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Executive Summary for "The Financing of Public Teacher Pensions:

Causes, Consequences and Public Policy"

by

Robert P. Inman
Professor, Wharton School, University of Pennsylvania

Philadelphia, PA 19104

In the last decade, the funding status of public employee pensions has
become an issue of increasing public concern. A 1978 Congressional survey of
public employee pension plans indicated that in 1976 approximately 90% of all

state and local plans had some level of underfunding. Estimates of the level
of underfunding for individual plans shows funding status to vary from almost
fully-furded to underfundings of $2000 per resident or more in Alaska, Nevada,
and South Carolina. Aggregate estimates show the state and local sector as a
whole to have pension underfundings of approximately $500 per capita by the
late 1970's. Underfunding occurs because promised pensions to current and

future system retirees are not backed by an adequate volume of accumulated

assets and planned contributions. When an underfunding occurs, either

employee pensions benefits must be reduced, or public services must be

curtailed, or taxpayer and current employee
contributions must be increased.

This research examines the extent, causes, and possible consequences of
underfunded teacher pensions. The analysis is divided into two separate
studies. Essay I, "Appraising the Funding Status of Teacher Pensions: An
Econometric Approach," examines the funding status of teacher pension plans
fo" the fifty states and for selected localities for the decade, 1971-1980. A
p underfunding equation based upon actuarial principles is specified and
estimated using a sample of pension plans for which actuarially sound measures
of tinderfundings are available. The econometrically-estimated pension
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equation is then used to "predict" underfundings for each state and local

pension plan for each year for which full pension plan data are available.

The results reveal that the real dollar value of plan underfundings has risen
by over 50 percent in the average state from 1971-1980. In 1971, the average
level of pension underfunding for state pension plans involving teachers was

$190/taxpayer or $7912/plan
member (measured in 1967 dollars); by 1980

underfundings had risen to $314/taxpayer and $11324/plan member (again, in
1967 dollars). For local teacher plans the record is no better.

Underfundings rose from 3117 /;taxpayer or $10067/plan member in 1974 to

$155/taxpayer or $11253/plan member
by 1980 (again, in 1967 dollars). While

the average level of underfunding has been growing, not all teacher plans are
poorly funded. This analysis also provides state-by-state and city-by-city
estimates of the plan underfundings. In 1980, the ten worst plans had an

average level of underfundings of $652 per resident (1967 dollars); the ten
best funded plans had underfundings of only $84 per resident. Alaska, Hawaii,
Idaho, Maine,

Massachusetts, Mississippi, West Virginia, and Wyoming were
consistently among the worst funded state plans; Minnesota, Missouri, New
Hampshire, Texas, and Wisconsin were always among the ten best funded plans.
Among local teacher pension plans, the five worst funded plans had an average

underfunding of $428 per resident in 1980; the five best funded local plans
actually had small surpluses (an average surplus of $33/resident). The worst
funded local plans were found in the older, more industrialized cities in our
sample (New York City, Detroit, Chicago) and in Washington, D.C.

Essay II, "Funding
Teacher Pensions or Does Paul Rob Peter to Pay Mary?,"

seeks to answer the question of why some state plans are well-funded and
others are poorly funded. The analysis examines the determinants of the two
central determinants

of underfundings: pension benefits and pension
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contributions. Benefits are set by state pension policy and by the growth in
teacher wages. Contributions are also detemtned by state pension policy and
teacher wages (since .teachers are often required to contribute a fixed percent
of wages to their plans), but, importantly, contributions are also decided by
state legislatures as part of the annual

budget process. This study formally
specifies and then econometrically estimates three interlocking models of
state pension policy-making: (i) a model of state pension board policy which
sets supplemental benefits, supplemental

contributions, and plan investment
policy; (ii) a model of state

legislative decision-making which sets the
states own level of contributions to the pension plan; and (iii) a model of
local school district wage and

employment policy for teachers, as the teacher
wage bill will be an important determinant of teachers' pension benefits and
teachers' pension contributions. The analysis reveals a fiscal system
suffering from myopia. The empirical results show a clear bias in favor of
current taxpayers and current teachers, to the potential detriment of future
taxpayers and future retirees. Most states now legally guarantee their
teachers' pensions, however. Thus it will be future taxpayers or their
children who suffer. Of the various public policy measures considered--
improved investment performance, more federal-to-state aid for education, a
federal pension bail-out, or federal regulation of pension funding--only the
federal regulation of increased

contributions helps matters very much.
Are we on a collision course with bankruptcy?

