
The Income Elasticity 
of the Georgia State 
Income Tax 
In states like Georgia where state spending is tied to anticipated tax revenues, 

accurate estimates of tax revenues are especially important. Although revenue 

elasticity of Georgia state income taxes is high (1.626), evidence shows that tax 

revenues will not remain as responsive as incomes continue to increase. 

When incomes of Georgia taxpayers rise, their 
state income tax obligations rise by an even 
larger percentage. The higher income moves 
the taxpayer into a higher tax bracket. For 
instance, while total personal income rose 
12.6 percent in 1980, personal income tax 
receipts increased 19.7 percent. The implied 
income elasticity (the responsiveness of tax 
revenues to changes in income), therefore, 
was 1.563 (19.7/12.6). In other words, a 10-per-
cent increase in 1980 personal income would 
actually produce 15.63 percent more in state 
income tax revenues. This finding is not 
surprising, given the progressive structure of 
the tax. (A progressive tax extracts more as 
income rises.) Georgia state planners need 
accurate forecasts of revenue because, by law, 
Georgia spending is limited to its receipts. 
(The state cannot operate on a deficit.) But, 
can state planners continue to expect such 
high revenue responses from future increases 
in incomes? Can most recent elasticity estima-
tes be a useful guide in projecting state 
income tax revenues? 

As we point out in this article, use of last 
year's elasticity to forecast next year's income 
tax receipts can become increasingly inaccu-
rate due to problems inherent in the basic 
structure of the tax. Dividing changes in tax 
rates by changes in incomes fails to capture 
the complexities of the problem. In this 
article, we focus on the factors behind the 
elasticity. More specifically, we find that state 

tax revenue will become less responsive to 
future increases in income. 

Elasticity: Constant or Declining? 

High elasticity of the federal income tax is 
well known. What happens to state revenues 
as incomes rise, however, has been largely 
ignored. Projections of state income tax 
revenues are usually based on the elasticity of 
revenues with respect to income, together 
with forecasts of aggregate income. In fore-
casts of state income tax revenue, income 
elasticity is generally assumed to remain 
constant over a wide range of income. Singer 
(1970), however, disputes this claim and 
argues the case for a declining income elastic-
ity of state income taxes. 

Singer's argument involves "base" and 
"rate" elasticities. Rate elasticity refers to the 
fact that, under a progressive tax regime, 
effective marginal, as well as average, tax rates 
will rise more rapidly than taxable incomes 
over time as long as taxpayers' incomes are 
distributed over the broad spectrum of 
progressive tax rates. However, as taxpayers' 
incomes increase, more taxpayers become 
subject to the maximum marginal tax rates, 
and state revenue will become less responsive 
to increases in taxable incomes. In other 
words, the contribution of progressive rates to 
increases in state revenue is lowered or 
eliminated. 
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Perhaps, the rate effect can best be illustrated in the 
graph above, which shows the relationship (hypo-
thetical) between the distribution of taxpayers' 
incomes (vertical scale) and marginal tax rates 
(horizontal scale). The concavity of TT about the 
origin shows the static distribution of taxpayers' 
incomes over the marginal income tax rates. In the 
initial period, for instance, the income distribution 
curve (T0T0) indicates that 10 percent of taxpayers' 
incomes was subject to a 2-percent marginal tax 
rate. T,T,, however, shows the static distribution of 
taxpayers' incomes at a later period. In this year, 10 
percent of taxpayers' incomes was subject to the 
3-percent marginal tax rate. As inflation-induced 
increases in nominal taxpayers1 incomes continue, 
at some point, all taxpayers' incomes will become 
subject to the maximum marginal tax rate. Indeed, 
the tax effect becomes zero when the income distri-
bution curve (TT) has shifted completely to the right 
of the vertical maximum marginal tax rate line (MM). 

The implication of the declining rate effect 
is very important. A tax structure that is legally 
intended to be progressive could become 
effectively proportional (levied at the same 
rate for all income levels). But as long as the 
range of marginal tax rates is large — as is the 
federal income tax — the rate effect will 
continue to generate revenue increases. The 
rate elasticity of the federal income tax would 
therefore remain significant over a longer time 
period than it would for state income taxes, 
since state taxes are levied over a narrow 
range of marginal tax rates (state taxes are 
levied over a much narrower range than 
federal taxes). So, at the state level, taxpayers 
will reach maximum marginal tax rates much 
sooner than at the national level. 

