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Parametric Properties of Tax Effort Revenue Sharing

The tax effort incentive of General Revenue Sharing, first viewed

L

correctly by Goetz , has been analyzed in a game theoretic model by
Johnson(z)’(3), Fisher(A), and Stutzer(s). This paper explores the
parametric sensitivity of this model, with applications to the 1972
impact a simplified General Revenue Sharing system would @ave had on
state and local tax levels and welfare.

The game theoretic model starts by positing a fixed revenue
sharing fund Q, which is distributed to N recipient govermments in frac-
tional shares Il’ ey IN' These shares are functions of such factors
as the population, income, and tax effort of all the recipient govern-

(6)

ments. For example, Johnson has shown that the "Senate'" three-factor

formula of General Revenue Sharing to the states can be represented as:
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income of state k.
Tk is state and local tax effort in state k, and

Tigg = (Tps coes Tyigs Typqs woes T

Ignoring any possible distributional constraints, a simple reve-
nue sharing system is constructed by setting the intergovernmental

revenue Ri of recipient government i, i =1, ..., N, to be:



Then, the economic theory of intergovernmental grants used by
Thurow(7) and Wilde(s);cg) to analyze matching grants is adapted to
handle revenue sharing. This model assumes that each recipient govern-
ment i apportions its fésidents' income by maximizing a utility
Ui(Ci, Gi) where Ci is private spending by its residents and Gi is its
level of public spending. It chooses a tax level Ti to do this, thus

solving the problem:

(3) max U (C., G,)
0<T, <M, ot
1 1
s.t. C, =M, - T
1 1 1
G, = Ti + Ii(Ti; Wiy eees W Tj%i)Q .

Here, Mi is.personal income left after any sponsoring government taxes
used to fund the revenue sharing fund Q is taken out. In choosing Ti’
recipient government i treats the tax levels chosen by other recipient
governments Tj#i parametrically. Consistency requires that the optimal
Ti chosen by recipient i is the level treated parametrically by all
other recipients j#i. In other words, we seek a Nash equilibrium

Tf, cees T§ simultaneously solving (3) for i = 1, ..., N. Upon substi-
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tuting the constraints in (3) into Ul, and assuming that 3 Ii/aTi <0

(a condition satisfied by (1)), the usual conditions on Ui then imply

that a Nash equilibrium Tf, cees T§ is found by solving:l

i . ’ .
4) UT.(Mi-Tf, Tii—Ii(Tg; Wis sees Wi T§%1)Q) =0, 1i=1, ..., N,
i
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The simultaneity of system (4) makes it difficult to analyze the

where U, denotes the partial derivative of Ui with respect to Ti'

sensitivity of the Nash equilibrium Tf, coes T§ to changes in the reve-
nue sharing parameters w,, ..., W Q, and the utility parameters of Ui.
Except under very restrictive assumptions,2 the usual qualitative com~
parative statics technique of totally differentiating (4) and attempting
to sign the resulting derivatives yields no results. Nonlinear simula-
tion is thus resorted to here. Furthermore, this vexing simultaneity

is present whether or not sponsoring government taxes to finance the
fund Q are levied upon the recipients' residents. This is not the case
with matching grants, however, which, in the absence of taxes, are
modelled by replacing Ii in (3) with riTi’ where r, is the matching rate
for recipient 1i.

A graphical comparison between revenue sharing and an equal
utility matching grant for a typical recipient is shown in Figure 1.
There, the budget line M~ M represents the status quo without any aid
distribution. The curve M- M+R(M) represents the revenue sharing budget
constraints in (3) with-all other recipients' tax levels Tj#i equal to
their Nash equilibrium values T?%i' Its concavity follows from the
assumption that Bin/BTi < 0. The utility maximizing solution to (3)
for the ith recipient is at point RS, wﬁth private spending Ci = CRS,
taxes Ti = M - CRS, and total recipient public spending Ti + IiQ =

i
puted so that, at the optimal MG, a matching grant of cost R will pro-

Ti + R, = GRS. On the same diagram, a matching rate T has been com-

vide the same utility to this recipient i. Finally, an equal utility

"lump sum" (i.e., not dependent on tax effort) grant of EV is depicted.
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In this diagram, at least, it is true that matching grants stimulate.
more public spending and taxes than does an equal utility producing
amount of shared revenue, and the latter is more stimulative than equal

(6)

utility lump sum aid. One might also conjecture, as Johnson showed

graphically, that this same ordering would hold for equal cost, rather

€D

than equal utility, programs. Stutzer has rigorously proven both of
the above assertions when both C and G are normal goods (i.e., have
positive incomé elasticities) and BZIi/BTi'<O, as it is in (1).

Also in Figure 1, the distance W = R - EV measures the amount of
aid the recipient government would be willing to forego in order to ob-
tain a lump sum grant rather than an equal utility matching grant. As
such, it represents a deadweight loss, or opportunity cést, of matching
grants. The sponsoring government ostensibly believes that this loss
is offset by some form of benefit attributable to higher recipient
spending.i4 A smaller, but positive, deadweight loss occurs for tax
effort revenue sharing. In the simulations presented below, this dead-
weight loss is summed across recipients, producing a number which is
the total amount recipients would be willing to forego if tax effort
revenue sharing were replaced by a system of equal utility lump sum
grants. Marginal deadweight loss formulae with respect to revenue
sharing parameteré are presented in Stutzer(s). Here, nonlinear simula-

tion is used to obtain numerical estimates of the parametric sensitivity

of this loss.

Simulation Procedures

The properties a '""Senate'" type three-factor formula (1) would
prop ¥



have had in 1972 are now examined. We assume each state i =1, ..., 51

in 1972 acted as if it maximized a CES utility function

(5) Ui(Ci, G) = (aCf + (1--oci)G‘i’)l/p

i i
where o and p are parameters of the utility. As is well known(ll), the
elasticity of substitution o = - Assuming that all states have the

T 1l+p

same elasticity of substitution o (i.e., samep) the a, are identified by

i

solving the first-order condition of (5) for oy obtaining:

where Ci is 1972 disposable income after Federal taxes in state i and
Gi is.19f2 total state and local taxes in state i.6

We hypothesize that the advent of General Revenue Sharing was not
anticipated prior to budgeting in 1972. 1If it had been anticipated,

state 1 would have solved:

(7)  max Ul(Ci, G), i=1, ..., 51

WiTi
Gi = Ti + WiTi + ; w.T. Q
e J 3

with the same CES utility and the 1972 "Senate" formula weights

Wis eees wsl‘developed by Johnson(6) and Q = 5.3 billion dollars. The

differences between the Nash equilibrium T%, ..., obtained by

b
51

solving (7) and the actual 1972 tax data provides an estimate of the



tax effort incentive of General Revenue Sharing. A range of estimates
is provided by varying the common elasticity of éubstitution o, thus
providing upper and lower bounds to the likely impacts.7

In each case, the deadweight loss estimates are also computed
numerically, by calculating the equivalent variation for each recipient,
summing and subtracting from the revenue sharing fund size Q to obtain
an estimate of the total deadweight loss, denoted WRS, dependent on o,
w

13 eres Wsg

The following notation is used in the printouts presented below.

and Q.

Unless otherwise noted, vectors have 51 components, i =1, ..., 51.

ALPHA(1): the distribution parameter of the ith recipient's
utility function,
C(i): the level of consumption (private spending) in
recipient i in the absence of revenue sharing,
FT(i): TFederal income taxes paid by taxpayers in recipient i,
FISC(i): the net fiscal gain (or loss) of recipient i re~
sulting from revenue ghariné after its contribution
to the fund is subtracted from its revenue sharing
allocation,

GRS(i): the level of total recipient i spending (recipient
taxes plus revenue sharing) in the presence of
revenue sharing,

IPRIMEQ(i): 8Ii/8Ti -Q in the Nash equilibrium; it serves as a
measure of the tax effort incentive effect,

M(i): personal disposable income of the taxpayers in



recipient i, net of their Federal tax payments,
RS(i): the revenue sharing allocation to recipient i,
S(i): the share of total Federal income tax collections
paid by recipient i,
T(i): the level of recipient i taxes in the absence of
revenue sharing,
TRS(i): the level of recipient i taxes in the presence‘of
revenue sharing,
WRS(i): the deadweight loss recipient i suffers due to
revenue sharing, i.e., WRS(i) = RS(i) - EV(i),
W(i): the weight recipient i has, Vs in the 1972 "Senate"
(6)

FGRS formula, as computed by Johnson .