The answer is no--at
least, for most state teacher pension plans. Based on the estimated
structural model of state pension policy, simulations of the future path of
plan underfundings to the year 2000 are developed for the 48 (mainland) state
plans in the study. The general pattern is a slow downward drift in the level
of underfundings. 7f the pension history of the 1970's seemed so bleak



(Essay I), why does the future look so promising? The answer lies in the

unique expansion of pension benefits in the 1979's with the introduction of

cost-of-living provisions (COLA's) and the liberalization of plan vesting (the

number of years of service required before the pension is guaranteed). With

those changes now behind us, benefit growth is modest and contributions begin

to make a dent in the past levels of underfundings.

While there appears to be no national teacher pension crisis on our

fiscal horizon, the systei does deserve continued scrutiny over the next two

decades. First, these unfunded liabilities do not fall to zero, and teacher

pensions are only one form of public debt within our state and local system.

Other public employee pensions are underfunded. Our major cities, at least,

often rui sizeably short-term deficits. And there is a growing concern over

the status of state-local infra-structures. By themselves, teacher pensions

will not cause a state-local fiscal crisis, but they may be part of one.

Second, while the simulations reported in Essay II are based upon realistic

income -nd demographic projections, a major new baby boom in the 1990's may

place increasing strain on the current accounts budget of public education and

force a significant postponement of pension funding. Simulations assuming a

new baby boom beginning in 1990 show average underfundings begin to rise

again. Finally, while the nation as a whole shows a favorable downward trend

in underf%Indings, not all states perform well. South Carolina, Maine, Idaho,

Vii.ginia, Louisiana, and West Virginia are all projected to have underfunding

levels which might be considered dangerously high (i.e., 10% of projected real

income in the year 2000). Seven other states--Indiana, Iowa, Massachusetts,

New Mexico, North Carolina, Pennsylvania, and South Dakota - -are projected to

have underfundings greater than $250/taxpayer in the year 2000. These

thirteen states, at least, deserve close monitoring.
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Appraising the Funding Status of Teacher Pensions:
An Econometric Approach

by

Robert P. Inman

University of Pennsylvania
Research Associate, NBER

November, 1985

Abstract: The financing of public employee pensions has become an issue
of growing public concern. This paper examines the funding status of teacher
pension. plans for the fifty states and for selected localities for the decade,
1971-1980. A pension underfunding equation based upon actuarial principles is
specified and estimated using a sample of pension plans for which actuarially
sound measures of underfundings are available. The econometrically-estimated
pension equation is then used to "predict" underfundings for each state and
local pension plan for each year for which full pension plan data areavailable. The results reveal that the real dollar value of plan
underfundings have risen by over 50% in the average state from 1971 - 1980.
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Appraising the Funding Status of Teachers' Pensions:
An Econometric Approach

by

Robert P. Inman*

The financing of public employee pensions has become an issue of growing

public concern. While the number of actual defaults are few, numerous recent

estimates by actuaries and economists suggest that there may be significant

funding deficits in our public employee retirement systems.1 Underfunding

occurs because promised pensions to current and future system retirees are not

backed by an adequate volume of accumulated assets and planned

contributions. When an underfunding occurs, either employee pensions benefits

must be reduced, or public services must be curtailed, or taxpayer and current

employee contributions must be increased.

When the level of underfunding is small and the pension system is young

(a low current retiree/membership ratio) such adjustments in benefits,

services, or contributions will be small and have few serious consequences.