Base elasticity, on the other hand, refers to 
the fact that at low income levels, small 
increases in adjusted gross income will be 
accompanied by larger percentage increases 

in taxable incomes. However, the rate of 
growth of taxable income that accompanies 
increases in total incomes will decline as more 
taxpayers' incomes exceed the amount of 
allowable exemptions. The base elasticity 
eventually becomes unity at the point when all 
taxpayers' incomes exceed the amount of 
allowable exemptions. 

A declining elasticity would mean a decline 
in the degree of progressivity and therefore in 
the overall structure of the tax. Moreover, a 
declining elasticity would imply successively 
lower rates of revenue growth and total 
revenue per dollar of income., If lower rates of 
revenue growth prove inadequate for the 
state's budgetary purposes, then the shortfall 
in the state's revenues would have to be offset 
by either reduced expenditures and/or 
revenue-increasing alterations to the present 
structure of the income tax. An advantage of a 
declining elasticity is that revenue yields 
would be more stable over the business cycle. 
Therefore, the state's fiscal position would be 
somewhat more insulated from recession-
induced reductions in tax revenues. 

Income elasticities of state income taxes 
have been estimated elsewhere. Wasylenko 
(1975) developed a method for estimating 
income elasticity of state income taxes and 
used the procedure to estimate income 
elasticity of the New York state personal 
income tax. Creytak and Thursby (1979 and 
1980) evaluated tax revenue-income relation-
ships and concluded that, "contrary to widely 
accepted suppositions, base and rate effects 
alone were not sufficient to produce declining 
elasticities." In both Maryland and New York 
state income taxes, the relation most likely to 
be affected by base and rate effects (i .e. , the 
revenue elasticity with respect to adjusted 
gross incomes) was found to conform to the 
constant elasticity function. Greytak-Thursby 
(1980), however, rejects the constant elasticity 
revenue-personal income relation and pro-
vides evidence for the declining 
revenue-personal income elasticities. The 
implication is that expectations of declining 
revenue elasticities of state income taxes may 
be warranted but that such expectations 
should be based on a consideration of the 
"source effects." The source effects adjust 
personal income by deleting transfer pay-
ments, interest, and dividends. 

Since transfer payments have increased 
more rapidly than wage income, the propor-
tion of personal income that is taxable has 
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Table 1. Georgia Becoming More Reliant on Income Tax 
(dollar amount in millions) 

Fiscal 
Year 

Total 
Revenue 

Individual 
Income Tax Percent Sales Tax Percent 

1969 827 212 25.6 308 37 .2 

1970 942 267 28 .3 336 35 .7 

1971 990 265 26.8 361 36 .5 

1972 1 ,198 329 27 .5 425 35 .5 

1973 1,357 398 29 .3 477 35 .2 

1974 1 ,512 473 31 .3 537 35 .5 

1975 1 ,545 493 31 .9 564 36 .5 

1976 1 ,672 546 32 .7 619 37 .0 

1977 1,901 673 35 .4 686 36.1 

1978 2 ,179 807 37.0 791 36 .3 

1979 2 ,443 955 39.1 892 36 .5 

1980 2,721 1,112 40.9 1,006 37 .0 

Source: Statistical Report: State of Georgia, Georgia Department of Revenue, 1980. 

declined. This lowers the responsiveness of 
revenues to changes in personal income. 

However, these inquiries were limited to 
two states — New York and Maryland, and 
other researchers disagree on the question of 
declining or constant elasticity. We propose to 
broaden those inquiries by applying the 
methodology to estimate the income elasticity 
of the Georgia state income tax. Moreover, 
studying the Georgia tax may help to reconcile 
these opposing views. The object of the 
current study is four-fold. First, we estimate 
the income elasticity of the Georgia state 
personal income tax using the methodology 
developed by Wasylenko (1970) and compare 
our results with his findings for New York. 
Second, we estimate the income elasticity 
using an alternative approach and compare 
our results to those of New York and Mary-
land. Third, we explain the differences 
between our results and other estimates. 
Finally, we draw implications of our findings 
for future revenues from the Georgia income 
tax. The study covers the period from 1965 to 
1978, while other studies examined the period 
from 1960 to 1973. 

The increased reliance of state and local 
governments on the income tax accentuates 
the need to develop analytical techniques to 
forecast income tax revenues. State and local 
government revenue from individual income 
taxes grew from 12 percent of total state and 
local revenues in 1969 to 19 percent of reve-
nue in 1980. State and local revenue from 

individual income taxes rose from 66 percent 
of revenue from general sales and gross 
receipts taxes in 1969 to 82 percent of sales tax 
revenues in 1980. This uptrend in reliance of 
state governments on individual income taxes 
stems from the progressive structure of state 
and local income taxes and the high inflation 
that has boosted individuals into higher tax 
brackets. 