Initialization

Table 1 below shows the 1972 data used to calibrate the model,
and the vector of distribution parameters o, produced by the calibra-
tion, when the elasticity of substitution ¢ = 1, i.e., when all reci-
pients have'homogeneoﬁs Cobb-Douglas utilities. All dollar variables

are in units of one million dollars.

The Computation of the Nash Equilibrium

The first-order conditions form 51 equations in 51 unknowns,
Tl’ seey TSl' To solve them, a Newton-like method for solving nonlinear
equation systems was tried, and rejected after countless attempts failed
to improve its performance. Instead, a tatonnement-like method was
used. It consisted of iterating the implicit reaction functions of

the separate recipients, T§+l = f;(Tj; j#i)s i=1, ..., 51 until a



t+1 t
vector Ti = Ti’

for all i =1, ..., 51 was found. Of course, this
vector then satisfies all the reaction functions simultaneously, and so
is a Nash equilibrium. While it may sound like a crude procedure, it

worked excellently. Nash equilibria were computed quickly, inexpensively,

and with great precision.

Results for Positive Issues

The Nash equilibria for different values of the elasticity of
substitution ¢ are shown in Table 2 below. All dollar variables are in
units of one million dollars. We see in Table 2 that when the elasticity
of substitution ¢ £ 1, all the recipient governments reduce taxes, per-
mitting increased aggregate private consumption in an amount equal to
the aggregate tax reduction. When o is somewhat greater than one, the
reverse happens. Revenue sharing stimulates higher recipient taxes and
lower private consumption.

Regardless of the impact on recipient tax levels, the simulation
shows revenue sharing does lead to higher recipient spending (taxes plus
revenue sharing), as pro&en earlier. This is shown in Table 3 below.

The comparative statics of the Nash equilibrium were explored by
changing the fund size Q or a weight LAE and then recomputing the Nash
equilibrium. In Table 4 below, the impact of a revenue sharing fund
twice the size of the actual (i.e., 10.6 billion) is contrasted to the
actual fund's impact. When 0 = .67, a doubling of Q reduced the tax
levels of all recipients. When o = 2, however, the opposite happens.
We see that a doubling of Q increases the tax level of each recipient in

our example.
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In Table 5, the actual impacts on recipient tax levels are con-
trasted with what would have happened had Minnesota's weight ou been
doubled. Contrasts between the actual impacts and what would have hap-
.pened had California's weight been doubled are also shown. When o = .67,
we see that a state whose own weight is increased will decrease its own
tax level, while all other states will increase their respective tax
levels. Also, when ¢ = 2, the opposite beh;vior occurs.

Revenue sharing designers often concentrate their analytical
efforts on estimating the distribution of shared re§enue. In Table 6
below, the predicted distribution for various values of ¢ is shown. The
distribution's dependence on ¢ can be best explained by examining the
distribution of the marginal in?entivg effect SIi/BTi + Q, denoted IPRIMEQ.

Jointly examining Tables 6 and 7, we see that states with high mar-
ginal incentive effects, such as Alabama, Arkansas, Mississippi, and
South Carolina, gain in shared revenue had ¢ attained higher values.,
Those with low marginal incentive effects, such as Conmnecticut, Illinois,
California and New Jersey, lose when ¢ increases. The reason for this is
that states with high marginal incentives have a greater propensity to
increase taxes in order to obtain more shared revenue than those with
low marginal incentives. Table 2 demonstrates that the effect is then
exacerbated by larger elasticities of substitution. The reader may have
also noticed that the marginal incentive effect for each state declines

when ¢ increases. This is due to the concavity of the indices Ii in Ti’

for as o increases Ti increases, and BIi/BTi then declines, because

2 2

3 Ii/STi < 0 dominates any positive changes in BIi/BT caused by increases

i
. 2

> .
in Tj%i’ d Ii/aTiBTj 0
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The comparative statics of the distribution of shared revenue
with fespect to changes in formula parameters are illustrated in Tables
8 and 9 below. Table 8 shows the impacts of a doubling of the fund size
Q from 5.3 billion to 10.6 billion. It appears that the aid to each
state is also roughly doubled, give or take a few million dollars. Aid
to states with high marginal incentive effects is more than doubled when
o exceeds one by enough, because these states raise taxes relatively more
than do other states in this event. When ¢ is sufficiently less than one,
though, aid to these states is less than doubled. This is because these
states cut taxes relatively more than other states do when ¢ is less than
one, a claim that is supported in Table 2. The change in the distribution
of shared revenue when California's weight w(5) is doubled is shown in
Table 9. California's aid increased by 80 percent when 0 = .67 and in-
creased 85 percent when o = 2. All other states' aid levels fell, re-
gardless of the elasticity of substitution. Then, when ¢ < 1, even
though all states raise taxes in response to California's weight increase,
they still lose shared revenue to California. Also, just to show that
these results have nothing to do with California per se, a simulation of
the impacts of a doubling of Minnesota's weight w(24) is summarized in

Table 10. The results there corroborate the above results.

Results for Normative Issues

The deadweight loss index WRS was computed numerically by summing
WRS(i), which is the deadweight loss for state i. The detailed results
are shown in Table 11. As one would expect, the total deadweight loss

increases as the elasticity of substitution does. Regardless of the
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elasticity of substitution, the deadweight loss is small as a fraction
of the fund size Q. This fraction ranges from 1.0 percent.of Q when

0 = .4, to 8.2 percent of Q when 0 = 4. This is not surprising, for
Table 7 shows that the marginal incentive effects of GRS are fairly
small, never exceeding .14 for any state.

The comparative statics of the deadweight loss with respect to
changes in the fund size Q are shown in Table 12. A doubling of the
fund size Q produced an almost fourfold increase in the deadweight loss
when ¢ = .67, and a 366 percenf increase when 0 = 2. Thus, it appears
that deadweight loss is a convex, increasing function of Q nearby the
actual fund size Q = 5300.

The comparative statics of the deadweight loss with respect to
changes in weights w, are shown in Tables 13 and 14. Table 13 shows
the results for a doubling of California's weight w(5). California's
deadweight loss increases substantially, but the deadweight loss of all
other states declines. This is not surprising, because doubling
California's weight increases its own marginal incentive effect substan-
tially, from BIS/BT5 + Q= .0390 to .0649 (when o = .67), because
BZIi/aliawi > 0. All other states' marginal incentiye effects
BIi/sTj + Q are lowered, though, because 8ZIi/BTjBWi < 0. Of course,
this phenomenon is also illustrated in Table 14, which shows the impact
of a doubling of Mississippi's weight, w(25). One interesting difference
between Table 13 and Table 14 is that doubling California's weight lowered
the total deadweight loss WRS, while doubling Mississippi's weight in-
creased it. This is because California has a relatively small marginal

incentive effect to begin with, so that increasing its weight causes a
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relatively small change in its tax level compared to the large number of

other states with higher weights. Because of this, the sum of the de-

clines in the other states' deadweight losses'outweighs the increase

in California's deadweight loss. The opposite is true of an increase

in Mississippi's weight, because Mississippi has the largest marginal

incentive effect. By this reasoning, a doubling of Minnesota's weight

w(24), a state whose marginal incentive effect is about average (.05
when 0 = .67), should have little effect on WRS. A glance at Table

15 shows that this is indeed the casé. The deadweight loss increases,

but only by a tiny amount.

Do a Majority of States Benefit from Revenue Sharing?

Due to equal representation of states in the U.S. Senate, one
would not expect a revenue sharing system to persist unless it helps more
states than it hurts. Iﬁ this section, simulation is used to discover
whether or not a majority of states do benefit from revenue sharing.

In accomplishing this, one must examine the utility a state re-
ceives from revenue sharing, rather than the amount of shared revenue
it receives. This is because it is possible that a state could be a net
fiscal gainer, i.e., they contribute less to the fund Q than they receive
from tax effort revenue sharing, and still prefer the status quo, due to
the deadweight loss the state incurs under revenue sharing.

To figure this, one must also compute the size of the contribution
each state’s residents make to the fund Q. This was done by imputing a
contribution from a state proportional to its taxpayers' share of total

Federal income tax liabilities. With Si denoting that share for the ith
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state, and CTi its contribution, the contribution from state i is:

(8) CTi = 5.Q

1

so that after tax income (1 - ti)Mi used in the revenue sharing simula-

tion is:
(9 (1—ti)Mi=Mi—tM=M.-S.Q.

