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2001 Jw J

Medicare

|2%

14%

| Percentades in pie charl are rounded.

"Based on unifled budget of the federal governmen for fiscal yeas 200 Amaunis difter from data in Tebde |2, which are for

calendar year 139% and based on NIPA budgel dala.

SOURCE: LLS OHice of Managemeni and Budges, Budysi of U5 Sousrmmeni, Flecal Year 7001 and Suriey of Current Business,

Mlasch 20040,

Amount
Federal Expenditure (billions of dollars) Percenlage of Total
Social Security 4257 23E0%
Mational Defanse 2912 15.87%
Income Securily 2597 1%.15%
Medicare 220.5 12.02%
Met Interes! 208.3 11.35%
Health 166.7 J.08%
Education 675 168%
Transporiation 9.5 2.70%
Velerans Benefits q464 2.51%
All Other 99,5 542%
Total 1835 100.00%
Federal Expenditure
Vaterans Benefite
% _"|
Trarspartation IlII Al ;::htr
3%
Education . ) .
4% Social Security
Haalth
9%
Met Interest
1% Mational Drefense

Income Security

I 6%
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LLLBBE R State and Local Government Consumption Expenditures and
. Gross Investment by Type and Function,* 1998

Expenditure Category Amount Percent
Education 5233 4271%
Civilian Safely {includes police and fire prolection) 155.8 15.72%
Transportation 1291 13.03%
Executive, Legislative, and Judicial Activilies 1124 11.34%
Income Secuniy 46.1 4.65%
Health and Hospitals 322 4.65%
Recreational and Cultural Activities 19.5 1L97%
Other 726 733%
Total 991 100.00%

State and Local Government Expenditure
Recreational and Cultv.rral__

Activities \ Orther
2% \ 7%
\
Health and Hospitals \
3%
Income Security
5% s

Educavion
Executive, Legistative, g 43%
and Judicial Activities §
| 1% :
Transporeation
13%
Civilian Safery (includes
police and fire
protection)
16%
*Excludes transfers financed by federal grants
SOURCE: U5, Deoartment of Commerce, Survey of Curren! Business, June 2000
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m Governmeni Receipts, 1999

Amaunt Percentade
Federal Governmeni, 19949 (billions cof doilars} of Tatal
Income Taxes 8913 4763%
Payroll Taxes G471 34 58%
Corporate Prafils Taxes 2224 11 88%
Excise Taxes a7 3.58%
Customs Duties 20 1.07%
Other 215 L.26%
Tolai 16713 L00.00%

Federal Revenues, 1999

Custams Duces
1%
ise T,
Excise Taxes —

4%

Corporate Prafics Taxes

12%
necome Taxes
47
Payroll Taxes
5%
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LRGN (Continued)

Amaunt

State and Local Governments, 1999 (billions of dollars)
Sales Taxes 3002
Federal Grants 225.5
Income Taxes 196.8
NHontaxes 353
Payroll Taxes 111
Carporate Profits Taxes 7
Property Taxes 234.5
Other 928
Total 114402

8%

Froperty Taxes
1% A

Corporate Profits Taxes

I%

Payroll Taxes
1%

Mentixes -"l
%

Incame Taxes
1T%

SOURCE .5, Depastment of Commerce, Survey of Currend Business, June 2000

State and Local Government Revenues, 1999

Sales Taxes
1%

Faderal Grants

Fercentage
of Total

100.00%

0%
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Mmpnﬂiona[&‘fﬁi Rate Structure ™ ™

tr— - e ATR=MTR

Tax Rate (Percent)

Tax Baze (Dolars per Year)

The tax base is subject 1o a flat rale of f percent at all annual values. Under a flal-rale tax, the aver:
age tax rate is always equal to the marginal tax rale.
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Under a progressive far rale struclure, the average lax rale increases with the size of the tax base
The marginal tax rate exceeds the average tax rale afier a point. These curves are based on Table 10,1,
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MM Example of a Regressive Tax Rate Structure - - ]
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Annual Labor Earnings per Worker
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gressive rale struclure
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where EB = the estimate of excess hurden
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(7.28) X = bl K™
where X = output of the good X
L = labour
K —= capital
By. by, by are the parameters of the production
function
||.J| + EI'J =1
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Table 1.2 'Ability to pay’ and "progression’