The income elasticity of the Georgia tax is 
particularly important because, like other 
states, Georgia is becoming more and more 
dependent on its income tax as a source of 
state revenue. In 1969, 37.2 percent of Geor-
gia's total revenue came from general sales 
and use taxes, while only 25.6 percent was 
derived from the income tax. In contrast, 37 
percent of total state revenue came from the 
sales tax and a staggering 40.9 percent came 
from the income tax in 1980 (see Table 1). 
Thus, over the period, the income tax became 
the most important source of revenue for the 
state. 

Empirical Results 

Our study covers the period 1965-78 and 16 
income classes. Tables 2 and 3 show the basic 
variables used in the analysis and Tables 4 and 
5 summarize the empirical results. The rate 
elasticity estimate, 1.247, suggests that the 
progressive rate structure of the Georgia tax 
produces a 12.5-percent increase in tax 
revenues for a 10-percent increase in incomes. 
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Table 2. Rate Elasticity of Georgia Income Tax 
(dollar amount in thousands) 

Year (k) 
Simulated Tax 
Base STB( j ,k ) 

Simulated 
Taxes ST(j ,k) lnSTB(j ,k) lnSt(j,k) 

1965 1 ,979 ,893 54 ,462 14.499 10.905 

1966 2 ,201 ,324 60 ,697 14,605 11.014 
1967 2 ,549 ,577 71 ,515 14.751 11.178 
1968 3 ,052 ,645 86 ,952 14.932 11 .373 

1969 3 ,593 ,680 103,252 15.095 11.545 

1970 3 ,838 ,967 102,168 15.158 11.534 
1971 4,993,031 160,231 15.424 11.984 

1972 6 ,207 ,506 380 ,338 15.641 12.849 
1973 6 ,667 ,308 226,194 15 .713 12.329 
1974 7 ,749 ,407 271 ,382 15 .863 12.511 

1975 N/A N/A N/A N/A 
1976 8,563,151 306 ,144 15.963 12.632 
1977 10,575,379 402 ,525 16.174 12.906 
1978 12,162,721 477 ,104 16,314 13.076 

Source: Statistical Report: State of Georgia, Georgia Department of Revenue, Atlanta, Georgia (1965-80). 

N/A = Data not readily available. 

Variables were estimated using the method described in text: 

lnST(j,k) = c , lnSTB(j ,k) + e 

lnST(j,k) = -7.204 + 1,246STB(j.k) R 2 = 0.975 

(1.331) (0.180) (The numbers in parentheses are standard errors of regression coefficients.) 

\ 

This estimate is surprisingly close to Wasy-
lenko's and Greytak-Thursby's separate 
estimates for New York, 1.249. Apparently, 
Georgia's taxpayers were fairly widely distribu-
ted over the income classes examined in this 
study and not clustered at the maximum 
marginal tax rate. 

Table 3 shows summary measures used in 
estimating the base elasticity. Our statistical 
analysis implies a base elasticity of 1.304, 20 
percent higher than that estimated by Wasy-
lenko for New York, 1.038. This suggests that 
the base effect is more pronounced in 
Georgia than in New York. The greater con-
centration of Georgia taxpayers in the lower 
end of the earnings distribution is likely to be 
responsible for the difference in results. The 
total elasticity of the tax is 1.626 (1.2466 x 
1.304), which is 25 percent higher than the 
New York case of 1.296, reflecting the much 
larger base elasticity. This larger elasticity 
figure means that state revenue in Georgia is 
more responsive to business cycles than it is 
in either New York or Maryland. 

18 

The empirical results of estimating the 
alternative functional forms are shown in 
Table 5. Figures in parentheses below coeffi-
cients are standard errors. The findings are 
generally supportive of the constant base 
elasticity hypothesis. In both the taxable-total 
income and revenue-total income relations, 
the time variable, t, is not significant at any 
reasonable level of confidence. However, the 
time index is significant in the revenue-taxable 
income relation and therefore is consistent 
with the declining rate elasticity hypothesis. 

