax simplification means to simplify tax
rate/tax calculations, analysis, modification, reform and projection for Tax Administration without changing existing tax rates,
which may be performed by the IRS. The LG tax system simplified tax rates effectively according to actual situations for tax
legislation.

Implications

Tax evasion costs billions of dollars to federal and state governments and taxpayers yearly. There are three major reasons.
One is federal IRS and many state governments make two tax systems for employers to estimate withholding income taxes and
for individuals to calculate accurate taxes in tax returns. The two tax systems are not connected each other. Employers and
individuals have different standards or references even the two tax systems have similar tax rates. Then employers report W-2
forms, which do not include detail tax information such as tax filing status, exemption, deductions and taxable income, to the
IRS by March 15. Another reason relates to timing problem. When receiving tax returns from individuals, the IRS and state
governments have no detail tax information as references to compare and verify these tax returns and send tax refunds with 45
or even 15 days. These two major reasons give delinquents a chance for possible tax evasion. The third reason is some people
do tax frauds purposely, which need lawful actions. Partial third reason may be prevented by verifying or further inspecting tax
withholding reports and tax returns. The first two problems may be overcome by the proposed LG tax system. The above two
tax systems can be simplified and combined together. Also the IRS and state governments can receive detail tax information
from employers by January 15 or February 15 with modifications. Before receiving tax returns, the IRS and state governments
have detail individual tax information as references to be ready for comparisons and verification. Then tax invasions could be
reduced or avoided for individuals and governments.

Reasons to cause potential tax evasion by the existing tax systems:
A. Existing two tax systems used by employers and individuals

In our existing federal tax system for individuals, there are 7 tax brackets with 10%, 15%, 25%, 28%, 33%, 35% and 39.6%
with tax rates 10%-39.3% for the four filing statuses: (1) Married filing jointly or qualifying widow(er); (2) Head of household;
(3) Single and (4) Married filing separately.

The IRS and many state governments make two tax systems currently. One is used for employers to estimate withholding
income taxes with Tax Rate Schedules and related tables. The Tax Rate Schedules for Married filing jointly (2014 and 2015)
are shown in Table I, which are used for employers to estimate withholding income taxes for employees. The Tax Rate

© Schedules in 2014 are modified stightly comparing with the Tax Rate Schedules in 2015. The first tax rate is at 10% for taxable
* incomes from 0 to $18,150 in 2014 or from 0 to $18,450 in 2015 with the difference $300 (18,450-18,150).

Table 1 Federal EIndividual Tax Rate Schedales (2014 and 2015) for Tax Estimation (Partial)

. Taxable income (TD) 2014 Taxis ofthe mountover Taxableincome (T1) 2015 Taxis of the mount over

Over Not over Over Not over

Schedule Y 1 - Married Filing Jointly or Qualifying Widow(er)

0- 18,150 10% 0- 18,450 10%
18,150~ 73,800 $1,815+15% $18,150 18,450 - 74,900 $1,845 + 15% $18,150
73,800-148,850 $10,162.50 + 25% 73,800 74,900-151,200 $10,312.5+25% 74,900
o 148,850-226,850 $28,925 +28% 148,850 151,200-230,450 $29,387.5+28% 151,200
. 226,850-405,100 $50,765 +33% 226,850 230,450-411,500 $51,577.5 +33% 230,450
405,100-457,660  $109,587.5 +35% 405,100 411,500-464,850 $111,324 +35% 411,500
457,600 $127,962.5 + 39.6% 457,600 464,850 $129,996.5+39.6% 464,850

Table 2: Federal Tax Table for Married Filing Jointly or Qualifying Widow{er) (12 pages)

Taxable income (TI) Taxis Taxable income (ThH Tax is Taxable income (TI) Tax is
0-5 0 10,000 — 10,050 LOO03
............................... 10,050 - 10,100 1,008 75,900-75,950 10,041
2,000-2,050 201 75,950-76,000 10,054
2,050-2,100 204 30,0600 -30,050 3,634
.............................. 30,050 -30,100 3,641 99.656-1060,000 17,054

Another tax system, which includes Tax Tables and Tax Computations, is used for individuals to calculate accurate taxes
in tax returns. Table 2 is the federal Tax Table and is used for individuals (such as Married filing jointly), who have less than
taxable income $100,000, to search and find their tax payments. These tax paymentis in the 12-page Tax Table have no directed
connection each other. The tax numbers in the Tax Table can be programmed by tax software with more data space and complex
search function, which is used for automatic search. Table 3 shows Tax Computations in 2014, which has slight modifications
comparing with 2013. For taxable incomes less than $450,000, the differences between the two vears are minor. Tax Table,
Tax Computations and related taxable income ranges are modified every year such as from 146,400 to 148,850 and from 0.25
TI-8,142.5t0 0.25 TI - 8, 287.5, 2014 Tax Table and Tax Computations are slightly different from 2013, The 2015 Tax Table
and Tax Computations are available by the IRS after January, 2016. Tax Schedules are used for estimating income taxes. Tax
Table and Tax Computations are used for calculating accurate income taxes. However, Tax Schedules and Tax Table/Tax
Computations have no direct relationship.




Table 3; Tax Computations for Married Filing Jointly or Qualifying Widew(er)

Taxable income (Ti) 2014 Tax Taxable income (T1) 2013 Tax
Over Not over Over Not over

0 100,000 Tax Table (12 pages) ¢ 100,000 Tax Table (12 pages)
100,000 148,850  0.25xTI-8,287.5 100,000 146,400 0.25%T1 - 8,142.5
148,850 226,850  0.28xTI - 12,753 146,400 223,050 0.28xTI - 12,534.5
226,850 405,160  0.33xTI--24,095.5 223,050 398,350 0.33xTI - 23,687
405,100 457,600  0.35xTI-32,197.5 398,350 450,000 0.35xTI - 31,654
457,600 0.396xTI - 53,247 450,000 0.396xTI - 52,354

The two different tax systems make employers to use Tax Rate Schedules and individuals to use Tax Tables and Tax
Computations. There is no direct connection between the two tax systems even they have similar tax rates. Before receiving
tax returns, the IRS has no detail tax information such as filing status, exemption, deduction, retirement, credit, taxable income,
tax rate and tax as references and do not know these tax returns are from real individuals or not because there is no reference
to be compared, which may cause potential tax invasions. Many states have similar two tax systems such as CA, JA, AR and
HI. One tax system is for employers to estimate withholding income taxes. Another tax system is used for taxpayers to caiculate
accurate taxes. The two tax systems give criminals for possible tax frauds, State governments face the same challenge of tax

evasions.
B. Tax refunds, timing, and verification

After receiving tax returns, the IRS and state governments usually send out tax refunds within 45 or even 15 days. Most
taxpayers send out their tax returns between March 1 and April 15. Some taxpayers require tax refunds and some taxpayers do
not require tax refunds. There is significant work for the IRS and state governments to do specially for those tax returns, which
require tax refunds. Employers report individual income information to governments with Form W-2 by March 15, which
covers social security income, federal withholding income tax and state withholding income tax. There is no detail tax
information such as filing status, exemption, deduction, credit, taxable income, tax rate and tax from Form W-2.

Verification and timing are two key issues. When the IRS and state governments have no tax information of filing status,
exemption, deduction, credit, retirement and taxable income before receiving tax returns, then verification cannot be done by
comparisons before sending out tax refunds, which give criminals a chance for possible tax invasions. Verification with
comparison is needed before sending out tax refunds to reduce to avoid potential tax gap.

There are about 138 million federal taxpayers in the United States reported earning $9.03 trillion in AGI and paid $1.23
trillion in income taxes in 2013, The top 50% of all taxpayers paid 97.2% of all income taxes, while the bottom 50 percent paid
the remaining of 2.8% in 2012. Al! staie tax refurn numbers may be somewhat lower than 138 million because some states have
1o state tax. The IRS and state governments are very busy to process tax returns and tax refunds during the tax season. When
employers transfer withholding income taxes for many employees, who have non-complex tax situations, one-source income
and gross income less than $100,000/year to federal and state governments, these employees may have no or very small amounts

of tax dues or tax refunds. The complexity of the existing two federal tax systems with Tax Rate Schedules,
Tax Tables, Tax Computations, changeable taxable income ranges and tax rates could be simplified and
improved to let many taxpayers to have option to not file tax returns. The processing time and operating
cost could then be reduced significantly. Then, the IRS and state governments can have more time to
verify tax retumns with comparisons.

2. The proposed LG Tax System for reducing or avoiding tax evasion
A. Combining and simplifying existing two tax systems into one system
Complex existing federal Tax Rate Schedules and Tax Tables/Tax Computations with changeable taxable income (TI)
ranges can be combined together simply. 2011 and 2012 tax systems have been discussed with a linear and gradual (L.G) tax

system by Kao and Lee (2013 and 2014b). Tables 4 shows the LG tax system for 2014. The 7 tax brackets in the existing two
tax systems are reduced to 4 with 43% reduction. Its taxable income ranges are simplified into such as 0-100,000, 100,000-

Tax rate = 0.1 + T1/1,490,313

 Table 4 LG Tax System for Federal Individual Tax Return (2014)
© 1) Married Filing Jointly or Widow{er}, (2) Head of Household, {3) Single, and (4) Married Filing Separately

- 250,000, 250,000-450,000, and over 450,000. All Tax Schedules and Tax Tables/Tax Computations can be replaced by Table
4
When individuals (Married Filing Jointly or Qualifying Widow{er)), have their taxable incomes from 0 to $100,000, a

. linear formula of v = a - x/b is found to match tax rates from the Tax Rate Schedules and 12-page Tax Table. Therz is s; che’ck
* ool for tax rates within a narrow range of 10%-16.71%. Here 1/1,490,313 is a constant, which is the slope of y =a + x/b. Tax
rates change linearly over taxable incomes from 0 to $100,000. The bottom tax rate is 0.1 or 10% (a).
(tax rate range check: 0.1- 0.1671)
_ Exampig 1: When a Married filing jointly has a taxable income of $39,855.26, the tax rate formula is 0.1+T1/1,490,313
- (for 2014) with the range check (10%-16.71%). Then 0.1439,855.26/1,490,313=12.67% is the tax rate (tax is $5,05 6.811). \?then
2014 Tax Table (39,850-39,000) is used, the tax is $5,074 and tax rate is at 12.72%. Their tax rate difference is 0.05%, which
is very minor. The item (39,850-39,000)/39,875 causes tax rate difference 0.13%. ’

LG tax rate formula Tax

Filing  Taxable Income (TI) Your Range check Your
Status Over Not over TI rate Tax
171 0 100,000 0.1+ TI=F / 1,490,313 0.1-0.1671
1/2 100,000 250,000 0.1228 + TI=¥/2,255,639 0.1671-0.2336
173 250,000 450,000 0.3346 - 25,256.3/T1=F 0.2336-0.2785
1/4 450,000 0.396 - 52,875/TI=F 0.2785-0.396
2/1 0 100,000 0.1 + TIxF / 1,062,699.3 0.1-0.1941
22 100,000 250,000 0.1562 + TIxF/ 2,636,203.9 0.1941-0.251
213 250,000 450,000 0.3383 - 21,8813/ TIxF 0.251-0.2899
2/4 450,000 ' 0.396 - 47,745 / TIxF 0.2899-0.396
31 0 75,000 0.1+ TIxF/791,139.2 0.1-0.1948
372 75,000 200,000 0.1621 + TIxF /2,293,578 0.1948-0.2493
373 200,000 400,000 0.3299 - 16,120/ TI=F (.2493-0.2896
3/4 400,000 0.396 - 42, 560/ TIxF 0.2896-0.396
4/1 0 50,000 0.1+ TIxF / 745,156.5 0.1-0.1671
4/2 50,000 125,000 0.1228 + TI=F/ 1,127,819.5 0.1671-0.2336
4/3 125,000 225,000 0.3346 - 12,628 / TIXF (.2336-0.2785

4/4 225,000 0.396 - 26,437.5/ TIxF 0.2785-0.356

. When the s-imple LG tax rate formulas in the Table 4 are used to replace Tax Tables (12 pages), the filing status has been
simplified and improved significantly. Their results are very compatible. Figure 1 shows tax rate differences between LG tax
system and 2_014 Tax Tabies and Tax Computations. There are minor differences except low taxable incomes less than $1,000.
From the existing Tax Table, tax rates at low taxable incomes from $5 to $1,000, tax rates are from 20% to 16%, and ’1 1%
respectively, which are not reasonable. The tax rates at low taxable incomes (< $1,000} should be close to 10%. ’

For different filing periods, employers may consider filing period factor (F) and government regulations and modify tax
rate formulas. Table 5 shows different filing period factors. For tax simplification and reforr, these constants (a, b, ¢ and d) in
the LG tax system (Tax rate= a + TI'b or ¢ -- d/T1) may be modified and adjusted for more efficient way. In y,= a+ x/b, tax
rates (y) against taxable incomes (x) change smoothly with constant slope 1/b, which is not related to taxable income a1;d is
more reasonable. The equation of y = a + x/b is suggested to be used for all taxable income ranges except last taxable income
range. In y = ¢ - d/x, tax rate slope relates to taxable income and always changes at d/x2, which are used in the existing U.8
federal systems. For last taxable income range, y = ¢ - d/x is suggested. .




Table 5 LG Tax Rates for Federal and state Individuals on Different Filing Periods

D (daily) W (weekly) BW (bi-weekly) SM (semi-month} M (month) Q (quater) SY (semi-year) Y (yearly)

365 52 26 24 12 4 2 1

When employers and employees (individuals) use the same LG tax system (Table 4) instead of the two tax systems (Tables
1, 2 and 3), both employers and individuals have the same standard and reference to be used for comparisons. Employers use
the LG tax system (Table 4) to calculate withholding income taxes and transfer to governments. When employees provide
accurate tax information such as filing status, exemption number, retirement, deduction and credit, withholding income taxes
will be more accurate. Especially employees have simple tax situations with stable income, fixed retirement, standard
deduction, and credit that are less than $100,000, accurate income taxes can be calculated by employers. These employees
may have option to let the IRS and state governments to know they would not file tax returns because there is no difference
between withholding income taxes and taxes in tax returns. Less tax return numbers can reduce work of governments to process
during the tax season, which is helpful for governments to verify more tax returns and reduce potential tax evasions.

B. Tax refunds, timing and verification

Employers estimate income taxes according to different filing periods. Yearly tax withholding tax reports can be done and
reported to the IRS and state governments by Jan 15 or 31. When employers withhold taxes, the following information such as
name, S8 number, filing status, exemption number, retirement, child credit and working hours are required. Then related taxes
and tax rates are calculated and recorded. The tax withholding report for each employee can have tax information of name,
social security number, filing status, exemption number, retirement, deduction, credit, taxable income, tax rate, tax and address.
Taxpayer’s filing status, exemption number, retirement, deduction, credit, gross income, taxable income, tax rate and tax could
be used for detail comparison and verification, which can be done automatically, when to the IRS and state governments receive
tax returns. Filing status, exemption number, deduction, credit and taxable income, tax rate and tax are not covered in Form
W-2. Tax withholding reports improve Form W-2. If there is unmatched item or large difference such as taxable income
difference more than $2,000 or tax rate difference more than 10%, tax refunds can be hold for further inspection, which reduce
or avoid potential tax frauds.

From timing issue, the tax report summary can go to the IRS and state govemments electronically by Jan 15 or Feb 15
with modifications. Some individuals, who meet certain conditions, such as gross income less than $100,000, interest/capital
gain less than $2,000 and tax difference less than $200, may have option to not file tax returns, Some employees may modify
their tax information through their employers electronically by Feb 10. Then the IRS and state governments have all employees’
tax information of filing status, exemption number, retirement, deduction, credit, gross income, taxable incomne, tax rate and
tax by Feb 15. Before receiving tax returns by April 15, the IRS and state governments already have tax information ready and
enough time to verify tax returns for all employees. If employees change tax information (except deduction, retirement, credit
and income) between their employers’ reports and tax returns, their tax refunds may be postponed reasonably because of the
significant changes, which need extra verifications. The LG tax system could help the IRS (and State govemiments) to reduce
or avoid potential tax evasions.

Related computer programs to calculate taxable income, tax rate, and tax amount automatically have been developed for
the LG federal individual tax system in 2012, 2013, 2014 and 2015 and some states with complex individual tax situations such
as CA and HI. A tax filing status from the four statuses is selected. When gross income, exemption, retirement, deduction,
credit and withholding income tax are inputted, the computer programs recognize the tax filing status, pick up related LG tax
rate formula and calculate taxable income, tax rate, tax refund or tax due automatically. A tax rate range check is provided to
check its tax rate calculation, which must be within the narrow tax rate range check to reduce calculation mistakes.

C. Tax return option on filing exemption from tax withholding reports

The total amount of resources needed to support the IRS activities for FY 2012 is about $13.6 billion, which is $1.5 billion
more than the FY 2010 level of $12.1 biltion. The IRS examined the collection cost was $4.7 billion in 2011(Greenberg, 2015).
The simple linear and gradual (L) tax system provides governments, employers, and individuals to calculate accurate taxes
yearly, which may help many taxpayers with non-complex tax situations such as one income source, less than $100,000 income
and unchangeable filing status and exemption number to match withholding income taxes with tax returns. So many taxpayers
may have option to file no tax returns. Tax returns may be replaced by tax withholding reports. If 30% tax returns are reduced,
billions of dollars can be saved, which also can reduce potential tax evasions.

6

Example 2: A mother as Head of Household with two dependents (under 17) has one-income source at $75,000 vearly. She
olaims standard deductions. Her employer deducts related tax payments (including withholding income tax) for every two
eeks and that year. Her Standard Deductions in 2014 are $9,100 for Head of household and $3,950 for each persc.al
exemption. Other deductions are various, such as retirement, health deduction and credit. Her retirement is $300 bi-weekly.
Each child has tax credit $1,000. Tax data may be calculated by a computer software product automatically,

_. Taxable income (TI) = Income (I) - Standard Deductions (SD) - Exemption (E) - Other Deductions (0D} .... (2)
1) Gross Income (two weeks): 75,000/26 = 2,884,62
Taxable income = 75,000 —9,10¢ — 3,950 x 3 — 300 = 26 = $46,250
TI (2 weeks) = 2,884.62 — (9,100 + 3,950 % 3)/26 - 300 = 1,778.85
Tax rate = 0.1 + TI/1,062,699.3 (2/1} = 0.1 +46,250/1,062,699.3 = 14.35% . ...c..ivvvrrniiiinrieiinnn e (3)
Income tax {two weeks) = Tax rate x 1,778.85 - 1000 x 2/ 26 = $178.38

:. 2) There is an additional payment with $2,500 (bonus or salary raise) in December:

Final tax rate=0.1 + TI/1,052,631.6 (2/1) = 0.1+ (46,250 + 2,500)/1,062,699.3 = 14.59% ............ 4)
Total income tax = Final tax rate x 48,750 — 2000 =3$5,111.35 ... .. coiiiiiiiiiii e, 5
Last income tax payment = 5,111.35 — 17838 x 25 =$651.85 .. ooiiiiiiir it {(6)

The IRS may have her detail tax information records from her employer (tax withholding report) as Head of household

-~ with two children, one-income source $75,000 yearly, Standard Deduction $9,100, 3 exemptions, retirement $7,800, child

credit $2,000, taxable income $48,750 and total withholding income taxes $5,111.35 at yearly tax rate of 14.59% from her

- employer’s tax summary reported by Jan 15 or 31. She may have an option to not file tax return if she has her total interest and

capital gain less than such as $2,000.

Example 3: When a man, who files as married couple with two children, works and lives in California and has a one-
source annual based income of $95,000 from his company. His employer may use our tax software product to deduct related
withholding taxes and credits on a bi-weekly and yearly basis. His federal standard deductions are $12,400 for Married Filing
Jointly and $3,950 for each personal exemption. He has state standard deductions of $7,812 and exemption credit of $212 for
Married Filing Jointly and dependent exemption credit of $326. He has one child eredit for federal tax return. His retirement is
at $146.15 biweekly and medical insurance is at $153.85 biweekly.

- His employer calculates his initial federal income tax rate is at 13.96% and income tax (bi-weeks) is $278.30. His
withholding taxes (bi-weeks), including withholding income tax, Social Security and Medicare from both employee and his
f:mployer, are $837.34 for the federal government. His initial California income tax rate is at 3.13% and income tax (bi-weeks)
13 $53.59 to his state. His biweekly payroll is $3,042.44. By the end of the year, if he receives a bonus of $4,500, which needs
to' be adjusted, his yearly overall federal income tax rate is at 14.26%, which is slightly increased from 13.96%. His total
withholding taxes, which include total income withholding tax, social security and Medicare frorn both employee and his
f:mployer, are $23,279.14 to the federal government. His total federal income tax is $8,055.64. His yearly overall California
Income tax rate is at 3.24% %, which is slightly increased from 3.13%. His total state taxes are $1,590.73 to the State of
California. His last biweekly payroll is $6,180.84 in the December. His yearly total federal taxable income is $63,500. His
yearly total payroll is $82,241.88. These calculated numbers are shown by the tax software automatically.

The IRS may have his tax records from his employer’s tax withholding report of Married Filing Jointly with two
dependents, one-income source $95,000 yearly, Standard Deduction $12,400, retirement $3799.90 and total federal
withholding income taxes of $8,055.64 at 14.26% and state income taxes of $1,590.73 at 3.24%. The State of California may
I"lave his state tax records of $1,590.73 at 3.24% besides his tax filing status, exemption, deduction, retirement and taxable
Income. If the family has no other income except from their bank saving interest of $225.87, which may be not considered as
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a major taxable income or use the above federal and state deductions and tax credits, the family has income taxes the same as
$8,055.64 and $1,590.73 respectively for the family to file the federal and state tax returns. The family may have an option to
file no the federal and state tax returns if total interest and capital gain is less than such as $2.,000.

If he reports the above bank saving interest of $225.87 to his employer or the IRS and adds it as his income, the family
needs to pay total federal income tax of $8,097.51 with the difference of $41.87 and total state tax of $1,600.82 with the
difference of $10.09, which is shown by the tax software product automatically. Total exira federal and state taxes are $51.96
(= $41.87+$10.09). It is not worth to file their federal and state tax returns by paying an extra $41.87 to the federal government
and $10.09 to his state government, which involve more tax processing costs and time to the governments. This case has been
discussed in 2015 AEF Conference (Kao and Lee, 2015). If bank interest and investment capital gain are less than $2,000 and
federal tax difference less than $200 between income withholding tax and calculated tax in the federal tax return, it may be
suggested to offer these taxpayers to have an option to file no federal tax returns, which reduce tax return numbers for saving
tax processing time and costs, and eventually reducing potential tax invasions.

Conclusion

The three major reasons to cause potential tax evasions or noncompliance are discussed in the paper. The IRS and many
state governments make two tax systems for employers and individuals separately. Tax Schedules are used to estimate
withholding income taxes. Tax Tables and Tax Computations are used for individuals to calculate their tax returns, The two
tax systems are not connected with each other. Employers and individuals have different standards or references, and two tax
systems may have no similar tax rates. Timing is also a problem to process so many tax returns during the tax season. Detail
tax information, such as tax filing status, exemption, deductions, taxable income, overall tax rate and tax amounts, is not known
by the IRS (and state governments) before receiving tax returns by April 15. When receiving tax returns from individuals, the
IRS and state governments have no detail tax information as references to compare and verify these tax returns, which may
give a chance of fraud for a possible tax evasion.

The current two federal individual tax systems with Tax Schedules and Tax Tables/Tax Computations have been
recognized and combined together. Then governments, employers, and individuals can use the same LG tax system as standard
and common reference. Employers can provide tax withholding reports with detail tax information, such as tax filing status,
exemption, deductions, taxable income, tax rate and tax, which is not covered in W-2 Form by March 15, to the IRS and state
governments by Jan 31. Before receiving tax retums by April 15, the IRS and state governments already have tax information
and enough time to verify tax returns for atl employees, which could help the IRS and state governments to reduce or avoid
potential tax fraud.

The supporting computer programs to calculate taxable income, tax rate and tax automatically have been developed
according to tax filing status, gross income, exemption, retirement, deduction, credit, and withholding income tax. The
computer programs recognize the tax filing status, pick up related LG tax rate formula, and calculate taxable income, tax rate,
tax refund or tax due automatically.

There are about 138 million tax returns per year. The average cost of estimated average taxpayer burden for individuals is
about $210 by the IRS, If 20% of tax returns are exempted from filing out of total filings, the substantial amount of $5.8 billion
can be saved. Significant time and costs could be reduced for the JRS and state governments. When tax return numbers are
reduced, potential tax evasions or tax noncompliance could also be reduced.
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Figure 1 Existing Federal Individual Tax System and LG Tax System

Comparison of Tax Rates between 2014 and
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Automatic Tax Calculations for 2014 and 2015 Federal
Individual Tax Returns by LG Tax System

Ribhard Lee, Kansas State University

: Abstract

111 our existing federal tax system for individuals, there are 7 tax brackets, which are 10%, 15%, 25%, 28%, 33%, 35%, and
39,6, When taxable income is to be determined, taxpayers use a resource provided by the government: tax tables. Tax tables
are used for individuals to search, and find their taxes. Unfortunately, for taxable incomes below $100,000, tax tables contain
about 10,832 numbers and 12 pages. This research paper is based on the Linear Graduat (LG) tax system to simplify federal
individual tax systems in 2014, and 2015 into a computer program that calculates tax rate and tax automatically.

Introduction

Marginal or flat tax systems are used in the U.S. and many other countries. The 2014 and 2015 U.S. federal individual tax
stem has 7 tax brackets at 10%, 15%, 25%, 28%, 33%, 35%, and 39.6%. Marginal tax systems require multiple tax brackets
for smooth tax rate changes. A marginal tax rate is a percent tax rate, which is a flat tax rate, during a tax bracket. A flat tax
rate is too simple, which cannot cover different taxable incomes reasonable and simply. The existing federal individual tax
system has two tax systems. One is Tax Rate Schedules, which is for employers to estimate withholding taxes. Another is Tax
Table and Tax Computation Worksheets, which are for employees to calculate exact taxes for filing tax returns. Tax Tables
: _ﬁave their downsides, so not only do the numbers within the tables not have any relationship with each other, and seem rather
random, tax tables span 12 pages, and the taxable income ranges and tax computations change yearly. To combat these issues,
© the new linear and gradual (LG) tax system has been developed with the publications in The Academy of Economics and
: Finance Journal and Journal of Business and Economics for 2010 — 2013 tax returns by Robert Kao and John Lee. Kao and
. Lee developed the LG tax system to simplify the current U.S. Individual income taxation to eliminate the cumrent complex tax
: tables (12 pages) and tax rate schedules without tax estimation and provide accurate tax rate and tax calculations (Kao and
'Lee). The LG tax system utilizes computer software to quickly, and accurately calculate taxes agtomatically. This paper
i . proposes the 2015 LG tax system which combines the existing Tax Rate Schedules, Tax Tables, and Tax Computations together
- for employers and employees, and incorporates it into a computer progeam. According to the Tax Foundation, 90% of tax
! returns have an AGI less than $127,695 and 73% of tax returns have an AGI less than $74,955, so it's safe to assume that at
. least ~75% of taxpayers use tax tables.

Implications

Automatic Calculation for 2015 Tax Returns

The 2015 Federal Tax Calculator is split up into three different parts. First, is the selection of ones' filing status: Single, Head
of Household, Married Filing Jointly, or Married Filing Separately. The second part is to deduct all the related items from the
yearly total gross income. The third part is tax credits and tax withholding which are then used appropriately during calculation.
When all the related data is inputted and the calculate button is clicked, the filling status, taxable income, yearly tax, and tax
owed or refund is displayed in a separate window. 2015 federal standard deductions are $12,600 for Married Filing Jointly,
$9,250 for Head of Household, $6,300 for Single or Married Filing Separately, and $4,000 for each personal exemption. Chiid
credit (children less than 17 vears old) is $1,000. Since states have different tax situations and regulations, tax calculators for
Kansas, Missouri, Hawaii, and California have also been created.

Example 1 (Federal Single): A single man has a wage of $65,000 in 2015. His tax situation is rather simple with a standard
deduction of $6,300, exemption of $4,000, IRA of $2,000 and no tax credit. His employer has already paid $6,450 of federal
income tax withholding through his payroll to the federal government. After running the 2015 federal tax calculator, his 2015
federal taxable income is $52,700.00 and federal tax is $6472.01 with a tax of $22.01 owed to the government,




Example 2 (Federal Married Filing Jointly): A married couple has a wage of $98,500 in 2015. Their tax situations are rather
complicated with an itemized deduction of $15,500.55, exemptions of $12,000 ($4,000 each), an IRA of $9,000, other
deduction of $1,000 and tax credit of $2,000 ($1,000 for each child). His employer has already paid $8,988.94 of federal
income tax withholding through his payroll o the federal government. After running the 2015 federal fax calculator, their 2015
federal taxable income is $60,999.45 and federal tax is $6,552.04 ($8552.04 - $2,000) with a tax refund of $2,436.90.
Example 3 (Kansas Single): The same single man from Example 1 has a wage of $65,000 in 2015. His federal adjustable
income (AGT) is $63,000. His state standard deduction is $3,000 ($7,500 for Married Filing Jointly, §5,500 for Head of
Household and $3,750 for Married Filing Separately), personal exemption of $2,250 and other deductions of $0. His employer
has already paid $2,350.25 of his state income tax withholding through his payroll to the Kansas government. After running
the 2015 Kansas tax calculator, his 2015 state taxable income is $57,750.00 and state income tax is $2,371.50 with $21.25
owed to the Kansas government,

Example 4 (California Married Filing Jointly): When the married couple from Example 2 has a California taxable income
of $60,000 in 2015, after running the California tax calculator, their state income tax is $1,662.00.

Table 1: 2015 Federal Tax Calculator

Select Filing Status
O Single
O Head of Household

O Married Filing Jointly
(0 Married Filing Separately

Yearly total gross income:

Yearly itemized or standard deductions:
Yearly exemptions:

Yearly IRA deduction:

Other deduction:

Total tax credits;

Federal tax withholding:
Calculate

Existing 2014 and 2015 Federal Individual Tax Systems

There are currently two types of tax systems, One system is the 2015 Tax Rate Schedules, which is available in December
2014, and are used for employers to estimate their employees' withholding income taxes and transfer the related taxes to the
federal Internal Revenue Service in terms such as monthly, quarterly, or annually. Another tax system is the 2014 Tax Tables
and Tax Computations, which are used for employees to calculate accurate income taxes when filing their tax returns. Typically,
the 2015 Tax Tables and Tax Computations will be available in January or February of 2016.