For mature systems with large underfundings, however, the consequences can be

significant. As retirees claim their promised pensions and the unfunded

liability falls due, either taxes and contributions must rise, or services

decline, or pensions must go unpaid. If the liability is large enough, it may

even precipitate a fiscal crisis in the public budget as a whole. 2 The one

possible "winner" when public pensions go unfunded are earlier taxpayers who

have left the jurisdiction and who did not contribute to the pension fund when

the now retired public employees were providing services. Once we realize

that public workers are paid a wageand a pension for their efforts, it is

clear that these prior taxpayers nave not paid the full cost of the labor

services received. Unfunded pensions can act as a de facto subsidy from the



current residents and/or retirees to the prior taxpayers who long ago may have

left the state or locality. Like most unintended subsidies, it may lead to a

serious misallocation of public resources (see Inman (1982)). This paper

seeks to identify the extent of pension underfundings for a major class of

public employees--teachers--as a first step to avoiding these unhappy

consequences.

Section II outlines the methodology used to estimate teacher pension

underfundings. The approach is econometric, rather than actuarial. The

analysis seeks to detail recent trends in pension funding for the major state

and local teacher and teacher-related pension plans; a detailed actuarial

analysis of each plan for each year is not possible. I have adopted an

alternative research strategy. I first specify--using the theoretical work of

Ehrenberg (1980) and Winkelvoss (1977)--and then econometrically estimate- -

using the actuarially-based measures of underfunding in Arnold (1981)--a

pension underfunding equation for state-local teacher and teacher-related

pensions plans. This resulting equation correlates underfundings to commonly

observed financial statistics And plan attributes. In Section III, the

estimated underfunding model is used to predict underfundings for major state-

local teache7 plans for the period 1971-80, given the plans' actual financial

data and plan attributes for those years. The concluding Section IV

summarizes the results and comments briefly on their policy implications.

:I. An Econometric Approach to Estimating Pension Underfundings

A public pension is considered underfunded when assets currently held by

the pension clan plus the discounted present value of future employee and

employer (i.e., taxpayer) contributions are less than the discounted present

value of all promised annuity (i.e., annual pension benefits) payments.

F.:blic employee pensions are defined benefit pensions in which workers are



promised a fixed fraction, called the replacemert rate, of some (usually three

to five year) average of their pre-retirement income. This fraction is

calculated as the product of the annual benefit accrual rate (typically

.02/year) times the number of years in service. For example, employees with

25 years of service will receive 50 percent (25 x .02) of their average pre-

retirement income as their retirement annuity. To fund this annuity, the

employer-taxpayers may either wait until the employee retires and then pay

taxes at that time to cover each year's promised pension (the pay-as-you-go

strategy), or the taxpayers can set aside a smaller nominal sum each year in a

pension account to earn interest so that the accumulated principal and

interest will be sufficient to cover the promised annuity stream when the

workers retire (the full funding strategy).3

To employ the full funding strategy it is necessary to estimate the

number of workers who will retire in each future year, how long they will live

once retired, their average pre-retirement wage, and the length of job tenure

before retirement. This information is sufficient to calculate the future

stream of promised annuities. Given an estimate of market interest rates, the

required annual contribution can be calculated which will be sufficient to

fully fund these future pension obligations. These annual contributions are

called the normal costs of the pension plan. Typically, both taxpayers and

puolic employees will contribute to meet normal costs; contributions are

generally calculated as a percent of the current public employee wagebill

(e.g., 10 percent of wages). This percentage is called the contribution

rate. If past contributions which are accumulating as plan assets fall short

of the full-funding levels, an unfunded pension liability will arise. To

cover these past shortfalls--often called the plan's supplemental liability--

aldel contributions above normal costs are needed. These additional
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contributions are called the plan's supplemental costs and are usually

calculated so as to cover the plan's unfunded liability gradually over a

thirty to forty year period. It is our task here to approximate these funded

pensions liabilities for the major pensioli, plans which suppot retired

teachers using a consistent methodology which will permit across state and

across time comparisons.