Conclusions and Implications 

When maximum marginal tax rates apply at 
low income levels, an inevitable consequence 
as inflation continually boosts ta'xpayers into 
higher marginal tax brackets, income elasticity 
of state income tax revenues will be substan-
tially reduced. The sensitivity of revenue to 
changes in incomes will remain high only if 
tax rates are increased. However, raising tax 

SEPtEMBER 1981, ECONOMIC REVIEW 

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

September 1981



1 
: 

:1 

f. 
f 

r 

• • 

» 

I-

» 

I 

Table 4. Summary of Least Squares 
Regression Results 

(1) Simulated Tax Base-Total Income Relation 

lnSTB( j , k ) = -5 .738 + 1 ,304lnY( j ,k ) 
(0 .548) (0 .057) 

(2) Simulated Tax Revenues-Simulated Tax B a s e Relation 

lnST( j ,k ) = -7.204 + 1 ,247 lnSTB( j , k ) 
(1 .331) (0 .180) 

(3) Simulated Tax Revenues-Total Income Relation 

lnST( j ,k ) = -14 .326 + 1 ,623lnY( j ,k ) 
(2 .242) (0 .2293) 

The numbers in parentheses are standard errors of regression coefficients. 
In all cases, elasticity estimates are significant at the .0001 level. 

Table 3. Base Elasticity of the Georgia Income Tax 

Year Y(i,k) STB( j ,k ) lnSTB(j ,k) lnY(j,k) 

1965 5 ,208 ,319 1 ,979 ,893 14.499 15.466 

1966 5 ,779 ,056 2 ,201 ,324 14.605 15.670 
1967 6 ,535 ,946 2 ,549 ,577 14.751 15 .693 
1968 7 ,656 ,154 3 ,052 ,645 14.932 15,851 

1969 8 ,826 ,986 3 ,593 ,680 15.095 15.993 
1970 9,755,991 3 ,838 ,967 15.158 16.093 

1971 11 ,273 ,577 4,993,031 15.424 16.238 

1972 13 ,020 ,709 6 ,207 ,506 15.641 16.382 

1973 13,675,745 6 ,667 ,308 15 .713 16.431 
1974 15 ,502 ,077 7 ,749 ,407 15 .863 16.557 

1975 N/A N/A N/A N/A 

1976 16,845,341 8,563,151 15.936 16.640 
1977 19 ,779 ,883 10 ,575 ,379 16,174 16.800 

1978 22 ,218 ,548 12,162,721 16.314 16.916 

Source: Statistical Report: State of Georgia, Georgia Department of Revenue, Atlanta, Georgia (1965-80). 

N/A = Data not readily available. 

The notation is described in the text: 

InSTB = -5.738 + 1.304lnY(j,k) 

(0.2998) (0.057) (The numbers in parentheses are standard errors of regression coefficients.) 

Table 5. Estimating Alternative 
Specifications 

(1) Taxable Income-Total Income Relation 

lnSTB ( j , k ) = -2 .852 + 1 .117lnY( j ,k ) + .0012t 
(3 .601) (0 .233) (0 .002) 

D-W = 2 .234 R 2 = .994 

(2) Revenue-Total Income Relation 

lnST( j ,k ) = -17 .1113 + 1 .8034lnY( j ,k ) - 0 .00122t 
(14 .016) (0 .906) ( .0058) 

D-W = 2 .24 R 2 = 0 .918 

(3) Revenue-Taxable Income Relation 

lnST( j , k ) = -24 .994 + 2 .482 lnSTB( j , k ) - .012t 
(8 .718) (0 .605) (0 .0058) 

D-W = 2 .396 R 2 = 0 .958 

The figures in parentheses are standard errors of the respective 
regression coefficients. 
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rates in an effort to stave off revenue short-
falls can be politically unacceptable. 
Therefore, income taxation, recommended by 
many to be a panacea for states and municipa-
lities experiencing revenue needs, may not be 
warranted unless tax rates can be continually 
adjusted upward to preserve some degree of 
progressivity. In the absence of raising tax 
rates or originally designing the tax with a 
sharply progressive rate structure similar to 
the federal income tax, increasing levels of 
taxpayers' incomes are likely to make most 
state income taxes proportional. While Wasy-
lenko rejects this view in a study of the New 
York income tax, our empirical analysis of 
Georgia tax supports Singer's declining 
elasticity thesis. Although our statistical 
analysis indicates that base elasticity is con-
stant over time, declining rate elasticity was 
evident and therefore overall elasticity of the 
tax is declining. 