Table 2 shows 2014 and 2015 tax rate schedutes for Married Filing Jointly. Thete are very minor changes between 2014 and
2015, which slightly affect income taxes. For example, the tax rate at the 15% tax bracket in 2014 has a range of $18,150 -
$73,800, while in 2013, the 15% tax bracket has a range of $18,450 - $74,900 with a $300 difference. It can also be seen that
in the 39.6% tax bracket in 2014, the range is above $457,600, while in 2015, the 39.6% tax bracket range is above $464,850
with a difference of $7,250. Also, their related tax formulas change, for exampie, 1,81 5+15% (TE-18,150) in 2014 to 1,845+15%
(TI-18,450) in 2015. At the taxable income of $100,000, their tax rates are changed from 16.7% {(10,162.50+25% (100,000-
73,800))/100,000) in 2014 t0 16.6% ((10,312.5+25% (100,000-74,900))/100,000) in 2015. The difference between the two tax

12

Table 2: Federal Individual Tax Rate Schedules (2014 and 2015) for Tax Estimation (Partial)

.0 - 18,150
118,150 - 73,800
73,800-148,850
148,850-226,850
©226,850-405,100
7405, 100-457,600
457,600

. Taxable incomse (T1)
" Qver Notover

Schedule Y 1 - Married Filing Jointly or Qualifying Widow(er)

10%

2014 Tax is

$1,815 + 15% x (TI - 18,150)
$10,162.50 + 25% x (T1 - 73,300)
$28,925 + 28% x (TI - 148,850)
$50,765 + 33% x (TI - 226,850)
$109,587.5 + 35% x (T1 - 405,100)
$127,962.5+39.6% x (TI - 457,600)

- 411,500-464,850

Taxable income (TT) 2015 Tax is
Over Notover
0 - 18,450 10%

18,450 - 74,500
74,900-151,200
151,200-230,450
230,450-411,500

$1,845 + 15% x (T - 18,450)
$10,312.5 + 25% x (TI - 74,900)
$29,387.5+28% x (TI - 151,200)
$51,577.5 + 33% x (TI - 230,450)
$111,324 + 35% x (TI - 411,500)

464,850 $129,996.5+39.6% x (T1 - 464,850)

-'Table 3: Federal Individual Tax Rate Schedules (2015) for Income Tax Estimation

iates is only at 0.1% (16.7% - 16.6%) which is very minor and causes the tax system to be changed from 2014 to 2015, These

changes increase tax processing costs and time for government, individuals and businesses. Table 3 shows 2015 Tax Rate
gchedules for all four tax filing statuses.

Over Notover

Taxable income (TT)

Tax is

The Amount is over

Tax Computation

Schedule Y 1 - Married Filing Jointly or Qualifying Widow(er)

: 0-18,450 10% 0 0.1 xTI

:18,450 - 74,900 $1,845 + 15% $18,450 1,845+ 0.15 x (TT - 18,450)
=:74,900 - 151,200 $10,312.30 +25% 74,900 10,312.50 + 0.25 x (T1 - 74,900)

151,200 - 230,450 * $29,387.50 + 28% 151,200 29,387.50 +0.28 x (T1-151,200)

:230,450 - 411,500 $51,577.50 + 33% 230,450 51,577.50 + 0.33 x (TI - 230,450)
411,500 - 464,350 $111,324.00 + 35% 411,500 111,324,060 + 0.35 x (TI-41 1:500)

464,850 * $126,996.50 + 39.6% 464,850 129,996.50 + 0.396 x {T1-464,850)

Schedule Z - Head of Household ’

: 0-13,150 10% 0 01xTI
13,150 - 50,200 $1,315.00 +15% $13,150 13,150+ 0.15 % (T1 - 13,150)
50,200 - 129,600 $6,872.50 + 25% 50,200 6,872.5 + 0.25 x {TI - 50,200}
© 129,600-209,850 $26,722.5 + 28% 129,600 26,722.5+0.28 x (T1 - 129,600)

- 209,850-411,500 $49,192.5+33% 209,850 49,192.5 + 0.33 x (TT - 209,850)
- 411,500-439,000 $115,737 4+ 35% 411,500 115,737+ 035 x (Tt - 41 1:500)
- 439,000 $125,362 +39.6% 439,000 125362 + 0.396 x (TI - 439,000)
© Schedule X - Single ’
0-9,225 10% 0 0.1xTI
9,225 - 37,450 $922.50 + 15% $9,225 892,50+ 0.15 x (T1 - 9,225)
37,450 - 90,750 $5,156.25 +25% 37450 4,991.25 + 0.25 x (T1 - 37,450)
- 90,750- 189,300 $18,481.25 +28% 90,750 17,891.25 + 028 x (T1 - 90,750)
189,300-411,500 $46,075.25 +33% 189,300 44,603.25 + 0.33 x (TI - 189,300)
- 411,500-413,200 $119,401.25+ 35% 411,500 115,586.25 + 0.35 x (T1 - 411,500)
413,200 $119,996.25 +39.6% 413,200 116,163.75 + 0.396 x (T1-413,200)
Schedule Y 2 - Married Filing Separately ’
0-9,225 10%% 0 0.1xTI
9,225 - 37,450 $922.50 + 15% $9,225 922.50 + 0.15 x (TT - 9,225)
37,450 - 75,600 $5,156.25 + 25% 37,450 5,156.25 +0.25 x (T1 - 37,450)
75,600 - 115,225 $14,693.75 + 28% 75,600 14,693.75 + 6.28 x {T1 - 75,600)
115,225 - 205,750 $25,788.75 + 33% 115,225 25,788.75 + 0.33 x (T1 - 115,225)
205,750 - 232,425 $55,662.00 +35% 205,750 55,662.00 +0.35 x (T1 - 205,750)
232,425 $64.998.25 + 39.6% 232,425 64.998.25 + 0.396 x (T] - 232.425)
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Table 4 below, shows a partial of the 2014 Tax Tables because the 2014 Tax Tables has 12 pages, which is very long. 2010 -
70013 Tax Tables also have 12 pages respectively. When a computer prograrm is designed to search, treat, and calculate tax data
from Tax Tables, complicated codes and space are not seen or used by the user making it much easier, ultimately saving time
and costs. Tax Computations for Married Filing Jointly in the years 2014 and 2015 are shown in Table 5. As seen, the differences

between the taxable income ranges and tax formulas are minor.

Table 4: 2015 Federal Tax Table for Married Filing Jointly or Qualifying Widow(er) (12 pages)

Taxable income (TI)  Taxis Toxable income (T))  Tax is Taxable income (T1) Tax is
0-35 0 48,000 — 48,050 6,281 e
............................... 48,050 — 48,100 6,289 93,000-93,050 14,844
2,000-2,025 0L 93,050-93,100 14,856
2,025-2,050 204 56,900 36,950 TBIE e
.............................. 56,950 -57,000 7,624 99,950-100,000 16,581
Table 5: Tax Computations for Married Filing Jointly or Qualifying Widow(er)
Taxable income (T1} 2014 Tax Taxable income (T1) 2015 Tax
Over Not over Over Not over  ( Tax Rate Schedules)
0 100,000 Tax Table (12 pages) 0 100,000 Tax Table (12 pages)
100,000 148,850  0.25xT1-8,287.5 100,000 151,200 0.25xT1-8,412.5
148,850 226,850  0.28xTI- 12,753 151,200 230,450 0.28xT1-12,948.5
226,850 405,100  0.33xTI- 24,0955 230,450 411,500 0.33xT1-24, 471
405,100 457,600  0.35xTI-32,197.5 411,500 464,850 0.35=T1-32,701
457,600 0.396xTI - 53,247 464,850 .396xT1-54,084

The two existing federal tax systems of Tax Rate Schedules and Tax Tables/Tax Computation have very similar tax rates but
different taxable income ranges and tax formulas making our existing federal individual tax systems very complex. Both
employers and employees use different tax systems to estimate withholding income taxes or calculate accurate taxes when
filling tax refurns even with similar tax rates. The two existing federal tax systems require every taxpayer to file tax returns

whether their income is low or high.

2015 LG Tax System and Comparison with 2014

The two current federal tax systems are Tax Rate Schedules, which are used by employers to estimate withholding income
taxes, and Tax Table/Tax Computations, which are used by employees to calculate accurate income faxes when filing their tax
returns, with minor changeable taxable income (TT) ranges and tax rate formulas, can be combined into one simple tax system
together with fixed taxable income (TI) ranges and simple tax rate formulas. The 2015 LG Tax System is shown in Table 6
below. With a 43% reduction, the 7 tax brackets in the existing two-tax system are reduced to 4. Also, the existing taxable
income ranges are simplified into uncomplicated mumbers such as 0 — 100,060, 100,000 - 250,000, 250,000 — 450,000 and over
450,000, F is for the filing period factor, which 1s 52,26,24, 13,12, 4 or 1 based on weekly, bi-weekly, semi-monthly, monthly,
quarterly or annually basis, which is used for employers to calculate withholding income taxes. The simple 2015 LG one-tax
system can be used by both employers and employees to calculate accurate income taxes with accurate tax information.
For Married Filing Jointly or Qualifying Widow(er) with taxable incomes are from 0 to $100,000, a linear formula of y
/b is found to match tax rates from the Tax Rate Schedules and 12-page Tax Tables. There also contains a check tool for
checking tax rates within a narrow range. Here, 1/b is a constant, or slope of y = a + x/b. Tax rates change linearly over taxable
incomes from 0 to $100,000. The bottom tax rate is 0.1 or 10%. For 9015: Tax rate = 0.1 + TI/1,515,151 (tax rate range check:
0.1- 0.166). For 2014: Tax rate = 0.1 + T1/1,490,313 (tax rate range check: 0.1- 0.167).

= g
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. Example 5: When a martried filing jointly has a taxable income of $39,875.85, their 2015 tax rate is 0.1 + T1/1,515,151.5 with
a range check of 10% - 16.6%; 0.1 + 39,875.85/1,515,151.5 = 12.63% (Tax rate of 12.63%, 50 tax is $5037) ’The’ir 2614 tax
. rate Wo.uld be (.1 +T1/1,490,313 with a range check of 10% - 16.7%; 0.1 +39,875.85/1,490,313 =12.68% (Ta:; rate of 12.68%

. so tax i8 $5056). When the 2014 Tax Table (39,850 — 39,000) is used, the tax is $5074 and the tax rate is at 12.72% T!ZIB taos
- rate difference in 2014 is 0.04% (12.72% — 12.68%) between the calculated 1.G results and the tax table results o "
: The 2014 LG Tax System for the federal individual tax system for both employers and employees to calculate aécurate income
© taxes can be figured out the same way as the 2015 LG Tax System for federal individual tax system. Either a +x/b or ¢ — d/x
“ can be used. Iny = a + x/b, tax rates (y) against taxable incomes (x) change smoothly with a constant slope of 1/b, which is
/. more reasonable and not related to the taxable income. v = a + x/b is suggested to be used for all taxable income ran ’es except
~ the 1a§t taxable income range. In y = ¢ — d/x, the tax rate slope relates to taxable income and always changes at d/x*xg whichIiJs
used in the existing federal systems in the United States and many other countries. The tax rate stope changes si iﬁ;:antl fi
iow taxable incomes rather than high taxable incomes, which is unreasonable. e o

: .' Table 6: LG Tax Sys‘tem for Federal Individual Tax Return (2015)
(1) Married Filing Jointly or widow(er), (2) Head of Household, (3) Single, and (4) Married Filing Separately

Filing Taxable Income (TT) LG tax rate formula Range check
. Status Over Not over Your Tax Y
TI our
i rate
Y 0 100,000 0.1+ TI*F / 1,515,151.5 0.1-0.166 e
n 100,000 250,000 0.122+TI¥F/2.272.727.3 0.166-0.232
Y 250,000 450,000 0.176:+TT*F/4. 444 444 .4 0.232-0.277
or 0.3338-25 425/ TI*F
1/4 450,000 0.396 - 53,550/ TT*F 0.277-0.396
2/ 0 100,000 0.1+TI*F/1,075,269 0.1-0.193
- 100,000 250,000 0.155+T1/2.631,579 0.193-0.250
o 250,000 450,000 0.2025+T1/5,263,158 0.250-0.288
or 0.3364-21,656.3/TI*F
2/ 450,000 0.396 - 48,600 / TI*F 0.288-0.396
3] 0 75000 0.1+TI*F/797,872.3 0.1-0.194
32 75,000 200,000 0.1616+TI*E/2,314,815 0.194-0.248
33 200,000 400,000 0.207+TI*F/4,878,049 0.248-0.289
y or 0.33-16,400/T1
400,000 0.396-42, 800 / TI*F 0.289-0.396
4/l 0 50,000 0.1 + TI*E / 757,575.8 0.1-0.166
42 50,000  125.000 0.122+T1/1,136,363.6 0.166-0.232
473 125000 225,000 0.176+T1/2.222.222.2 0.232.0.277
0.3338-12,712.5/T1
4/4 225 000 0.396-26,775/TI 0.277-0.396

= :Vhen the simple LG tax rate formulas in Table 6 are used to replace Tax Tables (12 pages), tax computations, tax rate schedules
;—X data, and the overall tax' system will be simplified and improved significantly with very similar and compatible results,
tgure 1 shows the tax rate differences between the LG tax system and the 2015 Tax Rate Schedules with barely any difference.
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Figure I: 2015 Federal Individual Tax Rate Schedules

Comparison of Tax Rates between 2015 Existing
and L.G Tax Systems for Federal Married Joint
40.00% Taxable Income:510,000,000
. 0
gg'gg:ﬁ; = Existing. Tax . Rate =G Tax Rate
25.00% -
20,00% - ==Difference
15.00%
10.00%
5.00% I
(.00% 4 i § - i ; § 4 R 1
ig 800:? 1 2 3 4 3 0 7 8 9 10 11
= . {1}

(Taxable income: 1=$5.1, 2=$50.1, 3=§1,001, 4=$20,000, 5=$70,000, 6=5100,000, 7=$200,000,
8=$400,000, 9=51,000,000, 10=§5,000,000, 11=§10,000,000.)

Figure 2 shows the tax rate differences between the LG tax system and the 2014 Tax Tables and Tax Computations, in which

there are minor differences except low taxable incomes less than $1,000. From the existing tax table, tax rates at low taxable
incomes from $5 to $1,000 are started from 20% and reduced to 16%, 12%, and 10% respectively, which are not reasonable
and relate to one of the disadvantages of the existing tax tables. Tax rates at low taxable incomes (< $1,000) should be close to
~10%. When taxable incomes increase, tax rates should be increased linearly or gradually.

Figure 2; 2014 Federal Individual Tax Tables/Tax Computations and 2014 LG Tax System

Comparison of Tax Rates between 2014 Existing
and LG Tax Systems for Federal Married Joint
40.00% Taxable Income: 5-10,000,000 .
. 0
gg'gg;‘; mpyiqﬁﬂg Tax Rate.. =1 G Tax Rate MM
25.00% T
20.00% rasrence
15.00%
10.00%
5.00%
0.06% g 3 : g
15038:? 3 7 8 I O !
- , (1]

(Taxable income: 1=$5.1, 2=550.1, 3=$1,001, 4--$20,000, 5=%70,000, 6=$100,000, 7=$200,000,
8=$400,000, 9=%1,000,000, 10=$5,000,000, 11=$10,000,000.)

Conclusion
Our current tax system is overly complex, and this paper explains how to make it much easier with the use of the new LG tax
system and computer software. Our existing federal tax system for individual has 7 tax brackets, which are 10%, 15%, 25%,
28%, 33%, 35%, and 39.6% for the four filing statuses: Married Filing Jointty or Qualifying Widow(er), Head of Household,
Single and Married Filing Separately. With the new LG tax system, we're able to reduce the current 7 tax brackets, down to 4
tax brackets with a 43% reduction. Not just that, but we're able to convert the complex ranges in our current tax system such as
148,850 — 226,850 and 226,850 — 405,100 to simpler ranges such as 100,000 - 250,000 and 250,000 — 450,000. We're also able
to completely eliminate the use of a tax table which has many downsides, besides the random tax ranges, like the numbers
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being random and not having any relationship with each other, having taxable income ranges and tax computations change on
a yearly basis, and the fact that the tax table spans a total of 12 pages. Through the tax simplification of the new LG tax systern,
and the use of computer software to calculate tax data accurately and automatically, our current tax system is able to be changed
- significantly while also saving the government, employers, and taxpayers a substantial amount of time, effort, and money.
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Do Good Students Have Better Credit Scores?

- Eugene Bland and Robert Cutshall, Texas A&M University — Corpus Christi
- Robert Trimm, Federal Express

Abstract
In this study, we compare students’ credit scores with their GPA to investigate whether goed students have significantly
. higher credit scores than do “poor students’. We find that GPA demonstrates a statistically significant, positive relationship in
- our regression model predicting the student’s credit score. The study also looks at whether students with high levels of self-
assessed financial skills have significantly higher credit scores than those that report lower levels of self-assessed financial
skills. We find that the self-assessed financial skills does not have a significant relationship in our regression model predicting
* the student’s credit score,

Background and Literature Review
" The credit score is becoming an increasingly more popular device for decision making. While most people are familiar
with their use as to make lending decisions, fewer are aware that the credit score is also used for employment screening and as
~“an insurance rating device, Not only do financial institutions use credit scores for granting and pricing credit and loans, other
companies are using credit scores to set pricing on insurance policies, cell phone contracts, utility services and even to make
employment decisions (Kim, 2007),
- For some time, auto insurers have been usmg credit scores rather than driving record to calculate insurance policy rates.
S_mce 'good students' have historically been given a discounted price on their coverage, an empirical question arises: Do 'good
students' have better credit scores?
. The credit scores of students in general should not be high. The five key variables utilized by Fair, Isaac's credit scoring
o model are total credit balances, length of credit history, number of recent applications, payment history and types of credit
. utilized, Noam (2002), p 41, Since students are generally in their early 20's, they have only been legally able to contract for a
‘. short period of time; hence the length of their credit history is short. Nevertheless, on many campuses, students are bombarded
w1th offers for cred1t increasing the likelihood that they wili have several recent credit applications.
. The benefits of credit scoring models allegedly include better decision making, compliance with fair lending requirements,
designed consistency of decisions, the ability to quantify various credit and liability risk variables, thus allowing changes in
i hurdle rates to either increase or decrease approval rates, and also aid monitoring, among others. Credit scoring models allow
+for the possibility of faster, automated decisions as well as the centralization and specialization of loan officers and inderwriters
to make exceptions to the medel's decisions. Some proponents of lending models hold the hope of reducing the need and
“expense of ordering credit reports and employing loan officers at every branch office. At the extreme, credit scoring models
- allow for a data entry operator to enter the loan specifics and quickly return consistent and quantifiable loan decisions. “It is
- ‘claimed that their use reduces bad debt loses, that more consumers are granted credit, and that organizational consistency in
- decision making is achieved. Further, the costs of granting credit are reduced since less skilled personnel are required and
.- fewer credit reports need be purchased,” Capon (1982) p 85. In 1995 motor vehicle reports cost up to $11 each, while Fair,
* Isaac's ASSIST reports cost on $2 to $3, Haggerty (1995) p5.
. Anumber of papers in the credit scoring literature explain the legislative history, benefits and weaknesses of credit scoring
: _and Judgmental analysis and also the basic process of developing a credit scoring mode. Included in this literature are Chandler
- and Coffman (1979), Chandler (1985}, Yale Law Review (1979, Hsia {1978), Capon (1982), Mazier (2002), and Kelly (2002).
. Chandler and Coffinan (1979) begin with an overview of the size of the consumer credit market. They note that consumer
- credit in 1978 was over $1100 billion, while for comparison, the gross amount of federal government debt was $780 billion.
. They proceed to explain the impact of the Equal Credit Opportunity act (ECOA) and Regulation B’s prohibition on the use of
' 'sex, marital status, age, receipt of income from public assistance as well as the borrower’s exercise of the rights assured under
~ the consumer credit protection act. The paper then lists and explains ten major differences between empirical and judgmental
- credit evaluation methods.
. Many of the differences between judgmental and empirical credit evaluation methods enumerated by Chandler and Coffman
* include the use of a different information base. Judgmental analysis focuses on the individual borrower, and empirical methods
“identify differences between “good” and “bad” borrowers, The second theme of the differences focus on the consistency of
- the empirical method, ailowing for identical treatment of applicants, the improved ability to forecast results and the empirical
method’s ability to make small changes in credit risk easy to implement and monitor.
: Coffman and Chandler conclude:
“...on the whole, the empirical evaluation process has no serious deficiencies not also shared by
judgmental evaluation. It also appears that empirical evaluation of creditworthiness has certain advantages that do
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not exist with judgmental evaluation. On the other hand, judgmental evaluation may have an advantage in dealing
with individual cases that are truly exceptions from past experience. Thus, there may be room for both empirical
evaluation and the exercise of good credit judgment within the same credit granting system” p 26.

Hsia (1978) and the Yale Law Journal (1979) both provide excellent descriptions of the process of developing credit scoring
models and the legislative history of the federal regulation that encouraged their development. Their target audience is the
legal community, however, and the Yale Law Journal spends a considerable number of pages relating the similarities of the
BECOA with the Equal Employment Opportunity Act. As with other articles discussed in this section, a list of strengths and
weaknesses is presented. Among these are that credit scoring models are allowed to use age as a basis of differentiating
applicants. “Any empirically derived credit system which considers age if such system is demonstrably and statistically sound
in accordance with regulations of the [Federal Reserve] Board, except that in the operation of such. system the age of an eiderly
applicant may not be assigned a negative factor or value,” Hsia {1978) p 378.

The other advantages listed by these articles are similar fo the ones reported by Chandler and Coffman (1979). These
include low operating cost of the credit scoring system, consistency of decision making, and the ability of credit scoring models
of “providing the exact probability of repayment associated with a particular score,” Hsia (1978) p 379. A final advantage is
that “the creditor understands both the individual score and the scoring system and controls all aspects of their use, whereas the
credit report emanates from a credit bureau whose operations are beyond control of the creditor,” Hsia (1978) p 381.

Chandler (1983) is directed at credit unions and in addition to extolling the virtues of credit scoring also provides four
limitations of their use for credit unions. Among the benefits is that “many users of credit scoring systems experience reduction
credit bureau expenses by 20% to 40%,” p 10. Among the limitations he provides are that the statistical process of establishing
a credit scoring model require a large sample of both “good” and “bad” loans, and some small credit unions may not have a
large enough loan portfolio. In addition, he notes that credit scoring models are expensive in both time and money and have
lives generally, from three to seven years. A final limitation is that credi¢ applicants in unusual circumstances may not be fairly
evaluated by the credit scoring model.

Chandler (1985) provides one limiting warning of credit scoring models not noted in other articles, “It is very important
that the details of the credit scoring system not become public knowledge. If that occurs, your credit union could be exposed
to extensive fraud,” p 12.

Capone’s Table 2 lists some factors used to develop credit scoring systems that he claims violate the spirit of the ECOA.
These include ownership of life insurance, width of the product being purchased, the first letter of the last name, age difference
between man and wife, age of automobile, make and mode! of automobile and the location of relatives.

Capone also lists seven “real questions as fo whether credit scoring systems satisfy the legal requirements of empirical
derivation and statistical soundness,” p 87. These include bias. “..It has been shown that not only are biased estimates
obtained, it is not possible to estimate in which direction the bias lies,” p 87. He recognizes that model developers will attempt
to correct for any statistical bias, but “as Shinkel (1977) has shown, biased estimates are still obtained with these and alternative
procedures,” p 87.

The model builder’s use of judgement in the specific groupings of variables is the subject of two criticisms. The creation
of discrete histograms results in large changes in the applicant’s score. “An applicant with a residency of seven years and five
months scores 30 points and one month later scores 39 points...,” p 89. The aggregation of individual variables in a non-
empirical and arbitrary manner is a related complaint. “Thus, for example, a sales manager could be assigned as executive (62
points), manager (46 points) office staff (46 points), professional (62 points) of sales (46 points), “p 88,

Using credit payment information o calculate the ability or willingness to repay a loan may certainly be logical. Clearly,
the history of credit scoring model creation indicates that the process was not a smooth one. Using the same information to
rate insurance, however may be more problematic. It is possible, however, that the two measures are indications of the same
traits. The analysis that follows measures the degree that GPA and Credit Scores are related.

Procedure and Methodelogy
The researchers set out to examine the impact that being a ‘good’ student would have on the credit score. This study
describes the relationship between grade point average (GPA), self-assessed financial skills, mamber of credit cards owned,
amount of credit card debt, previous requests for credit scores, and age on credit score.
Research question one is: Do ‘good” students, as measured by high GPAs, have better credit scores?
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The research hypothesis for research i i
1 h question number one is: ‘Good’ stu igher i
significant, positive relationship with the student’s credit score fents a5 measured by higher GPAS, will have a
The second ion is: i i ]
The resz:m}rle;e;;g?hggizstflgf ;:éeizo ;tuden‘;g with a Ellalgher level of self-assessed financial skills have higher credit scores?
1 h ; rch question number two is: Students’ i i i ;
significant, positive relationship with the student’s credit score * reported levels of financial sidlls will ave 2
Si c th . " . . '.
e ;lt Sem 13@1:115;22 (liogi(;;i a1i) a;c;?dt?mlctperformance and its impact on credit scores, the population for this study is college
_ . icipants were recruited at a mid-sized Southwestern Uni ivers
| : . : ited States uni
: reseﬁcehg; : h_&dt ll.lfzcewzd approval from the university’s Institutional Review Board (IRB) to conduct the s‘cud;r]erSlty atter the
e :1 Ign a;s sh}; }{( }Kas coliect_ed. through the use of a survey instrument. The survey questions related to ﬁlle respondents’
O inéiuded cf;i esp:) : ;; ir'fit pomlt Zverage (GPA), and demographics. The questions (available from the authors upon
e - ikert scaled questions, categorical response questions, and fill-in th i
participants were provided a large envelope containing a financial i i i Lot forms o e o
: g uestionnaire, an informed consent fi i i
on how to obtain a copy of their Equifax credit sc i ifon : T I ctions
ore. Since Equifax charges consumers to obtai i i
in ! u in & copy of their credit
the study participants were reimbursed the cost of the obtaining the credit score using a 1'esearclf) 5;raut awargjé tS; {)tlifé

researchers. Two-hundred (200) participants completed
' . . .
e aohico ate ptovided b the bt et o p and returned the survey ingtruments. Details on the respondents’

H Requ_r_ldents’ Demographics

erﬁa :
102 (51%)

NO nsWéf:
3 (1.5%)

Asian;
20 (10%)

Hispanic/Latino:
73 (36.5%)

White/Caucasian:
95 (47.5%)

Other:
2 (1%%)

No Answer:
1 {0.5%)

Single:
133 (66.5%)

o Answer:
3(1.5%)

. Yes: No: No Answer
154 (77%)  41(20.5%) 5(2.5%)
ident Loan Debt:.

Avefégé Nuihbér 6f Credit Cards Owned: 242 .-

Median = $500

. of . .
o éltlii i;)}(l)l Iljjir:tc‘:;};zﬁts(;; j\he s(';ud;;,f 149 or 7;l§ percent reported a credit score. Since the focus of this study is to determine
rel and self-assessed financial skills to the respondents’ i
. ‘ : pondents’ credit score, only the data from th
.E cr;(c:llir*szsrih?é rriggsrtsetidl ;ycr;g;t score \zﬂl be used. Table 2 below details the demographics of the rezpondents’ tlf:r] repi)rltitgi
. respondents were approximately evenly split b
255 yoom o o re i e ately y split between male and female. The average age of
3 e respondents to have had time to establish a credit hi i i
- percent of the respondents were either Hispani i i ariy of the rocy donts e o
= panic/Latino or Caucasian. The majority of tl i
. respondents reported having some student loan, credi - e e reene e g or
: . : , credit card, and/or car 1 jori e i
. Car(gfl} their name and reported a mean credit score of 665.92. rloan debt. The majorty of he respondents had a credi
partin I)t:rfl:tjgiod];;itﬁﬁgits in glf studyf 511 gr 2115.5 percent did not report a credit score. Some of the reasons that the 51
- Particl a credit score include that some of the participants did not h i
 participants were ol aeing theit ! et : ip: id not have a credit score to report, some of the
. ‘ parents’ credit instead of having credit in thei ici
ot ol e S aiig thelt pare : n their own name, and some of the participants were
Cif v had not developed a credit record in the United i i
Participants were international students fro i i  ion an therefore hard ot soble e
B . m A 3 i l
.. jhlst¥w ants were Liematio sian and Central American countries and therefore had not established a credit
| __S-i_mﬂaa;)iz 3t£1es1;56 :;1(1); i?;ngfigf;c clatg otn the re;;ly)ondents that did not report a credit score. The non-reporting participants were
: 1 ants m terms of being approximately evenly distrib i
pon ‘ par f ately y distributed between males and females. L
Iepoerting group, the majority of the non-reporting group were single. The mean age of the non-reporters was 23.Z‘jlsyeali(:cfllzle
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be relying on their parents’ credit worthiness by having them co-sign on the few

i ounger participants may still 1 y:
T (oo = 54} h ! he reported instances that resuited in positive means for student loan debt,

credit cards (mean = 0.94) that they do have and on t
credit card debt and car loan debt.

Table 2: Demographics of Respondents that_R@_pOft_e_d a Credlt §0?Fe
 Gender:

Male:
69 (46.31%)

No Answer:
2(1 .34%)

Female:
78 (52.35%

Afﬁé:cf:— Asian: Hiépamc/Laﬁnbi " White/Caucasian:  Other: No Ansﬂwer:
American: 3(2.01%) 56 (37.58%) 81 (54.36%) 2 1 (0.67%)
6 (4.03%)

Marital Status : ‘
Married: Living with Partner (not married): Single:

90 (60.4%) 2(1.34%)

No Answer: Average Num-"l.)'ér (535" Credit Cards Owned: 2.91

o Answer:
1 (1.96%)

Female:
24 (47.06%)

Afncau- Asian: Hispanic/Latino: White/Caucasian: Other: No Answer:

American: 17 (33.33%) 17 (33.33%) 14 (27.45%)

0(0%)  0(0%)

No Answer:
1 (1 96__“/)

Average Number of Credit Cards Owned: 0.94
- 2(3.92%)

Median - N/A

Median = $0

‘Mean=$1,974  Median = $0
Credit Card Debt:

._..._Mean N TRAE

Median = $0

Sixty percent of the respondents had responded that they %%ad not orderc?
collected on the respondents’ Grade Point Average (GBA) using a categoric scal iy
of their financial skills on a five-point Likert scale ranging from ‘1-Very Low” to 5-Very High'.
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4 their credit score in the past. Additional data was
al scale and the respondents’ personal assessment

Approximately 22.8 percent of the respondents reporting a credit score reported having 2 GPA between 3.50 to 4.0; thirty-
seven percent reported a GPA between 3.00 to 3.49; twenty-nine percent reported a GPA between 2.50 to 2.99; nine percent
reported a GPA between 2.00 to 2.49; and two percent did not respond to the question on GPA.

Approximately nine percent of the respondents reported having very high financial skills; {orty-nine percent reported having
a high level of financial skills; thirty-four percent reperted having a medium level of financial skills; seven percent reported
having a tow level of financial skills; and one percent did not respond to the survey item.

Multiple linear regression analysis was used to develop a model of predicting credit scores from GPA, financial skills, age,
nuraber of credit cards, credit card debt, previously ordered score, and GPA (see Table 4).