Clearly it is not possible to do a detailed actuarial analysis of each

state pension plan for each sample year. I have therefore developed an

approximation which builds upon the conceptual work of Ehrenberg (1980) and

Winkievoss (1977) and the careful acturial analysis of state plans for the

fiscal year 1978-79 by Arnold (1981). First, a specification of pension

underfundings is developed for a typical defined-benefit public employee

pension plan. Second, the specification is generalized to allow for the

unique fe_tures of individual pension plans. Third, the actuarial parameters

of the underfunding model are estimated econ .caily; the data base

employed is Arnold's estimates of pension underfundings supplemented by plan

characteristics abstracted from state pension leg,slation. Fourth, using the

statistically preferred underfunding model and available pension plan data,

predicted levels of plan underfundings are calculated for each state and for

selected local plans for each year for the decade, 1971-1980.

At any point in time, a typical public employee pension plans

liabilities (L) will equal the difference between the discounted present value

of promised benefits (PVB) less the discounted present value of all

anticipated future contributions from taxpayers and employees (PVC): L : PVB

- PVC. The liability not offset by existing plan assets (A) is called the

plan's unfunded liability (U): U = L - A. Our task is to approximate U. To

:0 so for a typical pension plan, I shall assume: (i) a constant flow of (n)

5
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new employees each period who exhibit a constant quit rate (q) and a constant

mortality rate (6) over an employment period R years; (ii) a fixed

contribution rate (c) of wages; (iii) an annual growth in employee wages of

g + h, where g reflects growth due to worker experience and h reflects the

inflation growth in wages; (iv) a constant and uniform replacement rate (b)

which when multiplied by the worker's final wage (wF) defines the worker's

annual pension; and (v) a constant cost of living adjustment (COLA) to the

annual pension of rate (e) times the inflation rate (p). The analysis will

discount all nominal benefits and contributions at a nominal interest rate

(r). Under these assumptions:

(1)

co =
PVB = f B(t)e-rtdt and PVC = f c(t)e-rtdt ,

(-.)
(-.)

where B(t) equals aggregate pension benefits paid in year t and C(t) equals

aggregate contributions received in year t. The current period date of

evaluation is denoted by the index 0 and an infinite plan horizon is assumed.

The future wage of any worker at time v, who has been in the plan for s

years, will be:

(2) w(s, v) = woehvegs ,

where wo is the initial period wage. The final retirement wage of a worker

who started in the system at time (v - s) and has been in the system for R

years will be:

(3) wF(s, fw

0
s(v-s)h]shRsgR wosgRsh(v-s+B)

i

?VC is approximated in two steps. First, contributions into the system

at any time v are estimated by:

6
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(14)

R

C(v) = f cw(s, v)ne
-(q+6)s

ds ,

0

where c is the fixed contribution rate from wages, w(s, v) is the wage of a

worker with s years of experience in year v, and ne-(c144)s is the number of

workers of s years of experience who have survived (quits and mortality) to

time v. Contributions are aggregate over all workers from those just starting

(s = 0) to those just retiring (s = R). Second, the present value of these

annual contributions are calculated by discounting by r summed over all time:

03

(5) PVC = f C(v)e-rvdv .

0

Solving equations (4) and (5) gives the following specifications for PVC:

(6)

(cw
0
n)(1 - e-(c1+6-g)R

PVC -
(r - h)(q + 6 - g)

PVB is also approximated in two steps. First, total retirement benefits

paid in year v is estimated by:

(7)

co

B(v) = f bw
F
(s, v)e

Op(s-R)
ne

-(q+6)R
e
-6(s-R)

ds ,

R

where b is the replacement rate applied to the final wages of workers of age s

in year v adjusted for inflation protection in the post-retirement years at

rtie rate eptwF (s, v)e Ap(s-R) , s > R). Benefits paid in year v are the sum of

benefits paid to all workers who have survived to retirement and are still

alive ne-(q+6)Re-6(s-R)). Second, the present value of these annual benefit

r.ayments are calculated by discounting at r over all time:

7



CO

(8) PVB = f B(v)ervdv .