Thus, £y = SiQ/Mi'

Iﬁ Table 16, the net fiscal and utility changes between revenue
sharing and the status quo are shown for various elasticities of substi-
tution o. Minus signs indicate losses in either fiscal terms (FISC) or
utility terms (DIFFU). When o = .67, by counting the number of plus
signed states in the DIFFU column, we see that only 22 states were better
off under revenue sharing. Counting the number of plus signed states in
the FISC column, however, there are 29 states which receive more from
the revenue sharing fund than they contribute. Thus, when ¢ = .67, seven
states (Arizona, Georgia, Kansas, Oregon, Rhode Island, Texas, and
Wyoming) were net fiscal gainers whose deadweight losses were severe
enough to make them worse off. If o = 2, the results are only slightly
different. In that case, there are still 29 net fiscal gainers, but
there are now 24 states which are better off. Georgia and Wyoming, which
were worse off if o = .67, are better off if ¢ = 2. If ¢ = 4, an addi~
tional state (Arizona) is better off, bringing the total number of states
better off to 25,

Senators and other public officials have traditionally paid more

attention to the distributive (i.e., fiscal) aspects of intergovernmental
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aid programs than to their efficiency (i.e., deadweight loss) aspects.

This may explain how a revenue sharing system which results in a major-
ity of net fiscal gainers, but a minority of net utility gdiners, could
persist. A more likely explanation, however, lies in the benefits some
officials attach to higher levels of étate and local taxation caused by

the tax effort factor.



STATE
% NN
AL
AK
AZ
AR
CA
co
cT
DE
ocC
FL
GA
HI
ID
It
IN
IA
KS
KY
LA
ME
MD
MA
MI
MN
MS
MO
MT
NE
NV
NH
NJ
NM
NY
NC
ND
OH
0K
OR
PA
R1
SC
SO
TN
TX
uT
VT
VA
WA
Wy
Wl
Wy

Table 1: Data for Initialization
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982449250
13611600
654842610
552046380
8536541920
85091260
135205280
2300.4170
4020.8880
26650456780
1522564440
331146870
229240450
L7669.9340
1898444610
1014544050
865241230
98751160
10946440300
313449610
1606985290
2356063510
35750.1310
16419649380
5837s0860
1673709480
2369491490
557042550
217942470
251649150
3120845160
315543290
8237546510
1607567030
207441010
4020345930
833444810
" 763843830
4637763460
358748630
756146990
21680800
1185049130
383713490
343847850
151240820
16414648910
1283844190
521845730
1584449810
11952040

T
ELET I L
85942000
14640000
8551000
52249000
121990000
102146000
164248000
27847000
43442000
263748000
154847000
48442000
2915000
574940000
211846000
128546000
94041000
103541000
13965000
41243000
203247000
315845000
442046000
193146000
7016600
171245000
2953000
65248000
29348000
28549000
36395000
40249000
126642000
173045000
26222000
39212000
84340000
898.0000
5278.7000
44743000
78146000
2917000
120448000
3625649000
425.9000
22648000
175540000
16793000
5851000
239442000
164642000

C
3K MK KKK
886547250
121516090

569341610

699747380
7316641920
748725260
118777280
2021,7170
35866880
2201248780
1367647440
282744870
20.00+17450
£1920.9340
1686548610
3859.8054
771240230
88370160
954745300
272246610
1403741520
204018510
3132943310
1226543380
S135.4860
15025.448¢C
2070+6149
491744550
188544479
22310150
2756940160
275244290
697114510
14346542030
18119010
3628147930
749144810
674043830
390534054060
314045630
6730409990
137643800
1064606¢1130
34464444950
301248580
1285.2820
1T465%+8916
111591190
46334739
1345047510
103140040

ALPHA
L E B E X
«9024
08927
8694
+9053
«8571
+ 8799
« 3785
+ 3788
« 8620
+ 89030
¢ 8983
+ 8533
08726
«8794
« 8884
+ 8733
08913
+894Y
283724
+ 3685
«8735
+ 8659
«e8763
28639
¢8798
«&977
«8737
03328
«8652
« 3864
28834
28723
s 8463
+ 83924
«8736
« %025
+8989
« 8824
«8&10
«8753
28964
« 8655
+ 8983
28977
8761
«e53500
«8931
e3692
+ 3879
e 8489
28626
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HOMNH K NN
15144890

586420
9540810
16742710
6242780
8445920
52.9090
707010
4841910
89475640
11346140
65¢059¢C
11738530
6356990
B86¢1940
9441970
89.258¢0
13442790
1405320
12047210
6647770
67 «28L0
734290
86462810
2017400
9146290
1700659
G5 eb460
618130
364470
59,1960
13141830
S8«0930
12509990
13544590
7883990
11244830
8548550
83+1820
821140
14749950
13243650
13165670
10145350

11640510

10443540
92.3060
74643990

14142760
88«B510
977150
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T
SRR R DY
95942000
164640000
85541000
52249006
12199%«0000
102146000
1642+4000
2787000
43442000
26378000
15487000
48442000
2919000
574940000
21186000
128546000
9401060
103841000
139645000
41243009
203247006
3158+5000
44206006
193146000
70715000
171245000
29703000
65248000
2938000
28549000
363945000
4029000
1266442000
173045000
26242000
3921+8000
834340000
85840000
527847000
L6743000
781446000
29147000
120443600
302645000
4252600
2268000
17350000
16793000
53541000
239442000
16442000

Table 2:

= L4
TRS

ISR RS LT )
§Q0743016
14243664
§2644430
49149405

1191564714
9636113

161141871
27148335
L2544G593

255Ce 8464

145447990
47341760
27949543

561345895

205240420

126245758
90947095
Y8R+3131

1327.9856
39540339
198307465

308240415

430147335

137245564
65364113

16554003580
287.7627
63645056
287.3588
27643403

356041210
386445739

1239249400

165240364
249450096

260547729
50067442
37043166

3511563971
43442338
74945589
27844351

11475042

577%.7262
L0de5702
21%«7118

169549357

163446671
5560240

231949244
1566242

1972 Nash Equilibria for Various ©

With Revenue Sharing

g= .67

RS
3 J6 3 M4 W 2 JE MR
92947761
16642733
839.0843
50544841
1202434649
100442761
162541632
27447962
42949515
258840005
1512+389%0
47841023
28542641
56700492
20808099
126144012
92341090
1009.9345
1357+4046
402.6828
2005.148%
2114494063
4351.5880
189841722
67442299
167945728
292.8954
6403748
29042454
28046036
359442741
39246800
1249746645
168545983
2553628
385446473
823.7815
388245451
518225381
L40.0560
75864462
28443199
1172+4637
3839.9099
41642498
22243206
17215577
165442134
56847915
235148492
161471165

g =1

RS
ANNE R NAR
95746881
14549945
85446271
52243555
121575147
102140555
164242386
27846715
434.1669
263346697
154644401
48441289
2918169
$73941456
211641493
128445457
93945816
103647051
13938162
412.1258
203143513
215542247
4129625
192946149
70042439
171046779
29942227
65245169
262,7760
28548479
363640477
40247040
1262506704
1727+0805
26241116
391406341
B4z 3424
897.5658
526446397
447.2020
78046456
29145963
12029857
391542300
42547262
22647610
175340638
167841686
584.6152
239140280
16441817

c=2

TRS
(2 Z 23R NER 3]
104043067
15049322
8Y946843
572+6089
1253944668
1056945732
169140969
28948264
4b642153
276549977
16459344
5014189
310+9584
583745478
221844163
135146315
9873260
1115.4440
1500.7802
439.7244
2106364464
32709294
458541593
202044530
7731922
1799.7603
317+6644
68747638
30349010
30140673
375548564
432.1079
1299242765
18L8e8544
2819408
46287.9229
8§96459G0
941.0252
550045113
bOTeBLLS
84642577
31249345
1292469657
41324412408
45344028
23%e¢6529
184444759
174741530
631425064
250441628
17340727
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g = u

TRS
IEZEEREDED ¥
120141583
15949709
G33.386338
671:6658
1323842934
11597770
17300653
3103811
46841081
2013.0758
1834.8028
53340646
34742588
6301+3811
240808756
147563454
1076.5230
126648377
1705: 8234
LG2.17101
224449100
348342667
49%7ue14 77
218740252
93343634
196545177
352.4874
75348047
322.4189
32945693
39750536
48343211
136610400
2080+7564
219.9719
44095817
G99456239
1021692563
563749456
506¢1453
073.6146
25345963
145449841
434546338
SGS«87 403
26348015
201545238
1874,3731
72142548
271348837
1897006



Table 3: Recipient Spending for Various ¢

Without

Revenue

Sharing

T

L EEZREE R E B
9592000
1460000
8551000
52249000
1219940000
102160090
16428000
27607000
643442000
25378000
15487000
L84e2000
251.9008
S74%40000
211846000
128546000
9401000
103441000
139645000
41243000
2032470600
31585000
44620,60006
1931+6000
70146000
17125009
299,30600
652+,2000
293440090
28529000
36395000
40209000
12664420090
1730435000
26242000
392748000
84340000
398+0000
S278.7000
L4743000
73166000
2917000
120448000
392605900
42549000
22648000
175540000
1679¢3000
S85.1000
239442000
16442000