Sacriflce rule Meaning® Requirement far prograssion
YUY
Equal abselute sacrifice thi -ty - Th % =1
same for alf - TR - T
Elasticity of 1he marginal utillty of income schedule less than unity
. . Wy: -y -m . . . - .
Equal proportional sacrifice = Decreasing but strarght-line marginal utility of income schedule sufficient but
ROl NECRSS Ay
same For all
) . diny - T . . .
Equal marginal sacrifice F e Any decreasing marginal utflity of income scheduie
same for all

¥ = imcome
T = tax paid
L = utiiny
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The production fronter shows the maximum
amount of X that can be produced given the level of
output of Y, say ¥, and the endowment of capital and
labour (K and L) respectively. Lower-case x and y
indicate factor allocations to those activities,

Given the resource constraint

MRTS), = MRTS)

142) I=1,+ Ly
(A3} K=K +K
and the production functions
(Ad) X = X(K.. L)
{AS) Y = YK L)

the object is to maximize X = X(K,. L,] subject 1o
{A6) ¥ =v(l-L.K-K)

Forming the Lagrangean,

(A7) Z=XiK. L)+ My -Yil-L.K-K]

Differentiating with respect to K, and L, and setting
equal to zero,

a7z aX

ay

(AR _ Ly O
A K, DK, Ak, 0
47 ax iy
(A9 9z _ax oY _ .
") AL, oL, oL,
sor that
v
(argy  OX/OK __, _ OX/OL,
Y [ OK, av /oL,
and
S h"jp\l ﬂ}’ -'III.J H_'flll"'}
MRTS, =~ L= 2 L _ OX/0L,
JIVIFI.: E]!rr.l.' fJK-.. fj_": / I')K‘I-
(A11) ¢ .
_MPF, VIRTSE
= wpy MRS

where MPis marginal product.
Efficiency condition (1.2} states that

(A12) MRS} = MRS

Here the structure of the problem is similar in that the
abjective is to maximize the uttlity of one individual,
say A, while holding the level of utilitv achieved by B
constant at, say, £,

The individual utility Fancrions are given by

(A13) Ut = UMX.Y)
{A14) Ut = UMX.Y)

where X and Yare, as before, the outputs in the bwo-
good world. Forming the Lagrangean,

&\ﬁwélﬁd\ tdatana

{ﬂiﬁ:l L= LI'J‘[_'{J‘ }-’-"] + )'-_t...-'-r!' ) L‘rﬂ[xl!-. -r-I!.J-l

Differentiating L with respect to X and Yand setting
equal to zero vields

(Al6) oL _gur aub )
OX O ox» T axwe o
L aur  gue
(A17) OL _9u” U _y
gy gy aye
MUY autiax® \ _ dutjovt
- MUB — aubiaxs — = 7 gum gy
o ML
MUP
and
MUY Ui axs
MRS, = ——& =
Y .M {-'I.:,' {j{.' L] |"I r;'l 1' ks
Ut jaxt  muP
(A19) =A= o o s o e

T OUBAYE T MUE
where ML is marginal urility.

Efficiency condition { 1.3} states that

(A20) MRS, = MRS], = MRT,,

This involves adding to efficiency condition { 1.2) the
production possibilities frontier or production trans-
formation function (in implicit form)

(A21) T=TiX. 1
to be on the frontier

(A2} TXY)=TX+X"r*+v%=0
s that
ar aT
{A23) ) p—
' ax oy
and
(A2} dy r OT/OX MRT.

ax ATy

Adding the transformation function constraimt to the
Lagrangean [A15) yields  *

L= Uﬁ[xﬁl }-.\.] i )dl::l-ﬁ _ Lr'ﬂ[x-ll. .FF':]
- |I[|:| - T["\ }r”

Differentiating with respectto X, ¥ “X%nd Y*and
setting equal to zero,

[A25)

gL aut a1

e e ie— =1
AxA Axa ”3;{-

(AZE)
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aL  aut 8T

27 e P
(A27) ar~ = ays “ay
aL Jus AT
(A28 b
(A28) Ax® axe  ax
' AL
ey 2B 0 LI

ovs —TayR o Ty
Rearranging and dividing each of the pairs of equa-
tions yields

OUMOXY BT/ OX

[AZ0) MESY = P

N ! “ gUsfays ar/ay
and

(A1) vigss - OUB/OX® 9T /oX
1y i ey = e

T AUB/aYR T aT/oy
Given that the right-hand term in these equations is

the marginal rate of transformation and is commeon,
the outcorne 15 the condition that