0

Solving equations (7) and (8) gives the following specifications for PVB:

(0:
(bw

o
n)e

(g-(q+6))R

PVB -
(h + 6 - e0)(r-h)

The unfunded liability of a pension plan is defined as U = L - A. Noting

that L : PVB - PVC, U can now be specified as:

(10) U -
(r - h)(h + 6 - ep)

(bw
0
n)e(g-(q+6)) R

c(w0n)(1 - e-(q+6)R)

(r - h)(q + 6 - g)
-A

using the definitions of PVC and rlB in equations (6) and (9) respectively.

Zquation (10) can be simplified to:

(1C1) U = (-r
h

-2 .-)B
0

- (-r -A--
h
)(c/b)B

0
- A

'

where.

B
0

= (bw
0
n)e

(g-(q4.6))B
i(h + 6 - ep) ,

and measures benefits paid to t,eay's retirees, 4 and where 6 defined as:

a = IL* 6 PSI re(q"-g)R - 1)
(q + 6 - g)

and (r - h) are "actuarial constants" dependent upon actuarial assumptions.

Equation (10') defines the level oftoday's (period 0) unfunded liability for

a tr,...:cal public employee pension plan.

8
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To move from a typical to an act

of plan-specific features. These i

(B0), the plan's actual contributi

level of the plan's accumulated

protection (e), and the plan's

paid (R).5 The other paramet

parameters and, for the pur

to be equal across pensio

In fact, equation

which distinguish one

example, may be held

return. Contribut

because of short-

revenues or non

is based on t

plan may be

pension pl

portfoli

with a

ex

ual pension plan requires a specification

iclude the level of benefits paid today

on rate (c) and replacement rate (b), the

assets (A), the plan's rate of inflation

number of years of service before benefits are

ers of (10')--r, h, 6, q, g, and p--are actuarial

poses of comparing plan underfundings, are assumed

n plans.6

10') may not capture all the plan-specific features

teacher pension system from another. Assets, for

in different portfolios which earn different rates of

ions may vary in some years from the anticipated rate c

term political decisions or unexpected fluctuations in state

-pension expenditures. In addition, the relationship in (10')

he assumption that the plan is in a steady-state; in fact, the

in an expansion or contraction phase. Finally, teacher-only

ans may be differentially favored or disfavored in plan funding or

o performance compared to those pension plans which include teachers

11 other public employees.

These observations suggest that the basic model in (10') should be

tenses to include a fixed component dependent upon plan type ( 00 1T,

wnere T 1 if teacher only plan, 0 otherwise), variations in the estimated

act,:arlal constants because of variable plan growth,7 and finally, a

stocnastic component related to the level of plan assets (c = yA, where

Eic) = AE(y) = 0, and a' = A202..
) Equation (11) allows for these extensions:

9
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-Au(m)
(r ---h )(c/b)(B

o
)

-

-A 4. yA ,

where m is the recent rate of growth in plan membership. Dividing by A and

rearranging slightly gives the specification most suitable for estimation:

(11') (1 + U/A) = (WA) $
1

(T/A)
2
(m/A)

(u(m)/r - h)(B0 /A) (-Au(m)/r - h)(c /b)(B0 /A)

To estimate the effects of plan growth on the actuarial parameters (r - h) and

A, a simple interactive specification of the form u(m) = 1 um will be tried;

when u = 0 the actuarial parameters are not significantly affected by the

observed variations in m. Finally, as A varies across pension plans as years

to retirement (R) and COLA protection (ep) vary, I have approximated the

steady-state specification of A (see above at equation 10') by the second-

order Taylor series expansion about a fixed 3:

A = A (ep - ip) A
2
(R - W) A

3
(ep - ip)(R - W)

A
4
(8p - ip)2 A

5
(R - W)2 .