With Revenue Sharing
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g= 4
GRS

133v40331
103456326
1539.6397
738.6406

0.z WU g = .67 =1 g =2
GRS GRS GRS GRS

EXFEEERTRE S §,**§*llkii)‘*#.‘*iﬂ*i IR NN ENREE X RARN MR RNEAR
100349911 1027+4587 105645805 11426366

14847600 15041408 1483203 156046793

¥&17210 59644128 910401686 5342297

54303273 $6441230 58129141 63448016
12637069746 125434887212673¢6185 1304605438

106565611
10771535
285¢14635
L40e9581
271172231
16034703
49444319
203.0721
536446233
21764704
1224Le%14%
Yoh12I0Y
10676705
145v 427035
L2seda06
26769344
3227.v218
L523+%46204
1v¥8642135
74641423
17616871
21060435
5729207
2vSe854¢
25445062
2170843740
L2040637
1229763991
17984674
c72e7238
LOTbegnd?
720734y
2248807
S415.788Y
4593173
517 «0586
SuLe3316
1284e0618
LubEe0ll3
446149253
23hLe7574
150oel000
172062215
81142837
2ubLat 2%l
16%e5220

100341931
16847959
28842701
46643210
27491111
16315552
4996741
30844370
592040203
220541975
134348051
98042513
1103+5846
148947015
4362963
209840095
32602980
457362947
20117539
T68¢5616
178647290
31542527
68248523
302.6878
29847887
374148315
4284051
120011771
1832.8902
2793524
406544050
888«0438
935.0936
568149536
LA5e1161
83642910
3104198
12794684
411043023
44947510
238.4102
18317646
17395659
62445202
269647696
17240349

107969313
170144661
2921015
LLBeh2BB
279448163
166602030
50545986
21541665
568748309
224044837
12670245
99647478
113145952
15273338
44640391
212348146
2299.9351
463347790
2046341012
7965378
13175241
221,6719
69540587
3061541
30440557
378247643
4387138
1312546310
187544137
28643136
£4125+0070
90649276
G50.,0936
556341475
47242330
835943971
3172058
13106683
4185642059
459440364
2428911
186343716
176342746
64091306
253543400
17541174

112843221
174941645
20341316
Lo0ei 701
242742159
17573584
5226010
33a¢6598
618245305
234245787
163443029
10445487
12124699¢
163747272
4741930
21979889
2L12.8330
68079661
212246472
5504130Y
19006e8401
24063672
73004774
3160685
31543352
390042212
LEESTTILY
1348243551
199%.5000
3007354
L29T 1906
G824074C
79344559
7970044
LY2. 7891
Y27 s530C
33?;C305
140341588
LaQde7l21
L37 5038
25548916
145540270
183145567
6891573
2648.6352
1344G539

-

372%.0152
121592060
183662143
52344038
6315371
317443214
163590817
55347405
37145009
450541937

6232406733
53104v23Y
TustaSTHO
381ecl0y
15796219
Lred 7966
S60e5742
28Ge213¢e
212544398
1957435111
Tu2e003Y
26570400y
2007517



Table 4:

Without
Revenue

Sharing

T

¥ 0% N 5 I
$5%42000
14660060
855410090
52205000
121990009
102146000
164248000
27847000
43442000
2637.8000
154347000
48442000
29149000
57490000
211846000
1285:6000
94041000
103841000
139645000
41243000
20327000
315845000
442046009
193165000
7015000
171245000
29923000
65248000
29348000
28549000
36395000
40249000
1266442000
173045000
26242000
392148000
84340000
880000
32787000
44743000
7816000
29142000
12043000
392645000
42549000
226+8000
175540000
16793000
58561000
239442000
1642000

g
Q =5,300

TRS

063 9 2% X 2 %%
92247761
146442733
839.0843
5054841
1202403449
100462761
162541632
27447962
42969515
258840005
151243890
47841023
28542641
567040492
2080.8099
12614012
92341090
100949345
135744066
&02-682§
20051489
311469463
435146880
189841722
b7L422599
16796728
29248954
64043748
29062454
280460306
359442741
392468400
1249746645
168505983
2553428
385446473
82347315
88245451
518249581
44040560
75804462
284432199
117204637
38399099
41662498
22243206
172145577
16542134
S684.7915
235148492
16141165

With Revenue
= .67

Q = 10,600

TRS

LEZ 22 XY X' I
902:9133
142.57C%
#22,7515
48947487
1185345474
G8&745587
16074836
2709825
42547246
254642929
147842556
47241143
27940157
559247268
2044644587
1233.2334
50647817
98348624
122144019
39246518
1978.,178¢
207243527
Q28447647
186549792
65941179
164848249
25648309
62344874
28667462
27545249
35497581
28341616
1233440374
164348394
24940130
376%.7975
805.6659
2676457
S09uU«94606
63%2,0448
7372273
27744475
11424893
375746714
4071588
218.0547
168545475
162%.8048
55347456
231141532
1551662

Sharing

g=
Q = 5,300

TRS
LE AR EX N Y]
104043067
15029322
860%.6848
572.6089
1253964668
100Ye5732
1691,096Y
28943264
446402153
276549977
164529344
5014189
31049584
5¢37 <5478
221344163
135146315
987232610
11154440
150607802
43947244
210640444
3279254
458G41593
202044538
77561922
17997602
3175844
6877638
3039010
3010673
375548564
432.1079
1299242765
18486544
28149408
4087 .9221
E96e¢5900
G4140252
550045113
LE6T7Te2442
854642577
312.9345
129246961
613441308
45344028
23%46529%
184444759
174741530
63142504
250441628
17340727
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Comparative Impacts When Q is Doubled to 10.6 Billion

Q = 10,600

TRS
N RN
111344809
155446360
9400961

8174104 -

1285246454
111341828
1735.,2272

29949585
45742035
268246606
173441652
517.0&30
32%+1745
51100202
23062441
141145241
103062745
118543249
159« 5485
LS4abABE
217620540
337344275
474249245
2101«1032
846446606
187%¢1570
33442758
71¢44982
31301022
31648431
38622355
45844300
1329441375
195504823
29%.47239
423995939
94542031
821370
57027257
L86e¢5147
90445805
33240479
12372,1833
432246239
4732639
25142548
192548419
180%.8673
67248711
260348056
181+1036



STATE

L2 2 2

AL
AK
AZ
"AR
CA
co
cT
DE
oc
FL
GA
HI
i0
IL
IN
IA
KS
KY
LA
ME
MD
MA
MI
MN
MS
MO
MT
NE
NY
NH
NJ
NM
NY
NC
ND
oH
oK
OR
PA
R1
§C
sD
T
TX
uT
VT
VA