The number of credit cards that a respondent owned significantly predicted the credit score (B = .297, t(25 = 3.143, p <
.01). Respondents with more credit cards tended to have a higher credit score. The amount of credit card debt significantly
predicted the credit scote (B = -0.265, tig = -2.619, p < .01). Respondents with more credit cards tended to have a higher
credit score (B = 0.300, t(26 = 3.197, p <.01). The respondents’ GPA significantly predicted the credit score (B = 0.215, t2
= 2457, p <.05). Respondents with higher GPAs tended to have higher credit scores. The presence of multi-collinearity in a
regression model can result in an unstable prediction model. An examination of the variance inflation factors (VIFs) was
conducted to detect any potential issues with multi-collinearity, Generally when the VIF exceeds 10 then multi-collinearity
exists in the model. As seen in Table 4 below, alt of the VIF statistics for the predictor variables are below 10.

~ Table 4: Coefficients — Dependent Variable: Credit Score

Standardized Collinearity
Unstandardized Coefficients Coeflicients Statistics
Model B Std. Error Beta t Sig. VIF
{Constant) 575.398 52.918 10.873 .000
GPA 16.309 . 6.638 215 2457 015" 1.198
Tickets]2 -12.959 7.702 -.137 -1.682 095 1.033
Financial Skills 4,584 7.584 050 604 547 1.082
Age -.169 1.097 -.016 154 878 1.632
Hispanic -24.943 12.603 173 -1.979 050" 1.191
Male 13.125 11.643 094 1.127 262 1.091
# Credit Cards 7.585 2373 300 3.197 0027 1.374
CC Debt -004 002 -.265 -2.619 010 1.602
Previous Score 10.750 11.938 074 800 370 1.069
Married -11.493 15.544 -.072 739 461 1.465

" Significant at the 1% level, Significant at the 5% level

A multiple linear regression model including the predictor variables of GPA, number of traffic tickets over the past 12 months,
self-reported financial skills, age, Hispanic, male, number of credit cards, amount of credit card debt, married, had previously

. ordered their credit score before, and GPA produces a significant model for predicting the credit score for university students,

The predictor variables (four of which were significant) explain approximately 16 percent of the variability in the credit scores.

Table 5; Model Summary

Adjusted R Std. Error of
Model R R Square Square Estimate

1 0.468° 0.219 0.155 63.9581

a. Predictors: (Constant), GPA, Tickets12, Financial skills, Age, Hispanic, Male, # Credit Cards, CC Debt, Previous Score,
Married

Cenclusions
Based on the data collected for this study, the number of credit cards that the respondent has, the amount of credit card debt
that the respondent has, their GPA, and whether or not they were Hispanic were significant predictors in the calculation of
their credit score. The data appears to support the first research hypothesis of ““Good’ students, as measured by higher GPAs,
will have a significant, positive relationship with the student’s credit score”. Thus, the first research question of “Do ‘good’
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can be answered in the affirmative. ‘Good’ students, as

gher credit scores. The data does not appear to support the second research hypothesis
skills will have a significant, positive relationship with the stndent’s credit score”.
dents with a higher level of self-assessed financial skills have higher credit
essed financial skills do not tend to have higher

students, as measured by high GPAs, have better credit scores?”

measured by GPA, do appear to have hi
of “Students’ reported levels of financial
Thus, the second research question of “Do stu
scores?” can be answered negatively. Students with a higher level of self-ass

credit scores.

References
Bauer, L.L. and J.P. Jordan. 1971. “A Statistical Technique for Classifying Loan Applications.
Bulletin #476, University of Tennessee.

Bierman, H. and W.H. Hausman. 1970. “The Credit Granting Decision.” Management Science: B-519-B-532.
Boyes, W.J., D.L. Hoffman and S.A. Low. 1989, “An Econometric Analysis of the Bank Credit Scoring Problem.” Journal of

Econometrics 40: 3-14.
Capon, Noel. 1982, “Credit Scoring Systems: A Critical Analysis.” Journal of Marketing 46: 82-91.
Chalos, P. 1985. “The Superior Performance of Loan Review Committees.” The Journal of Commercial Bank Lending: 60-66.
Chalos, P. 1985, “Financial Distress: A comparative Study of Individual, Model and Committee Assessments.” Journal of

Accounting Research: 527-543.
Chandler, G.C. 1985, “Credit Scoring: A Feasibility Study.” Credit Union Executive: g-12,
Chandler, G.C. and 1.Y. Coffman. 1979. “A Comparative Analysis of Empirical Vs. Judgmental Credit Evaluation.” The Journal

of Retail Banking: 15-26.
Chattergee, S. and S. Barcun. 1970.

Association: 150-154.
Dietrich, R. and R. Kaplan. 1982.

18-38.
Greer, C.C. 1967a. “The Optimal Credit Acceptance Policy.” The Journal of Finance and Quantitative Analysis: 399-413.

Greer, C.C. 1967b. “Measuring the Value of Information in Consumer Credit Screening.” Management Services. 44-34.
Haggerty, Alfred G. 2002. "Software Uses Credit Data to Peg Auto Losses,” National Underwriter Property & Casualty-Risk &

Benefits Management: 5-6.
Hsia, D.C. 1978. “Credit Scoring and the Equal Credit Opportunity Act.
Kaplan, R.S. and G. Urwitz. 1979. «Statistical Models of Bond Ratings: A Methodological Inquiry.
210.
Kelly, Dennis, 2002. “Alaska Senate Bill Would Ban Credit Score Use in All Insur:
Majone, G. 1968. “Classification and Discrimination in the Analysis of Credit Risks.
128, Carnegie Mellon University.
Mazier, E.E. 2002. "Insurers Face Uphill Credit Score Batile.
Management: 34.
McKelvey, R.D. and W. Zavoina. 1975.
Mathematical Sociology: 103-120.
Noamn, Neusner, 2002. “Property Insurers Keep Score.” U.S. News & World Report: 41.
Orgler, Y.E. 1970. “A Credit Scoring Model for Commercial Loans.” Journal of Money, Credit and Banking 1: 435-4435.
Orgler, Y.E. 1971. “Evaluation of Bank Consumer Loans with Credit Scoring Models.” Journal of Bank Research: 31-37.
Reichert, A.K., C.C. Cho, and G.W. Wagner. 1983. “An Fxamination of the Conceptual Issues Involved in Developing Credit
Scoring Models.” Journal of Business and Economic Statistics: 101-114.
Shinkel, B. 1977. “Alternative Methodologies to Reduce Selection Bias in Credit Scoring.” paper presented at Financial
Management Association Meeting, Seattle Washington.
Smith, P.F. 1964. “Measuring Risk on Consumer Installment Credit.” Manragement Science: 327-340.
Weingartner, H.M. 1966, “Concepts and Utilization of Credit Scoring Techniques.” Banking: 5 1-38.
Vale Law Review. “Credit Scoring and the ECOA: Applying the Effects Test.” 1979. Yale Law Journal: 1450-1486.

» Agricultural Experiment Station

“A Non-parametric Approach to Credit Screening.” Journal of the American Statistical

“Empirical Analysis of the Commetcial Loan Classification Decision.” Accounting Review 57:

" The Hastings Law Jowrnal: 371-448.
» Journal of Business: 187-

ance Lines.” 4. M. Best Newswire.
" Management Sciences Research Report No.

» National Underwriter Property & Casually-Risk & Benefits

«A Statistical Model for the Analysis of Ordinal Level Dependent Variables.” Journal of

24

Does the Source of a Cash Flow Affect Spending V Saving?
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Abstract

Thi . N
. t;sp set;;iicf ;;c;r)l;ll;i:iscglﬁhz al liwng»sumfdlstnbut:on or a regular, small distribution of the same total amount from several
indfalls - bonus from work, game show winnings, lottery winnj i i
or saved differently from a tax rebate, and whether timi o nindiall o e i e e sl e
' , r timing matters for each source of windfall in the sam i i
i e way as earl
have predicted. Although economic theory would say that money is money and the source of the money is irr}c;levant lgi:t;ltctll};;

. finds that the source of the money influences the amount spent or saved.

Introduction

The di i i
e difference that exists between what taxpayers do with tax rebates that are paid out monthly versus tax rebates of a

. %1211}21'1: Egg?geigzz 21:2 Ela;icé ?ut 1:}iln a lump—s;_mli is now well-documented (Chambers and Spencer, 2008; Sahm, et al., 2012)

o the source of the payment, specifically tax rebates, or does thi f , , ¥ ;
Chrnsitory parmment o ottory ent, , or does this effect extend to other sources

, €.8. gs, when the timing of a fixed amount is altered? That i ?

2 (Thaler, 1999} depend not oniy on timin o ot e e oo

: , g and use of money, but also on source? T i i i

- whether people spend distributions from h i : et oo o e

. ypothetical tax rebates as they would if the distributi

" sources: bonus from work, game show winnings, inheritance or lottery};vinnings. tom came from any of these other

How e . o
ight the recipient consider some of these sources as similar and others as different? Lottery winnings are similar to

. Both typen of payment amouiny e gl utide o espondents ool o st hton. e mamey e
B ontrol. To what ext is !

iy b o e B o
. ‘ om e tax reba i i
oty i o s o Sl s e sty o
: . : ' money already paid 1

o st 2 ey 3 v v k] s i e
th:; ;E?;:znzf};;:;hlf&:omé pt?litical rhatoﬁc fralfl_:les. tax(t)asse :;11 zﬁﬂesynﬂfgﬁgﬁgéﬁié?r:aveg::ﬁ;s?gntiilg;;gs dflg? ?islz
_ ' ry winnings come with no similar sense of entitlement. Bonuses are likely to be closely ‘Eied to an

individual’s perf: inni i i
performance, however. Game show winnings might be as well, if the winner attributes success to a higher skill

: level than fellow contestants,

H significant differences were found, such results would imply that money is not as fungible as commonly thought, and

- people’s menta i i imi
pecp 1 accounts are not just a function of use and timing, but also of source, representing a contribution to literature

Literature Review

Cherview

A . . .
ccording to mental accounting theory, people create different mental accounts (e.g. long-term savings), and

e . . . o
: ag&zsggﬁglgig, have 1(ilf_ferent r?largmal propensities to consume from each account. Numerous studies support mental
aregular income flow or from an irregular, lump- ind ;
o > flo : ular, p-sum windfall (Fogel, 2009; Souleles, 2002; and Jol
" s 12006). Infgrmally, people periodically reconcile their mental accounts for income and expense (Read, et al 311'199; éﬂsona .
- etal, 1997; Rizzo and Zeckhauser, 1998; and Heath and Soll, 1996). ’ i A

K .
arlsson, et al. (1999) reported that cash spending on a durable good depended on compatible reasons for saving. Abeler

and i i

.: founlg\idzljzll?t?og%qg)bfound that hlgh school math prades seemed to matter in mental budgeting, and Benjamin, et al. (2006)
W (250 6}}3 etween low high school test scores and non-rational behavior in general. Cheema and Som;m (2006) and
| ) concluded that mental budgeting is a matter of self-control. Frederick (2005) reported a negative
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relationship between nov-rational behavior and cognitive reflection.
Source Literature

Some evidence suggests that the source of one’s income does affect the use of those funds. In 1992, Henderson and Peterson
reported that an individual would be more likely to spend $2,000 on a vacation if the funds were a gift rather than a work bonus,
Arkes, ot al. (1994) found that a greater percentage of a small amount of unexpected income (windfalls) was spent than the
percentage of the same amount of anticipated income, Dobbelsteen and Kooreman found in 1997 that individuals were more
sensitive to changes in a child’s allowance than to other income sources for the decision to spend on their child’s clothing.
Winkelmann, et al. (2010} used evidence from German lottery winners and a theoretical model to show that different sources
of income spent do confer different marginal utilities. Thus the purchase of an item with one source of funds provides a different
marginal utility than another, and that it takes about two years before lottery winners feel that they ‘deserve’ their good fortune.
Bradford (2008) found that individuals aliocate gified and inherited assets in support of relational goals. Similarly, Trump, et
al. (2014) found that individuals made less risky choices with funds from sources of income the closer their relationships were
to those sources.

Still, the framing of payments seems to matter: Baker, et al. (2007) found that more money was spent from likely recurring
income (dividends) than less regular capital gain income from the sale of underlying transactions. Epley, et al. (2006) found
that people spent more of a “bonus” increase than they did of a “rebate” of the same amount and timing. Similarly, Shefrin and
Thaler (1988) found that more of a lump sum bonus is saved than if the same amount increases regular income, even when the

bonus is fully anticipated.

Effort

The amount of effort required may affect responses. Boylan (2010) found that taxpayer compliance is influenced by whether
taxable income is earned or endowed. Epley and Gneezy (2007) reviewed recent empirical findings and reported that the source
of the surplus or windfall may change the use of the money with recipients of a bequest spending the gain differently than
proceeds from a casino. Zagorsky (2013), using a cohort of baby boomers, studied consumption of inherited money and found
that over 40% of those who inherited less than $1,000 spent their bequest. Only 18.7% of those receiving $100,000 or more
spent it all. In all, this research indicates that only about one half of inherited money is retained, the remainder is reduced by
capital losses or is spent.

Frequency of Distribution

Neo-classical economics assumes that the decision to spend, and how to spend, one’s income would not depend on the way
in which it is distributed. Yet the difference in spending patterns between tax rebates received from a limited number of monthly
payments and a lump-sum tax rebate of the same amount is well-documented. Rucker (1984) studied the retroactive payment
of a raise approved by a university, reversed by the Federal Pay Board but reinstated by the US Supreme Court. The size of the
windfall was found to be the most important factor for deciding how the funds were spent, with smaller checks more likely to
be consumed. In addition, the length of time that the recipient had to anticipate the receipt of the funds also influenced the use
of the money. The shorter the time before the receipt of the money was anticipated, the more likely that the money was
consumed.

Shapiro and Slemrod (1995) found that almost half of the respondents surveyed would spend the 1992 decreased tax
withholding refunded to them, even though the total yearly tax liability remained unchanged, resulting in a lower end-of year
tax refand. However, when in 2001 a tax cut took the form of either a $300 or $600 Jump-sum rebate, only about one-fourth of
those surveyed expected to spend the payment (Shapiro and Slemrod, 2003). Slemrod and Bakija (2004) attributed the change
in behaviotr of taxpayers between the differently distributed rebates to changes in economic conditions, however applying
Thaler’s (1999} mental accounting theory, Chambers and Spencer (2008) found that the timing of payments {whether paid as
a lump-sum, or spread out in equal monthly installments for a year) matters. This was confirmed by Sahm, et al. (2012},

Permanence of Distribution

Neoclassical economics tells us that neither the marginal cost nor the marginal benefit of a purchase is dependent on the
source of the income spent. The permanence of payments may also be a factor in how much people choose to save. Blinder
(1981) posited that a permanent tax decrease would elicit more spending than a temporaty tax rebate, which he surmised would
be treated as one half as a normal income tax change and the other half as a windfall. Parker (1999) studied tax cuts, finding
that a temporary, end-of-year reduction in social security tax for high-income wage earners was spent when received, not
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averaged evenly over the fiscal year. However, in this study, with the number of payments being of limited duration, the effect
stems from the timing of the receipt, which is in contrast to Friedman’s (1957) permanent income hypothesis, becau;e both the
limited series of monthly payments and the lump-sum are of limited duration. Karlsson (1999) noted that individuals considered
the future consequences of spending in their mental budgeting, which may indicate a contemplation of permanent income
Studies of unique, one time payments are rare. However, Bodkin (1959) estimated the marginal propensity to consﬁme

:__ © to be between 0.72 and 0.97 from a one-time dividend paid in 1950 to World War 11 veterans by the National Service Life
- Insurance. The payments averaged $175, roughly $1723.39 in 2015 dollars (BLS.gov). Similarly, Kreinin (1961) analyzed the

spending of a sample of israeli citizens receiving restitution payments from Germany in 1957 and 1958 and estimated that 35%

g was)spent while 65% of the restitution payment was saved, with 45% saved in liquid assets and 20% in real estate (Kreinen
389). ,

Materiality of Amount

Chambers, et al. (2009) studied responses to small hypothetical tax rebates, of the size distributed in 2008, $300 and $600,
as well as larger amounts, $1,500 and $3,000. They found that at some amount over $600, materiality mattered greatly in how

- the money Woulfi be used. Under the $600 amount, individuals were likely to spend a rebate if that was the government’s intent
for distributing it, but at or above $600, the government’s wishes were ignored (Chambers, et al., 2009).

Research on large, regular bonuses includes Hsich (2003) who studied consumption associated with receipt of the Alaska

Permanent Fund. The annuai receipt is fully anticipated and no spike in consumption is found. However, consumption by the

sarne households was very responsive fo income tax refunds. Hsieh writes, “This evidence suggests that households will take
‘anticipated income changes into account in their consumption decisions when the income changes are large, regular and easy

/ to predict, but will not do so when they are small and irregular” (Hsieh, 2003, 397). Another situation with large, regular and
:+ predictable bonuses was documented by Browning and Collado (2001). They studied Spanish panel data to measure the effect
oof 1”:he bonus payments customary in that market. Workers in this bonus paying scheme usually receive payments of 1/14™ of
their annual wage per month for 10 months. However, in two months, usually December and June or July, they receive 2/14%

of their sglary. They “do not find any effect of anticipated changes in income on expenditure patterns over the year for those
who receive the bonus payments are indistinguishable from the patterns of those who do not receive a bonus,” (Browning and

. Collado, 2001, 682).

Research Questions

In light of this literature, does a different source of payments, for example, from a tax rebate or work bonus to lottery

8 qunings or other windfall source, change a consumer’s amount saved, controlling for the distribution frequency? Or is the
- timing of the payments a phenomenon that is more general and stubbornly entrenched enough to be the same no matter the
. source? Stated as research questions in Table 1 below, for the possible combinations of bonus from a tax rebate, work, game
* show winnings, lottery winnings or inheritance. , ’

Methodology

E)gperimfa_ntal qluestilonnaires were distributed to university students at these universities: Coastal Carolina University,
Fragc;'s Mapon Umversﬁy, Longwood University, Metropolitan State University of Denver, Texas A & M University - Corpus
Christi, University of Alabama — Birmingham, and University of Houston-Clear Lake. Students were considered provisionally

acceptable respondents per Walters-York and Curatola (1998). (See also Ashton and Kramer, 1980.)

All research questions were analyzed with descriptive statistics, converted to percentages, and then then analyzed using
four sets of OLS regressions, where choices (1) through (3) and (6) are savings, and choices (4), (5) and (7) are spending. Two
of the sets of regressions used short term savings (one monthly, the other annual) and the other two sets used total savings
(annual and monthly) as the dependent variables. The percent invested monthly and yearly were regressed to control for
Income, gender, age, importance to the budget, business experience level and education level.

The regression models were of the form:

Sa'vings = F(income, zero income, amount, education, gender, age, importance, seatbelt use, smoker, default for spender.
experience level, presence of credit card debt, the source of the payment (Lottery, tax refund, inheritance, game show 01"
bonus), and a dummy for the order of presentation (monthly payment first, or annual payment first)) ,
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Results

The data were gathered in 2013. There were 1844 responses, of which 936 had complete data for regrn?ssion analysis. Table
Two (available upon request) presents the descriptive statistics for the variables collected. The average income was $38,610,
which compares to an average $57,706 for 2010 from the IRS Statistics of Income (IRS 2012). Respondents ax.feragled 5.15
years of work experience and had some college education (which is to be expected as the sample was collected primarily ffrom
college students); 48% of the respondents were women. These respondents perceived themselves to have moderate business
experience, as indicated by a 2.83 average score out of a possible 5.0.

To answer the first set of ten research questions presented in Table 1 (does the source of the payment matter), four sets of
regressions were run. In the first set, the dependent variable (stsavy) short term savings for the annual_ pavment were regres_sed.
Short term savings was created from the answers to the guestions about the amount (a) invested in stocks, bonds, savings
accounts, etc.; (b) used to pay off credit card debt; and () used to pay off notes such as mortgages, car notes, etc. The results
are presented in Table 3 (available upon request). ‘

The percentage saved, shott term, when given a single lump sum was found to be positively related tol(the Iog of) income
{(p = 0.0575). Respondents who reported a zero income also gaved more than those that reported earming an income. The
parameter estimate indicates that those reporting zero income, saved roughly 23% more than those reporting an income p=
.0232). Though the variable Importance is significant only at the ten percent level, as the size of thg payment relative tlo the
respondent’s income increased less was saved (p = 0.0742). In other words, if the payment was significantly large relative to
income, savings decreased.

Tabile 1. Research Questions

RQ1 Do people intend to save the same amount of a hypothetical lump sum (monthly) bonus payment as
they would a hypothetical lump sum (monthly) game show winning?

RQ2 Do people intend to save the same amount of a hypothetical lump sum {monthly) bonus payment as
they would a hypothetical lump sum (monthly) inheritance?

RQ3 Do people intend to save the same amount of a hypothetical lump sum (monthly) bonus payment as
they would a hypothetical lump sum (monthly) lottery winning?

RQ4 Do people intend to save the same amount of a hypothetical lump sum {monthly) bonus payment as
they would a hypothetical lump sum (monthly) tax rebate?

RQ35 Do people intend to save the same amount of 2 hypothetical lump sum (monthly) from game show
winnings as they would a hypothetical fump sum (monthly) inheritance?

RQ6 Do people intend to save the same amount of hypothetical lump sum {(monthly) game show
winnings as they would a hypothetical lump sum (monthly) loitery winning?

RQ7 Do people intend to save the same amount of hypothetical lump sum {monthly) game show
winnings as they would a hypothetical lump sum (monthly) tax rebate? _

RQS8 Do people intend to save the same amount of a hypothetical lump sum (monthly) inheritance as they
would a hypothetical lump sum (monthly) lottery winning?

RQS Do people intend to save the same amount of a hypothetical lump sum {monthly) inheritance as they
would a hypothetical lump sum (monthly) tax rebate?

RQ10 Do people intend to save the same amount of a hypothetical lump sum (monthly) lottery winning as
they would a hypothetical lump sum (monthly) tax rebate?

RQ 11 Does the order of presentation matter? {Does the savings change if the annual or monthly amount

was given first?)

The level of the payment was also positively related to savings. Those that received a higher payment savgd. more than
those that received the smallest payment. Those receiving $600 saved 7.0% more of the payment than those receiving $300 (p
= 0.0204), while those receiving $3000 (ten times more}, saved about 7.9% more of that payment than those receiving jrh_e $300
payment (p = 0.0111), Those receiving the $1500 payment saved about 5.98% more of the payment than those receiving the
$300 payment, but that result is only significant at the 10 percent level (p = 0.0641).
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Those that answered “undergraduate” saved 5.4% more than those that reported “high school” (p = 0.0362). Those that
reported “Associate Degree” or “Graduate or above™ had a positive sign, but were not statistically different from zero.
- Selfreported experience levels did not significantly influence the percentage of the lump sum payment saved. The
measures of risk employed, smoking and seatbelt use, were also insignificant. On the other hand, the variable Spend?, a dummy
variable =1 if the respondent answered “spend” to the question, “When you normally get “extra money,” do you spend it or
save it? 7 was economically and statistically significant. Those that answered “Spend” saved almost 10% less than those that
answered “Save” (p < 0.0001).
- Table 4(available on request) provides the results for the regression when the (ltsavy) Total Savings annual payment is
used as the dependent variable. This variable is composed of the short term amount plus the amount saved for infrequent
expenses such as vacations, bigger holiday gifts, or something you’ve been wanting, thus representing the total amount devoted
to savings. {Note that various formulations of the credit card debt variable were introduced to observe whether debt in dollars
or as some proportion would affect the results; the results showed evidence of multicollinearity and two of these variables were
dropped.)}
. Comparing the results to Table 3, the variables Income, zero income, importance to the budget, and Spend] are all
significant at least at the 5% level in Table 4. In Table 3, the income and importance variables are significant at the 10% level.
FEducation at the BA level is significant at the 5% level in Table 3 while the associate degree level of education is significant at
the 10% level (p = .052) in Table 4.
: No longer significant are the dummy variables from the different amounts of the payments. The percentage saved in total
not statistically different for those receiving $300 than those getting the higher amounts. Those reporting an undergraduate
or graduate or higher level of education did not save a statistically significant amount more than those reporting a high school
level of education when presented a single lump sum.
- Tables 5 and 6 below are similar to Tables 3 and 4. For this part of the analysis, the respondents were given a recurring
monthly payment for one year. In the prior regressions, the results from a one-time, lump sum payment were used. The total
of the monthly payments equaled the annual payment. For instance, if the annual amount was a one-time payment of $600, the
monthly payment was $50 for one year. .
»+ In Table 5 (short term savings with a monthly payment), the variable for income is still positive and significant but only at
the 10% level (p = .063). As more income is earned, more of the amount received is saved. However, the dummy variable for
those reporting a zero income is significant onty at the 10% level, and variable for importance is no longer significant at ail.
As the monthly amount is only 1/12 of the amount received in the annual question (Table 3), though, this is not susprising. For
the smallest amount, $300, the monthly payment amounts to only $25. In other words, even for those reporting zero income, a
greater percentage of the smaller receipt would be spent rather than saved.
: Consistent with the findings in Table 3 (Short-term savings from an annual payment), more is saved as the payment becomes
- larger. Those receiving a payment of $600 ($50 a month) save 8.9% more of the payment than those that received $300 (325 a
month) (p = 0.008). Those receiving $3000 per year ($250 per month) saved 8.2% more of the payment than those receiving
825 a month (p = 0.017). Similar to the results in Table 3, those that received $1500 ($125 a month) saved 7.3% more than
.- those recedving $25 a month, (p = 0.0392).
Contrary to the results in Table 3, none of the education variables were significant at even the ten percent level. Again, the
primary difference between tables 3 and five are the amounts in Table 5 are 1/12™ the size as Table 3 as the total is the same,
- but spread over the 12 months.
The variable representing the respondents prerogative for additional money (whether to spend it or save it), continues to be
. significant. The results indicate that if a respondent indicates that they generally spend additional money, they do. When the
respondent indicates that they are a spender, they save 9.83% less (p < 0.001) than one who is a saver,
: A new finding is exposed in Tables 5 and 6. The order of presentation now matters. On the survey, half of the forms had
the question for annual payment first, and the other half had the monthly payment first. When the annual values were used
(Tables 3 and 4), this variable was insignificant. When the smaller, but recurring, values are used in Tables 5 and 6, those
receiving the monthly payment saved (both economically and statistically) more. For short term savings with monthly payments
(Table 5), when the monthly question was provided first, respondents saved 7.9% more (p = 0.001) more than when the annual
question was first. (In Table 6, representing Total Savings, 15.7% more was saved (p < 0.001) than when the lump sum, annual
amount was presented first.)

The results shown in Table 6 are similar to those above in many respects. Income is still significant (p = 0.0188) and positive
in Table 6, though it was significant at only the 10% level (p= 0.063) in Table 5. The coefficient for those reporting a zero
income is now insignificant at the 10% level

Compared to the $300 payment ($25 per month), as a greater monthly payment is received, the greater the percentage of
the payment is saved. Those receiving $50 a month ($600 a year) save 10.1% more of the payment than those receiving $25 a
month ($300 a year) {(p = 0.002). Those receiving $125 a month ($1500 a year) save 7.6% more of the payment than those
receiving $25 a month, while those receiving $250 a month ($3000 per vear) saved 8.1% more of the payment (p = 0.015).
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The education variables are insignificant. Survey participants reporting more than a high school level of education did not
save any more or less than those reporting that their highest level of education was high school. This result is similar to Table

5, but contrary to Tables 3 and 4, where a lump sum payment was analyzed. .
The self-reported “spenders” (those who answered “spend” to the question about what they would typically do with

additional money), spend (save) 10.9% more (less) than the “savers” (p < 0.001). _
As described above, the order variable is statistically and econormically significant. When the questionnaire ordered the
monthly payment first and the annual question second, participants total savings increased 15.7% more than those that got the

larger, annual, but one- time payment first (p < 0.0001).

Table 7 Significance of the Source of Payment
A. Short term Savings ~ Annual Payment

Sources Beta P-value Research Question
At the 1 % significance level
Game Show V Taxes =094 006 7
At the 10% Significance Level
Game Show V Lottery -.059 001 6
Bonus V Tax Refund -.056 099 4

A lower amount was saved from game show winnings are saved than from a tax refund. Less of a game show winning is
also saved than a lottery payment, but only at the 10% significance level. Less of a bonus was saved than a tax refund, but

this is significant at a 10% level.

B. Total Savings — Annual Payment
Sources Beta P-value Research Question

No statistically significant differences between sources

C. Short term Savings — Monthly Payment
Sources Beta P-value Research Question
At the 5% significance Level
Inheritance V Tax Refund =075 048 9
Game Show V Tax Refund -078 038 7
At the 10% Significance Level
Game Show V Bonus -.069 062 1
Inheritance V Bonus -.066 078 2

Strong economic and statistically significant results showing that savings from game show winnings and inheritances are
less than tax payments. Weak statistical support indicating savings from game show winnings being lower than bonus
payments and for savings from inheritance funds being lower than bonus payments.

D. Total Savings — Monthly Payment
Sources Beta P-value Research Question
At the 1 % significance level
Game Show V Bonus ~112 .002 1
Inheritance V Bonus -101 .005. 2
At the 10% Significance Level
Game Show V Lottery -071 056 6

Strong economic and statisticatly significant results showing that savings from game show winnings are less than a bonus
payment. In addition, less of an inheritance is saved than from a bonus payment, Weak evidence suggests that savings from

game show winnings are less than from a lottery
The results summarized in Table 7 show the results of the tests for Research Questions 1-10 in Table 1. In at least one set

of regressions, the tesults indicate that savings from game show winnings are significantly lower than from a bonus payment,
inheritance, lotiery winning or tax rebate.
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T}}ere can be little doubt that Game Show Winnings are different from Tax Refunds (Research Question 7) in the minds of
the winners. Regressiqns with all four dependent variables show that less of a game show winning is saved than is a tax refund
though jwhen total savings with the annual payment was the dependent variable, the significance is only at the 10 percent leveii

Savmg. from game show winnings was statistically (and economically) lower than fottery payments in three of the four sets
of regressions (Research Question 6). Only the regression results for the dependent variable Long Term Savings, annual
payment were insignificant. ,

Some support for several of the other research questions is provided. Research Question 1 was significant at least at the

. 10% level in two regressions. When the monthly payments for short term and total savings were the dependent variables,

savings from game show winnings were significantly lower than savings from bonus payments. Alternatively, more of a game
show winning is spent than is spent from a bonus payment. :

When short term saving from an annual payment was analyzed, savings from a game show payment were lower than the
savings from a one-time inheritance payment. The answer to Rescarch Question 5, then, at least for this dependent variable, is
‘no,’ less (more) of a game show winning is saved (spent) than from an inheritance windfall. ,

When monthly payments are analyzed, the results suggest that short term and total savings from inheritance payments are
lower than savings from bonus payments, tax refunds and lottery payments (though the last two are significant at only the 10%

v level). Research questions 2, § and 9 are supported to some degree.

+ Weak support, only at the 10% level, can be found in one set of regression results for Research Question 4, comparing tax

... refunds gnd bonus payments. When short term savings with a single annual payment are analyzed, more (less) of a tax refund
i (bonus) 15 saved.

The results for Research Question 11, does the order of presentation matter, ate mixed. When the respondents evaluated
the single lump sum payment (presented in Tables 3 and 4), the order was not significant. However, when the monthly

. regressions were analyzed, (Tables5 and 6), the results are significant both economically and statistically.