Substituting this approximation for A into (11') gives the final specification

.:se: in the econometric analysis.8

Table 1 summarizes the econometric estimation of the underfunding model

estimating from a sample of thirty-seven pension plans for the fiscal year

.;-8-79 for which full underfunding and plan attribute data were available.9

10



Pension underfundings (variable U) are from Arnold (1981) and measure plan

continuation liability, the appropriate measure of U under the politically

plausible assumption that existing pensions to current employees will not be

terminated. (See Bulow (1982) for arguments which favor using plan

termination liability; Bulow, however, is focusing on private pensions.) Data

for plan assets (A), benefits (B), and membership (to calculate m) are from

the Census of Government publication, Finances of State and Local Employee

Retirement Systems (1978-79). Data for each plan's required contribution (c).

rate, benefit replacement rate (b), years of service (R), and COLA (9) were

obtained from state pension laws. In calculating the benefit replacement

rate, allowance was made for whether the plan was, or was not, integrated into

social security. If full or partial integration is allowed, I assumed social

security replaced 27 percent of employees' pre-retirement wages when

calculating b.1° In states which do not explicitly allow for COLA protection,

but do grant periodic adjustments, I followed Arnold's (1981) assumption and

set e = .5. In calculating years of service (R), I assumed the typical

teacher begins service at age 30 and works without interruption to the state's

legally set age of retirement.

Equation (1) in Table 1 corresponds to the basic underfunding model of

(10') above, extended to permit a stochastic error structure of the form, E

/A. The coefficient estimates for this simple model imply values for the

actuarial parameters of (r - h) = .022 (= 1/45.65) and A = 2.69

(= -(-122.82/45.65). Both numbers are plausible.

Equation (2) in Table 1 extends the basic underfunding model by

permitting a "fixed effect" to underfunding of 100 .; 1T 2m, where T = 1 if

the pension plan applies to teachers only, 0 otherwise, and m is the rate of

grc6th of plan membership from 1971 to 1980. The results reveal no

11
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significant fixed effect differences on underfundings between teacher and

general pension plans. This is not surprising as most states now jointly

administer teacher and general employee plans However, the level of

underfundings in teacher and general plans can still differ as plan

attributes--B, A, c, b, Op, and R--differ; a:1 we observe from the "fixed

effect" in equation (2) is that there is no administrative bias in favor of,

or against, teacher-only plans.

We do observe an almost significant effect of recent membership growth on

underfundings, however. The fixed effect of m on underfundings is positive

and becomes statistically significant in later specifications. The positive

effect of m on underfundings is plausible; it implies new contributions in

high growth plans have lagged the new increases in liabilities. In results

not reported in Table 1, I also tested for the effect of m on the actuarial

constants, (r - h) and A, as defined by estimated "slope" coefficients.

Multicollinarity prevented a precise identification cf the effects of m on the

relevant slope coefficients; a simpler test that low growth and high growth (m

.03 per annum) plans had equal actuarial coefficients could not be rejected

in the full mode1.11 Thus in the work which follows only the intercept, or

fixed effect, of plan growth on underfunding is considered.

Equation (3) in Table 1 introduces the Taylor series approximation for

the actuarial constant, A. The more elaborate specification for A has no

significant consequences for our estimate of (r - hi, again it equals .022.

The individual coefficients of the approximation (3, Ai, . . ., 05) generally

rave plausible signs (see fn. 8 above), though they are not always precisely

estimated. The implied value of A is again about 3 for the average sample

;:,an. Estimated equation (4) is a simple extension of equation (3) with the

12

1



a priori constraint that 64 = 0 (again see fn. 8) imposed before estimation.

Equations (3) and (4) are virtually identical.

Equations (5) and (6) in Table 1 impose additional structure on the

estimation in hopes of improving the model's overall predictive performance.

Variables whose estimated coefficients are less than their standard errors

have their coefficients constrained to be 0, first for the slope coefficients

which define A (equation 5) and then for the slope and intercept coefficients

(equation 6). As expected the R2 adjusted for degrees of freedom (R2 in Table

1) rises with each additional restriction.