Table 5: Impact of Changed Weights on Recipient Taxes

With Revenue Sharing

20

CA MN
With Actual Weights W(5)doubled W(24)doubled
g= .67 g= 2 c=,67 c= 2 o= .67 o= 2
TRS , TRS Ths TRS TRS TkS
LETE 23 R TR 1 SRV VEVEvaugvave ARRAUEER KR kN n N EH RN KRN R B NN
92947761  1040.3067 93242986 1933,6283 93043659 1038446435
144642733 15049322 Lued224 150.5084 14403082 15048253
839,0843" 899,6848 54344704 239549377 £39,4087 80¢e.7501
S05.4841 572.6089 blUee9514 56544529 50508268 ST1.5727
1202403449 12536,4448 112485354 12465,2243 1,0244408% 12533.4457
10042761 106v45732 10¢347529 106345406 1628y 106%e567%
162541632 169140969 18267165  1687.0261 162543272 14900813
27447962 28943264 27541327 28848743 27448745 256.588¢&
42949515 44642153 43043205 44541853 43040379 46546580
258840005 2765.9977 259244531 2755,5550 25894044y 276304259
151243890  1645.9344 151565670  1637,5708 15121333 156244320
47841023 50144189 7566305 49549504 47842259 507.0522
28542641 310.9584 235482389 305+3400 22543959 3105544
3567060492 5937,5478 567743577  5922.8680 567147675 5¢23,%076
208048099 2218.4163 208441558 221042371 208145949 221643800
12614012  1351,6315 126245134 134641380 126148Y50 135042622
92341090 98743260 52445830 98343531 922,4540 98643350
100909345 111544440 101243628 110%9.0582 1010.5026 111348534
1357.4066  1500.7802 12008030 1492.3284 135%.2029 149448776
40246823 63947264 03435017 43744061 L2 48742 43%.1450
200541489  2106.6L44 0075871 210044989 20057204 2105411728
311449463 327049264 3115485801 3251.7804 5115+8040 725245529
435146880 4585,1592 LI57e9947  £575.8903 43571696 2555, 38641
189841722  2920,4530 19011255 201241481 18554082y  2ROA, 4573
6742299 773¢1%22 57245328 771.9222 576erb77 Timeasih
167949728 179%,7603 16828340  1792,5601 188046432 17379860
292+8954 317066464 ¢y 3ebbly 314647034 29340229 31742747
0403748 68747638 €lleubh5L 65442089 26066253 4470264
29042454 3039010 2505527 303.0361 290432173 33324350
28046036 3010672 28140568 290, 7734 2807995 30ueTLALZ
359442741 3755.8564 $39443529  3746.3808 359542314  3752.4585
392.6800 4321079 Ivie5474 42946425 39248827 43740523
1266746645 12692,2765 1251440588 12969,9779 1250165343 1255498105
168545983  1548¢6544 160%+5409  1839.1105 16865278  186£42811
25543628 28149408 2534940¢ 28042674 255.4976 28145231
385446473  4087.9221 I3504758Y  4074.7878 355640825 4054445598
823.7815 §9€45900 ¥2544373 892.1013 $24.1683 BY5.,4707
88245451 941,0252 683e0859 9373998 £82.858% Y4n,.1207
5182+9581 550045113 2191.8576  5483.7053 518540507 S4$na3532
46000560 4678443 AR T L6540955 40042020 48744076
75844462 8662577 74044226 B40e8897 75849083 35449200
28443199 312.9345 8L QLAY 3114136806 28404658 31244858
117204637  1292,6961 117542645 1285,4774 117341192 1220.9007%
383909099 413441408 S8LTLB753 411343009 384178399 4130.2434
41642498  453.4028 61707258 45149756 416.4422 45248221
22243206 23546529 22,7023 238.5539 22244093 2354274
17215577 154444759 172445018 1837.1052 172242675 184240402
1654421346 1747,1534 193444220 1741,5037 165447309 174547453
56847915 63142506 STLe17B3 42743844 56U.1156 53042463
235148492  2504.1628 2I3546234  2495,2461 235247343 250749446
161+1165 175.0727 1613795 17242150 1611720 17288355



Table 6:

g = 4

KS

% % &% X % AR
9646894
Se8937
5542781
STeE8068
52240250
S8ey494
599683
1243100
14604587
16140767
118646713
21¢655%
23¢1176
25140338
12444284
8263391
5741211
G3¢2574
1312849
33,5477
93.41479
14543503
2222069
11346570
GZ2e7310
106667917
2242803
(244231
12,4954
18410659
14842530
35645498
5004591
146¢ 431D
2348143
21140712
03469947
52e5541
2YPe3UTY
25%¢ 0834
T7409097
2549255
10642570
coYeH0 31
3343551
16405356
1101249
356453545
5542597
14540040
1025038

o= .67

RS
AR SE RS ]
9746826
5¢8675
55.3295
5846389
519e3423
5849169
S9e6327
1364739
1443695
1611106
11941662
2145718
232229
24949711
1243876
82¢4036
571423
9440500
1322948
33.7135
928605
14543517
22746068
11345817
943317
10667561
2243573
L264L775
124424
1841851
14745575
3547251
5035125
14742919
2349896
21067577
642623
£2¢5485
298.9955
2500601
T7e8448
2640999

T10740047

2703924
3345012
1640896

1102970
853525
5547287

164449204
10+%2184

c =1

RS

% % X % N X
988924
Se8358
55.32896
5%¢5586
5161038
5348757
5942275
1344300
16425620
1611466
1197630
214697
2343497
24846853
12463343
8244792
STe10662
94,8901
1335175
2349133
9205633
14467104
220+ 765
11344853
Y6e2539
10648461
22¢64692
4245418
123781
1562078
146e7167
3640098
49949607
14863329
2642020
2103729
6445852
525278
29845077
2540310
7347515
20:3G95
10749106
27069759
32,4773
161300
1103028
85+1060
5642984
14408120
1049356

Distribution of Revenue Sharing for Various o

o=2

RS
#* KK A K %
10243299
Se7471
SSeS44G
b2e1%20

50740770

SRe748G
550976
1362053
1345627
141ec182
12164240
211821
2247015
24540827
124615825
8246714
57.2226
9742359
13649470
5[&.1&68Q
913436
142:9036
213450868
112,1642
1019387
1070799
22+7027
4z+71308
1241675
1342679
16443649
36480790
L90+0825
1512457
2L 7Y8S
20942885
CS5e 4849
Sced3Gs
29740931
2445447
513223
2Ee8YSY
11064596
272454520
35641659
162387
11045311
8het (31
STe%069
144404724
10e¢%312

21

g=14

RS
23X 1.E K.
108.4818

55928
557708
06445808

49145218
5834598
S6+1489
15.0827
1364489
161+2458
12442789
2056759
2423020
23848126
18347377
BZsWuz2o
57628657
10144157
14209187
354178
Q943721
129.7252
27501255
1126010
1122584
1074254
22e1296
4Z 26835
1904816
1843607
14028519
2841902
473a13235
1534+2020
23:8402
207s25%0
07.0347
S243072
2944708
244778%
~5e®C34
2719115
1144387
27541608
3549000
1664120
1106¢159%
2341379
5047482
142e7572
1140511



Table 7:

Digtribution of Marginal Incentive Effect

(R R XX
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10662
11164
10395
0588
«0363%
1 Qb%6
10328
10612
07061
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«082¢
1 05%¢
«0652
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«0%Zz8
0964
U844
« 04017
eQbal
CGASS
+05%4
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0632
0771
20667
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e 00655
«04LUS
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0370

G&o2
«0533
0782
1 05v2
«0552
+0575
e1026
0927
« 0907
« 0678
«0811
0732
0626
«+0515
G983
sUEUY
WQESE

§I,/8r; ° Q
ags= 067 g = 1
RN NX L E R R
+1031 91013
2+ 0406 20399
¢0653 004541
¢1147 «1127
« 0390 «0383
«058¢0 «0570
00363 20357
s 0489 04213
+0333 «0328
« 0604 «0593
0770 20757
20449 0442
0811 0767
«e0420 «0413
e 0584 + 0574
e 0643 10622
«0612 20602
«3%15 1 08G9
«0959 0934
s 0832 +0818
e 0455 WO4AT
s 0454 YA
0458 «QLEG
0386 0576
1374 213506
0622 10612
«0760 0747
00658 10647
00428 «0420
00646 « 0635
e0399 «0392
e 0504 s 0800
«0365 40359
20850 + 0835
+ 0635 s 0619
«0525 +0516
« 0771 v 0757
« (0590 «0579
00544 «0535
«0567 « 0557
«e1011 0964
«0913 e 03898
«0894 20876
00668 «0457
« 0800 e (0786
0722 20709
00627 «061¢
«0508 e 0499
10066 20653
«0599 0589
06706 e 0665

X ¥ % x %
+ 0965
s0350
0611
+1073
+ 0366
20543
« 0340
20456
0312
20565
o071
00421
« 0756
20354
0547
0602
«0573
« 0856
Q289
00776
10426
« 0425
+0457
13545
» 1235
«0583
«0712
20816
20400
2 0€05S
0374
10846
e 0242
076E
«0E73
0462
00721
00532
«0510
s 3531
10940
o 0855
« 03837
0625
e 074Y
«0570
e 0557
«Q4LT7S
w0607
(561
« 0633

22

s0555
526
LS

LAA I
«e2861>
Q0735
w391
w039
PR
eG3G3
Y177
REER)
ESE
0580
«D30n
0555
2Q344
0770
»0 3153
ATFE
$280¢%
«0452
ezt
WDSGT
« L85
e (&7
E-Y-4
Q78S
TOVNE-T)
0\:2‘?‘*
0457
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e O2M33
«0515
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Table 8:

Changes in 3hared Revenue Distribution When Q iz Doubled

g = 067
Q = 5,300 Q = 10,600
RS RS

I Z R E XS] 2 EEREEE S ]
976826 193.2546
58675 1148124
5543295 11060601
S8¢6389 11547431
5193423 1069994
58+9169 11840302
596327 12061801
134739 2740687
1443695 2R49RAS
16141106 32241714
119+1662 23742614
2145718 4303944
23¢2229 L5427 45
249,971 1 502308%
1243876 24809812
8244039 16407944
571423 114643537
9440500 18406567
13242948 26202582
337135 8741423
9248603 158666351
14543517 29240580
22146068 6445244
1135817 227 446664
9463317 18502042
10607561 21344561
223573 Laen042
4244775 RLeb307
124424 2540425
1841851 3543770
14745575 <95 8877
3567251 7140188
50345125 101242487
1472919 29¢et355
2349896 476575
2107577 LZ22s1416
6442623 1230392
525485 1052448
29849955 5923130
2500601 5062402
778448 1541321
2640999 5128866
1070047 21246213
2703924 53%405482
3345012 6547596
160896 32e1495
11062070 220e34 41
8543525 T71¢3183
557287 110603299
1449204 2901297
109184 2148361

Q = 5,300
RS
% %3 K £ K % ¥
10243299
57471
5545449
6241625

50740779

SBe 748G
584975
13630532
1349627
161.2182
121462490
27141821
2247015
24500827
12401625
82.6714
57.2226
9742559
1369470
344686
9163434
14269035
218338061
1131942
1019337
1070796
2247027
LZ2a7130
1241975
1862679
144432646
3648070
450.0825
151.2457
2447985
20% 2685
65¢4849
52e455%
29740931
2409447
8163223
2Ee895Y
11064596
27245529
3441659
162387
1135511
Bhoti331

S7e5069

14464724
109812

o= 2

Q = 10,600
RS

LR R E X 3T
21043208
1162652
11144511
122.7695
$GRL034S
117.4124
116667 3%
2hebb 27
2V ek722
52206309
245.¢530
atlebase
15:“003?.c
63442970
ZLE 3 1ALy
12,7344
114en617
16844558
Z7%v4032
6%4v126
31aul18a
245099
Le2424

LS
(LI TV 4 N

NUFEAVER
L1218
S3s0544
285408 RY
Theb3u1
SocabsAY
X37e2125

rGe3t117
TnseGz218
SéentCty
22561524
LT eadl7
cbs 2048
REEY AT
221e050¢
176028
113¢5274
2RE1L328
22,0651



California's Weight [W(5)] is Doubled

W(5)
RS
LA ERE Y
97.6826
5+8675
5543295
5846389

51943423

5843169
5946327
1364739
1403695
16161106
1191662
2145718
2342229
249,9711
12443876
8244039
571423
9440500
132+2948
33.7135
9248605
14563517
221456068
11345817
9443317
1067561
2243573
L2e4775
1264424
181851
14745575
3547251
50345125
14742919
2349896
2107577
AGe25K23
5245485
29849555
2500601
778448
2640999
1070047
27043924
3345012
160896
1102070
3543525
5567287
14409204
109184

= .67

W(5)*2

; RS
AR SRR NR
3%9¢3102
5¢45Sn
C0.5337
Y3002 31
Y213 e2556
2240020
Shel260
123005
3+1713¢
14721581
THAe30AC
120912
2167159
2 ed216
115306012
792631
S2e1565
ASevR2b
1209320y
20,5030
5Ga?ThLT
132«700¢
32073375
1037245
2623076
Y743078
20eb23?
i5.7%54
1143572
16460253
13443480
SEr0hA?
L554713%
126686172
2109235
19264770
587132
L7:G874
e7360972
F24%K26
7i01465%
2342505
748013
CL7 40597
300074
14 44960
10000604
TTeS2%7
Shew3d>
132:352%
G297 12

W(5)

RS
PR R R XX |
10203299
547471
535449
6241526

S07.077C

S8Be7439
S8.0976
1363053
1349627
14142182
12144240
211821
237015
2450827
12441625
R2.6714
S722226
@7e255%
134649479
3Lebb80
9143436
142+%035
21320058
112,164°2
1019387
107 079%
2247027
4247136
1241973
18e267%
1464436465
368070
L%90+0825
15142457
24e 7985
2092685
£S5 4849
S2els55%y
29740931
2hLe9b LT
8163223
264895%
1106465%8
27245520
34641659
162387
11045511
8he6(31
575069
144-47213
10692812

Table 9: Changes in Shared Revenue Distributicn When

=2 W(5)*2

RS

XK g6 % KM N KR
025868
Ye 2357
5053306
5604058
936-1Q§§
5344697
529493
1241156
127267
14647357
1104309432
192649
21¢5406
22%¢3501
113401486
7542204
S2+0673
5543423
12440890
31632329
8B3.2067
1301893
199.3205
103490385
9243792
G7¢4351
2046389
3ke8548
117118
1645170
121.5567
3344344
LLbe9532
13744/23
225211
19754699
545264
LT .7418
27085903
22270369
7343235
2404305
1003504
24840519
31+0532
1447677
10065941
7645600
5243738
13145175
9.9563



STATE

"N %N

Table 10:

Minnesota's Weight [W(24)] is Doubled

g = .67
W(2y) w{ay)%2
RS RS

3303 3% LS A 28 2
V74826 Q567245
346075 Se7476
5543295 5442070
5846389 574660
5192423 087813
2347189 57¢71%0
5966327 58041354
1344739 1341962
1463695 1440754
1611106 1578447
11941662 11667606
2145718 21.1314
2362229 2247535
24949711 24448793
12443876 12108629
824039 B80e7325
S71423 55+9823
9440500 9241582
13242948 129463623
3347135 3340324
9248605 G0eG674
14503517 1423897
221406068 21741005
1135817 218 7GZy
9423317 v244355%
10647561 10445916
2243573 21e%94¢
L264775 414615%
1264424 121882
1841851 1768160
1475575 14465465
3547251 3540049
50345125 L463,2595
14742919 144032069
2349896 22450862
21067577 20644789
6492623 62s963Y9
5245485 516208
29849955 2924930
250601 2645503
778448 7642825
2640999 2545735
1070047 1045516
27043924 2649334
3345012 3248240
160896 157635
1102070 10745727
8543525 8306147
5547287 5606081
14409204 1614572358
109184 10e6%63

w(2h)

RS

IR B EREE S
1023299
527471
52454460
§2+16G206
507407790
58.7489
580976
1343053
13+%627
1412182
12144240
21.13821
2247015
2450827
12461625
82.6714
5742225
97.2559
136694670
3406680
91234368
14249035
21380865
132,109L2
101,937
107.079%
22¢7027
bze7130
1201975
18.2676
14443646
3648070
4%060825
1512457
2447985
20542685
65¢4849
5244565
2970931
24494 L7
81+3223
26+895¢
110.&5?6
272454620
3441659
1642387
1105511
8444031
S7Te%069
14444720
1049512

25

Changes in Shared Revenue Distribution When

W(2u)*2

kS

I ENE R NE EN]
¥9.95%¢0
5¢0190
Stelss7
6047392
L493e%029
57¢4259
56430864
12.09072
13+6533
1575854
1186583
20e70%u
2341564
239.5521
1213692
£048C36%
554%305
V50166
1338014
2346797
59435057
139.7197
213,4%272
22%+s831y
Iea 289
106+6625
2241851
4147462
1149256
178542
14141580
3549607
L7G 02954
1477823¢
2442279
20445851
A3e9905
5142774
29045484
2603832
7964401
2662773
10792353
2654213
3363852
158696
10xe¢055¢6
B2s513%%
5665648
1412262
107323



Table 11:
g = A4 gs= .67
STATE HRS WRS

® %9 % % LEE AR S * 3 3 %M %
AL 107217 248314
AK 00426 20094
AZ e6140 10037
AR 161527 168993
CA 241510 41372
co «53v02 « 9641
cT ©3779 «65155
DE «1182 +1880
pc « 085§ ¢1367
FL 16694 247286
GA 15807 245899
H1 ¢1650 22689
10 +5200 e5243
IL 1e¢7653 248783
IN 12501 240426
1A «%012 104731
KS «6107 +5983
KY Te&701 244132
LA 2407G4 304124
ME w4732 «7754
M0 «7254 11829
MA 1e1122 148135
Ml 148145 2496Q°9
MN Ts116% 18240
MS 2e1227 3.5038
MO 141569 148917
uT e202 046751
NE 24832 «7903
NV «0920 «1500
NH e 2049 +3351
Nd 140152 146546
NeM «S4bh «8930
NY 2eb362 beb222
NC 2¢1210 34780
ND ¢ 37 3¢ «6218
OH 199101 3211G4
0K 8517 1e¢4120
OR + 5267 + 8768
PA 26971 4eb043
RI 02457 e4013
st 163437 242089
sD e 3955 «6553
™ 18303 26905
TX 3.0438 449794
ut e 4567 «7482
VA 1e¢1954 1¢9545
WA ¢« 7391 142059
Wy $ 9195 125104
Wi Tebh248 243267
Wy e1254 22051