When short term savings is the dependent variable, and it is distributed in monthly payments (Table 5), the coefficient for

f.f_ ' “monthly'pm.t,” Fhe variable indicating that the monthly payment was presented first and the annual payment second is 0.061 (p
= 0.01 1). indicating that when the monthly payment was presented first, respondents saved 6.1% more than those that responded
- concerning the annual payment first. Similarly, when total savings is the dependent variable and the payment is monthly {Table

&), the coefficient for the order.variable “monthlypmt” is .134 (p < 0.001). When the monthly payment s presented first, the
?espondent saved 13.4% more in total savings than when the annual payment was presented first. (When the annual payment
is presented first, respondents spent more money when answering the monthly question).

Conclusions and Implications

Overall, the evidence indicates that the source of the payment does indeed matter. Some evidence exists that game show

k Wil‘lllil']gs are spent differently than payments from bonuses, tax refunds or the lottery. As game show winnings are a once-in-
. a-lifetime opportunity, this may explain the difference. Tax refunds are common and are likely to be within the control of the
- taxpgyer. A bonus could and hopefully would be repeated, and the recipient’s incentives are toward that goal. Similarly, though
3 multlple winnings of the lottery are rare, winning a lottery does not preclude someone from playing again, and the ex:ents are
; 1ndepend.ant. As a game show winning is not likely to be repeatable, one could argue that the level of permanent income from
: such a winning is much lower than with the other forms of payments. As such, a greater amount of the money would likely be
© spent than' saved. Further, the name *game show’ essentially connotes “fun” and may subconsciously shift the payment toward
- consumption.

Order of presentation mattered. When the annual payment was viewed first, spending was higher for the monthly sum.

5 This finding may have.the greatest practical implication for those in the financial planning arena. Presenting clients with annual
values (for retirement income, for example) may entice the client to increase current spending compared to providing estimates
for monthly incore.
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Abstract

Monopoly Mega Edition adds two new mechanics: a Speed Die and Bus Tickets, which give players additional choices in
the dice roll and token movement. These new features and their associated choices limit the usefulness of Markovian models
as a tool for analyzing the Mega Edition. This paper discusses the method and challenges in modeling this new version of the
Monopely game using evolutionary algorithms and computer simulations, and analyzes the strategic implications of the data
. obtained from the simulations. In particular, we discuss the difference of aggressive versus strategic gameplay, and the expected
- cost of using a bus ticket.

Introduction

Monopoly is a popular board game that involves elements of strategy, skill and luck. Numerous guides have been published
that instruct the reader with the optimal strategy of how to play the original Monopoly game. Authors like Koury (2012) and
Orbanes (2007) have published guidebooks on winning strategies for Monopoly, This game has also been used to teach the
strategies behind Real Estate. Janik (2009) published her book on profitable investing that is based on the original Monopoly
.- game. Similarly, Orbanes (2013) uses the Monopoly game in his guide to make smarter financial decisions. On the other hand,
- Monopoly has also been used to teach Markovian chains in college mathematics. Johnson (2003) published a detailed paper
. that describes how to use Monopoly, and other similar board games, to teach stochastic models o students.

There have been many analysis of the original game of Monopoly that include simplifying assumptions to translate the
- game into a mathematical model that can be used to verify the legitimacy of existing strategies. The early work of Ash and
~ Bishop (1972) provides a rigorous analysis of the mathematics behind the game, using limit frequencies of convergence for a
: simplified model of the game using eigenvalues, Stewart (1996a) published a paper on the fairness of Monopoly in the Scientific
American journal where he concluded that the game was fair since the steady state probability of the game approaches to 1/40.
- However, in a subsequent publication, Stewart (1996b) concluded that some squares are more likely to be visited than others
1 ifrules like Go to Jail, doubles, Community Chest and Chance cards are included. Abbott and Richey (1997) published a similar
- analysis of the Monopoly game where they suggested “the accuracy and usefulness of a particular model depends largely on
how well the realities of the system survive the translation into a mathematical language”. In their analysis they pose questions
like how to accommodate within the model such non-Markovian aspects like the Chance cards that direct players to the nearest
. tailroad where they consequently pay double rent. Murrell (1999) conducts a similar analysis for 100 dice rolls in a simplified
- version of the game, and explains how the landing frequency provides but an initial analysis of the game, and it is important
then to consider the cost and revenue generated from each property as well.
' However, analysis of the Mega Edition of Monopoly has not been carried out in the literature. This new and altemative
version of the game includes randomness and other elements of strategy in the dice roll itself. Introduction of new rules like
- Bus Ticket give the player more control of movement within a side of the board, making strategy a crucial aspect of the game.
- If a player rolls a Bus Ticket on the Speed Die, the player gets to skip squares on the current side of the board or keep a Bus
- Ticket for later use. The new version is bigger, faster, and provides more capital to invest as well as freedom of movement to
+ the player making for richer strategic gameplay. The Mega Edition introduces an additional die and 12 new squares with new
+ rules and properties. Analyses of strategies for playing the original version of the game have been carried out using Markovian
models and computer simulations; however, the Mega Edition of the Monopoly game has not previously been analyzed for its
+ strategic implications. Nevertheless, guides on how to play the Mega Edition have been published including the U.S. National
: Monopoly Champion, Matt McNally’s “Winning Tips to Own It AlL” What has not been undertaken in the literature is a
- tigorous update to the probabilities associated with the revised Mega Edition, which is the focus of this research. We began by
first obtaining the steady-state probability of visiting each square for Monopoly: The Mega Edition using the static Markovian
- model, similar to the approximation used by previous analyses including the Stewart (1996b).
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Preliminary Research

The Markovian approximation estimates the expected long-ron probabi}ity of visiting each squareltak%[gg 113;;::811:11;1‘311;2‘;(;3
the movement of players due to random dice rolls, JAIL, and cards that redirect the player to another location ,
i 5). . "
andi_?:ils;izgc}m)puter simulation of 250 dice rolls (the average used by prevmusl; analjét:)sg%)we ;?{1}212;56&10311; f;f;a& ;tsgi
3 i 1. Following Frayn , W y |
istributi 57 squares on the board under the Markovian mode : :
:;f;né)ll:;;c::r; %i:geby aszuming they are drawn at random from a complete stack, as opposed o modeling the composition 0
unity Chest decks at each moment in the sunu'latmn. . ' .
e g}iafriieag‘:hg: :rl? mo:g likely to be landed on are re garded as being more vaiuat‘Jle synce.thesx? prqpertlels ej:(t: leracll ;?m;get }(1)3
'ncomepin form of rent to the owner of the propesty. A summary of the results obtained is given i Flg(";lre .n cord hga tothe
: lative probability distribution of the color groups, it can be concluded tha“c the orange, rec_i, yello;v ;m gree T{gh o pmhmmary
1lrgghest (I;hance of being landed which implies a higher return on investment in thgse }larlsfertles lon é } 163 ;g;goiunéor thepMonopo]y
i i i Nally, the U.S. National Monopoly ,
1 agrces with the strategies suggested by Matt Mc .
g:gﬁsgdigon (McNally, 2007). Please refer to Appendix 1V 1\f‘lor tlsie com;iletf]:s Ja;vaa ggd}g 1?:51[ ::Ejt;ere ot ccounted for the
mplex rules like the triples, doubles, Mr. Monopoly, bus, ‘ \
ﬁitgoglfg 312 t::rrngopuirjely by chance leads its way 10 simple strategies that one can impliement to rlnal;e m}[e ; I?pli)r?:;:; gz
%ziizrupt faster in the long run. However, the long term probability of visitmgd ggcfh prlopelrty fioztien;tl eegz };;itﬁ) ¢ 1}1’1{@ ight on
i i ke advantage of the addifional rules 1
the short term strategies a player can implement to ta al 1 ‘
Tif:ket which probalggilistically occurs once every 3 turns as one face of the Speed Die is a Bus Ticket.

Figure 1. Long term probability distribution of landing on each square for each 52 squares of the Monopoly: The Mega

o ilroads,
Edition game. The color on each bar corresponds to the color group of the property. In addition, black yefers to Railroads
dark-gray to Utilities and light-gray to non-property squares.
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The Evolutionary Approach

i i ively. These
Evolutionary algorithms have been used to optimize complex systems w1t.h ‘la}rge numb(?r of valnabl‘es; Oeif;c;nv:f;gleraﬁon
aleorithms draw inspiration from the biclogical process of evolution, ?vhere an initial population evo velf in e ieher
wih bias to members of the population that perform well in the en'wronment: Fach new ge‘;r;eratior; ai,o ngidera‘tﬁon’ o
fitness than its parents, and therefore represents a better set of candidate s}c:lutlc?n§ to1 the proofilrr; ngpg{y 11{ o Scopé Praym
i utati ion of properties for the original game . .
05) used this computation to analyze the valuation of p for ‘ .
g{(l))eri)ment the “envifonment” resembles the game of Monopoly and is implemented using a computer simulation
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This method can take into account complex rules easily and effectively, inciuding those that are a challenge to incorporate
into more formal Markovian medels, such as Go to Jail, doubles, Comrmunity Chest and Chance Cards. Each member of the
population is an array of numbers that represents the strategic behavior of an individual Mega Edition player. In our simulation,
each array consists of ten values between 0 and 1, one for each of the eight color groups, the utilities, and the railroads. Each
number represents the probability of purchasing any property belonging to its associated category. For example, a poputation
member with a value of .75 in the entry corresponding to orange-colored properties will choose to purchase properties in that
group 75% of the time and decline to purchase the remaining 25% of the time. Each time a simulated player lands on a
purchasable property, the simulation generates a random value between 0 and 1, and then uses the player’s strategy vector to
make a purchasing decision.

Upgrade decisions are handled in a similar fashion. Fach player’s strategy vector contains ten additional values between 0
and 1 representing the value that player assigns to upgrading properties in each of the ten categories. Therefore, the player’s
complete strategy vector is described by twenty values in (0,1). On a player’s turn, that player may spend cash to upgrade the
properties it owns, with the priority for competing upgrades resolved based on the value the player assigns to propertics in each
category. Players never voluntarily drop their cash reserves below a set minimum threshold.

Each member of the population competes in simulated games of Monopoly against three other random individuals. The
player receives points for based on its finishing position in each game. Following Frayn (2005), we award four points for a
first place finish, two for second place, one for third place, and zero points for the fourth place. The total fitness of an individual
is the sum of the points earned in 100 of simulated games against random opponents, This process is repeated for all the
members of the initial population.

Once the fitness scores for all members of the initial population have been tabulated, we apply natural selection, crossover
and mutation to form the next generation. One percent of each generation with the highest fitness scores in a generation survive

to the next by right as top performers. The remaining 99 percent of the next generation is formed by crossover between the
members of the current generation such that the process is biased for individuals that have a higher fitness score. Then, with a
small probability, we change independently mutate each element of the strategy vector for all the members of the new
generation, This introduces some randomness into the process to prevent solutions from becoming trapped in local optima.

The process is then repeated indefinitely or until a termination criterion is achieved. The following algorithm summarizes
the methodology used in the genetic process:

1. Generate a random initial population of 1000 players.
2. Bvaluate fitness for each individual in the population.
a. Fitness is the total score of the individual for 100 games played against randomly generated opponents.
3. Apply selection and crossover on best-fit individuals to generate the next generation,
a. The fittest 1 percent continue to the next generation by default.
b. 99 percent of the new generation is made by crossover between randomly chosen individuals, with
higher-fitness individuals having a greater selection probability.
4. Apply mutation on the newly generated population to escape local optima

a. Bach parameter of each member of the population is mutated with the probability of 1 percent
3. Iftermination criterion is not met, repeat from step 2.

The constants for generating new population — the selection percentage and the mutation rate are arbitrary values; however,

certain values converge faster than others. Upon adjusting the variables numerous time, the 1 percent default allowed
convergence to be achieved in a reasonable amount of time,

Initial Results

Our initial simulation model included support for several key rules, including extra turns for rolling doubles, Go to Jail, In

- Jail, Community Chest and Chance Cards, but did not include support for the more complex Bus Tickets, which allow
- Movement to any square ahead of the player on the same side of the board. Temporarily ignoring Bush Tickets allowed us to
. testif our results agreed with the Markovian analysis carried out in previous studies. The next section remaves this restriction

and considers the strategic trade-offs of when to use Bus Tickets.
Triples pose an additional complexity. Upon rolling triples, the player may move to any square on the board, To account

-~ for this rule, we assumed the player will move to the unowned square that it perceives as being the most valuable; if all the

properties are owned, the player deliberately moves to the Go to Jail square where the player then goes to Jail and waits to roll

i doubles for 3 consecutive turns. This strategy, well known among competitive players, allows the player to remain in Jail to
- decrease the chances of paying high rents in the late phase of the game when all properties are owned.

Upon running the algorithm for 70 generations, it was observed that the probabilities for both the perceived value of

purchase converged close to 1, implying that afl properties are valuable to buy and upgrade, independent of their steady-state
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tanding probabilities. This result contradicts the results from the Markovian analysis that has been presented in the preliminary
research section, which estimated that certain property groups were more valuable than others based on empirical differences
in the steady-state landing probabilities.

An interesting observation from this result can be made that has an important strategic implication on the new upgrade
rules. The Mega Edition has four properties for each color group, but a player only needs to own three to begin upgrading
properties within a group. Therefore, players must purchase agpressively to prevent their opponents from collecting three
properties within a group, and if a player has purchased two properties in a group, it makes strategic sense io acquire at least
one more to enable upgrades. Further, in a game again three opponents, a player cannot realistically expect to retum to a
property again before it is visited and possibly acquired by another player. Therefore, players generally face a one-time yes/mo
decision to purchase each property they land on, with the practical consequence that a no decision entails abandoning that
property to an opponent for the duration of the game. Thus, players are incentivized to play aggressively and always purchase

properties they land on, given sufficient resources.
Including Bus Tickets

The Bus Ticket allows the player to jump ahead to any forward squares on the current side of the board. To get a Bus Ticket,
the player has to roll a Bus on the Speed Die and choose to keep the ticket for later use. The introduction of this new rule not
only speeds up the gameplay but also introduces a new strategic element to the game.

The analysis in this section considers the strategic implications of using a Bus Ticket in the late phase of the game, when
all properties have been purchased. Further, we consider the worst-case situation, where opponents own all reachable
properties. In this case, a player’s safest move is to always advance to a corner square if possible, because none of the corner
squares required the payment of rent. Further, advancing to GO awards $200 and advancing to the Go To Jail space places the
player in Jail, which is a safe place to spend tumns without the danger of paying rent on opponent-owned properties (Frayn,

2005).
Suppose that a player is currently on square § of the Mega Edition board and has one Bus Ticket. There are three strategies

the player might pursue over the next two furns:

1. Use the Bus Ticket to jump to the end of the current side and then move using a normal die roll on
the next turn

2. Move using a normal die roll on this turn, then use a Bus Ticket on the next turn.

3, Move using two normal die rolls.

To evaluate the relative trade-offs of these three approaches we consider the worst-case expected rent a player might have
to pay under each strategy. Figure 2 presents simulated results of these values for each starting square §. For a complete code
that implements the algorithm in Python, please refer to Appendix 111

Figure 2 shows that using a Bus Ticket decreases the expected rent paid for all of the squares. This is expected, as the player
always uses the Bus Ticket to transition to a square that does not require any rent payment. Further analysis of the difference
between the rents shows us that using a Bus Ticket on the third side of the board, i.e. from Free Parking to California Avenue,
to move to the Go To Jail square significantly decreases the expected rent paid in the next die roll to almost 0. Similarly, there
is a comparative advantage in using the Bus Ticket to skip the fourth side of the board, from Pacific Avenue to Short Line,
where the expected rent paid on a die roll is the highest of all the properties on the board.

Resulis

Based on the results of Figure 2, we re-ran the genetic algorithm to identify effective strategics for the Mega Edition game
including Bus Tickets. The updated simulation algorithm assumes that players will now use an available Ticket to skip the
third side of the board and the fourth side prior to the Short Line. The termination criterion was set to terminate at 70
generations, as in the initial test run; this length was sufficient to reach a plateau in the evolutionary algorithm’s fitness progress.
Figure 3 represents the results for the average perceived value of purchase and upgrade for each property group,

It can be seen that the dark blue, green and yellow property groups are devalued compared to other property groups. This
result is expected since due to the presence of Go to Jail in the third comer of the board between the vellow and the green
property groups, players are likely to move to the Jail square instead of traversing the fourth side of the board where the green
and dark blue property groups reside. Furthermore, the Bus Ticket can also be used to skip through these propertics to move to
the Go to Jail square and then to Jail, where the player gets to wait until a double is rolled to get out of the jail. In addition to
the perceived purchase values, the average perceived value of upgrade for each property group is presented in Figure 4.
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Figure 2. Egpected rent paid for each square for three scenarios Bus Ticket and Dice Roll (BD}, Dice Roll and Bus Ticket
{(DB), and Dice Roll and Dice Roll (DD) over a million simulated games.
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- Figure 3. Average of the perceived value of purchase for each property group across 70 generations of optimal candidates.

Higher probabﬂ.it‘i?s represent a higher likelihood of the player buying the property upon landing on the respective square.
Smaller probabilities represent a lesser likelihood of purchase. For a detailed analysis of how the perceived value of purchase
evolves over generations, please refer to Appendix L
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Fi.gure 4. Aver‘age of the perceived value of upgrade for each property group across 70 generations of optimal candidates.
Higher probabilities represent a higher likelihood of the player upgrading the property if owned. Smaller probabilities
represept a lesser likelihood of upgrade. For a detailed analysis of how the perceived value of purchase evolves over
generations, please refer to Appendix IL
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Even though the dark blue, green and yellow properties were devalued for purchase, which was the expected effect of the
Bus Ticket, Figure 4 shows us that these properties are worth upgrading. Due to higher rent values for these properties, it may
be that upon upgrading, these properties generates higher rent than other properties even if they are not visited as frequently as
the other properties. Note that, as Bus Tickets are not guaranteed, players may still visit properties on the third and fourth sides
of the board, albeit less frequently than in the original version of Monopoly.

Higher perceived value of purchase and an average perceived value of upgrade for the Railroad, Utility and Purple property
groups imply that these properties can serve as a consistent source of rent. Since these properties come at a relatively lower
costs for both purchase and upgrade, these produce higher return on investment than the other properties.

Conclusion

The Mega Edition of the Monopoly game offers more strategic freedom to the player than the original version of the
Monopoly game. Although genetic algorithms are at an early stage of development, this method has been used to optimize
complex systems with large number of variables such as Monopoly. Frayn (2005) successfully analyzed the ori ginal version of
the Monopoly game using the genetic approach using simulations. Using a similar genetic approach for analyzing the Mega
Edition with additional elements to take into account the additional rules like Bus Ticket and the Speed Die, we were able to
find out that certain property groups like dark blue, green and yellow are devalued whereas property groups like railroads,
utilities and purple have a larger average perceived value implying they have a higher return on investment. However, rules
like mortgage, and property trading are yet to be accounted for in the simulated version of the game due to the complex nature
of such rules. Further insight on such rules that involves elements of skill rather than pure luck can lead to a better understanding
of property trading in real world financial investing.
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The figures below show how the perceived value of purchase for each color group changes across 70 generations of optimal
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The figures below show how the perceived value of upgrade for each color group changes across 70 genc?rations of optip?ai
candidates. Figure a through j are color coded with their respective color group with the exception of Railroads and Utility
which are coded as Dark Gray and Light Gray respectively.
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Please visit the following link to refer to the complete list of python scripts us.ed‘for'the analysis.
https://github.com/shreerajshrestha/Monopoly Mega Edition Evolutionary Optimization

The following link includes the Java files used in the simulation for the preliminary researc_h where we analyzed the Mega
Edition using Markovian analysis. The statistics that were gqnerated ~are also included in this repository.
hitps://github.cony/shreeraishrestha/Monopoly Mega Edition Markovian Optimization
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Does Impact Investing Lower The Cost Of Capital?
Marc Sardy Rollins College
Richard Lewin, Rollins College

Abstract

Some firms rely too heavily on high-priced equity to generate funds for impact-related projects and too little on a balanced
leverage approach. Some research suggests positive effects on a firm’s cost of capital that produce fower costs of equity, while
others show that a firm’s cost of debt may not be lowered significantly. This paper examines determinants of the cost of capital
related to irapact investments, and develops a model to explain implications for firm behavior. We consider endogenous and
exogenous factors that drive the cost of capital and posit what impact-projects do to influence a firm’s cost of capital.

Introduction

It is often considered that more debt yields poorer bond ratings and more risk associated with a firm. Several researchers

- have suggested that all forms of borrowing increase leverage and thus, beyond a point, will lower the credit rating of the firm.

Hence most forms of debt are bad for the firm beyond a certain point, usually specified by the debt covenants on the firm’s
debt issues. However, this blurs together all different forms of corporate borrowing from project-related finance, inventory, or

. operations finance to impact based finance. Many of the different uses of a firm’s cash are for the purpose of
* extending/sustaining existing businesses or establishing new business units. Where impact investing veers away from this

traditional approach is that firms are making investments in existing operations to improve their efficiency or make the product
or process more sustainable. In the short-run the debt levels will rise and possibly drive the credit rating down and thus ratchet

- up the cost of capital.

Cost of capital represents the key decision-making variable in the net present value decisions that management use to

© determine whether or not to move forward with various projects. The cost of capital is weighted between several different
. potential sources of funds: equity issuances, debt issuances and hybrid preferred equity issuances. Cost of equity can be driven

up or down by the rate of return forgone by selling a share of stock. For example; if a share is expected to get a 12% return
then the investor would be forgoing 12% on that share if they were to sell it, Internally the firm is also giving up a potential
12% return by selling shares. Usually the main investor to suffer the loss is not the firm itself but the existing sharcholders,
who find themselves diluted down and thus with a slightly lower rate of return, Barton (2011). Drivers to the cost of equity are
higher/lower earnings, higher/lower taxes, and higher/lower debt levels, Drivers for the cost of debt are extraordinary firm

- borrowing or retirement of existing debt. There is a class of bonds that are not considered investable grade bonds that may fall

somewhat outside the scope of the cost of debt as they are not anchored or secured to firm assets. However, these rates are

- extremely high and in many cases firms wiil avoid the use of this type of debt or debenture as a way of financing operations,

because the cost of servicing this debt is extremely high and thus reduces the flexibility of the firm should an economic
downturn reduce earnings. Therefore if we consider the traditional accounting equation:

Assets = Liabilities + owners’ Equity (LD
If we increase liabilities without proportional increase in assets, owners’ equity must decline. However, assets under impact

investment may take the form of capital improvements or process improvements which may not immediately seem like a

decrease in cost to operations unless a higher level of profitability is immediately identified. This lead-lag arrangement warrants
further analysis.

Equity metrics

The cost of equity is based on the CAPM equation where the return on the individual stock is a function of the risk-free
rate the beta related to the stock times the market risk premium or the difference between the market and the risk-free rate:

Ri: Rf+ E(Rm—Ri)+e (12)

Beta is related to the covariance of the stock of the market over the variance of the stock market in general. The more out
of phase the stock is with market movements the larger the covariance and thus the larger beta. However, in periods where
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market volatility or variance are extremely large relative to the covariance of the stock, data will actually decline and thus the
relationship between the stock and the risk-free rate becomes a lot closer i.e. the cost of equity would decline:

_ Cov(Ry, Rin) (1.3}
Var(Ry)

Changes in the return of the stock may be driven by the underlying data and masket rates of return. With regards to the
return, “a rising tide raises all boats”, so when the imarket rises so too does the rate of return on an individual stock provided
the data is at parity of one or greater. However the more stable. Returns are or the more stable the risk-free rate is perhaps the
lower the cost of equity maybe. This may turn up in a lower volatility and ultimately lower covariance and thus yielding a
lower beta. Driving the return on the cost of equity down to that close to the cost that. This overall effect would drive the cost
of capital the firm down closer to the cost of debt. Impact investments may have the effect of reducing the volatility of returns
after all news and information of firms making internal impact investments may have a more positive effect on the share price
to neutral but very really would have a negative impact on the share price. Conversely, new product ideas can create instability
as markets waits to see how the effectiveness of the new product plays out. This might have the effect of causing more volatility
in the share price and perhaps higher covariance value which would lead to a higher beta.

Debt metrics for impact investments

Consider that the overall debt of the firm is the sum of these three types of debt components:

K = WK+ WK, + WK, a.4)

Where W,, W, and W, are the respective weights associated with operations, projects and impact investments. Thus the
overall firm’s debt profile is a function of these weighted costs of debt.

Depending on the firm, higher cost of capital may be associated with some forms of these, Thus, the cost of debt {(determined
by the weighting of each of these ratios) may be higher or lower depending on the type of risks the firm is willing to take. Even
though these impact investments might lead to a more profitable firm, managers may be unwilling to make these kinds of
investments as it is unclear whether or not shareholders will recognize the value to the firm of impact investment and the
resulting improved approach to profitability. Managers faced with this decision may choose the more conservative approach
and not make these kinds of impact investments. At present, much of this can be seen from the strong approach that firms take
towards corporate social responsibility or CSR. More often this is seen as a marketing expense or a way to improve the profile
of the organization in the public eye, rather than an opportunity for real process improvements and long-term cost cutting.

Consider that debt has several components, the cost of debt related to funding existing operations K., this type of debt is
often replacing older (which may be expiring due to the lifespan of specific) bonds. Many fitms use various methods from
sinking fund provisions to callable bonds to raise capital to finance cash flow shortfalls or existing operational demands.

Another type of debt may be project related debt K, which carries a higher inherent level of risk as it is related to new
projects which are ultimately new forms of businesses that may be generated by the firm. The reason these projects often catry
a higher level of risk is that in many cases they are used to extend the existing business model of the firm into new product
innovations, new product lines or product adaptations to maintain the competitive position of existing products. The risk level
associated with them comes from the untested nature of these investments. Often when trying to establish net present value of
these projects, the “cost of capital” used is not necessarily the firm's cost of capital but rather the cost of capital associated with
similar risky projects. So, the threshold for these projects to move forward is often higher than investments in enhancements t0
existing operations. Quite often this disadvantages the firm which may decide that a project is too risky to move forward. Thus
the cost of capital assigned to it may be so high that net present value is negative, even when the firm's cost of capital would
have had a project looking positive and worthy of moving forward. The problem with this approach for the firm is that many

good projects or new projects may be passed over by more conservative management, in choosing to use a higher cost of capital
rather than the firm's cost of capital. At face value this seems prudent as it takes a much more conservative approach to
addressing the pitfails of new business models. However, older firms with more conservative outlooks may choose to turn
down many profitable projects as a direct result. This can be seen time and time again in the history of business in dominant
industries such as the steel industry, where investments in mini mill technology were deemed costly and untested; thus many
firms refused to make investments in the new technologies which ultimately led to their downfall. At this point we should add
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that sunk costs also played an im i i1}
: portant rofe. Firms were uawilling to make investment i
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Profitability of impact firms
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Cost of capital implications
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Figure 1: Impact Investment Effects on WACC
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Revenue-generating ventures designed for positive social impact

financial tools and private capital can play a powerful role in solving the massive

Jmpact investing is built on the belief that : olving the mase
t capital markets should work for good as well as profit. Impact investing is a bou g
B e o e scenl pood. Al o achieve social impact along with market

for social good. Although it is possible for impact investors t st ' '
:?;lizm? il':li(;n:gt easy to do,gBugg-Levini and Emerson (2011). O_ne of the unf_ortuna‘se charactenshzs of 1m§etrfe&1;n1?;;
investing markets is their inability to attract the large majority of sociallly. nentral m\festors wholdemarfi a mar’ e; rc; aVir.l he
majority of investors and finance institutions are either unaﬁ)le, or unwilling, to sacrifice ﬁnanc.xal per orm?nlce m?;nﬂ Sligzed
outstanding impact. According to the Global Impact Inves’gng Network (2010}, 'the market for 1mpact capi ? ;ict . VZ; e
at $60 billion, could grow over the next decade to $2 trillion, or 1% of glo.be'ﬂ invested assets. It is ~3s;31r1r1.a:1 e that 31 ver $1tn
(£615bn) of social investment funds could be unlocked a;ound th‘e t\;forld, gilw?g welcome impetus to the idea tha p
i be harnessed to benefit - rather than hinder - society as a whoie. . . o

Ofigirfﬁ?;lci:nmade by many social impact investment funds _and a recent US study ba_ck this up, asserting t}}at th?\a r::_]z Zit:iatry
of social impact investing produces market-rates of returns. Using calendar-time portfolio stock return regressions, ,

Serafeim, and Yoon (2015) find that firms with good performance on material sustainability issues significantly outperform

i i i inabili hareholder-value enhancing. Those
i ance, suggesting that investments in corporate sustainability are s : '
B o ek i o . ely to expetience high rates of growth and

i i loriti i i h more lik
businesses which prioritized financial goals over social goals were muc ' :
have even greater focial impact, Cohen and Sahlman (2013). Though the sample was relatively small, the trend was quite strong

as the more likely entrepreneurs were to favor financial goals, the faster their companies grew. Tl_le ven@cs glat_gmw fe;s&:lsz
are likely to be the ones that have the most frictioniess business_ rp()f:leis. A more robust strategy is to dc;lmgn ismtc;ss rr:l des
that align financial and social goals as closely as possible to minimize _tradeoffs and’red.uge friction. W e.n.trafeo Sini the
made, social and financial goals must be married in a way that minimizes the firms’ willingness to prioritize financial g
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over social ones and maximizes the long-term sustainability of the business. Investing in sustainability has usually met, and
often exceeded, the performance of comparable traditional firms’ specific investments, Clark, Feiner and Viehs (2015). Morgan
Stanley (2015a), for example, reviewed a range of studies on sustainable investment performance and examined performance
data for 10,228 open-end mutual funds and 2,874 Separately Managed Accounts (SMAs) based in the United States and
denominated in US dollars. In the scope of the review, the company ultimately found that investing in sustainability has usually
met, and often exceeded, the performance of comparable traditional investments. This is on both an absolute and a risk-adjusted
basis, across asset classes and over time. There is a positive relationship between corporate investment in sustainability and
stock price and operational performance, based on a review of existing studies, see Clark, Feiner, and Viehs (2014).

So according to Brest and Born (2013) when can investors expect both to receive risk-adjusted market-rate returns on their
investments and to have real social impact? Can investors both make a difference and make money as claimed by many impact
investment funds? Estimating the expected financial return from an investment is a difficult but familiar exercise. One recent
study by Morgan Stanley (2010) asserts that most of what it estimates to be a $4 billion impact investing market in the US, as
confirmed by Pacific Community Ventures (2015), involves investments producing market rate returns. Non-concessionary
investors are not willing to make any financial sacrifice to achieve their social goals. Non-concessionary impact investors are
especially likely to have investment impact in conditions of imperfect information—for example, in social or environmental
niche markets where impact investment fund managers or other intermediaries have special expertise or intelligence on the
ground. One of the unfortunate characteristics of imperfect impact investing markets is their inability to attract the large
majority of socially neutral investors who demand market returns. Where such returns seem plausible, a respected institution
can signal to other investors that a particular investment or an entire sector that others may have thought dubious is actually
worthy of consideration. According to Strom (2011) “the main reason for investing in EcoTrust Forest in this way is to
demonstrate that sustainable forest practices can generate a profit so that mainstream investors will become more interested in
it.” Motivated investors may be particularly interested in identifying these opportunities and thus may be able to have impact
even at non-concessionary rates. This is the most likely explanation for asserting the double-bottom-line success of firms like
Elevar Equity. Elevar Equity generates “outstanding investment returns by delivering essential services to disconnected
communities underserved by global networks.” The forthcoming analysis of impact investing fands by Clark, Emerson and
Thornley (2016} should further illuminate the retums space.