The implication of this study is obvious. 
Georgia revenue from this increasingly impor-
tant source will become less responsive to 
changes in economic activity. On the other 
hand, revenue will not continue to grow in 
the same proportions to growth of incomes as 
in the past. To the degree that this occurs, 
alternative sources of state financing — 
issuance of debt, federal revenue sharing, etc. 
— will become more important if the state is 
to continue to perform its historical public 
sector role. While our analysis was limited to 
one state, we believe that our findings can be 
generalized to other states since most state 
income taxes are structurally similar to the 
Georgia tax. ffRl 

-Charlie Carter 
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Appendix: Methodology. 
Wasylenko's method of determining the nondiscre-
tionary effects (those not due to changes in legal 
definition of income or adjustments in tax rates) of 
changes in income involves several computational 
steps. First, a base year must be specified. If the 
elasticity estimate is to be used for forecasting pur-
poses, the base year should be the latest year for which 
data are available. For the Georgia study, the base year 
was 1978, the latest year for which complete data were 
available. Second, the "effective base ratio" has to be 
calculated by income class for the base year. The 
effective base ratio is the percent of total income in 
each income class that was taxable. The effective tax 
rate is the percent of taxable income going to taxes in 
each income class for the base year. Third, using these 
rates and ratios, we estimate the tax base and tax 
revenues that would have occurred in each year if the 
income had been subject to the same structure of the 
tax during the base year. The "rate elasticity" is estima-
ted by regressing the logarithm of simulated taxes (the 
sum of the product of the effective base ratio, effective 
tax rates, and adjusted gross income) on the simulated 
tax base. The following equations describe the method 
of analysis: 

EBR(j) = TB(j,0)/Y(j,0) 

j = 1,2, ...n ( 1 ) 

where EBR(j) is the effective base ratio in the j th income 
class; TB(j,0) is taxable income (tax base) in the \ th 
income class; Y(j,0) is adjusted gross income in the '¡th 
income class; and n = 16 is the number of income 
class intervals for which useful data are available. 

The "effective tax rate" is the ratio of tax revenues in 
each income class to the taxable base in that income 
class. More formally, 

ETRG) = T(j,0)/TB(j,0) 

j = 1,2, ...n (2) 
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where ETR(j) is the effective tax rate; T(j,0) is tax 
revenue in each income class, j, in the base year; and 
TB(j,0) is as previously defined. 

The simulated taxable income for each income class, 
j, for each year, k, was estimated as the product of the 
effective base ratio in each income class and total 
income in the income class in year, k. This may be 
stated algebraically as: 

STB(j,k) = EBR(j) • Y(j,k) 

k = 1,2,3, ...t (3) 

where STB(j,k) is the simulated tax base in each 
income class, j, for each year, k. 

Total simulated taxable income for each year, k, is 
determined by aggregating the simulated tax base over 
each of the income classes, j. This step may be more 
formally written as: 

TSTB(k) = 
n 
X 

= 1 
STB(j,k) (4) 

where TSTB(k) is total simulated tax base for each year, 
k. 

Simulated tax revenues, ST(j,k), are the product of 
the effective tax rate, ETR(j), and the simulated tax 
base, STB(j,k), for each year of study. That is: 

ST(j,k) = ETR(j) 
n 
2 

= 1 
STB(j,k) (5) 

Finally, simulated total tax revenue for each year, 
TST(k), is calculated by summing overall income 
classes: 

n 
TST(k) = 2 

j = 1 
ST(j,k) (6) 

The rate elasticity is determined by regressing the 
logarithm of simulated tax revenue on a constant, plus 
the logarithm of the simulated tax base. The functional 
form of this equation is as follows: 

ST(j,k) = ec,STBa' 

Then, the base elasticity is determined by regressing 
the simulated tax base on a constant, plus the logarithm 
of income, or STB(j,k) = ec2Y(j,k)a2. The product of the 
rate elasticity and the base elasticity is the total elastic-
ity of the tax. 

The appropriateness of linear-in-the-logs restrictions 
on base, rate, and total elasticity can be tested by 
evaluating alternative functional specifications of the 
relationships. These alternative forms may be written 
as follows: 

lnSTB(j,k) = a0 + (a, + a2t)lnY(J,k) + e, 
lnST(j,k) - b0 + (b, + b2t)lnSTB(J,k) + e2 

lnST(j,k) = c0 + (c, + c2t)lnY(j,k) + e2 

where t is an index of time with 1965 = 1, 1966 = 2, 
etc., 1978 = 14; e,(i = 1,2, 3,), a random disturbance 
term that assumes a mean of zero and has constant 
variance. The remaining terms are as defined earlier. 

The assumption of constant, increasing, or declining 
elasticity can be determined by examining the impor-
tance of the time variable. If the time variable is 
significant, a nonlinear specification is more appropri-
ate as opposed to the linear form. A negative and 
significant time coefficient would imply declining reve-
nue elasticity. If the time index is not significant, 
constant elasticity is the conclusion that follows. 0 r ] 
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