TOTAL LOSS W™ 53.8827

86,1654

g = 1

NRS
IR R EE X
Le1787

1014
1¢4706
28094
75028
1e¢4114

08678

«2748

02037
349973
348051

¢3926

«7703
442040
249911
2¢1584
164626
345537
50228
1471394
147279
246489
Le3284
206694
Se¢1935
227724

16974
141585

« 2189

4911
2¢4155
1¢3139
6e74LT75
5¢1150

«9155
4e56452
20747
12839
beblbhb

e5872
342584

29641
349611
763024
140992

046646
28644
17628
242258
364046

«3006

129.3252

Deadweight Losses by State

g=2

MRS
M 3 % 3 W %K
79809
1378
2e752%
Se35y7?
29177
2e6354
146594
#5108
¢ 3740
7246791
71759
7274
14527
7¢5002
Sa5897
Le032%7
Ce?7374
667458
Ye5215
227458
342072
448155
8+0510
4e9Q502
10402606
Se1938
143125
cel7106
w054
«9203
Le4758
ZeLB80
1245005
Geb744
167364
Bs5178
3¢9147
2+393¢
12402357
1e¢0954
be2147
1e5251
7645140
13,7036
240725
«3709
Se3852
342788
Le2340
5e3688y
¢ 5530

242,8478

-2

o=l

WRS
LEEE R AR
1446971

«3283

Len966
1940531
chadied

Lebbis2

2e0185

e BY 7Y

+5537%
1242965
1269368

12714

268171
156464630

949162

7Ta1842

bebAF0
1244%24
173010
3e875
3:6227
Be0145
Lel1b75
B2807Y
1828303

62537

ce2550

Seb721%

«70%1

1646086

7+3245

Le512D
2148434
175148

Zal1bvas
150710

TeCo12

Le2237
102545

1.0370
114173

32630086
1346773
L8879

367328

145525

Pe5560

Se7635

7.7413
112178

120022

434,4598

Y
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Table 12: Change in Deadweight Loss When Q is Doubled

g = .67 g =2
Q = 5,300 Q = 10,600 Q = 5,300 Q = 10,600
STATE WRS ., MRS NRS WRS
* %3 % % LEER 2B * % 3% R 6K W ¥ 3 3% 3 3 ¢ K B3 FEEX
AL 28314 1068837 79809 2941515
AK ¢ 0694 e2790 «1378 26899
AZ 160037 349652 247529 100775
AR 148993 742425 563697 1G¢713%
Ca 51372 2046539 129177 51:2709
Cco 09641 345285 246354 946607
CT 06155 2eb4822 1e6594 e 0¥X1
DE »1880 « 7511 «5108 18740
DC ¢1397 25644 ¢3759 1e3822
FL 27286 10680669 744791 27 « 4259
GA 245899 TCel1354 741769 25627756
HI « 2689 140734 7274 2e6675
I0 25243 2elbon 1e4527 563093
It 248783 115361 705002 286768
IN 240426 Ee1027 545897 205000
1A 1e4737 5e822¢% Le03G7 1447932
KS ¢ 9983 2+9510 2e7374 100368
KY 2644132 Ge3526 ) 667455 2445572
LA 304124 1342154 95218 34647245
ME s7754 340258 241493 78528
MD 141829 Le7384 342072 1167727
MA 168135 7e265G 449155 1360436
M1 249609 116318 8340510 2¥¢5601
MN 18240 7+2613 44980¢2 1362433
MS 3e5038 1342029 1003266 3644457
MO 148917 T.eb759 51935 190477
MT 04751 168625 13125 LeB020
NE 27903 - 3¢119¢ ce1710 TeySLY
NV +1500 021 26054 1eb&77
NH ¢3351 143232 «5203 33724
NJ 146546 66526 Lel4758 16¢4516
NM + 8930 3eu6735 Z2e4 880 “el(B833
NY 4e6222 15e¢0463 1245005 4660577
NC 344780 1345436 Geb744 3544727
ND «6218 Cebhl¥1 1¢7364 0e3376
OH 361194 12,4202 845178 ' 3102873
0] 4 1¢4120 545244 3e¢9147 1623361
0OR e8768 34774 2439368 Be7935
PA Lbebh043 175291 1240207 441140
RI 04013 14544 10954 £.0151
SC 242089 5e5043 62147 226984
SO ¢6553 205438 1¢8251 teb892
N 26905 106441 75140 27475y
TX 449794 196344 137036 53+2308
ur 07482 Zev2h$ 240725 745773
VT ¢3169 162471 «8709 3¢1820
VA 149545 Te7276 543652 196707
WA 142059 4ed131 32788 1240250
Wy 145104 58338 Lel23460Q 1564627
Wi 2¢3267 9e2355 63483 2342376
WY 02051 1009 #5630 2+05953

TOTAL LOSS w'S 88.1654 347.4215 242.8478 889.7049

-



28

Table 13: Change in Deadweight Loss When California’'s Weight -
' [w(5)] is Doubled

g = 067 g =2
W(5) W(5)%2 W(5) W(5)%*2
STATE WRS WRS MRS WRS

2 B9 % % H 3 % 0 ¥ ST 2L 3 36 % 3 3 3 % XN % %N #
AL 208314 2¢3775 79809 66904
AK ’ « 0694 w0575 ' «1878 «1568
AZ 10037 08396 247529 2¢3036
AR 108993 125940 S23697 Le5205
CA 51372 ° 12.908% 12.81727 R/
co Y641 «edUbe Z2+6354 22052
cT «e6155 ¢e5140 1¢65%4 1e32%2
0t «1880 01509 «5108 «u267
ne «1397 118> e3760 «3140
FL 247286 Cal8YY 764791 525805
GA 245899 2e17¢0 71769 60191
HI +2689 02264 27274 5079
10 e5243 YA 104527 Taz1d4
I 243783 Zek252 748002 6+5088
IN 240426 1¢7119 545897 LebBT77
1A 14731 162333 Le03G7 33834
XS «9983 &34y 2e7374 229904
KY 244132 2eQ2b5 607458 Seb537
LA 3e¢4124 Ze8087 Y5218 749430
ME s 7754 Shod . 2¢14G8 147980
M0 11829 «¥BES 32072 2e6264
MA 1.8135 123135 449155 641248
M1 249609 205487 840510 FTA2
MN 182640 Te52%0 449802 4be1754
MS 345028 26096477 100366 Be4131
MO 148917 1,584y 541938 463331
MT 4751 0273 143125 140971
NE e7903 s E60Y 241716 148142
NY «1500 «} 081 . #4054 «3387
NJ 16546 Tel851 Lelh758 2473555
NM «8930 « 7477 2eu 880 240312
NY heb222 Sevel? 125005 100240
NC 34780 2292138 Geb6744 Ge1233
NO 06218 «5¢03 17364 1vas12
OH 341194 ceb212 845178 Felnd2
0K 164120 o125 39147 302787
OR 08768 « 7331 2¢398& 2¢006%¢
PA Led0A3 Je712a 1240207 ide1438
R1 «4013 s 5252 10954 « 4158
sC 242089 148533 662147 542061
S0 ¢56553 e 455 148251 1e5262
TN 246905 2.23&0 75140 5935002
TX 449794 bLel1%63 13,7036 1165547
Ut o 7482 o660 220725 127332
vT 03169 e 28LE * «8709 e 727%
VA 19545 1e0377 S»3652 Led974
WA 12059 100&3 342788 287459
Wy 145104 102660 Le2340 35440
Wi 243267 Te$512 6e3488 54329
WY 22051 11713 e5630 o 4704

TOTAL LOSS WS 88,165% 83,7112 242,8478 230.6351



Table 14:

WY
TOTAL LOSS W3

Change in Deadweight Loss When Mississippi's Weight

W(25)

WRS
¥ ¢ % 6 % ¥
28314
« 0694
1600327
18933
Se1372
¢ 3641
«6155
¢ 1880
+1397
247286
245899
«2689
+5243
23783
200426
14731
09983
264132
3e4124
« 7754
1641829
148135
249609
18240
3450323
1e8917
«4751%
«7903
+1500
#3351
166546
«8930
Leb222
344780
«6218
3¢1154
164120
«8768
Lbeh0AL3
04013
242089
#6553
206905
4ae9794
+74382
«3169
169545
1420569
145104
263267
« 2051