Investors at large may be unjustifiably skeptical that enterprises that are promoted as producing impact value are likely to
yield market-rate returns. Impact investing typically does not take place in large capitalization public markets, but rather in
domains subject to market frictions. While some of these frictions impose barriers to socially neutral investors, socially
motivated impact investors may exploit them to reap both social benefits and market-rate financial returns. The counterfactual
argument is that ordinary, socially neutral investors would have provided the same capital in any event. Under the additionatity
criterion for impact, how can an impact investor expect market retarns and still provide capital benefits to the enterprise? What
is less clear is how and when investors expecting market returns {or better) have investment impact. Yet much of the impact
investment space is occupied by funds that promise their investors both socially valuable outputs and at least market returns.
Most so-called “double-bottom-line™ impact investors are non-concessionary, El Ghoul, Guedhami, Kwok, and Mishra’s
(2011) findings support arguments in the literature that impact enhances firm value. Based on a sample of 2,809 U.S. firms
over the period 1992 to 2007 impact investments exhibit lower cost of equity capital after controlling for other firm-~specific
determinants, as well as industry and fixed year effects. Accordingly, impact investment ‘substantially contributes to reducing
firms’ cost of equity which were robust to a battery of sensitivity tests’. Capital is a tool and market rates of return and high
impact are expected. A binary focus could be applying 19" century science to a quantum world, where a binary approach causes
you to misperceive both risk and opportunity, It may represent a set of outmoded narrow lenses that will cause any investor
using them to underperform and not create all the blended value (s)he would have otherwise.

Consider two firms, one firm (firm a) which chooses to borrow in order to make an investment in solar or wind power for
factories and other installations. Another firm (firm b) which chooses to make an investment in a new untested product line.
While the marketing material and other related information may make the “firm b” look incredibly appealing with a new
product on its way. The product may not be successful or may not hit the market in the way the firm expects, so justifiably the
cost of capital for this firm will rise as the risk level of the projects will translate into higher rates of interest or a higher cost of
equity. However, “firm a” which has invested in technology to reduce costs will see cost improvement across the board directly
related to that investment. So “firm b” with its new product may find it harder to meet the debt service on the interest of the
nonperforming ot riskier product line, Meanwhile, “firm a” will more than likely be able to meet the debt service and improve
their cost position. “Firm a” might be considered to have made an impact investment that might not necessarily be attractive to
mainstream investors. While “firm b” may be considered to have made exactly the kind of investment expected by those same

' mainstream investors.

When we consider high impact investing practices that focus on internal efforts of firms to improve their people, products,

- health and wealth with respect to their firm (Herman, 2010) these firms tend to outperform other firms that are only bottom-
line focused. More recently, investment capital flows have shown that these kinds of decisions have become more attractive to
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mainstream investors as they have identified that these practices lead to higher profit margins and stronger market positions.
The group of investors unwilling to see these kinds of improvements as value-added to the bottom line are shrinking daily,
Bonini and Schwartz (2014).

Some conntries like the UK have gone beyond firm-related impact investments to social bonds and other forms of investable
instruments that track performance based on some kind of societal impact. One example is bonds related to recidivism rates of
prison inmates. As the recidivism rate drops and the former inmates are able to more effectively integrate back into society the
cost of managing those individuals born by the state significantly declined. Thus, the bond pays at higher rates of return o
those that had invested in the debt instruments, which ultimately led to programs that help reduce recidivism further.

Perspicacity, or discerning opportunities that ordinary investors do not see, means someons with distinctive knowledge about
the risk and potential returns of a particular opportunity may make an investment that others would pass up. These capital
benefits enable the enterprise to experiment, scale up, or pursue impact objectives to an extent that it otherwise could not.
Perspicacity may hold the key to achieving both market returns and social impact, as evidenced by pioneering firms like
Ramboo Finance and many others who are achieving commercial returns and impact. A report conducted by Deutsche Bank
Climate Change Advisors, Fulton et al. (2012), that was based on more than 100 academic studies, found impact strategies to
be correlated with superior risk-adjusted returns at a securities level. In social or environmental niche markets impact
investment fund managers or other intermediaries have special expertise or intelligence on the ground. Assuming that, at the
time of an investment, the enterprise can productively absorb more capital, then an investment bas impact if it provides more
capital, or capital at lower cost, than the enterprise would otherwise get.

The enterprise itself has impact only if it produces social outcomes that would not otherwise have occurred. For example,
socially neutral investors, motivated only by profit, have contributed to the social impact of telecommunications companies in
both the developed and developing world. Socially neutral investors are indifferent fo the social consequences of their
investments, Many endowments invest in a socially neutral manner, as do individuals who invest through money managers or
funds whose only mandate is to maximize financial retarns. These are non-concessionary investments, which expect risk-
adjusted market returns or better. Impact investing may be defined capaciously, as actively placing capital in enterprises that
generate social or environmental goods, services, or ancillary benefits (such as creating good jobs), with expected financial
returns at or above market. By hypothesis, an ordinary matket investor, who seeks market-rate returns, would not provide the
required capital on as favorable terms. Impact investors can invest on a spectrum ranging from risk-adjusted market returns at
one end to highly concessionary investments at the other. Any individual investor may take a range of return positions
depending on the investment in question. Having investinent impaci means capitalizing an enterprise beyond what would
happen otherwise. If an enterprise offers risk-adjusted market rate returns, why aren’t more ordinary, non-concessionary
commercial investors funding it? Understanding the barriers to their doing so may hold the key to scaling up socially valuable
enterprises. To reach scale, the impact investing sector needs to be more aitractive to the large majority of non-concessionary
investors’ impact investing as a stage of its developmental process.

On the firm side, making impact investments might initially lead to higher costs of capital which may make it much more
difficult for the firm to raise needed capital for other projects. However, they will invariably see a decrease in the cost of capital
in the long run. Yet, if it were clearer to investors at the outset that the firms were choosing to make these kinds of internal
impact investment, perhaps the cost of capital would not rise at all but instead would decline consistently with the productive

use of such capital internally.
Conclusions

Impact investing is about using markets and money for social good as well as producing market-rate returns. This
outperformance may come in the form of reduced risk, reduced volatility, or business growth. “Risk-adjusted” market rates of
financial return, social and environmental factors are major drivers of investment risk mitigation and success. Investing in
companies that are proactively responding to critical social and environmental factors wilt outperform (investing in) companies
that lag behind in addressing these issues.

In the scope of our review, we ultimately found that investing in sustainability has usually met, and often exceeded, the
performance of comparable fraditional investments. Evidence in the literature supports that this is on both an absolute and a
risk-adjusted basis, across asset classes and over time. Ultimately, we believe that sustainable investing is simply a smatt way
to invest, and our review of sustainable investing performance shows that precouceptions regarding subpar investment
performance are out of step with reality, Fitzgerald (2016). The ideal outcome for most enterprises that initially rely on
concessionary capital is that they eventually yield market returns and attract socially neuiral investors.

Internally to the firm, making impact investments may initially lead to higher costs of capital which may make it more
difficult for the firm to raise capital for other projects or impact investments. There will be a decrease in the cost of capital over
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Reducing Individual Tax Evasion with the LG Tax System
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Abstract

Tax evasion costs the IRS and state governments billions of dollars each year. The proposed LG tax system is used to
reduce or prevent tax fraud. Oftentimes, the IRS and many state governments processed two tax systems for employers and
individuals. These different systems would cause employers and individuals to have diverse standards or references to similar
tax rates. On another occasion, before sending out tax refunds from the IRS and state governments, the detailed tax information
on taxpayers’ filing status, deductions, exemptions, taxable income, and others are unclear and not determined. The W-2 Form
provides only limited information for the IRS and state governments to process individual returns. This paper enlightens these
two major loopholes and provides a proposed LG tax system to reduce some potential tax noncompliance isstes, which could
save significant costs for both individuals and governments,

Introduction and Literature Reviews

Tax evasion is a practice of tax frand when the taxpayer is deliberate attemnpt to misrepresent personal or entity taxable
income to the Internal Revenue Service (IRS) and state governments. Tax invasion invelves of several fraudulent forms,
including taxpayers may try to under pay or to avoid paying taxes, underreport or hide their income, overstate expenses or
deductions, employ in accounting indiscretions, omit or transfer income or assets illegitimately. These types of tax evasions
are intentional tax liability’s concealment to the government by not paying taxes. The consequence of the tax non-compliance
is subject to substantial penalties and criminal punishment.

The Tax Relief and Health Care Act of 2006 (Pul. L. 109-432, 120 S$tat.2922) is a federal statute that expanded the rights
of individuals who provide the IRS with information about tax law vieolations. Under section 7201 of the Internal Revenue
Code, tax evasion which is punishable by a fine of up to $100,000 for an individeal or $500,000 if the taxpayer is a corporation,
imprisonment of up te five years, or both. The IRS has created incentives to encourage disclosure from individuals who are
aware of significant incidents of tax fraud,

In the IRS 2001 report, the underreporting of income remained the biggest contributing factor to the tax gap in 2006.
Under-reporting across taxpayer categories accounted for an estimated $376 billion of the gross tax gap in 2006, up from $285
billion in 2001. Tax non-filing accounted for $28 biltion in 2006, up from $27 billion in 2001. Underpayment of tax increased
to $46 billion, up from $33 billion in the previous study. Overall, compliance is highest where there is third-party information
~ reporting and/or withholding. For example, most wages and salaries are reported by employers to the IRS on Forms W-2 and
. are subject to withhelding. As a result, a net of only I percent of wage and salary income was misreported. But amounts subject
- to little or no information reporting had a 56 percent net misreporting rate in 2006. Thus, there was 18 to 19 percent of total
. reportable income is not properly reported to the IRS. In 2010, tax revenue lost had been reduced some and estimated around

$305 billion.

Hyman (2011) has stated that tax compliance study for the income tax. He suggests that some effective ways to decrease
tax evasion, including the increase of both the probability of IRS tax audits for taxpayers and the requirements for reporting
income to the IRS as well as the withholding taxes from earnings. However, beginning in 1963 and continuing every 3 years
- until 1988, the IRS analyzed 45,000 to 55,000 randomly selected households for a detailed audit as part of the Taxpayer
Compliance Measurement Program (TCMP) in an attempt to measure unreported income and the "tax gap" (Andreoni, Erard,
- Feinstein, 1998). The program was discontinued in part due to its intrusiveness, but its estimates continued to be used as
assumptions. In 2001, a modified random-sampling initiative called the National Research Program was used to sample 46,000
- individual taxpayers and the IRS released updated estimates of the tax gap in 2005 and 2006 (Slemrod, 2007).

: However, critics point out numerous problems with the tax gap measure. The IRS direct audit measures of noncompliance
- are augmented by indirect measurement methods, most prominently currency ratio models (Feige, 1989). The Internal Revenue
“Service (2012) released a new set of tax gap estimates for tax year 2006. The voluntary compliance rate - the percentage of
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total tax revenues paid on a timely basis for tax year 2006 is estimated to be 83.1 percent. The voluntary compliance rate for
2006 is statistically unchanged from the most recent prior estimate of 3.7 percent calculated for tax year 2001,

Also the current filing deadlines do not permit the IRS and taxpayers to access third-party information on a timely basis.
Taxpayers® filing detail tax data for such as tax filing status, deductions, exemption number, taxable incomne, tax rate and tax,
which are not covered by W-2 form, are known after the IRS receives their tax returns by April 15. Before receiving tax refurns,
the IRS has no detail individual tax data as references to be ready for comparisons. As a result, the current tax systems limit
taxpayers’ information to file accurate and timely returns. Then the IRS has no enough time to do verification on the taxpayers’
returns before sending refunds to taxpayers, which give criminals a chance for possible tax evasion, such fraud created the cost

of some $5.2 billion for the IRS in 2013 (Shipley, 2015).

Kao and Lee (2013) have developed a linear and gradual (LG) tax system to simplify the current U.S. individual income
taxation in 2011 and 2012. This study is to eliminate the current complex Tax Tables (12 pages) and Tax Rate Schedules
without tax estimation by accurate tax rate and tax calculations. Kao and Lee (2014a) have further developed the LG tax system
to simplify the current U.S. federal and state corporate income taxation in 2012 and 2013 from eight federal corporate tax
brackets to four with 50% or more reduction. Kao and Lee (20 141b) also have simplified current state individual income systems
practically. The advantages of the LG tax system include simplifications on tax/tax rate calculation, analysis, modification,
reform, and projection with reductions of tax processing time and management cost for individuals, corporations, and

governments.

This research paper is based on the LG tax system to simplify federal individual and corporate tax systems in 2013, 2014
and 2015. The proposed LG tax system combines the existing complex Tax Rate Schedules, Tax Table (12 pages) and Tax
Computations together for employers and employees, provides computer programs 10 calculate tax rate and tax automatically,
let the TRS to access taxpayers’ information by January 15 for reducing tax invasions, and provides the possibility for many
taxpayers with one income source o pay exact faxes from withholding taxes and have option on filing exemption for their tax
returns, The LG tax simplification means to simplify tax rate/tax calculations, analysis, modification, reform and projection for
Tax Administration without changing existing tax rates, which may be performed by the IRS. The LG tax system simplified
tax rates effectively according to actual situations for tax legislation.

Implications

Tax evasion costs billions of dollars to federal and state governments and taxpayers yearly. There are two major reasons.
One is federal IRS and many state governments make two tax systems for employers to estimate withholding income taxes and
for individuals to calculate accurate taxes in tax returns. The two tax systems are not connected each other. Employers and
individuals have different standards or references even the two tax systems have similar tax rates. Then employers report W-2
forms, which do not include detail tax information such as tax filing status, exemption, deductions and taxable income, to the
IRS by March 15. Another reason relates to timing problem. When receiving tax returns from individuals, the IRS and state
governments have no detaif fax information as references to compare and verify these tax returns and send tax refunds with 45
ot even 15 days. These two major reasons give delinquents a chance for possible tax evasion. The two problems can be
overcome by the proposed LG tax system. The above two tax systems can be simplified and combined together. Also the IRS
and state governments can receive detail tax information from employers by January 15 or February 15 with modifications.
Before receiving tax returns, the IRS and state governments have detail individual tax information as references to be ready for
comparisons and verification, Then tax invasions could be reduced or avoided for individuals and governments.

1. Reasons to cause potential tax evasion by the existing tax systems

A. Existing two tax systems used by employers and individuals

In out existing federal tax system for individuals, there are 7 tax brackets with 10%, 15%, 25%, 28%, 33%, 35% and 39.6%
with tax rates 10%-39.3% for the four filing statuses: (1) Married filing jointly or qualifying widow(er); {2) Head of household;
(3) Single and (4) Married filing separately.

The IRS and many state governments make two tax systems currently. One is used for employers to estimate withholding
income taxes with Tax Rate Schedules and related tables. The Tax Rate Schedules for Married filing jointly (2014 and 2015}
are shown in Table 1, which are used for employers to estimate withholding income taxes for employees. The Tax Rate
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Schedules in 2014 are modified sligh ing wi I i Xrateisa or taxable
: 4 ghtly comparing with the Tax Rate Schedules in 2015. The first ta i
. ¥y . t t 10% f b
incomes from 0 to $18,150 in 2014 or from 0 to $18,450 in 2015 with the difference $300 (18,450-18 1501)S roort l
» H .

Table 1 Federal Individual Tax Rate Schedules (2014 and 2015) for Tax Estimation (Partial)

Taxable income (T1) 2014 Taxis ofthe t i i
Savie insome mount over Ta()){e\trl;ie lﬁggi gr[I) 2015 Tax is  of the mount over
Schedule Y 1 - Married Filing Jointly or Qualifying Widow(er)
0- 18,150 10% 0-18,450 10%

7138,816300— 73,800 $1,815+15% 518,150 18,450 - 74,900 $1,845 + 15% $18,150
148’850—;;25228 $1$02,§13692;’):§0++2§S/% 73,800 74,900-151,200 $10,312.5+25% 74,900
,850-226, , % 148,850 151,200-230,450 $29,387.5+28% )
226.850-405.100  $50,765 + 33% 226,850 ’ ’ 5775 + 339 13045

, A R 230,450-411,500 $51,577.5 + 33% 230,4
jgg,égg-%?,(i{)o $169,587.5 +35% 405,100 411,500-464,850 $111,324 + 35"/: 41(1)55(538
, $127,962.5 + 39.6% 457,600 - 464,850 $129,996.5+39.6% 464,850

Table 2: Federal Tax Table for Married Filing Jointly or Qualifying Widow(er) (12 pages)

Taxabie income (T} Taxis Taxable income (T  Taxis Taxable income (TI) Tax is
0-5 0 10,000 - 10,050 LOO3
, 000 2 050 .............. 2 01 10,050 - 10,100 1,008 75,900-75,950 10,041
, O350 201 75,950-76,000
2,050-2,100 204 30,000 30,050 3,634 00
............................. 30,050 30,100 3,641 99,950-100,000 17,054

- ia?ﬁ:ﬂtl;fsta;(aiﬁtgng gili;éldif:nciu]c}es ?aﬁlTablgs and Tax Computations, is used for individuals to calculate accurate taxes
. . tal Tax Table and is used for individuals (such as Married filing jointl
taxable income $100,000, to search and find their tax i e Tk able e e v
i ,000, payments. These tax payments in the 12-page Tax Table h i
connection each other. The tax numbers in the Tax Table can be it s space s comlex
: er. T programmed by tax software with more dat d
search function, which is used for automatic search. Table 3 ions i Aobt taodifontions
' o, . shows Tax Computations in 2014, which has slight modificati
comparing with 2013, For taxable incomes less than $450,000, the differ ; inor, Tax Table,
: : ,000, ences between the two years are minor. Tax T
"?X gizlzplsltatlons and related taxable income ranges are modified every year such as from 146,400 to 148 850?1?1d giémaob?;g
o T; . c o 01[25‘ T1 -'8, 28?’.5. 2014 Tax Table and Tax Computations are slightly different from 2013. T’he 2015 Tax Tainle
omputations is available by the IRS after January, 2016. Tax Schedules are used for estimating income taxes. Tax

Table and Tax Computations are used fi i i
' or calculating accurate income t
Computations haes 1 dvert tntionchie g axes. However, Tax Schedules and Tax Table/Tax

Table 3: Tax Computations for Married Filing Jointly or Qualifying Widow(er)

Taxable income (TI} 2014 Tax Taxable income (TI) 2013 Tax
Over Not over Over Not over
0 100,000 Tax Table (12 pages) 0

iO0,00G 148,850  0.25xT1-8,287.5 100,000 ;ggﬁgg Ta();;;:}l?l (—ILE,S Iiig;?
: 2‘212,250 226,850  0.28xTI-12,753 146,400 223,050 0.28xTI - 1’2,534.5
226,850 405,100  0.33=xTI- 24,0955 223,050 398,350 0.33xTI — 23,687
405,100 457,600 0.35xTI-32,197.5 398,350 450’000 0‘35><TI - 31’654
457,600 0.396xTI — 53,247 450,000 , 0.3.96><TI - 52:354
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The two different tax systems make employers to use Tax Rate Schedules and individuals to use Tax Tables and Tax
Computations. There is no direct connection between the two tax systems even they have similar tax rates. Before receiving
tax returns, the IRS has no detail tax information such as filing status, exemption, deduction, retirement, credit, taxable income,
tax rate and tax as references and do not know these tax returns are from real individuals or not because there is no reference
to be compared, which may cause potential tax invasions. Many states have similar two tax systems such as CA, IA, AR and
HI. One tax system is for employers to estimate withholding income taxes. Another tax system is used for taxpayers to calculate

accurate taxes. The two tax systems give criminals for possible tax frauds. State governments face the same challenge of tax
evasions.

B. Tax refunds, timing, and verification

After receiving tax returns, the IRS and state governments usually send out tax refunds within 45 or even 15 days. Most
taxpayers send out their tax returns between March 1 and April 15. Some taxpayers require tax refunds and some taxpayers
do not require tax refunds. There is significant work for the IRS and state governments to do specially for those tax returns,
which require tax refunds. Employers report individual income information to governments with Form W-2 by March 15,
which covers social security income, federal withholding income tax and state withholding income tax. There is no detail tax
information such as filing status, exemption, deduction, credit, taxable income, tax rate and tax from Form W-2.

Verification and timing are two key issues. When the IRS and state governments have no tax information of filing status,
exemption, deduction, credit, retirement and taxable income before receiving tax returns, then verification cannot be dene by
comparisons before sending out tax refunds, which give criminals a chance for possible tax invasions. Verification with
comparison is needed before sending out tax refunds to reduce to avoid potential tax gap.

There are about 38 million federal taxpayers in the United States reported earning $9.03 trillion in AGI and paid $1.23
trillion in income taxes in 2013. The top 50% of all taxpayers paid 97.2% of all income taxes, while the botiom 50 percent paid
the remaining of 2.8% in 2012. All state tax return numbers may be somewhat lower than 138 million because some states have
no state tax. The IRS and state governments are very busy to process tax returns and tax refunds during the tax season. When
employers transfer withholding income taxes for many employees, who have non-complex tax gituations, one-source income
and gross income less than $100,000/year to federal and state governments, these employees may have no or very smal! amounts
of tax dues or tax refunds. The complexity of the existing two federal tax systems with Tax Rate Schedules, Tax Tables, Tax
Computations, changeable taxable income ranges and tax rates could be simplified and improved to let many taxpayers to have
option to not file tax returns. The processing time and operating cost could then be reduced significantly. Then, the IRS and
state governments can have more time to verify tax returns with comparisons.

2. The proposed LG Tax System for reducing or avoiding tax evasion

A. Combining and simplifying existing two tax systems into one system

Complex existing federal Tax Rate Schedules and Tax Tables/Tax Computations with changeable taxable income (TD)
ranges can be combined together simply. 2011 and 2012 tax systems have been discussed with a linear and gradual (LG) tax
system by Kao and Lee (2013 and 2014b). Tables 4 shows the LG tax system for 2014. The 7 tax brackets in the existing two
tax systems are reduced to 4 with 43% reduction. Its taxable income ranges are simplified into such as 0-100,000, 100,000-
250,000, 250,000-450,000, and over 450,000, All Tax Schedules and Tax Tables/Tax Computations can be replaced by Table
4,

When individuals (Married Filing Jointly or Qualifying Widow(er)), have their taxable incomes from 0 to $100,000, a
linear formula of ¥ = a + x/b is found to match tax rates from the Tax Rate Schedules and 12-page Tax Table. There is a check
tool for tax rates within a narrow range of 10%-16.71%. Here 1/1,490,313 is a constant, which is the slope of y = a + x/b. Tax
rates change linearly over taxable incomes from 0 to $100,000. The bottom tax rate is 0.1 or 10% (a}.

Teox rate = 0.1 + TI/1,490.313 (tax rate range check: 0.1 0.1671) ..o vv it (1)
Example 1: When a Married filing jointly has a taxable income of $39,835.26, the tax rate formaula is 0.1+TV/ 1,490,313
(for 2014) with the range check (10%-16.71%). Then 0.1+39,855.26/1,490,313=12.67% is the tax rate (tax is $5,056.84), When

2014 Tax Table (39,850-39,000) is used, the tax is $5,074 and tax rate is at 12.72%. Their tax rate difference is 0.05%, which
is very minor. The item (39,850-39,000)/39,875 causes tax rate difference 0.13%.
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Table 4 _LG Tgx Sys'tem for Federal Individual Tax Return (2014)
(1) Married Filing Joiatly or Widow(er), (2} Head of Household, (3) Single, and (4) Married Filing Separately

Filing  Taxable Income (TI Y
fing canle Tnoome éer ) 1?;11' LG tax rate formula ;Faat)e( Range check Your
1 0 100,000 0.1+ TIxF / 1,490,313 0.1-0.1671 o
12 100,000 250,000 0.1228 + TIxF/2,255,639 0 167'1~0.2336
/3 250,000 450,000 0.3346 - 25,256.3/TIXF 0.2336-0.2785
é}/féll 450,0010 0.396 - 52,875/TI<F ' 0.2785-0.396
0.1+ TIxF/

100,000 1,062,699.3 0.1-0.1941
272 100,000 250,000 0.1562 + TIxF/ 2,636,203.9 0.1941-0.251
2/3 250,000 450,000 0.3383 - 21,881.3 / TIxF 02251—0 2lS99
2/4 450,000 0.396 - 47,745 / TI=F 0 2899-6 396
371 0 75,000 0.1 + TIxF £791,139.2 . 0.1-0 1‘948
32 75,000 200,000 0.1621 + TIxF /2,293,578 0 1948—0-2493
3/3 200,000 400,000 0.3299 - 16,120/ TIxF 0.2493—0.2896
3/4 400,000 0.396 - 42,560/ TIxF 0 2896—6 396
a1 0 50,000 0.1+ TIxF / 745,156.5 10.10.1671
4/2 50,000 125,000 0.1228 + TI=xF/ 1,127,819.5 0 16'}l~0'2336
4/3 125,000 225,000 0.3346 - 12,628 / TIxF 0'2336-0‘2785
4/4 225,000 0.396 - 26,437.5/ TI<F 6.2785-6.396

‘ When the s-n-nple LG t‘ax -rate formulas in the Table 4 are used to replace Tax Tables (12 pages), the filing status has b
simplified and improved significantly. Their results are very compatible. Figure 1 shows tax rate di}ferencesgbetween IfG f;;:
;ystem and 2.01.4 Tax Tables and Tax Computations. There are minor differences except low taxable incomes less than $1,000

rom t}'w ex1stm‘g Tax Table, tax rates at low taxable incomes from $5 to $1,000, tax rates are from 20% to 16% d,I 1‘V‘
respectively, which are not reasonable. The tax rates at low taxable incomes (< $1,000) should be close to 10% R ’

e ;; ?—fn d:g:rﬁbii;itslg lf)erio?‘ill:j,;:ff:mploigrlers may consider filing period factor (F) and government regulations and modify tax
. shows different filing period factors. For tax simplification and reform, these const i

¢ : , ants (a, b, cand d) in

;ZfeLG tax system {Tax rate= a + T1/b ot ¢ — d/TIy may be modified and adjusted for more efficient way. Iny = a + x/b )tax

mori {¥) aganﬁt t?);able incomes (x) change smooth}y with constant slope 1/b, which is not related to taxable income arid is

o eriason_a e. The equation of y = a + x/b is sugggsted to be used for all taxable income ranges except last taxable income
ge. In y = ¢ - d/x, tax rate slope relates to taxable income and always changes at d/x”, which are used in the existing U.S

federal systems. For last taxable income range, y = ¢ - d/x is suggested.

Table 5 LG Tax Rates for Federal and state Individuals on Different Filing Periods

D (daily) W (weekly) BW (bi-weekly) SM (semi-month) M (month) O (quater) SY {semi-year) Y (vearly)

363 52 26 24 12 4 2 1

When employers and employees (individuals) use the same LG tax system (Table 4) instead of the two tax systems (Tables

: t11, 2 [a:lgd 3}, both employers and individuals Illave the same standard and reference to be used for comparisons. Employers use
- the tax system (Table 4) to calculate withholding income taxes and transfer to governments. When employees provide

N : . . ; .
“;:icﬁlrgte tax information such as filing status, exemption number, retirement, deduction and credit, withholding income taxes
¢ more accurate. Especially employees have simple tax situations with stable income, fixed retirement, standard

i:lu;tlon, anFl credit that are less than $100,000, accurate income taxes can be calculated by employers. These employees
y have option to let the IRS and state governnients to know they would not file tax returns because there is no difference

b : o .
dzrh;ee}tlh withholding Income taxes and taxes in tax returns, Less tax return numbers can reduce work of governments to process
g the tax season, which is helpful for governments to verify more tax returns and reduce potential tax evasions.

55




B. Tax refunds, timing and verification

Employers estimate income taxes according to different filing periods. Yearly withholding tax reports can be done and
reported to the IRS and state governments by Jan 15 or 31. The tax report summary for each employee can have tax information
of name, social security number, filing status, exemption number, retirement, deduction, credit, taxable income, tax rate, tax
and address, Taxpayet’s filing status, exemption number, retirement, deduction, credit, gross income, taxable income, tax rate
and tax could be used for detail comparison and verification, which can be done automatically, when to the IRS and state
governments receive tax returns, Filing status, exemption number, deduction, credit and taxable income, tax rate and tax are
not covered in Form W-2. If there is unmatched item or large difference such as taxable income difference more than $2,000
or tax rate difference more than 10%, tax refunds can be hold for further inspection, which reduce or avoid potential tax frauds.

From timing issue, the tax report summary can go to the IRS and state governments electronically by Jan 15 or Feb 15
with modifications. Some individuals, who meet certain conditions, such as gross income less than $100,000, interest/capital
gain less than $2,000 and tax difference less than $200, may have option to not file tax returns. Some employses may modify
their tax information through their employers electronically by Feb 10. Then the IRS and state governments have ali employees’
tax information of filing status, exemption number, retirement, deduction, credit, gross ingome, taxable income, tax rate and
tax by Feb 15. Before receiving tax returns by April 15, the IRS and state governments already have tax information ready and
enough time to verify tax returns for all employees. If employees change tax information (except deduction, retirement, credit
and income) between their employers’ reports and tax returns, their tax refunds may be postponed reasonably because of the
significant changes, which need extra verifications. The LG tax system could help the IRS (and State governments) to reduce

or avoid potential tax evasions.

Related computer programs to calculate taxable income, tax rate, and tax amount automatically have been developed for
the LG federal individual tax system in 2012, 2013, 2014 and 2015 and some states with complex individual tax situations such
as CA and HI, A tax filing status from the four statses is selected. When gross income, exemption, retirement, deduction,
credit and withholding income tax are inputted, the computer programs recognize the tax filing status, pick up related LG tax
rate formula and calculate taxable income, tax rate, tax refund or tax due automatically. A tax rate range check is provided to
check its tax rate calculation, which must be within the narrow tax rate range check to reduce calculation mistakes.

C. Tax return option on filing exemption for reducing tax evasions

The total amount of resources needed to support the IRS activities for FY 2012 is about $13.6 billion, which is $1.5 billion
more than the FY 2010 level of $12.1 billion. The IRS examined the collection cost was $4.7 billion in 201 1(Greenberg, 20135).
The simple linear and gradual (LG) tax system provides governments, employers, and individuals to calculate accurate taxes
yearly, which may help many taxpayers with non-complex tax situations such as one income source, less than $106,000 income
and unchangeable filing status and exemption number fo match withholding income taxes with tax returns. So many taxpayers
may have option to file no tax returns. If 30% fax returns are reduced, billions of dollars can be saved, which also can reduce

potential tax evasions.

Example 2: A mother as Head of Household with two dependents (under 17) has one-income source at $75,000 yearly. She
claims standard deductions. Her employer deducts related tax payments (including withholding income tax) for every two
weeks and that year. Her Standard Deductions in 2014 are 59,100 for Head of household and $3,950 for each persoaal
exemption. Other deductions are various, such as retirement, health deduction and credit, Her retirement is $300 bi-weekly.
Each child has tax credit $1,000. Tax data may be calculated by a computer software product automatically.