(A32) MRS}, = MRS., = MRT,,

As regards perfect competition achieving these three
conditions, this result relies on the utility-maximizing
behaviour of consumers and cost-minimizing heha-
viour of profit-maximizing producers,

Individual consumers A and B wish to maximize
their utility from the consumption of goods X and Y
subject to their income [ and the prices of the two
goods poand p, respectively, Forming the Lagrangean,

[A33) = UIX.¥)+ Mi - pX - pY)

Differentiating with respect to X and Yand setting
equal to zero,

aL au
I'Pu‘i. '-":)T = E,jx— - -'I"-P: =
aL au
[A35) — === Ap, =0
S ay "oy P

s that both A and B will conform to the condition
B ou/ay _ ML

MU 23U
vy MU UMK _
3 P.': P?' Pr.
and
: MU, 8uU/ax
(A37) MRS, = _dujex . o h

MU, = aujar ~

i.e. 50 long as both consumers face the same output
price ratio, as is the case in perfect competition,

(A38) MRS} = MRSE  [condition (1.2)]

Individual producers ofgood Xand Y must, if they are
to profit-maximize, minimize the total cost Cof pro-
duction of, say, good X, subject to the price of the
inputs labour and capital, wand rrespectively. That is.
the problemn can be represented as

(A39) R=wlL+ K+ MX - X(L K|

Again, differentiating with respect to L and K and
setting equal to zero yields

aRr ax
(# s — ==
(A40) S =W Ag =0
dR ax
1 i W
[A41) 3 =" }‘.f,i'K' 0
so that
(A42) LA
ax /oL X/ 0K
or
S .
(aaz) MPE_OX/OL . BK/OK _MP]
w Laf r r
or
MPY Ax/AL w
Add MRS = M Y
[ ] i 13 ‘lelx (?x,.-"ﬁ'K L :

i.e. as long as the producers of X and ¥ respond to the
same input price ratio, as they will with perfectly
competitive factor markets, they will automatically
have

(A45)  MRTS; = MRTS), |[condition (1.1))

Mow each producer, sav of X, wishing to maximize
profits m as the difference between total costs © and
total revenue R must ensure that

[Adf) MR, = MC,
because with
(A47) T =R, ~

a maximum is found where a change in the level of
output will not momentarily increase or decrease
profit; ie. dr/dX =0 (or, for the producer of ¥,
dn/dY = 0). This means that for X

dr 4R dC
AdB o sk e
(A48) dx — dX dx 0
dR dC
A49 MR, = — = — = MC,
(A49) MEy dX  dX MC

Mow MG, is the change in cost, say w the wage, of
employing one more unit of input, say labour, in the
production of, say, X divided by the output secured;
ie
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W W
CAX/aL T MP,
Noting that in perfect competition for each firm
P, = MR,, profit maximization dictates that

(AS0) MC,

5 v
{A31) MCI—{_}XMLHMR—F\:
and similarlv for ¥
i
A52) MO, = — — MR, = F.
(A52) i gyjor - MRe=F

(Note that r/3X/3K)} and +/{dY /K could be
added to these equalities.)

[f it can be established that the marginal rate of
transfermation introduced above (the slope of the
production passibilities frontier) is equal to the ratio
of the marginal costs of X and Y, this will enable the
closing of the argument. It is the case that

day  dACjdX MG,

o3 MRTw =005 = Ge av = e,
{A54} Oy = wly + rk,
{A35) o= wi, + rK,
{AS6) dC, = wdl, + rdK,
[AS7) Al = wdl, + rdK,
[AS8) L=1L +1L
[AS9) E=K+K
Hence -
(ABD) AL, = =L,
(Aal) iR, = —dK,
yielding by substitution

[As2) A, = ~widl, — ik,
(A63) dC, = —di
(A64) jg_ = -1

and

(A65) (% - N

Hence utility-maximizing consumers and profit-
maximizing producers in conditions of perfect com-
petition will conform to
ML ™ MG

= MRS, =2 = _ MAT..
MU, Y MG ;
Utility-maximizing Proft-maximizing [condition

(1.3]]

(A66)
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