Docunent ati on to acconpany program Public Sector 1

This program cal cul ates the taxes and expenditures of the public
progranms so that budget is bal anced between revenues (taxes) and
expenses (financing public progranms, paying interest on public
debt, and financing the public asset increase).

Pr ogr ans:

1) Main programis PublicSectorl.mand it is run by typing
PublicSectorl in the Matlab Command W ndow.

2) Al the paraneters are specified in the file

PublicSector INPUT.m Please edit this file fromthe Mtlab

Edi tor wi ndow and set the values of the paraneters and the nane
of the data files before you run the main program This file
will be called fromthe main program

3) tinme_index.mThis function sinply enabl es cal cul ations for
data that is available in steps bigger than single year.

4) plotPublicSector.mThis is a conbo file that contains
sections to print different sets of variables. Copy desired
section and paste it into Command wi ndow after running the main
programto obtain sanple graphs.

Par anet er s:
In this program we set several paraneters:

1) A - rate of technol ogical growh

2) g, - growth rate of labor incone index y; equal to A
3) o - depreciation rate

4) r,, - debt interest rate

5) r, - labor income tax-rate in base year

6) r, - asset income tax-rate in base year

7) 1. - private-consunption tax-rate in base year

8) capital _to_ GDP- ratio of public capital and GDP
9) debt to GDP -ratio of public debt and GDP



Vari abl es:

Labor I ncome Y,
Asset | ncone Y,
Private Consunption C
GDP GDP
Publ i ¢ Debt DtG
Publ i c Capital KG
Public Assets AG

Publ i ¢ Expendi tures Expenditures
Data fil es needed:

1) Per capita program expenditures for each of the prograns
(for instance, health, pension, education, long termcare,
ot her).

2) Popul ation per age group for the sinulation period

3) Private consunption profile in base year

4) Labor incone profile in base year

5) Asset incone profile in base year

Bri ef background

Val ue of GDP in the base year is cal cul ated based on the total
| abor incone in that year as

X () (1.1)

Val ue of the public debt DtG(t) in base year is set to -1.76 of
the value of GDP in that year.

GDP(t,) =

debt _to GDP = -1.76
DtG(t,) = debt _to_GDP [GDP(t,)

This ratio is kept constant throughout the sinulation
DtG(t) = debt _to_ GDP [GDP(t) (1.2)

Simlarly, the value of public capital is kept proportional to
GDP.
capital _to_GDP = 0.5
KG(t) = capital _to_ GDP[GDP(t) (1.3



Public assets are calculated fromthe equation (1.4) as
AG(t)= KG(t) + DtG(t) (1.4)

Thus, public capital, public assets, and public debt are all
constant relative to GDP

We al so i npose budget constraint that equalizes budget revenues
and expenses. Budget revenue cones fromthe taxes on | abor

i ncone, asset income, and private consunption. Expenses are
accrued from fundi ng public prograns, paying interest on public
debt, and investing in public assets. The budget equation is

AG(t +1) = AG(t) +r, DtG(t) + Taxes(t) — Expenditures(t) (1.5

Total current program expenditures are equal to the sum of
expenditures for all public prograns.

Expenditures(t) = > Expenditures(t, program)

program

In this version, the follow ng prograns are distingui shed:
education, health, pension, long-termcare, and other (as a
joint category covering all other current program expenses).

Per capita expenditures in the base year for each program are
avai l able fromthe NTA project. Total spending for each program
is obtained as a product of per capita expenditures and the

popul ati on of the age group

100
Expenditures(t, program) = y(t) >  Expenditures(t, program, age) Chopulation(t, age)

age=0

where py(t) i s endogenously determined to satisfy the budget
constraint for the public sector.

Taxes are cal cul ated based on the tax rates of each conponent
(1 abor inconme, asset incone, and private consunption).

TAX, (1) = 7 () ¥ (1)
TAX,, () = 7, () VA(D)
TAX:(t) = 7 () IC(t)

Taxes(t) = p(t) (TAX, (1) + TAX (t) + TAX,, (1))



Sati sfying budget constraint in base year

Tax rates in the base year are inputs to the program The
anount of the tax collected should be bal anced by the required
program expendi tures, asset growth, and paynent of interest on
public debt in the base year according to equation (15. If the
pl anned taxes do not cover all the expenses, each tax-rate is

i ncreased proportionally to satisfy (1.5).

I f the planned taxes exceed the planned spending, the tax-rates
are decreased proportionally to satisfy (15).

Note that in the base year only taxes are corrected to satisfy
bal anced budget constraint. In the projections, half of the
budget difference is financed by correcting (increasing or
reduci ng) tax-rates, and half by correcting (reducing or

i ncreasi ng) planned expenditures.

Iterative projection

Labor incone index y, is increasing with the rate of
technol ogi cal growth, g, =1
Yi(t) =y (t-1)*(1+g,)

Asset income is conputed so that the ratio of |abor inconme and
asset inconme is constant and equal to the ratio in the base year.

The ratio of consunption to | abor income is also assuned to be
constant and equal to the ratio in the base year.

C(t) _ C(b)

Y(t) o Y(t)

GDP is increasing with the GDP growth rate, which is equal to
t he product of technological growh and the | abor index grow h.

GDP(t+1) = (1+ggpp (t)) [GDP(t)
1+ eon (1) = 1+ 9, (1)) * (2+ 9, (1))



Sati sfying budget constraint in future projections

Planned tax-rates in year t are equal to the tax-rates in the
previ ous year. Planned per-capita program expenditures increase
by the rate of technol ogical growh conpared to the previous
year .

Expenditures(t +1, program) = Expenditures(t, program) [{1+ 1)

If the total taxes based on planned tax-rates do not cover al

t he expenses, the constraint of (1.5 is satisfied by covering
hal f of the deficit through increasing tax-rates and the other
hal f of the deficit by reducing per-capita expenditures for each
program

| f the planned taxes exceed the planned spending, half of the
difference is used to reduce the tax-rates are the other half to
i ncrease per-capita expenditures of the prograns.

Note that in the base year only taxes are corrected to satisfy
bal anced budget constraint. In the projections, half of the
budget difference is financed by correcting (increasing or
reduci ng) tax-rates, and half by correcting (increasing or
reduci ng) pl anned expenditures.

Public capital also satisfies the equation (1.6)
PublicCapital (t) =(1-0)* PublicCapital (t-1) + GDP(t-1)*i(t-1)  (1.6)

where i(t) is capital investnent rate. This rate is calculated in
each year from equation (1.6).