Taxable income (TT) = Income (I) - Standard Deductions (SD) - Exemption (E) - Other Deductions (OD) ... (2)
3)  Gross Income (two weeks): 75,000/26 = 2,884.62
Taxable income = 75,000 - 9,100 — 3,950 x 3 — 300 x 26 = $46,250
TI (2 weeks) = 2,884.62 - (9,100 -+ 3,950 » 3)/26 - 300 = 1,778.85

Tax rate = 0.1 + T1/1,062,699.3 (2/1) = 0.1 + 46,250/1,062,699.3 = 14.35%. i (3)
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Income tax (two weeks) = Tax rate x 1,778.85 - 1000 x 2/ 26— $178.38

4) There is an additional payment with $2,500 (bonus or salary raise) in December:

Final tax rate=0.1 + T1/1,052,631.6 (2/1) = 0.1+ (46,250 + 2,500)/1,062,699.3 = 14.59% ............. (4)
Total income tax = Final tax rate < 48,750 — 2000 = $5,111.35 ..o re i e, (3
Last income tax payment = 5,1 11.35 - 178.38 X 25 = $651.85 .ot iinn e {6)

Tilg IRS may have her tax records as Head of household with two children, one-income source $75,000 yearly, Standard
Deduction $9,100, 3 exemptions, retirement $7,800, child credit $2,000, taxable income $48,750 and totél Withhoidi’ng income
tax?s $5,111.35 at yearly tax rate of 14.59% from her employer’s tax summary reported by Jan 15 or 31. She may have an
option to not file tax return if she has her total interest and capital gain less than such as $2,000. . d

Example 3: When a man, who files as married couple with two children, works and lives in California and has a one-
source annual based income of $95,000 from his company. His employer may use our tax software product to deduct related
withholding taxes and credits on a bi-weekly and yearly basis. His federal standard deductions are $12,400 for Married Filing
Jointly and $3,950 for each personal exemption. He has state standard deductions of $7,812 and exeml’)tion credit of $212 for
Married Filing Jointly and dependent exemption credit of $326. He has one child credit for federal tax return. His retirement is
at $146.15 biweekly and medical insurance is at $153.85 biweekly. |

His employer calculates his initial federal income tax rate is at 13.96% and income tax (bi-weeks) is $278.30. His
withholding taxes (bi-weeks), including withholding income tax, Social Security and Medicare from both employee‘ an'd his
fsmpioyer, are $837.34 for the federal government. His initial California income tax rate is at 3,13% and income tax (bi-weeks)
is $53.59 to his state. His biweekly payroll is $3,042.44. By the end of the vear, if he receives a boaus of $4,500, which needs
to be adjusted, his yearly overall federal income tax rate is at 14.26%, which is slightly increased from ’13.9%% His total
withholding taxes, which include total income withholding tax, social security and Medicare from both employ(;e and his
t:mployer, are $23,279.14 to the federal government. His total federal income tax is $8,055.64. His yearly overall California
:nc?me fax rate i8 at 3.24% %, which is slightly increased from 3.13%. His total state taxes are $1,590.73 to the State of
California. His last biweekly payroll is $6,180.84 in the December. His yearly total federal taxable income is $63,500. His
yearly total payroll is $82,241.88. These calculated numbers are shown by the tax software automatically. T

The IRS may have his tax records of Married Filing Jointly with two dependents, one-income source $95,000 yearly
SEmldard nguction $12,400, retirement $3799,90 and total federal withholding income taxes of $8,055.64 at 14.261% and statc;
mcome taxes of $1,590.73 at 3.24%. The State of California may have his state tax records of $1,590.73 at 3.24% besides his
tax ﬁling status, exemption, deduction, retirement and taxable income. If the family has no other income except from their bank
saving interest of $225.87, which may be not considered as a major taxable income or use the above federal and state deductions
.and tax credits, the family has income taxes the same as $8,055.64 and $1,590.73 respectively for the family to file the federal

gnd state tax returns. The family may have an option to file no the federal and state tax returns if total interest and capital gain
is less than such as $2,000.

If he reports the above bank saving interest of $225.87 to his employer or the RS and adds it as his income, the famil
nfseds to pay total federal income tax of $8,097.51 with the difference of $41.87 and total state tax of $1,600 éZ with thz
difference of $10.09, which is shown by the tax software product automatically. Total extra federal and state ’taxe:s are $51.96
(= $41.87+$10.09). It is not worth to file their federal and state tax retumns by paying an extra $41.87 to the federal govemmém
ar.id $10.0Q to his state government, which involve more tax processing costs and time to the governments. This case has been
discussed in 2015 AEF Confereace (Kao and Lee, 2015). If bank interest and investment capital gain are less than $2,000 and
federal tax difference less than $200 between income withholding tax and calculated tax in the federal tax return it’ may be
suggested to offer these taxpayers to have an option to file no federal tax returns, which reduce tax retumn numbers’ for sazing
tax processing time and costs, and eventually reducing potential tax invasions.
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Conclusion

The two major reasons to cause potential tax evasions are discussed in the paper. One is the IRS and many state
governments make two tax systems for employers and individuals separately. Tax Schedules are used to estimate withholding
income taxes, Tax Tables and Tax Computations are used for individuals to calculate their tax returns. The two tax systems are
not connected with each other. Employess and individuals have different standards or references, and two tax systems may
have no similar tax rates. Another reason relates to timing problem. Detail tax information, such as tax filing status, exemption,
deductions, taxable income, overall tax rate and tax amounts, is not known by the IRS (and state governments) before receiving
tax returns by April 15. When receiving tax returns from individuals, the IRS and state governments have no detail tax
information as references to compare and verify these tax returns. The two major reasons would give a chance of fraud for a

possible tax evasion.

The current two federal individual tax systems with Tax Schedules and Tax Tables/Tax Computations have been
recognized and combined together. Then governments, employers, and individuals can use the same LG tax system as standard
and common reference. Employers can report tax summary with detail tax information, such as tax filing status, exemption,
deductions, taxable income, tax rate and tax, which is not covered in W-2 Form by March 15, to the IRS and state governments
by Jan 15 or Feb 15 with modifications. Before receiving tax returns by Feb 15 - April 15, the IRS and state governments
already have tax information and enough time to verify tax returns for all employees, which could help the IRS and state
governments to reduce or avoid potentiaf tax fraud.

The supporting computer programs to calculate taxable income, tax rate and tax automatically have been developed
according to tax filing status, gross income, exemption, retirement, deduction, credit, and withholding income tax. The
computer programs recognize the tax filing status, pick up related LG tax rate formula, and calculate taxable income, tax rate,
tax refund or tax due automatically.

There are about 138 million tax returns per year. The average cost of estimated average taxpayer burden for individuals is
about $210 by the IRS, 1f 20% of tax returns are exempted from filing out of total filings, the substantial amount of $5.8 billion
can be saved. Significant time and costs could be reduced for the IRS and state governments. When tax return numbers are
reduced, potential tax evasions could also be reduced. '
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Figure 1 Existing Federal Individual Tax System and L.G Tax System
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9=81,000,000, 10=$5,000,000, 11=510,000,000.)
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Abstract

On October 30, 2015 the SEC finalized the rules for securities crowdfunding under Title I1I of The Jumpstart Our Business
Startups (JOBS) Act of 2012. Starting in the spring of 2016, all investors will have the ability to invest in startup companies
through registered online intermediaries known as crowdfunding portals and broker-dealer offering platforms. We estimate the
performance of 144 private firms listed in the Wall Street Journal to see whether non-accredited investors should have an
interest in investing in private companies through the new platforms and discuss whether non-accredited investors can have
similar success.

Introduction

Unicorns is a term used to describe private venture-capital backed startup firms valued at over $1 billion. Stanford (2015)
reports that 2015 may well be remembered as the year of the unicorn. He identifies 47 companies reaching unicorn status in
2015 from the United States (US) and 28 from outside the US. Nearly $33 billion was invested in unicorns in 2015 and Stanford
reports the median deal size of $158 million. Not all the money raised was from venture capital however as Stanford notes that
Fidelity, Wellington Management and T. Rowe Price put money into 23 unicorns combined in 2015.

The results from unicorn investing are of relevance in light of the new rules regarding crowdfunding. One can look at the
experience from the current unicorns and infer what may happen for investors who are early stage investors under the new
rules. On October 30, 2015, the Securities and Exchange Commission (SEC) approved rules that allow all investors to invest
and receive equity stakes in startup businesses via crowdfunding. For the first time, private company issuers are able to solicit
investments in their securities using public advertising, and permit investment by both accredited and non-accredited investors.
Prior to this change only accredited investors (investors whose net worth exceeds $1 million or who earn more than $200,000
a year) could participate in equity crowdfunding. The possibility of non-accredited investors participating in equity based
crowdfunding began with the passage of the 2012 Jumpstart Our Business Startups Act (JOBS Act). This latest SEC rule change
under the Title ITI portion of the JOBS Act opens the way for private startup companies to raise money from a wide range of
investors in return for equity. Mary fo White, the SEC chair since April 2013, stated in her speech to the 41% Annual Securities
Regulation Institute in Coronado, CA that crowdfunding is “the start of what promises to be a period of transformative change
in capital formation.”

Taylor (2015) indicates Title IIT is overdue because the Joint Small Business Credit Survey Report for 2014 reports smali
businesses continue to struggle to obtain their desired capital through traditional methods. In addition, small loans that startups
and small businesses desire are very difficult to obtain. Taylor believes equity based crowdfunding is superior to the traditional
debt based funding startups traditionally get. Equity based crowdfunding does not require collateral to receive funds and it
doesn’t increase the firm’s chances of bankruptcy. This may create a moral hazard problem leading business owners to take on
too much risk but the added risk may also allow business owners the opportunity to discover new ways 1o innovate their
products or business models. Taylor further argues that only time will tell if equity crowdfunding will wotk to fund small
businesses.

By examining the performance of the 144 unicorns listed in The Wall Street Journal (WSJF), we show why non-accredited
investors will be interested in investing in startup firms. We examine unicorn investors to determine who has been the most
successful in picking unicorns and from those results we infer how non-aceredited investors might fare as they invest in startups.
Clearly, the new rules have only recently seen implantation so only time will tell whether investors can indeed find the next
unicorns. In addition, we examine what might be the best strategies for non-aceredited investors to use equity crowdfunding
and how equity crowdfunding may be tweaked to create a better investing environment.
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Title I of the JOBS Act — Nen-aceredited Equity Crowdfunding

The Jump-Start Our Business Start-Ups Act (JOBS) was enacted into law on April 5, 2012. The law was enacted to help
facilitate capital raising for smaller companies by easing the regulatory burdens imposed by Federal securities law. The JOBS
Act amended the Securities Act of 1933, providing an exemption, for the small businesses, from registration for the offer and
sale of securities in connection with crowdfunding transactions similar to that provided to accredited investors (for more
information on the crowdfunding exemption, see Walsh (2015)). It has taken the SEC over three years, but the final rules
regarding Title III of the JOBS Act were finally adopted on October 30, 2015 allowing business enterprises to raise capital
through crowdfunding initiatives, The new rules will become effective on May 16, 2016, The long delay in implementing Title
1I by the SEC has been concerns about letting non-accredited investors make investments in illiquid and risky equity and
whether there is sufficient regulation regarding equity crowdfunding.

The new rules will allow companies to raise up to one million dollars over a twelve month period without having to comply
with the Securities Act’s registration requirements. The transaction has to be conducted through a broker or funding portal
registered with the SEC. The amount a single investor can invest cannot exceed either $2000 or five percent of the annual
income or net worth of the investor if either the annual income or the net worth of the investor is less than $100,000, and ten
percent of the annual income or net worth of such investor if either the annual income or net worth of the investor is equal to
or more than $100,000. The maximum amount of equity that can be sold to a single investor shall not exceed $100,000. There
is no limit on the number of investors that may participate in a crowdfunding offering. There are certain companies that are not
eligible to crowdfund under Title 1T of the JOBS Act. These would include non-US companies, public companies, investment
companies and any company with any person that is subject to federal and state disqualificrs. Companies conducting a
crowdfunding offering will be required to disclose certain information in an offering statement on Form C filed with the SEC
and this statement is to be shared with prospective investors. Information about officers and directors as well as owners of 20
percent or more of the company would need to be disclosed. The issuer would need to provide a description of the company’s
business and the use of the proceeds from the offering. A description of the financial condition of the company would be also
be needed. Further information required includes the price to the public of the securities being offered, the target offering
amount, the deadline to reach the target offering amount, and whether the company will accept investments in excess of the
target offering amount,

Companies that have filed a Form C to do a crowdfunding offering must file an ongoing annual report on Form C-AR with
the SEC after the offering is completed. In the offering documents the company would be required to disclose information in
the financial statements depending on the amount offered and sold during a 12 month period. For offerings amounts of $100,000
or less, the company must provide GAAP financial statements for the two most recently completed fiscal years of operations,
and filed income tax returns for the most recently completed fiscal year. In both cases, the statements and tax returns need to
be certified to be true and complete by the issuer’s principal executive officer. If the target offering amount is more than
$100,000, but less than $500,000, financial statements must be provided and reviewed by an independent public accountant.
For issues of more than $500,000, reviewed financial statements must be provided by the issuer which was a departure from
the SEC’s original request for audited financial statements. Issuing companies would be required to amend the offering
document to reflect material changes and provide updates on the company’s progress toward reaching the target offering
amount. Companies relying on the crowdfunding exemption to offer and sell securities would be required to file an annual
report with the SEC and provide it to investors.

Kinds of Equity Offerings on Internet-based Platforms

Title T joins two other exemptions that were created by the JOBS Act regulating security crowdfunding. Title II lifted the
ban on general solicitation for certain Regulation D offerings and Title IV, known as Regulation A+ because it expanded the
existing Regulation A exemption. Under Regulation D, accredited investors have invested through equity based platforms since
2011. The JOBS Act simply accelerated the growth of equity crowdfunding.

Title II of the JOBS Act, which has been in effect since September 23, 2013, lifted the prohibition on publicly soliciting
investments for private securities under Regulation D, Rule 506(c). Only accredited investors can participate in Rule 506(c)
offerings but up o 15 non-accredited investors can participate in the traditional Rule 506(b), where general solicitation is still
banned. The new feature of Rule 506(c) is the ability of issuers to advertise, allowing investors to more easily search for
placements that suit their needs. Crowdnetic’s, 03 2015 Report identified 6,063 private offerings that have recorded capital
commitments of approximately $870.0 million over the second year of Title II. This is compared to the 4,712 private offerings
that had received capital commitments of $385.8 million through the end of the first year of Title I activity representing growth
of 28.7% in the number of offerings and a growth of 125.5% in the amount of recorded capital commitments. These figures
represent the performance of offerings under Rule 506(c). Rule 506(b) offerings are not included which would list
crowdfunding platforms, and Crowdnetic indicates that it is likely that the numbers of 506(b) offerings and the amount of
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capital raised are higher than that of 506(c) offerings. Crowdnetic states that business owners can now take their concept or
product directly to the crowd to validate viability instead of relying solely on traditional angel investors and venture capitalists.
Raneri‘ (2015a} indicates Rule 506(c) has stricter requirement to verify investors’ accredited status, which appears to hold back
many issuers from taking advantage of the opportunity to reach more investors.

Final rules under Title IV of the JOBS Act were passed March 25, 2015 and went into effect June 19, 2015. Title IV allows
an unlimited number of accredited and non-accredited investors to invest in Regulation A+ offerings, Freedman and Nutting
(2015) say Title IV is ideal for growth and later stage companies that want to file so calied mini-IPOs. Raneri (2015b) state the
SEC created an intermediate capital formation step on the road to going public that could be very beneficial for companies and
mvestors. However, Title IV is not viewed as being good for seed stage startups since compliance costs are projected to be high
fo;' the amount of capital being sought in smaller offerings. The Regulation A+ exemption was expanded from a $5 million
raise limit to a $50 million limit but divided into Regulation A+ Tier 1 raising up to $20 million and Tier 2 up to $50 million.
Before the JOBS Act, Regulation A issuers could sell unrestricted securities to non-accredited and accredited investors. The
exlpal,nded Regulation A+ still lets non-accredited investors participate but limits their annual investment in offerings above $20
m}ll%on to 10 percent of their income or net worth. All investors can invest an untimited amount in Tier 1 offerings up to $20
million. In addition, Tier 2 preempts blue sky review so there is no need for approval by every state in which the offering is
made. Tier 1 will still require blue sky review. Regulation A+ offerings are referred to as mini-IPOs as issuers are required to
go through'a scaled down registration process and file an offering circular with the SEC which is a prospectus like document.
Again, Freedman and Nutting believe seed stage and startup companies will not use the Tier 1 part of Regulation A+ mainly
because offerings still require blue sky review and compliance which is probably going to be too costly and time consuming.
Raneri believes Regulation A+ will allow founders and early stage investors to get some liquidity from having their money tied
Ep ﬁ)r years. He feels this is important because more and more companies are delaying IPOs because of the cost and regulatory

urden.

Other options include equity crowdfunding through intrastate securities exemption. Under the Section 3(a)(11) of the
Securities Act of 1933, issuers with headguarters in a particular state may sell securities to all investors who live in that state.
Coverman (2015) shows that as of November 1, 2015, 29 states and the District of Columbia have such exemption in place.
Some of these exemptions are variations of Title IIT of the JOBS Act, in terms of the dollar limits on capital raising, and
mvestment limits for non-accredited investors.

.Freedman and Nutting (2015) report that as a result of the various ways private securities can be listed online, entreprenetrs
and investors are confused about the differences between the exemptions and platforms where you find these offerings. Similar
to Freedman and Nutting, Table 1 shows the differences, from an investor’s point of view, between the four kinds of equity
offerings that investors eventually will find on online offering platforms. There is lots of speculation about equity crowdfunding
anq how equity offering platforms will work. It would appear the natural progression of capital raising will be using Title I
or intrastate securities exemption for early seed stage startups, moving to Regulation D for early growth stage companies that
are expanding, and then Regulation A+ for pre-IPO later growth. Using Title II for the seed stage seems reasonable. Examining
the dollar amount invested in seed rounds of private venture-backed firms over the past five years from FactSet Mergerstat
'_shows the average invested to be $1.72 million and the median is $1.3 million out of 1,363 firms. As we will show later,
investors will be interested in the equity crowdfunding because of the potential returns,

Table 1: Different Kinds of Equity Offerings on Internet-based Platforms

Online Capital Raise Investor Investment Intermediary
Launch Limitin 1 Year Staius Limit Required
Title TV
Reg. A+ Tier 1 June 19, 2015 $20 million All Investors No limit No
Title IV Depends on
Reg. A+ Tier2 June 19, 2015 $50 million All investors income/worth No
Title I1 Accredited
Reg. D Rule Sept. 23, 2013 No limit investors and 15 No limit No
506(b) non-accredited
investors
Title 1t Accredited
Reg. D Rule 506(c) Sept. 23, 2013 No limit investors only No limit No

Intrastate Eguity GA was first Typically $1 to  All investors Depends on Varies with each
Cyowdfundn}g Dec. §, 2011 $2 million income/worth state

Title H1i qu‘nty Depends on Yes, online
Crowdfunding May 16, 2016 $1 million All investors income/worth portals
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Results

Table 2 provides information regarding the 144 private venture-backed companies listed in the WSJ (Austin, Canipe and
Slobin 2015) as having valuations over $1 billion. Also in Table 2 is an estimated annualized return for each firm using data
from FactSet Mergerstat and the valuation reported in the WS.J. To calculate the annualized return, the date and dotlar amount
of each investment round prior to the firm’s public valuation is obtained from FactSet Mergerstat. Using data from Jensen,
Marshall, and Jahera (2014), it was estimated that when private companies went public, venture capitalists/angel investors who
had funded rounds of financing, owned around 60% of the public company at the time of the IPO. The valuation of these
companies was smaller (average valuation at IPO was $650 million) but the median rounds of funding, 3, is the same as the
private companies listed in Table 2. PitchBook.com reports the percentage stake in a company investors are willing to take for
a round of funding has been dropping. In the fourth quarter report in 2014, 40 2014 U.S. Venture Industry Report, the median
stake investors required for seed funding was 23% of the firm. The median for Series A was 28%, Series B was 23%, Series C
was 17% and for Series D and beyond is was 12%. Using these figures and knowing the median rounds of funding was five
for our sample from Table 2, investors should have around 69% of the company value after the financing rounds. Therefore,
the value of the company after investors have provided funding will be estimated to be 60% for this study. Winkler (2015)
interviewing Bill Gurley, a venture capitalist for Benchmark and known as one of Silicon Valley’s top technology deal malkers,
stated that when Benchmark talks to their limited partners about private companies, they discount the companies 40% as well.

The estimated annualized firm return prior to the public valuation date is then calculated by using the dates and amounts of
the equity funding from FactSet Mergerstat with the valuation listed in the W5/ cut 40 percent, The calculation is done using
the XIRR function of Microsoft Excel. An annualized return for the S&P 500 over the same time period for the private firms
is calculated for comparison purposes. All of the firms, except Lazada Group, have a higher estimated annualized return than
the S&P 500 return over the same time period. The average annualized return for the investors in the private companies is
5,355.43% (median is 119.19%) while for the S&P 500 it is only 10.49%. Eleven unicorns have annualized returns above
1000%. These are estimated returns and do not reflect the differences in returns between seed investors and the different series
investors. Seed investors in the firm would have annualized returns that would be higher than that reported since they are the
first to invest and hold a beiter stake in the company than series investors. The same would be true of first series investors such
as series A, if the firm has several rounds of funding. Keep in mind these returns reflect private companies that have made it
through the startup phase. Gage (2012) reports research done by Shikhar Ghosh who finds 3 out of 4 startups fail. This failure
rate is much higher than that reported by The National Venture Capital Association who estimate that 25% to 30% of venture
backed businesses fail. Needless to say, the returns for the sample are high.

Table 2 shows 21.17% of the unicoms were started by founders that had previous experience starting a firm. In addition,
83.33% of the founders have remained active in running their company. For those unicorns that report the total size of their
board and management team on FactSet Mergerstat, the total size is around 12 with average tenure of 4.30 years. Table 2
shows there are around 5 members to the board and around 45% of the members are independent from management. Unicorns
have on average 12.02 investors and 11.51 of the investors are classified as active. Table 2 points out that the average age of
the unicorns is 8.44 years and the average amount of equity that has been invested is $450 million based on available
information from FactSet Mergerstat.

Table 2: Summary Statistics of Unicorn Companies

Variable Number Mean Median Minimum Maximum
Experienced founder 137 21.17% 0 0 1
Active founder 144 83.33% 1 0 1
Total size Board/Management 128 11.85 11 1 39
Number on Board 114 4.95 5 1 12

% Board Independent 113 45.13% 0 0 6

Age of firm 143 8.44 8 1 28
Average Tenure 125 4.30 4 0 13
Latest valuation (billions) 143 3.59 1.5 1 51
Number of investors 136 12.02 11 1 63
Number of active investors 136 11.51 10 0 56
Rounds of funding 142 4.86 5 1 12
60% return (%) 120 5355.43 119.19 8.59 472908.16
Excess return vs. S&P (%) 120 5344.94 107.65 -13.22 472926.44
Total Equity per FactSet (billions) 124 0.45 0.27 0.002 6.01
Total Equity per WSJ (billions) 144 0.52 0.28 0.02 7.40
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Table 3 examines the investors in the unicorn companies reported in the S/ Sequoia Capital has invested in the most
unicorns, investing in 27 of the 144. Unfortunately, the amount invested in each unicorn by investor is not known because
FaciSer Mergerstat lumps all investors in the same seed or series together with the total dollar amount of each round of funding.
Interestingly, there were 414 different investors that invested in only one unicorn. Although not shown in Table 3, the investors
that have invested in the most seed rounds coincide fairly well with the list of investors in Table 3. The top three investors in
seed rounds were Sequoia Capital investing in 9 of the unicom seed rounds, Accel Parters investing in 11 seed rounds, and
SV Angel investing in 9 seed rounds. Given the dollar limits of how much money can be raised and invested each year by non-
accredited investors, seed investing might be the initial way non-accredited investors participate in equity crowdfunding, If
non-accredited investors are allowed to invest with accredited investors, it may make sense to invest with the investors that
have done it before such as the top firms listed in Table 3,

Table 3: Frequency of Investors in Privately-held Billion Dollar Club Members

Rank Investor Frequency Percentile  Cumulative # of Cumulative percentile
investments

1 Sequoia Capital 27 - 2,29 27 2.29
2 Accel Partners 19 1.61 46 3.90
3 Kleiner Perkins Caunlfied & Byers 18 1.53 64 5.42
4 Tiger Global Management 18 1.53 g2 6.95
5 Andreesen Horowitz 17 1.44 99 8.39
6 Google Ventures 15 1.27 114 5.66
7 Wellington Management 14 1.19 128 10.85
¥ T Rowe Price 13 1.10 141 11.95
9 Temaselk Holdings 13 1.10 154 13.05
10 Fidelity Investments 12 1.02 166 14.07
11 Goldman Sachs Ventures 12 1.02 178 15.08
12 Institutional Venture Partners 12 1.02 190 16.10
13 New Enterprise Associates 12 1.02 202 17.12
14 SV Angel 12 1.02 214 18.14
I5 DST Group 11 0.93 225 19.07
16 Founders Fund 10 0.85 235 19.92
17 Greylock Partners 10 0.85 245 20.76
18 Khosla Ventures 10 0.335 255 21.61
19 Various (4) 9 3.05 291 24.66
23 Various (3) 8 2.03 315 26.69
26 Various (7) 7 4.16 364 30.85
33 Various (13) 6 6.61 442 37.46
46 Various (7) 5 2.96 477 40.42
53 Various (14) 4 475 533 45.17
67 Various (27) 3 6.86 614 52.03
94 Various (76) 2 11.89 766 64.92
170 Various (414) 1 35.08 1180 100.00

Table 4 lists where the unicorns are located and the general industry each unicorn is associated with, The vast majority of
unicorns in the US are located in California and New York and the location of the most unicorns outside the US are in China.
The industry the majority of unicorns are in or refated to is the technology industry. The top three industry groups listed are
packaged software, internet software/services and information technology.
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Table 4: Billion Dellar Club by Industry and Location

Location Number  Percentage Industry Number Percentage of
of Total Total
California 56 39.1 Packaged Software 39 273
New York 10 - 7.0 Internet 30 21.0
Software/Services
Massachusetts 6 4.2 Information Technology i1 7.7
Utah 4 2.8 Catalog/Specialty g 5.6
Distribution
{llinois 3 2.1 Financial 7 4.9
Florida 2 14 Misc. Commercial 7 4.9
Services
Connecticut 1 0.7 Biotechnology 5 3.5
Georgia 1 0.7 Commercial 4 2.8
Printing/Forms
New Jersey i 0.7 Medical Services 3 2.1
Texas 1 0.7 Specialty Stores 3 21
Washington 1 0.7 Advertising/Marketing 2 14
Washington DC 1 0.7 Aerospace & Defense 2 1.4
Total U.S. 87 60.8 Computer Processing 2 1.4
China 24 16.8 Data Processing Services 2 1.4
India 7 4.9 Movies/Entertainment 2 1.4
Germany 5 3.5 Speciaity 2 1.4
Telecommiunications
United Kingdom 5 3.5 Wholesale Distributors 2 1.4
Singapore 3 2.1 Apparel/Footwear 1 0.7
South Korea -2 1.4 Broadeasting 1 0.7
Sweden 2 1.4 Computer Peripherals 1 0.7
Canada 1 0.7 Food Distributors 1 0.7
Czech Republic 1 0.7 Life/Health Insurance 1 0.7
France 1 0.7 Personnel Services 1 0.7
Hong Kong 1 0.7 Pharmacenticals 1 0.7
Israel 1 0.7 Retail Trade 1 0.7
Luxembourg 1 0.7 Semiconductors 1 0.7
Netherlands i 0.7 Technology Services 1 0.7
Taiwan 1 0.7 Telecommunications 1 0.7
Equipment
Total International 56 39.2 Tools & Hardware 1 0.7
Total 143 100.0 Total 143 100.0

In Table 5, the unicorn excess returns (return for the unicorn less the return for the S&P 500 over the same fime frame) are
divided into quartiles with quartile 1 representing unicorn excess returns above 197.97%, quartile 2 and 3 having excess returns
greater than 56.08% but less than 197.97%, and quartile 4 has unicorn excess returns that are less than 56.08%. Unicorn
variables from Table 2 are than compared across quartiles to test for differences in the quartiles. First, the median excess retum
of quartile 1, is significantly larger than the other three quartiles. The unicorns with the largest excess returns have some
characteristics that are significantly different than the other quartiles. The total size of the board/management is significantly
smaller and the age of the firm is significantly Jess in quartile 1 than the other quartiles, Comparing quartile 1 to quartile 4, the
average tenure of the board/mapagement is significantly larger in quartile 4 and quartile 4 has significantly more rounds of
funding than quartile 1. Tt would appear the longer the unicorn is around, the unicorn’s excess return starts fo fall. Stanford
(2016) reports that given market volatility, oil prices, and fears of overly frothy private valuations, investors that would like to
cash in on their private investments by taking a company public are having to wait given the conditions. He indicated a number
of unicorns expected fo make a public exit in 2015 waited. There appeared to be a rise in what some refer to as private IPOs,
A private [PO is a late-stage funding cound above $40 miltion. Stanford reports the number of private IPOs rose to a high of
135 in the third quarter of 2015 and there have been 44 deals of $40 million or more completed in the first month of 2016. The
problem he states for unicorn investors is these late round fundings cut intoe the returns that were thought to be over a hundred

times the return on investment,
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Table 3: Independent variables by return quartile

Variable Number Mean Median Minimum Maximum
. Quartile 1 (Excess return greater than 197.97%)
Experienced founder 28 28.57% 0 0
Active founder 30 83.33% 1 0 !
Total size Board/Management 25 8.64 9 2 1
Number on Board 20 4.15 4 1 %
% Board Independent 19 15.79% 0 0 >
Age of firm 30 5.8 5 2 ;
Average Tenure 25 3.0 : 2 0 o
Latest valuation (billions) 30 4.84 1.8 1 Y
Number of investors 30 12.13 8‘5 2 3
Number of active investors 30 11.70 8‘5 0 p
Eounds of funding 30 4.27 4 2 596
xcess return vs. S&P (%) 30 : =
Total Equity per FactSer (billions) 30 s 523'; o0 St
. Quartiles 2 and 3 (Excess return greater than 56.08 and less than 197.97;%) .
Exp‘enenced founder 60 23.33% 0 0 i
Active founder 60 96.67% 1 0
Total size Board/Management 58 13.09° 12 2 1
Number on Board 53 5.13 5 1 >
% Board Independent 53 43.40% 0 0 142
Age of firm 60 8.70"" 8™ 3 21
Average Tenure 58 4.19 4 1 13
Latest valuation (billions) 60 4.06 1.7 1 4
Number of investors 60 12.70 lﬁ 1 32
Number of active investors 60 12.52 12 1 35
gounds of funding 60 4.95 5 1 9
xcess return vs. S&P (%) 60 108.4
Total Equity per FaciSet (billions) 60 0.456 -13225 008 137687
‘ Quartile 4 (Excess return less than 56.08%) ‘
Experienced founder 30 13.33% 0 0 1
Active founder 30 90.00% 1 0 1
Total size Board/Management 30 14,937 157 1 2
Number on Board 29 590" 6 1 17
% Board Independent 29 68.97% 0 0 61
Age of firm 30 12377 1157 5 28
Average Tenure ‘ 30 590" 6" i 13
Latest valuation (billions) 30 1.81 1.2 I 1
Number of investors 30 13.97 1.3 2 3?
Number of active investors 30 12.73 12 2 29
lE{ounds of funding 30 6.50"" 6.5 2 12
xcess return vs. S&P (%) 30 35.57 -
Total Equity per FactSet (billions) 30 0.35 4(3:2388 0oe ey

***,*"f Signiﬁcantly larger than quartile 1 at the 1% level and 5% levels, respectively.
+++ Significantly larger than the other quartiles at the 1% level.