38.1654

[(W(25)] is Doubled

O = .67
W(25)%2

¥RS
% % K %K
2+7435
¢ 0672
09718
128401
4e9881
«9334
+ 58558
«1819
21352
2e6435
25060
w2602
25076
2s7896
149785
1e4266
e 9665
2e337%
33066
«7503
1e1453
147565
203693
176565
1201381
18321
04600
« 7652
e1451
03243
166025
¢e8648
LelB74
343703
e5022
360229
143674
» 8489
L2705
«3584
261369
+ 6345
2e¢6067
443280
s 7245
e3068
18930
11676
14630
242539
1985

94,0583

W(25)

¥KS
* 3 % % ¥ % %
729809
1878
2+752%
Ss3%%7
39177
2ec354
146594
¢ 51048
«3750)
746791
7e1749
27274
144527
745002
545897
Lal)2G7
267374
BerdSH
Y3218
201465
3.2072
LaG155
8605106
4eS802
10433656
561938
163125
ce1716
26054
«%2032
Ledi738
Zs 4380
1245005
Yeb6744
Ta7 364
Ae517Y
39147
Ze395RL
12402357
10954
bect47
Te3251%
75140
1347336
290725
«370%
Se3cSe
342768
bec3nl
be349%
e 553YQ

242.,8478

Y

g=2
W(2s5)%*2

WRS
3 36 % 3% % ¥ %
766554
+1800
246394
Sel1778
133976
285267
15569
« 4805
«e3603
71770
668849
26972
143625
764504
543622
348741
206245
647903
321355
2s0609
340757
Le7102
77296
Le7772
3623222
Le9317
102581
20818
+3385
28821
442942
23853
1200313
Fe2835
106645
841770
247536
202998
115491
140500
5696062
127495
72079
1361634
169868
» 8348
561463
341443
420598
6N 8
e53%96

259.7751

29



Table 15:

TOTAL LOSS W'S

Change in Deadweight Loss When Minnesota's Weight

o = .67
w(2y) W(24) %2
WRS WRS
LR R %% % %N
28314 247216
20694 e066¢
100037 ¢ 9640
148993 18256
561372 443515
29641 $9259
«6155 25909
»1880 +1805
01397 +1341
207286 246227
2+5899 244892
02689 #2581
«5243 +5035
248783 207679
2e0426 149628
104731 1¢4152
«9983 29588
244132 2+31%4
304124 3.2807
s 7754 W 74LE
141829 141361
148135 17425
2+%609 2e8L69
1¢8240 6+ 6594
345038 3e306v8
148917 1481756
04751 «e4563
¢7903 « 7590
«1500 1437
#3351 «3217
146546 1435897
08930 e357%
498222 4ei543
344780 2434328
06218 «e5973
361194 245993
164120 103565
28768 e3421
Lel43 4e2377
04013 «3353
2:2089 241230
046553 «6295
2+6905 2¢5861
6-979& Le790Y%
07482 « 7187
23169 «3043
149545 18730
.1e2059 141582
15104 144513
203267 22360
«2051 ¢1989
88.1654 89.4738

[w(24)] is Doubled

=2

w(2au) wW(2u)#2

¥RS WRS
oo ¥ p M NN LEE R 2 5
709809 746483
" 21378 «1798
247529 2eb359
S¢3647 541729
13,9477 1343862
236354 2+5244
1216594 1e¢5894
«5108 4291
e3749 23600
744791 71704
717549 6548785
e7274 s6965
14527 1¢3%12
78002 744837
55897 53372
403297 38705
27374 2+6221
67458 babbbH 2
Y5218 Ye1280
2¢1468 240590
33,2072 340729
840510 747226
Le9802 161077
1003606 Y6195
541938 4629771
163125 142569
2ei716 20798
«4054 «3822
09203 83813
Le4758 442902
244880 243830
1245005 120210
Geb6744 $2750
127364 Te06629
85178 3016506
3¢9147 3'7501
243938 242976
12,0207 11+5388
1¢0954 1¢0490
62147 509347
148251 1e¢747¢
7¢5140 722012
13,7036 121516
2¢0725 145850
28709 « 8340
5¢3652 541415
32788 261413
Le2340 Le0560
643483 Ee0862
035630 ¢5391
242.8478 246.2015

30



STATE
X3 x

AL
AK
Az
AR

F
%

Table 16: The Majority of States are Net Fiscal Gainers

g=

IsC
L ES R ER ]
3940191
~-4e3567
902299
2844132
-26e8627
-+2236
~5247654
-5.8451
~10s4117
-23+6232
21.47823
-2+2859
Gs55%5
10746046
~Re8772
2345828
67279
34ebb2h
6547752
1641758
~35.0132
~24e6757
-3442389
2802725
6741200
~3e4631¢C
795593
108548
=540775
-e5612
9841352
1764617
-80+5756
45843645
1647602
-78+1334
1349652
5525
~11e2520
220247
333951
1oe5572
2348700
700340
249574
748631
-13.6703
-4%253
20+132¢
415918
2o bb4b3

.87

0
*

'

IFFU
WM ARNR
187127
‘5-2059
-2+8456
160576
13241295
-11438816
-609554
~-8¢1221
-1204829
~52+7066
-1e5263
~626314
440776
14943714
~32:2104
51365
~4e 05940
1444843
3344052
729066
~51«7408
-52+4851
~75438056
244971
4247183
‘2709334
43042
18019
-742337
-6e05138
12064400
847609
18040080
171960
Ba7286
11240691
162903
-5¢7070
-6%921291
-2e1439
1626047
Ye735%
23576
~42.8812
52266
3¢3200
-33475%0
~1842128
Te5182
549157
- 0464

o= 2
Fisc DIFFY

Rk X HRNRnR I ER S SN EE]
L3ebE50 162403
444770 ~3e9437
Geb4as -e7312
31.94¢2 3458053
~¥I941 211 -8A24¢4255
TIAO1? "7.95&1
‘5&-319? ‘65062?5
-0eGI3E -S$e6G365
~10eR151 ~9s42006
-2345154 -38432R74
2540399 02309
~2e86755% -he3G66
1040376 3e7421
-112¢4%y3 =-109e7210
~Yel1d21 -22¢3608
c3e8504 Sec387
0e302¢& -2e740D2
27¢6571 129243
70e4c30 2G4 5598
16e%304 7e016¢8
—dOISBCO, ~36¢5%64
~27¢12%12 ~2644003
~37e03772 -£345332
ZrecBuy Ledd1b
74Le7337 3563840
~532048 -20eddln
AR RS 393422
1140917 241484
->e3d24 -S«i1876
~e4585 -2e7575
~101e245¢ -53Ye3444
1b5e5427 7e7436
=%he4045 =-12044073
S2e3703b 1569560
13.56%0 7¢455359
~7T91€&1vs ~38544509
1562175 1e7%5¢
150uc -5 &n0%
-13¢1837 6762677
1e90Y4 ~lTecanldy
3548714 1504002
172531 8e24Co
732174 300567
G803y -2Ge3504
13.6210 403387
Te6320 3e0776
~13e3200 ~24e4523
108744 -1149136
224303y 7437908
L1e441G 101040
24500% 2874

31

g =4

FISC DIFFU
R E R ERE &S] 2R XS L3
6948150 16e57 10
°Q|6312 -3+3411
Q8653 01534
36475322 1244424
54405875 ~TlenT2s
~e8660% ~6el00%
~56¢2675 ~T8e35343%
—§-235A -4 49Y3S
-11e3313 ~54072%
-234438E83 ~30.8013
246¢8Ya¢ 2444353
~3¢181¢ ~-3e5634
106375 2e5831
—118+756% -92.6825
—-5e4763 -132+7303
2441217 H5170%
0e872% ~1eA563
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- FOOTNOTES

The views expressed herein are solely those of the author and do
not necessarily represent the views of the Federal Reserve Bank of
Minneapolis or the Federal Reserve System.

The author is indebted to Mr. Bruce Champ of the Federal Reserve
Bank of Minneapolis for ably performing all computations herein. Also,
conversations with the participants and discussants at the Intergovern-
mental Tax Incentives session of the 1981 Eastern Economic Association
Meeting were of value.

(5)

1For a rigorous existence proof, see Stutzer , Chapter 4.

(5), Chapter L.

3See Teeples(1o) for a game theoretic analysis of matching
grants with recipient financing.

4Personal communication with David Wildasin has convinced me
that it may not be possible to separate the measurement of such benefits
from the measurement of deadweight loss.

5

2See Stutzer

Puerto Rico is treated as a state.

6While not accurate as a behavioral hypothesis, the lumping to-
gether of state and local taxes into one utility maximizing decision is
done to simplify the problem as well as to provide upper bound estimates
of the tax effort incentive.

'7Crude econometric estimation of ¢« could have been attempted,
but doubts about its accuracy would have led us to the sensitivity
analysis conducted herein anyway.
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