Conclusion

Equity crowdfunding gives ordinary investors the potential ability to invest in the early stage '

Investors have complained that this early investing has disappeared in public offerings due to ci}stlygresggfa?;rg; H%Z{;l‘gr;l:ejl :1;21
as Sar.banes-Ox‘ley and DodFl—Franl< forcing companies to grow larger before going public. We have shown the reward for ear}
stage investing is thfa potential for large returns but one of the problems of early stage investing is the potential for fraud becausz
the non-accredited investors lack experience. Other issues associated with equity crowdfunding are the lack of liquidity and

the T18K e SEC 18 11]Illtil’1g t] 1e amount Of d =
. Ih mg a non-acces Bdlted “Vest() can d” to 1 & the exposure to 11 k but t] ere
fll}l g T Cduc h p ) 3 18
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Since non-accredited crowdfunding has not started yet in the US, it is too early to tell how popular equity crowdfunding
will be with non-accredited investors and whether fraud will be an issue. Examining the UK experience, equity crowdfunding
is growing and it appears it will change how small companies will capitalize themselves. Since non-accredited investors don’t
have experience investing in private companies, US equity crowdfunding platforms should follow the lead of UK platforms
and allow non-accredited investors to co-invest with accredited investors, Given that one of the geals of the JOBS Act is to
create job growth, the US may want to consider giving a tax break to investors that invest in startups similar to the UK. Another
example would be the Shanghai market where Jie, Areddy, and Areddy (2016} report that to spur investment firms to take more
risk on early stage tech startups, the Shanghai market is offering subsidies of up to 30 to 60% of financial losses incurred by
investors,
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Designing Effective Examples of Optimal Capital Structure
Estimation for the Intermediate Corporate Finance Course

Robert B. Burney, Coastal Carolina University
Abstract

Capital structure policy is a mandatory topic in courses in corporate finance. The level of detail presented depends on
the level of the course in question. While the topic is typically presented in overview in introductory courses, intermediate and
advanced courses frequently include estimation of an optimal capital structure. Numerical examples of optimal capital structure
in popular textbooks are frequently based on discounted cash flow valuation and weighted average cost of capital estimates
which vary based on the degree of financial leverage. This paper points out some potential pitfalls of such examples and
provides suggestions for maximizing their benefit to students.-

Optimal Capital Structure Theory

Optimal capital structure theory is essentially an application of discounted cash flow analysis. In this framework, the value
of any asset can be estimated as the sum of the present values of the expected future cash flows associated with the asset.
Because there is an inverse relationship between present values and discount rates, the possibility exists for increasing value
by reducing discount rates.

For an entire firm, the relevant cash flows are the firm’s Free Cash Flows (FCFs). An appropriate discount rate for the
firm’s free cash flows is the firm’s Weighted Average Cost of Capital (WACC) which considers in weighted proportion the
required rates of return of all investors who provide capital to the firm.

The funding mix which a firm chooses determines its WACC. As the funding mix changes, the WACC changes,
leading to the possibility of finding a minimum WACC — and, therefore and optimal firm value. Because the risk of financial
distress increases with the level of financial leverage, the required rates of return on the individual component costs of capital
increase as financial leverage increases. Thus, although inclusion of relatively cheaper debt in the funding mix at first reduces
the firm’s WACC, eventually the higher required rates of return overwhelm the advantage of cheaper debt funding as the firm
reaches higher levels of financial leverage. This explanation is commonly referred to as the “tradeoff” theory of capital
structure.

Although other factors such as agency relationships and degree of information asymmeltry also play a role, the tradeoff
relationship is generally accepted as the fundamental reason that capital structure policy is an important managerial
consideration. The examples discussed in this paper are the types often used to demonstrate the tradeoff relationship.

Numerical Examples

While mathematical functions and their graphical representations are often used to explain the effect of financial
leverage on firm value, students often gain greater insight from working through a detailed mathematical estimation. Typically,
percentage costs of debt are simply given in these types of examples. These costs of debt may or may not be explicitly linked
to realistic debt yields as might be associated with a level of default risk as reflected in debt ratings. In such examples, the
costs of equity at different levels of financial leverage are most often estimated using the adjustment of stock’s beta using the
Hamada model. This general approach is used by practitioners in actual valuations, so siructuring classroom examples in this
way provides students with a skill directly transferrable o the workplace.

Overall, these types of examples of the estimation of an optimal capital structure can be quite beneficial to the students.
However, the precise structure used in the example must be carefully developed to not only demonstrate the key relationships,
but also to increase the likelihood that a student will be able to work his or her way through the calculations in the example.
Certain examples from popular textbooks inadvertently introduce potential pitfalls to the student which seem to consistently
result in student frustration.

While many textbooks use some type of mathematical example when demonstrating the estimation of optimal capital
structure, few provide as comprehensive an example as that presented in the Brigham group of intermediate and MBA level
textbooks. Readers who teach corporate finance and have used one of the Brigham products are no doubt familiar with the
now long lived Strasburg Electronics Company example which has appeared largely unchanged in multiple versions and
editions of the Brigham textbooks.
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In this example, the hypothetical company is considering potential changes to its capital structure. An investment
banking team is said to have provided the necessary inputs. The example then describes the process of estimating the firm’s
WACC and value at various possible levels of financial leverage. For ease of calculation, the firm is assumed to have zero
growth, so the necessary discounting can be accomplished using the simple present value of a perpetuity formula. In addition,
the zero growth rate assumption makes the caleulation of free cash flow particularly straightforward. Ina zero growth situation,
there is no required additional investment in operating working capital. And, since depreciation charges would approximate
actual required investment in fixed assets, free cash flow would be equal to Net Operating Profit After Taxes {(NOPAT).
NOPAT is calculated as EBIT(1-).

In the Strasburg example, Net Income is $50 million and free cash flow is $30 miliion. The required rates on debt are
said to have been provided by the firm’s investment bankers. The rates on debt increase as financial leverage increases. The
after-tax effective cost of debt is simply the pre-tax cost times the adjustment factor (1-T), where T is the marginal corporate
tax rate. The firm’s required rate of return on equity capital is caleulated using the CAPM. Beta is adjusted for each potential
tevel of financial leverage using the Hamada Model. Finally, the number of share outstanding is calculated using the
relationship between the value of the firm’s operations at each level of financial leverage and the presumed amount of additional
debt funding necessary to create that level of leverage. The Brigham group’s example is presented in Table 1 below. Inthe
table, “Shares Repurchased” is presented to aid in the subsequent discussion although this variable does not appear in the
original Brigham example. Note that all values are state in terms of millions except for EPS and share value.

Tabie 1: Brigham Textbook Group Example

Wy 0 0.1 0.2% 0.3 0.4%* 0.5 0.6
W, 1 0.9 0.8 0.7 0.6 0.5 0.4
Pre-tax rq 7.70% 7.80% 8.00% 8.50% 9.90%  12.00%  16.00%
After-tax rg 4.62% 4.68% 4.80% 5.10% 5.94% 7.20% 9.60%
) 1.0870 1.1594 1.2500 1.3665 1.5217 1.7391 2.0652
T 1230%  12.30%  12.30%  12.30%  12.30%  12.30% 12.30%
Lo 6.30% 6.30% 6.30%. 6.30% 6.30% 6.30% 6.30%
Iy 12.82%  1326%  13.80%  14.50%  1543%  16.73% 18.69%
WACC 12820  12.40%  12.00%  11.68%  11.63%  11.97% 13.24%
Value of Operations 23398 241.96 250.60 256.87 257.86 250.68 226.65
Value of Debt 0.60 24.20 50.00 77.06 103.14 125.34 135.99
Value of Equity 233.98 217.76 200.00 179.81 154.72 125.34 90.66
# Shares 12.72 11.34 10.00 8.69 7.44 6.25 5.13
Shares Repurchased®** 1.37 1.34 1.31 1.25 1.20 1.11
$ Value per Share 18.40 19.20 . 20.00 20.69 20.79 20.07 17.66
Net Income 30.00 28.87 27.60 26.07 23.87 20.98 16.95
$ EPS 2.36 2.54 2.76 3.00 3.21 3.36 3.30

*starting capital structure, **optimal capital structure, #*¥not presented in original example
The required calculations are described in detail in the textboolk and in concise summary in the notes to the primary

table showing the main results. For the most part, the calculations are relatively easy to follow. The one exception is the
calculations necessary to determine the number of shares outstanding after the repurchase necessary to move the firm to the
new level of financial leverage.  The formula provided is as follows.

Npost = Mprior X (VO'pNew - DNew)/(VOpNew — Do) 1
In the example, this formula is applied using an assumed starting level of financiat leverage described by a total debt

ratio of .20. The zero financial leverage number of shares is thus determined by the characteristics of the firm at the .20 total
debt ratio level of leverage. The number of shares outstanding at each of the potential capital structures is calculated from the

10 million share starting point.
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The required rate of return on equity is based on the CAPM. The adjustment for differing levels of leverage is

accomplished through the use of the Hamada Model. Thi i i i ’
e g fhouse . This model describes the relationship between the firm’s unleveraged

By =By [1+ (1—T)(wa/ws)} 2)

In Table 1, the zero leverage value of beta is i
ble 1, : ; presented in bold. Also, the number of shares at the .20 total debt rati
E;Iia‘}i fiﬁr{:anclleﬂ 1ﬁverag; 18 plrle;entl;ad in bold. If a student begins with the zero leverage value of'beta and applies the proviilég
rrrula, he or she will be able to find the same leveraged betas i i
: ! presented in the table. However, if the student attempts
20 calcuia{c)e the number.oi" shares outstanding starting at the zero financial leverage level, the numbers in the table will zI:ot
aﬁgﬁzrr ;Col pgicrzl(;rr;:‘clt(.) Th;ls is be_clalmse tliie nature of the relationship causes the number of shares outstanding calculated from the
0 million will not i i Ik indi
e e Iovel of leverage e the same as the number of shares if one begins at the 12.72 million shares indicated at
| %n ;}fl‘e aut}}or’s experience, the mot'ivated student who does attempt to prove the values in the table will begin at the
iz;(r:;)e :S\;es oB énil}iigl:tlu?w:ag% He gr s]ré? will be able to calculate the progressively larger betas that result as financial leverage
. \ ent will not be able to replicate the number of shares outstanding. Nearly ¢ ‘
approached the author to disclose the “error” in the table. Of cour i ¥ Feoet oot i 2 lates oantae
‘ . se, the table is technically correct, but if a |
of the motivated students are unable to repli i i ve st bo somciine abeot
plicate the data in the table using the formulas given, there must be i
’ : : ’ , something about
thfa table’s %ayout which does not fit the typical student’s approach. Clearly a student with “Sequential Learner” tenﬁencies
will start with the zero level of leverage and attempt to work up.
b ot Table 2 presents the variation in the example which would tesult if one begins at the zero financial leverage and works
is ot Zr way up through the tfibie as tl}e level _of financial leverage increases. In each case, the formmlas are applied to a given
gastehan the s?bsequent case in s‘tepwwe fashion. Thus, each estimate is based on the immediately preceding estimate — not
f;; o r:h ze;o values. The vaiqes will be the same up to the number of shares, Thereafter, all resulting values will be different
e base case of the Brigham example. In Table 2 the values which are different are presented in italics.

Table 2: Variation One - Stepwise From Zero (Changes in Italics)

Wa o* 0.1 0.2 0.3 0.4%%* 0.5 0.6
W, 1 0.9 0.8 0.7 0.6 0.5 0.4
Pre-taxry 7.70% 7.80% 8.00% 8.50% 9.90%  12.00%  16.00%
After-tax 1y 4.62% 4.68% 4.80% 5.10% 5.94% 7.20% 9.60%
B 1.0870 1.1594 1.2500 1.3663 1.5217 1.7391 2.0652
I'm 12.30%  1230%  12.30%  12.30%  12.30% 12.30%  12.30%
Tyr 6.30% 6.30% 6.30% 6.30% 6.30% 6.30% 6.30%
Iy 12.82%  13.26%  13.80%  14.50%  1543%  16.73%  18.69%
WACC 12.82%  1240%  12.00%  11.68%  11.63%  11.97%  13.24%
Value of Operations 233.98 241.96 250.00 256.87 257.86 250.68 226.65
Vatue of Debt 0.00 24.20 50.00 77.06 103.14 125.34 135.99
Value of Equity 233.98 21776 200.00 179.81 154.72 125.34 90.66
# Shares 12,72 11.45 10.14 8.81 7.54 6.41 5.73
Shares Repurchased*** 1.27 1.31 1.33 1.27 113 0.67
§ Value per Share 18.40 19.03 19.73 20.41 20.52 19.57 15.81
Net Income 30.00 28.87 27.60 26.07 23.87 20.98 16,95
$ EPS 2.36 2.52 2.72 2.96 3.17 3.27 2.96

*starting capital structure, **optimal capital structure, ***not presented in original example

jncreasillAlf:\Ei;Iesr(};‘kgrlly s‘q;cllentf approach would be to start at the zero level of financial leverage and work through the

mere g ancial referring at egch step back to the zero level data. This is similar to what is done in the original
righam example, albeit with an anchor point at the .20 total debt ratio level of financial leverage. Again, the resulting values

will be thg same up through the number of shares outstanding. Thereafter, all of the values will be different from the base case

of the Brigham example. The values resulting from this sequence of calculations is presented in Table 3. Note that in both
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Table 2 and Table 3, the variation in the number of share calculations does not change the degree of financial leverage which
yields the highest firm value.

Table 3: Variation Two — Anchored from Zero (Changes in Italics)

Wy 0* 0.1 0.2 0.3 0.4** 0.5 0.6
W, 1 0.9 0.8 0.7 0.6 0.5 0.4
Pre-taxry 7.70% 7.80% 8.00% 8.50% 9.90%  12.00%  16.00%
After-tax rq 4.62% 4.68% 4.80% 5.10% 5.94% 7.20% 9.60%
B 1.0870 1.1594 1.2500 1.36653 1.5217 1.7391 2.0652
T 1230%  12.30%  1230%  12.30%  12.30%  1230%  12.30%
Tf 6.30% 6.30% 6.30% 6.30% 6.30% 6.30% 6.30%
ts 12.82%  13.26%  13.80%  14.50%  1543%  16.73%  18.69%
WACC 12.82%  12.40%  12.00% 11.68%  11.63%  11.97%  13.24%
Value of Operations 233.98 241.96 250.00 256.87 257.86 250.68 226.65
Value of Debt 0.00 24.20 50.00 77.06 103.14 125.34 135.99
Value of Equity 233.98 217.76 200.00 179.81 154.72 125.34 90.66
# Shares 12.72 11.45 1017 8.90 7.63 6.36 5.09
Shares Repurchased®** 127 1.27 1.27 1.27 L27 1.27
$ Value per Share 18.40 19.03 19.66 20.20 20.28 19.71 17.82
Net Income 30.00 28.87 27.60 26.07 23.87 20.98 16.95
$ EPS 2.36 2.52 2.71 2.93 3.13 3.30 3.33

*g{arting capital structure, **optimal capital structure, *#¥nqt presented in original example

Clearly, the objective of the numerical example is to provide the student with reinforcement. In this case a relatively
minor design flaw in the example can lead to an unnecessary potential confusien for students. Instractors using textbooks from
the Brigham group should be aware of this issue and guide stadents in advance. And, the authors in the Brigham group should
consider modifying the example to avoid this pitfall.

Variations on the basic numerical example approach presented above can easily be developed to accentuate other
issues in optimal capital structure policy formation. One of these is the mention in several textbooks of the relatively “flat”
nature of the functions in the midranges of financial leverage. This is typically presented using a graph which shows the value
of the firm and the firm’s WACC being functions which have a near zero slope in the 20-50% total debt ratio range. (See, for
example, Brigham and Ehrhardt, p. 613).

Tt is straightforward to develop variations in the general example which demonstrate this effect. Examples can also
be constructed to yield “smooth” curves of the sort generally depicted in the purely graphical textbook representations. Of
course, usual “kinky” function examples can also be developed.

In the author’s experience it is useful to provide students with multiple examples which result in somewhat different
functional forms. This serves to both reinforce the theoretical relationships and make students accustomed to the variations
which may be encountered in real world estimations.

Table 4 presents an example developed by the author to replicate the “flat” curves described for both the WACC and
value function in real world settings by many sources. In this example, the author adds hypothetical bond ratings as an aid to
student comprehension. Figure 1 presents the WACC and firm value functions resulting from this numerical example. Note
that it is generally assumed that the firm in such examples will not have any nonoperating assets, so the value of operations is

the same as the value of the firm. In this example, the complication of the number of shares is omitted so the emphasis is on

the relationship between firm value and the degree of financial leverage. Note that there is a local maximum at a tota) debt
ratio of .40, so the inattentive student may not identify the actual maximum. However, as intended, there is little difference in

value in the midrange value for this example.
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Table 4: Author’s Example Showing “Flat” Value Function
Wy 0* 0.1 0.2 0.3 0.4 0.5 0.6%* 0.7 0.8 0.9
W, 1 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1
Pre-tax ry 3.05% 3.11% 3.38% 4.52% 6.13%  7.57%  8.15%  9.62% 12.25% 15.68%
After-tax ry 1.86% 1.909 o . |
Hyportotiol 0 90%  2.06% 2.76%  3.74% 4.62%  497%  5.87%  7.47%  9.56%
Bond Rating*** Aaa Aa A Baa Ba B Caa Ca C C*
B 1.3200 14095 1.5213 1.6651 1.8568 2.1252 2.5278 3.198% 45408 8.5668
I 11.50% 11.50% 11.50% 11.50% 11.50% 11.50% 11.50% 11.50% 11.50% 11.50%
I 3.15%  3.15%  3.15%  3.15%  3.15%  3.15% 3.15%  3.15%  3.15% 3.15%
Ts 14.17% 14.92% 15.85% 17.05% 18.65% 20.90% 24.26% 29.86% 41.07% 74.68%
WACC 1417% 13.62% 13.09% 12.76% 12.69% 12.76% 12.69% 13.07% 14.19% 16.08%
Value of Operations 44454 46266 481.11 49355 49 - .
) ! . . . . 6.52 49386 496.6
*starting capital structure, **optimal capital structure, ***added to aid student understanding 2Rl A IILE
Figure 1: WACC and Firm Value for “Flat” Example
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A second numerical example is presented in Table 5. In this example the values are selected so as to yield the theoretically Table 6: Author’s Example Showing “Kinky” Value Funct
: g nky” Value Function

implied curved functional forms without reversals. The resulting functions are depicted in Figure 2, In this case, the value of

the firm increases up to the maximum value and then decreases. There are no reversals and the functions match the expectations W o* 0.1 0.2 0.3 0.4 0.5 0.6%* 0.7 0.8 0.9
of one who had only be presented with the typical representative graphs. W, 1 0.9 0.8 6.7 0.6 0.5 0.4 0.3 ’
A third numerical example is present in Table 6. The graphs resulting from this example are presented in Figure 3. Pre-tax 1y 3.75%  3.81% 4089 0 0 ) ' : 0.2 0.1
In this case, the values in the example are selected to render an unexpected share for the functions. Here again the student e B 08%  4.52%  6.56% 6.93%  7.15% 9.62% 11.62% 15.68%
would need to pay careful attention in order to identify the actual maximum value capital structure. ﬁf:;cr);;a:ti?al 2.25%  2.29% 245% 2.71% 394% 4.16% 4.29% 5.77%  6.97%  9.41%
Table 5: Author’s Example Showing “Smocth” Value Function Bond Rating*** Aaa Aa A Baa Ba B Caa Ca C C*
Wy hE 0.1 0.2 03 0.4 0.5%* 0.6 0.7 0.8 0.9 f 1.1500  1.2267 13225 14457 1.6100 1.8400 2.1850 2.7600 3.9100 7.3600
W, 1 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 I'm 11.00% 11.00% 11.00% 11.00% 11.00% 11.00% 11.00% 11.00% 11.00% 11.00%
Pre-tax 14 4.05% 4.65% 4.95% 5.25% 6.25% 7.09% &15% 9.62% 12.23% 15.68% Tef 3.15%  3.15%  3.15% 3.15%  3.15%  3.15%  315%  3.15%  3.15% 3.15%
ﬁfteré?xt.rd | 247% - 2.84%  3.02% 3.20% 3.81% 432%  497%  5.87%  747% 9.56% Ts 12.18% 12.78% 13.53% 14.50% 15.79% 17.539% 2030% 24.82% 33.84% 60.93%
ypothetica
Bond Rating?** naa Aa A Baa Ba B Caa Ca o - y?ccf 1218% 11.73% 11.31% 10.96% 11.05% 10.88% 10.69% 11.49% 12.35% 14.56%
alue of Operations 698.01 72464 751.22 77535 76940
B 11000 11746 12678 13876 15473 17710 2.1065 2.6657 3.7840  7.1390 +Statting capital straoture, PopTimal capTial siacire, " adicd 10 ol srdoir oderstan 78134 TOLTT 74008 GRRAT_583.80
Tm 12.00%  12.00% 12.00% 12.00% 12.00% 12.00% 12.00% 12.00% 12.00% 12.00% s
Ty 3.05% 3.05%  3.05% 3.05% 3.05% 3.05% 3.05% 3.05% 3.05% 3.05% Figure 3: WACC and Firm Value for “Kinky” Example
T 12.90% 13.56% 14.40% 15.47% 16.90% 18.90% 21.90% 26.91% 36.92% 66.94% .
WACC 12.00% 1249% 12.12% 11.79% 11.66% 1161% 11.74% 1218% 13.36% 15.30% 900.00 Firm Value
Value of Operations 581,62 600.50  618.76 636,19 642.00 64585 638.61 61576 56132 490.11 800.00
*starting capital structure, **optimal capital structure, ***added to aid student understanding 700.00
Figure 2: WACC and Firm Value for “Smooth” Example 600.00 -
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300.00 = i Value
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Summary and Conclusions

This paper has discussed the use of numerical examples of the estimation of optimal capital structure in reinforcing
student learning. Potential difficulties in using one such example appearing in a popular group of finance textbooks were
discussed. Then variations on the type of numerical were presented which can be used to sensitize students to variations in
outcomes which are likely to be encountered in actual real world capital structure estimations. With a modest amount of effort
the basic numerical examples can be expanded to provide a richer experience for the students.
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Years-of-Service Caps on Defined Benefit Pensions:
Structuring the Decision
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Abstract

Among the set of organizations offering a defined benefit pension plan, one difference in philosophy involves whether to "cap"
the number of years of service for which credit is awarded in the calculation of benefits. While intangible factors clearly will
influence these decisions, there also are some tradeoffs that are at least partially quantifiable. This paper provides a means for
comparing some of the more obvious financial tradeoffs involved in this decision.

Introduction

Motivation

Defined-benefit plans, while clearly on the wane as a proportion of employer-sponsored retirement plans, continue to exjst
in one form or another in many organizations. Typically, such plans involve setting the amount of the annual pension payment
using a formula along the following lines:

Years of Service * (Designated Percentage) * Average Annual Salary,

with the average annual salary based on some measure of the average of the most recent years. For instance, the average annual
salary might be the highest three years of the last ten, or whatever consecutive five-year period within the past ten years had
the highest average salary for that employee, etc.

One issue that employers offering such plans face is whether to “cap” the number of years for which service credit is
awarded. For instance, the authors of this paper work for an employer that caps service credit after 25 years. The annual pension
benefit can continue to go up after the 25 years have ended, due to annual raises, overloads, or other factors that might increase
the “average salary” calculation; but, the years of service number used in the formula is capped. Other employers do not cap
vears-of-service credit.

As employers that offer defined-benefits plans monitor their financial status, one issue that they face is whether to institute
years-of-service caps where they do not exist, remove years-of-service caps where they do exist, or make no changes. As
detailed below, even if one focuses entirely on quantifiable (or some might say semi-quantifiable) implications for the
employer, there are a number of tradeoffs that must be considered in determining which approach is most likely to minimize
costs. Further, based on our results to date it does not appear that there is a universally correct answer as to whether the existence
of a years-of-service cap increases or decreases total costs to the employer.

Thus, this paper does not presume to offer any advice to any given employer as to whether years-of-service caps are effective
or inetfective as a cost-control mechanism, much less whether the net cost advantage or disadvantage outweighs the net benefit
or harm of intangible benefits and costs, Rather, what this paper offers is a mechanism by which a given employer can input
its own assumptions regarding certain key parameters to determine the likely net financial benefit or cost of a years-of-service
cap. We make multiple simplifying assumptions, and also simplify the calculations in a number of other ways; obviously, a
given employer might see fit to modify the calculations if the employer believes that doing so will improve the decision process.

Having chosen to simplify the calculations as far as seems prudent, we then test the sensitivity of the bottom-line result to
changes in several key parameters. It quickly becomes clear that the three dominant factors are the relative propensity of
employees to retire earlier with a years-of-service cap than without one, the relative increase in the cost of filling a given
position if the incumbent employee does leave earlier than he or she otherwise would, and the discount rate that is applied to
future cash flows in calculating the present vatues of various costs. The lower the matginal propensity of employess to retire
earlier in response to a years-of-service cap, the lower the proportionate salary markup to replace those employees who do
retire earlier, and the lower the discount rate applied to future cash flows, the more likely our model is to produce a result in
which a years-of-service cap produces a net savings for the employer.
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Limitations

It should be stressed that our model is, first of all, designed entirely from the employer’s perspective. An employer that is
considering adding or removing a pension cap might, of course, choose to factor into its decision the impact on existing or even
prospective employees; however, those factors are beyond the scope of our model.

Second, even to the extent that the employer is making its decisions based entirely on the perceived impact on the health of
the organization, an employer might very well wish to look at various intangible factors. For instance, does imposing a years-
of-service cap create a net benefit by encouraging the departure of employees who are no longer contributing substantially to
the organization, and are merely collecting a salary? Or, does a years-of-service cap harm the orgapization by “chasing off”
employees who provide valuable institutional memory?

Indeed, the issue might well be even more complicated than that. There might be an employee who might leave after “ycar
30” in the absence of a years-of-service cap, who now either leaves afier “year 25” (because there is now relatively little pension
benefit to staying longer) or stays through “year 407 (because the elimination of the increment in years-of-service credit makes
retirement after “year 30" less affordable than it otherwise would have been). :

The possibilities here are scemingly endless, and any given employer might choose to consider any or all of them. However,
we would argue that even in those situations, the model provided in this paper can contribute to the employer’s decision. The
employer might, for instance, conclude that imposing a years-of-service cap imposes, on net, a slight disadvaniage from the
standpoint of the intangibles, but might also surmise that this same cap creates net savings from a financial standpoint. For such
an employer, our model provides one means of quantifying those presumed financial savings. If the net financial savings twm
out to be greater (less) than the employer had initially believed, then the employer might well conclude that those savings are
more (less) than sufficient to outweigh the less-quantifiable costs of the cap.

Model

We create a relatively simple Excel model in which we attempt to estimate savings and costs to an employer of including
versus omitting a years-of-service cap. Over and above the limitations described above, which would seem to be inherent (or
very nearly s0), we employ various assumptions in order to simplify the computations and narrow the scope of parameters that
are considered. Any one or combination of these assumptions could be modified, if the precision-vs.-complexity tradeoff seems

to warrant such a change.
Simplifying Assumptions and Parameters Held Constant

The first simplifying assumption that we should mention is that the model, as currently constructed, does not measure
benefits and costs on a “global” basis, but rather by comparing the cost to the employer of a given employee whose current
years of service is exactly equai to the number of years at which the employer has, or is contemplating, a service cap.
Specifically, we set the potential service cap at 25 years, and perform our calculations of the employer’s costs relative 1o an
employee who currently has exactly 25 years of service, and/or relative to that employee’s potential replacement. Clearly, the
model could be expanded to include employees currently sitting at 24 years of service credit, 23 years of service credit, and
right on down the line. There could be value in making that adjustment; for instance, an employee who already has 22 years of
service credit might be more inclined to accept another opportunity if he/she is rapidly closing in on a service credit cap, than
if he/she has the potential to continue accruing service credit with the current employer indefinitely,

The second simplifying assumption that we make is that among employees currently holding 25 years of service credit,
cumulative retention each year falls by a steady proportion of cumulative retention through the prior year. Further, in order to
keep the possibilities from stretching out to an unrealistically large number of years, with cumulative retention rates
increasingly approaching but not reaching zero, we impose an assumption that among those employees who have been with
the organization 25 years, none intend to remain beyond “year 35” under any circumstances. Thus, under both the assumption
of a service cap and the assumption of no service cap, cumulative retention rates decline gradually (and smoothly) from year
25 to year 35, and then drop to zero. Clearly, the assumption that cumulative retention among employees currently at 25 years
of service would be roughly 13.4% through year 34, roughly 10.7% through year 35, and then fali all the way to zero after year
35 is an oversimplification. This could be modified by, for instance, holding the attrition factor constant as a proportion of the
original set of people who have been with the organization for 25 years, rather than holding it constant as a proportion of the
cumulative retention rate to date. This would allow the cumulative retention rate to fall naturally to zero as of some particular
point in time. -
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We fu@er assume a present life expectancy of 20 years on the part of employees holding 25 years of service credit, and to
avoid having the calculations become completely unwieldy we calculate expected pension payoffs based strictlyjon the
ﬁxpected value of Femaining longevity. We could, of course, calculate expected pension payments under both the “no cap’” and

with cap” scenarios l_)y taking a weighted average of various life spans, with the weights determined by the probability of
degith at a given Po_mt in time. However, the increased complexity of the calculations seemed to us to outweigh any advantage
of increased precision in terms of the relative expected NPV’s of pension payments under the “no cap” and “with cap” scenariogs

. Our Ipodel is basgd on an employee whose current salary is $100,000. All other parameters (including percentage sala .
differentials, etc.)- being held constant, this would seem to affect only the magnitude of the net benefit or cost of imposin rz
cap, and not the sign. We assume that the annual pension upon retirement is calculated as the foltowing product: PO

Years of Service * 2% * Average Annual Salary Over Past 5 Years,

subject of course to the stipulation that the empl
ployer may or may not choose to cap the number of year i i
awarded for purpose of the calculation, ’ yoars of service credi

Parameters Considered

Our base case calculations include the following assumptions. It is assumed that raises for the incumbent employee have
:Zfin 3t% pe;’irfar oyﬁrl Flile le.lst 5 years, and will remain at 3% for the foreseeable future. It is further assurned that the cost of

external” hire wi 9 i ire’ ikewise i i
3%t ot yeat s thezhie:;f’lts;:kg;cgla:z:-at 3% per year for the foreseeable future, with the new hire’s salary likewise increasing

OIn the absence of a yeiarsmfus.elivice cap, atlirition among employees who currently have 25 years of service is projected at

20% per year of th_ose still remaining at any given point in time, subject as noted above to the assumption that among those
employees none Wﬂl remai‘n beyond the 35-year mark. It is assumed that for those employees having 25 years’ service credit
to date,.cum.ulatwe retention at any given point in time is reduced by one-half if service credit for purposes of pension
calcglat]ons is capped at 25 years. {Said another way, only half as many employees will remain beyond the 25" year with a
service cap as will remain if there is no service cap. After that, under both the “cap” and “no cap” scenarios, given that an
employee has remained through Year X, there is an 80% chance that he or she will remain through Year X+1.) ’

The current “mark to market” is initially assumed to be 25%. Thus, if the 25-year incumbent is currently receiving a salary
of $100,.000 per year, it is assumed that the current salary for a replacement hire is $125,000 per year. Finally, for purposes of
calculating the net present values of the cost of salaries and pensions, the discount rate is initially set at 4%. ’ P

Results

Base Case Calculations

Due to space considerations, the tables referenced below are omitted from th i i
: s e proceedings version of th .
the results calculated in the various tables are described below. P ) @ peper Hlowerer
Tables I through 3 display the results whgn we use the base case assumptions outlined above. Table 1 performs a calculation
of the net present va.h.le of the expected marginal cost resulting from employees retiring sooner than they otherwise would as a
?esult of the imposition of the years-of-service cap. Calculations are performed as follows. First, for “vear 26" after the
mcumgent was 1hm:cl, we compare the incumbent’s projected salary (if he or she stays} with the projected salary of the
Incumbent’s replacement (if the incumbent leaves). This provides us with the marginal cost to the empl
replacing the incumbent with a new employee. * plover, for fhatyear, of
Next, we compare the pro_j ected probablil.ity that the incumbent is still with the organization in Year 26 in the absence of a
year of service cap to the prAOJected probability that he or she is still with the organization if a 25-year cap has been placed on
the pension b.eneﬁt c.alculat}oq. The marginal reduction in the probability of retaining the incumbent for Year 26 if there is a
ye:au’s—tott‘jsew{fci1 s:a[::i (115 multiplied by the salary differential in the event that the incumbent does leave; this gives the statistical
expectation of the additional salary cost for the employer for that year. This is then discounted one : t i
value of the expected differential. yearto determine the present
The process is rqpeated for Years 27 through 45. (As noted earlier, since we assume that the employee will leave after no
more than 35 years in any event, t}'le differential for Years 36 through 45 is calculated to be zero. However, the workbook is
set up to allow for non-zero results in these years if the retention probability projections are altered.) The results of these present

value calculations are summed. Under our base case assumptions, the expected salary differential represents, in net present
value terms, an additional cost to the employer of $43,037.
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Table 2 performs a calculation of the net present value of the expected pension savings re‘sul_ting ﬁom the imposition of the
cap. For each year, we first calculate the expected lifetime pension payments under a scenario in which there are no yea?sl-(‘)fw
service caps. Based on the cumulative retirement/retention probabilities calculated in Table 1, we first calcul'at_e_the probabilities
of retirement at the end of each vear beginning with the current year, year 25. For instance, since Table 1 initially assumes an
80% retention rate each year in the absence of a years-of-service cap, the probability of rr?tirement_ at the end of Year 25 is 20%.
Since the probability of retention beyond Year 26 is 64% (.80 * .80 = .64), the probability of retirement at the end of Year_26
is calculated to be 16% (80% retention after Year 25 minus 64% retention after Year 26). Similar to the above discussion
regarding Table 1, given the fact that we have set up the model fo assume retirement no later than jshf? end of Year 35,
probabilities for retirement at the end of each year starting in Year 36 are assumed to be zero. B}lt, also similar to Tablle 1, the
workbook is set up in such a way as to allow these probabilities to change to non-zero numbers if we alter the assumption that
there is no probability of retention beyond Year 35. ‘

For each potential retirement date, we then calculate the annual pension payment if retirement does in fact‘occur at that
date. For instance, if retirement occurs at the end of Year 25, the five-year average salary upon which the pension is based turns
out to be $94,342. This number is then multiplied by 50% (25 years at 2% per year) to produce an annual pension payment of
$47,171. Under this scenario, deferring retirement by one year increases the size of the annual pension payment for tv'vo reasons:
the one-year increment in the years-of-service credit itself, and any increase in average salary that occurs. For instance, if
retirement occurs at the end of Year 26, under our assumptions the five-year average increases from $94,342 to 397 ,172. In
addition, however, the percentage-of-pay factor increases from 50% to 52% (26 years at 2% per year). The resulting annual
pension payment is $50,530. - . o

For each potential retirement date, we calculate the net present value, as of today, of lifetime pension payments. (Thls is
done by first finding the net present value of future pension payments as of the retirement date itself, and then dz‘scountmg that
number by the appropriate number of years to set the result af its present value as of today.) We then take a we1ghted average
of those numbers by multiplying the net present value of lifetime pension payments if retirement ogeurs ata par.ncular fiate by
the probability that retirement does in fact occur at that date, and then adding the results across the various possible retirement
dates.

Next, we perform analogous calculations under the assumption that a years-of-service cap is u§ed. Here, under Fhe
assumption that the employee has been receiving raises and continues to do so, there is still an increase in the e%nnual pension
payment if the employee remains with the organization longer. However, this increase resuits solely from the increase m the
average salary. For instance, if the employee retires at the end of the 26™ year, the updated five-year average of $97,172 is now
multiplied only by 50% tather than by 52%. Thus, the annual pension in this case increases from $47,171 to $48,586, rather
than increasing from $47,171 to $50,530. . '

After performing these analogous calculations for the “with cap” scenario, we calculate the difference in the prOJ_ected net
present values of lifetime pension payments. Our initial savings projection is $13,213. OI‘} the one hand, the m.creas.ed
probability that the employee accelerates retirement implies a greater number of years of pension payments, and alsf) implies
that these pension payments begin sooner since it is the start date, rather than the end date, that c‘hanges. But, that same increased
probability of accelerated retirement implies a smalier pension amount. (Recall that even with the years-of-service cap, the
pension amount increases as long as the pre-retirement average salary increases.) Further, as noted above,.even for th(.)se
employees who do not accelerate their retirement, the cap on years of service credit reduces the rate at which the petision
amount increases as years of service increase. This pair of factors outweighs the combination of the greater number of years of
pension payments and the acceleration of the start date of that series of payments. Thus, the net impact on the present value of
future pension costs is that the employer saves money by imposing a years-of-service cap. . ) '

Table 3 provides a simple comparison of these marginal savings on the pension side to the previously discussed marginal
costs of increased salary expenses. Under our base case assumptions, the net present value of the cost of the ex‘pected salary
differential ($43,037) easily outweighs the net present value of the benefit of the expected pension differential ($13,213),
resulting in a net cost with a present value of $29,824.

Sensitivity of Results to Parameter Assumptions

Obviously, as with any model a change in input assumptions could lead to radically different findings. For instance, if the
imposition of a years-of-service cap had no impact on retention, the financial impact on the employer would be strongly
positive. For one thing, there would be no salary cost from having to replace, at a higher salary, employees who leave carly
due to the years-of-service cap. In addition, the savings on the pension side would be enhanced, because there would be no

acceleration of the pension payout’s start date, nor any increase in the number of years over which the pension is received. T}le
only impact would be the reduction in future pension payments made to those employees who chose to stay beyond the point
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in time at which years of service credit was no longer awarded. Thus, we experiment to attempt to ascertain the sensitivity of
the final result to the various input assumptions. Table 4 displays the results of these calculations.

First, we examine the impact of a change in the assumption regarding past raises. If the average raise over the past five
years has been only 2% rather than 3%, there is a reduction in the net benefit on the pension side that results from the imposition
of a years-of-service cap. Given that the current salary is held constant at $100,000, lower past raises imply that the raises were
o1 a larger base number. Thus, the average salary over the past five years is higher under the revised assumption. As a result,
the employees who retire early as a result of the cap generate a higher pension payment under this revised assumption than
under the original assumptions. So, while there is still a net benefit to the employer on the pension side, the size of that benefit
is reduced. The marginal increase in‘costs on the salary side is not affected by this alteration in the underlying assumptions. So,
for any given current salary level, the net impact on the employer turns out to be worse if recent salary fevels have been quite
close to the current salary level, than if current salary is substantially higher than the salary of previous years that are still within
the five-year window.

Next, we experiment with how the impact of the salary cap changes if future raises are decreased from 3% per year to 2%
per year. Here, the amount of the net savings on the pension side is reduced even further than in the previous example. The
reason for this is the reduced savings in the future pension payments to those employees who do stay beyond the 25-year point.
Suppose, for instance, that a given employee stays 30 years rather than 25. The cap saves the employer money because the
employee’s final average salary is multiplied by only 50% (25 * 2%) rather than 60% (30 * 2%). But, if the average salary to
which this percentage is being applied is smaller, then the savings generated by the reduction from 60% to 50% is likewise
smaller. A change in this variable does also provide a bit of relief on the salary cost side. If an employee with a salary of
$100,000 is replaced by an employee with a salary of $125,000, the ultimate cost of that initial $25,000 differential is lower if
subsequent raises average 2% per year than if they average 3% per year. However, while the cost on the salary side is reduced
slightly, the benefit on the pension side is reduced by much more. So, the net impact of the cap is worse if future raises are
smaller than if they are larger,

Not surprisingly, if the future salary levet of “replacement” employees grows more rapidly than does the future salary level
of incurbent employees, the net impact of a salary cap is worsened significantly. If this is the only variable that is altered, the
savings on the pension side wifl be unchanged from the base case scenario. However, for any given increase in the proportion
of existing employees who retire earlier than otherwise planned and must be replaced, any increase in the cost of such
replacements will of necessity increase the expected marginal cost of increased salaries.

Changes in the discount rate produce an interesting result. If the discount rate increases from 4% to 6%, the absolute size
of the net present value of the marginal salary costs is reduced, albeit only slightly. But, given the other assumptions of the
model, this same increase in the discount rate not only reduces the marginal benefit on the pension side, but actually turns that
marginal benefit negative. Recall from the earlier discussion that the net savings on the pension side occurred because the
advantage (smaller annual pension payouts) outweighed the disadvantage (pension payments over a greater number of years
due to retirements occurring earlier than they otherwise would). With a steeper discount rate, the acceleration in the timing of
the pension payments to those employees who retire earlier in response to the cap increases in importance relative to the savings
in the size of the pension payments to those employees who continue to work past the “cap date,” to the point that eventually
there is an increase in the net present value of pension costs.

The opposite occurs if the discount rate is reduced. For instance, we tested the impact if the discount rate were reduced
from 4% to 3%. Here, the net disadvantage on the salary side is worsened slightly, but the net advantage on the pension side is
enhanced significantly. The net impact of the years-of-service cap js therefore much better when the discount rate is reduced.
Using the goal-seek function in Excel, we found that the break-even level for the discount rate is 0.77%. In other words, holding
all other original assumptions constant, 0.77% is the discount rate at which the net benefit on the pension side exactly offsets
the net cost on the salary side. Of course, one might argue that a discount rate of 0.77% is unrealistically low. However, if one
or more of the other original assumptions were altered, the base case scenario might be much closer to break-even; in that case,
the discount rate would not have to be lowered nearly as much to bring about a break-even scenario. The overriding point is
that a lower discount rate leads to a more positive net result from the years-of-service cap, whereas a higher discount rate leads
to a more negative net result.

Next, we experimented with changing the assumption about the percentage of employees who would remain with the
organization in the absence of a years-of-service cap. Reducing the annual retention proportion from 80% to 70% produced a
significant decline in the absolute size of the net cost of the pension cap. There was a small decrease in the size of the benefit
on the pension side, but there was a much larger decrease in the size of the cost on the salary side. This is because of the
reduction in the number of employees who must be replaced at a higher salary. If 80% of the employees with 25 years of service
would otherwise remain, but half of them leave because of the years-of-service cap, a total of 40% of that group must be
replaced at year 25. If only 70% would have remained, and half of those employees leave due to the years-of-service cap, a
total of only 35% of that group must be replaced. So, the absolute size of the marginal cost on the salary side is reduced
significantly.
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However, when we used the goal-seek function to find a break-even tevel for this parameter, we were surprised to find that
the answer was zero! Upon further reflection, however, this result makes sense. If 100% of the employees with 25 years of
gervice credit were going to retire anyway, then the imposition of the service cap would not make any difference at all, either
on the salary side or on the pension side. And, if there is some net benefit or some net cost to the imposition of the service cap,
the direction of that impact should not be affected by whether there are a large number of people who are considering staying
beyond the 25" year or a small number. The only thing that should be impacted by the answer to that question is the absolute
size of the net benefit or of the net cost.

However, if there is a significant decline in the level of marginal aitrition, that can easily affect the bottom-line result. Our
base case assumption was that 50% of the employees who would have stayed past any given number of years of service will
instead leave, if a years-of-service cap is imposed. If that number declines to 40%, there is, first of all, an increase in the
pension-side savings. In other words, if more employees remain with the organization despite the fact that they are no longer
receiving an increment to their years-of-service credit, the organization continues to get the benefit of the cap itself, without
the offsetting cost of having to start making pension payments sooner due to people leaving immediately after the 25" year,
Second, there is a reduction in the absolute size of the cost on the salary side, since a reduction in the marginal attrition implies
a reduction in the number of new employees who must be hired at a higher salary. The combined result of this is that the net
cost to the organization declines in absolute value terms from a net present value of nearly $30,000 to a net present value of
just under $11,000.

The goal-seek function in Excel aliows us to find the break-even point. All other assumptions held constant, if the marginal
attrition created by the years-of-service cap declines from 50% to 34.16%, the years-of-service cap creates neither a net benefit
nor a net cost.

A decline in the size of the salary increase that must be paid to replace those employees who do leave has no impact on the
pension side, but of course it does have an impact on the salary side. However, the break-even number tuns out to be quite low
here: only 7.68%. Thus, if all of our other base case assumptions were to be correct, the imposition of a years-of-service cap
would create a net cost for the organization unless it could hire new employees at a salary quite close to what it was paying the
existing employees who retired.

Obviously, there are any number of combinations of changes that we could make to the input variables. Table 4 shows only
one example — marginal attrition as a result of the years-of-service cap is only 40% rather than 50%, and the salary differential
for replacing departing employees is 15% rather than 25%. Here, the savings on the pension side improves by roughly $10,000
relative to the base case, and the marginal cost on the salary side declines by over $22,000. The bottom-line impact therefore
jmproves from a net cost of about $30,000 to a net savings of about $3,000.

Conclusions

Our model provides a means for enabling an organization to partially quantify the impact of imposing a years-of-service
cap on a defined benefit plan, The model is by no means intended to be prescriptive, as it is designed to aliow the organization
to input its own assumptions regarding various parameters, and even to modify the set of parameters whose impact it chooses
to test.

Under our base-case assumptions, the single most important driver appears to be the assumption about the degree to which
retirement increases (i.e., retention declines) when a years-of-service cap is imposed. If no one retires any sooner as a result of
the cap, then the only impact of the cap on the organization is a reduction in the size of pension payments to those employees
who remain beyond the number of years at which service credit is capped. If large numbers of people retire soonet as a result
of the cap, the organization must replace them; and, under our assumptions, it must do so at a higher salary. Further, the
organization will also find itself paying these employees’ pensions for a greater number of years, and starting sooner. So, the
greater the marginal impact of the cap on retention levels, the less positive (or more negative) the net financial impact on the
organization will be when a years-of-service cap is imposed.

The bottom-line results are also somewhat sensitive to the assumption regarding the exact size of the salary mark-up that
results when employees who leave earlier than they otherwise would have left must be replaced at the market rate. Here, the
impact is solely on the salary side of the equation.

Finally, the discount rate proves to be somewhat more important than we had anticipated. With a sufficiently high discount
rate, under the other assumptions of our model the imposition of a years-of-service cap can actually result in a net cost even on
the pension side, and produces a worsening of the overall impact of the cap. When the discount rate declines, the net impact of
the cap improves. It is true that all other factors held constant, the discount rate would have to fall to an improbably low level
to turn the overall impact positive. But, if one or more of the other factors is altered sufficiently, it is entirely possible thaf even
a modest reduction in the discount rate could change the overall result from a net cost to a net benefit.
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Modelling Levels of Relationship Banking In Business
Banking": An Initiation
Zakaria Boulanouar, Umm Al-Qura University, Makkah, Kingdom of Saudi Arabia.

Abstract

in the banking literature, relationship banking {RB) with SMEs has been approached as a one-size-fits-all. However
Boutanouar {2013} has clearly identified three distinct levels of RB depending on variables such as size of the business amoun‘;
of borrowings, and level of business complexity. A call then was made to model these RB levels. This paper presents,a model
as a system of postulates and inferences in mathematical terms. The model is a systematic description of the three RB levels

with micro, small and medium sized enterprises. The purpose is to capture the structure and dynamics of the three RB levels
from the supply/bank side.

Introduction

in dealing with SMEs, usuaily described as informationaly opague businesses, banks and other financial institutions developed
a humber of what Berger and Udell have termed lending technologies (please see
Table 1, below). A lending technology is described “as a unique combination of primary information source, screening and

unde)rwriting policies/procedures, loan contract structure, and monitoring strategies/mechanisms” {Berger & Udell, 2006, p
2946}, ' o

Table 1: Lending technologies

Technology Type Borrower Information
Asset-based lending Transaction  Opaque Hard
Equipment lending Transaction  Opaque & Transparent Hard
Fz-ictoring Transaction  Opaque Hard
Financial statement lending Transaction  Transparent Hard
{easging Transaction  Opaque & Transparent Hard
Real estate-based lending Transaction  Opaque & Transparent Hard
Relationship lending Relationship  Opaque Soft
SME credit scoring Transaction  Opaque Hard
Trade credit Transaction  Opaque & Transparent Soft & hard

Source: Taketa and Udell (2007)

With regard to relationship banking {RB), it has been the subject of study for many years and by scholars from different
academic departments including finance (Boot, 2000; Petersen & Rajan, 1994), Economics (Baas & Schrooten, 2006;
gg{;g?eim & Thomas, 1998), management (Maque, 2007).}, and Marketing ({Deakins & Hussain, 1994; Degryse & Ca'yseele:

in finance, different aspects of RB have been studied. Although studies investigating these aspects from both sides of the
relationship {banks and businesses) at the same time seem to be very rare {Boulanouar, 2013; Maque, 2007). RB aspects
studied include length of the relationship measured by number of years, its depth measured by the scope or the number of
banking services. Another aspect include the benefits of RB to both businesses and banks. Although, benefits to banks is
rzfgloa;i}vely a recent area of investigation (Boulanouar, 2013; Bharath, Dahiya, Saunders, & Srinivasan, 2007; and Ergungor,

Yet in all of these studies, RB at the business banking level is approached {or at least assumed to be) as though it was one
{size fits all) homogenous type where no differences between micro, small and medium enterprises exist. An example of this

is the often quoted definitions of RB in studies about RB, such as that of Boot {(2000). However, Bowlanouar {2013) showed
how RB levels exist differentiating between three levels.
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The first section provides a background into those 3 levels of RB. After that, the main building blocks of the model will be
introduced followed by the model. Section 3 will conclude the paper.

Background

Since Boulanouar (2013) seems to be the first and only work™ to explicitly talk about levels of relationship at the SME
level, in this section, we are going to borrow heavily from him to fay the ground for the proposed modelling of RB levels.
Using interviews with a number of relationship managers and some upper bank level managers such as area manager of the
5" big banks in New Zealand that together control 83% of the registered banks’ total assets in New Zealand {Reserve Bank of
NZ, 2012}, Boulanouar (2013) argued for an existence of clear demarcation between the 3 levels of RB and called it taxonomy
of SMEs-banks relationships. The three levels are many-to-many relationship model, small business model, and Medium
sized business relationship model.

According to this taxonomy, businesses are allocated to a bank relationship manager who manages the relationship from
the bank side. As businesses and their banking requirements grow, they are transferred to the next level upin the relationship
management ladder to be managed by another/different manager. Furthermore, just as the skills required to manage
businesses vary from one level to the next, resources available to the bank managers such as cars to visit clients, discretion
levels, and levels of support were found to differ too. The next part of this section elaborates on details about RB at each

level.

Levels of Relationship Banking

Micro-Business (Many-To-Many) Relationship Model

Micro {lower end of} businesses are managed online by phone via a call centre and/or a local bank branch. At this ievel,
information about these micro businesses is kept online in files in a central computer. With a team of bank managers, when
the small business owner/operator calls the call centre, for example, for a banking product and/or service, any business
manager who happens to be free and is online will deal with him or her, Itis as if a number of online business managers
collectively manage a set of online businesses, hence the label many-to-many relationship management model. None of the
online business managers at this level seem to have any discretion beyond a small amount of fending like that granted under
a business credit card or a small overdraft. Another key criterion at this level of RB is the number of businesses per business
manager which tends to be very high. Other aspects include resources available to the bank manager which are minimal.

Small Business Relationship Model

As businesses grow, their levels of business activity, complexity and sophistication grow as well. The volume, the kind of
panking products and services, and the leve! of bank involvement and management need to match this growth. The banks’
response to these changesis then to provide a one-to-one business relationship-banking model.

Each and every small business is aliocated to a designated/specific small business manager. Each of these business
managers is physically located in one of the bank branches around the country, and is responsible for managing his/her
customers’ RB with the bank. These business managers are the main point of contact between the bank and the small business
client. While the number of businesses per business manager seems to vary greatly from bank to bank, on average it is much
jess than that of the online business manager. This seems to be a natural outcome of the nature of RB at this level, as more
time and expertise are required of the business manager to cater properly to these types of businesses, which includes visiting
their work premises.

With regard to the issue of discretions given to the different bank managers, and in comparison to the online-business
managers, the business managers enjoy higher levels of discretion, including dollar-lending discretion. The business managers

also have access to mare resources and bank support. The support model used at this level is that of one-to-many where a

credit analyst, for example, is shared among a number of business managers
Medium sized business relationship model:

At the upper end of business banking, there are the managers of medium sized businesses, henceforth called relationship
managers. On average, these relationship managers are in charge of a portfalic of businesses numbering less than half that
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of a business manager. Furthermo i i
: . re, relationship managers have di i i imi i
rioyed by the b e , g e discretion levels with upper limits much higher than those
The relati i i
e Wit;otr;shlp rTaanagers are expe.cted to be more proactive in their approach with their customers in terms of keepin
in touch reacﬁverré wa;p.hone and emails, V-ISItIng their work premises, and initiating deals. Whereas the business manap .
T t.e o’F eir customers when it comes to contacting them and/or when needed, following the “set and f geri
. ’
B as; tlondshu;) n'[a:agr]ers are also expected to know/learn about their customers more intimately than the E:;u?"get
o deal with them face to face. This clearly sho . on
mana . ws that i i
individual customer than the previous [evel. ! Tanagers at ihis Jevel spend much more time on
Furt i i i
e dayhtzrr;\:yr?;];ilatlonshlf r?azagers have an assistant manager {could be called an account manager) who is in charge of
-to- agement of the relationship-managed-business a
e der . . ‘ ccount and who (attends to) fook after things s
e Thr: ?:;232? ;f’d mamtena‘nce querlfas, because once, for example, a loan is contracted the clients want bangkin U::: k?:
re!at.ionsm i ship manager is cal!ed in only when big things are happening, such as new loans, in which caie th
p/business manager gets involved until the deal gets approved, gets it all through to the solicitor foi

. “ . .

Graphical Representation of the 3 Levels of Relationship Banking

The refationships that exist between the 3 levels of RB and the different criteria can be depicted as follow:
Figure 1: Levels of relationship banking and levels

X : Discretion per bank manager resources at
bank manger’s disposition
[Y: levels of relationship banking

>~ X
rat

In Fi i i
resﬂurceg:;i rf;s(}at:;)rv;), the;( axis represents the level of RB in terms of discretion level given to the relationship manager
isposition to use such as a phone, car etc. Itis an increasing f i i ’
whore the relationshis mons ucl | e, . easing function of the type of RB going from Micro
ger has minimal discretion and resources, if an
. . : , y) to small RB then to th i { i
where the relationship manager is granted the highest discretion in SME banking ® medlam relationship

Figure 2: Relationship between size of business, level

X, Siz:_:, complexity of business , amount of
borrowing per business
Y: levels of relationship banking

N
> X2

igure 2 says there is a positive relationship between size of the business, level of complexity, the amount of borrowing

and th i i i
e type of RB that the business will have. As size of the business increases going from micro to small to medium - this

coupled with the complexity of the business i
’ and more barrowing, RB model used wil i i
small business model, and then finally to medium business model. Wil g0 up from micro-business moclel to
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PFigure 3: Levels of relationship banking as a decreasing

v function of number of businesses to manage per relationship banking

A

5 Number of businesses per bank manager
: levels of relationship banking

Finally, Figure 3 mepns that the number of bus;(ness clients per relationship manager portfolio is a decreasing function of
the type of relationship. GDINg from micra ToPmedium relationship the number of businesses to be managed decreases
substantially.

The next section will first summarize the main determinants of the explanatory variables (such as business size and
amount of borrowings per business) in their relationship with the dependent variable which is the RB level. Then, in
mathematical terms, modelling of the above three RB levels will be done.

The Model

Determinants of the model

in mathematical notations format, Table 2 (below) boils down the main variables that will be used in the model.
Explanations of each variable follows the table then the model.
Table 2: Main determinants of the model

Dependent variables

51 Ki
Relationship banking levels iz {L;) C; R; N;
B; Dy

Note: i = 1,2, 3 indicates the relationship banking level with micro-business, small business, and medium business,

respectively.

» §;: size of the business managed at the RB level /. Size can be measured via one of the standard proxies such as sales,
assets, number of employees. As size of a business increases we suppose the business to be moved up through the levels
of relationship from L; to Ly, and then Ls.

o C;: complexity refers to complexity of the activity of the managed business at fevel i of RB, its environment, or banking
products and services the business requires. An example of thisis a business with foreign suppliers and foreign customers.
This business would require bank services such as Foreign Exchange due to changes in exchange rates, commodity prices,
payment in foreign currencies. As i increase, the business requirements hecome more complex.

e B, refers to the amount of borrowing by the business being managed at the RB level L. As i increases, the amount of
borrowing per business increases’. More borrowing means more involvement by the bank or its relationship manager
particularly with medium sized husinesses.

e K; denotes skills that the bank manager should have to manage a RB with businesses at ievel j. For the bank manager
to acquire these skills there is investment either by the bank manager and/or the bank in things like obtaining a degree,
training, and experience.

s R; resources available to the bank manager to do his/her work such a computer, a car and (in)direct access to an
assistant manager’s help. As mentioned above, the level of resources available to the bank manager, such as a car to visit
the work premises of his/her relationship-managed client varies between levels. At the small level of RB, the bank
manager would be expected to have resources such as a computer, a phone, and direct access to services of a shared
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assistant manager {with other bank mana
gers at same RB level) but not a car, At the
. , next level i i
manager would have a car and a direct access to a full-time assistant manager 1P ofthe relationsnip, the
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» N; repr i
i represents the number of businesses managed by an individual RE manager i.e. number of businesses in each

bank manager portfolio to mana i
ge. Moving up the levels of RB, L i
manager decreases substantially. This means we have N; > N, >’ N13 FreuER o L the number of businesses per bark
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The Model Details

The RB service production Y is refated to the level of RB level L; with i = 1,2, 3. The production function Y3, depends on

the variables §;, C;, By, N;, Ky, Ry, and D; detailed above and is related to L; such that each level would have its own behaviour
and its own function F,. Thus we can write:

Yy, = Fui(S €1 By N Ki Ry, Dy Z3) + & (1)

i=1,273
withle; is a stochastic term, and .
Z; represents exogenous variables such as monetary policy, economy growth.

i i=1,i er
It is worth noting that as micro businesses tend to be noncomplex, we assume complexity to be absent for i = 1, in oth

words €, takes zero value.
Working out the Per-capita variables of the model:

In light of the details about the determinants of the model discussed above, we can show that per capita borrowing at L,

would be smalter than per capita borrowing at L, which is in turn smaller than per capita borrowir‘\g in Ls. 4N The ver
At the relationship level L;, we have B; the amount of total borrowing and the number of businesses served IV;, p

. B;
capita borrowing at level L; is b; = F:

and then b; < b4y

B, < By < Bj
As[
O0< Ny <Ny <Ny

vi
Following the same steps with all other variables in Table 2 (above), we get Table 11{below)".
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Table 3: Per capita variables and per capita relationship banking service production

Per capita Relationship of the per capita Per-capita RB service production' &
variable at level L; variable between all levels 'Per-capita determinant variable
5 i
Si:}\]ﬂ; 51<Sz<53 SLi
G Vi
= mﬁ: 1 <€, ¢,
B; Y
by =-— by < by < b B
LT, 1 < 2 3 by,
N; 1
Ny == — = - -
L Nj
X K; . Vi
EEN fey <kp <k ky,
R; i,
Fe = e < <nr
L N; 1 4 3 71,
D, i,
d; = — dy <d a4,
(TN 1 2 < dj 4y,
_ ZL:' .
&, = Tl' ZL1 < Zy, < zLa
¥,
Vi, = Yo, <Y, <V,
i

Of particular interest is the last row which is the per capita RB service production. The last cell, in column 2, shows that
per capita RB service production at L, is smaller than that of L, which is in turn smaller than that of L. This points
to our first important result which systematically shows the existence of three RB levels.

Using the per capita variables, function (1) can be rewritten as;

yi, = fi, (s by, Lk 1y dy, z) +up withi=1,2,3 (2)

Where u; is an error term,
Furthermore, dividing ‘per-capita RB service production’ at L; by ‘per-capita borrowing’ at levell;, wouid result in how

much ‘per-capita borrowing’ would produce ‘per-capita RB service’: %L—"
Li

Following the same process with ail other variables vig-a-vis ¥, we get the last column in Table 11 (above). It points (o our
second important result which systematically shows how each of the three RB levels is dependent on the determinant variables.
Further it shows how it is possible to compare between y; 1 Y1, and y, based on the contribution of per-capita of each of the

determinant variables in turn to the per-capita RB service production.
Conclusion

This paper has developed a model to conceptualize and understand the three different levels of relationship between micro,
small and medium firms and bank.

The model shows the existence of three distinct RB levels and how these levels are dependent on the specific determinant
variables.

Future research could empirically test and validate the proposed model. The propped model can also be used to work out

the optimal allocation of the bank limited resources among the 3 levels of RB to achieve maximum creation of value for its
stakeholders.

Endnotes
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“ Rusiness banking defied as banking to micro, small and medium sized businesses

" To the best our my knowledge.

" After amalgamation

¥ Share of medium business loans in total SME loans is bigger than share of small business loan, which is in turn bigger than
share of micro business loans (OECD, 2015)

"' The first two columns only.
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