Since our central concern is the level of underfundings, the preferred

pension funding equation is that equation which minimizes the standard error

of estimate of the aggregate level of pension underfunding, U (assuming

quadratic loss). The standard error or U (SEE (U)) for each equation for our

sample is reported in Table 1. Estimated equatioh (6) is the preferred

pension underfunding equation by the criterion of minimizing SEE (U); it will

be the basis for estimating the funding status of teachers' pension plans for

the period 1971-1980.

III. The Estimated Funding Status of Teachers' Pensions

Tables 2 and 3 summarize the results for the predicted funding status of

" '.ea=ter pension plans for the decade 1971-1980. 12 Table 2 (state plans)

and :able 3 (local plans) list the means for each year for four summary

measures of underfunding: (i) estimated underfundings per (state or local)

resident; (ii) the ratio of estimated underfundings to total plan liability;

;iii) estimated underfundings per plan member; and (iv) the ratio of estimated

:rderfundings per resident to income per resident.

The result3 show a general upward trend in estimated underfundings of

!iacters' pensions. Average underfundings per capita measured in constant

13
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(196-) dollars have risen by 65% in all state plat's from 1971-1980 and by

approximately 33% for the full sample of local plans from 1974 to 1980. As a

general rule-of-thumb public employee pensions are considered well funded when

the underfunding to liability ratio (or alternatively, the asset to liability

ratio) is less than .20 (greater than A); see for example, Tilove (1976).

Clearly, the majority of the plans considered here do not meet this standard;

the underfunding/liability ratios in Tables 2 and 3 never fall below .5.

Further, the trend has been upward for all plans, rising most sharply for the

full sample of local plans (1974-1980). Underfundings have also worsened from

the perspective of plan members. Underfundings per member in real (1967)

dollars have risen for all plan types, with teachers significantly more at

risk in teacher-only plans. As a measure of plan member risk, the ratio of

underfundings to a teacher's promised benefits (U/PVB not reported in Tables 2

and 3) averaged about sixty percent in 1980 and was often as high as seventy

percent in some plans.13

As taxpayers are ultimately responsible for unfunded pension liabilities,

the ratio of underfundings to resident income is also of interest. Growing

public debt need not be a serious long-run economic threat if taxpayer incomes

grow faster than the public debt and the ratio of debt to income falls over

time (Feldstein, 1976). As Tables 2 and 3 make clear, this has not been the

case for teacher pension underfundings; the trend is steadily upward for the

full sample of plans.

While the average level of underfunding of teacher pensions is

significant and growing, not all plans are poorly funded. A comparison of

individual state and local plan underfundings shows a wide variance across

;:ans14 The ten worst state plans have an average level of underfunding

ienerally eight times larger than the ten best funded plans. In 1980, the ten

it
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worst plans had an average level of underfundings of $652 per resident (1967

dollars); the ten best funded plans had underfundings of only $84 per

resident. Alaska, Hawaii, Idaho, Maine, Massachusetts, Mississippi, West

Virginia, and Wyoming were consistently among the worst funded state plans;

Minnesota, Missouri, New Hampshire, Texas, and Wisconsin were always among the

ten best funded plans. Among local teacher pension plans, the five worst

funded pions had an average underfunding of $428 per resident in 1980; the

five best funded local plans actually had small surpluses (an average surplus

of $33/resident). The worst funded local plans were found in the older, more

industrialized cities in our sample (New York City, Detroit, Chicago) and in

Washington, D.C.

It is important to understand the reasons for such variance in plan

underfundings. An examination of individual plans reveals that the major

cause of the growth in underfundings is from a benefit expansion, not a cut-

back in contributions. Real contributions have kept pace with real wage

growth; that is, contribution rates, c, have remained stable. The benefit

explosion has come from two sources: (1) a modest increase over the decade in

the annual benefit accrual rate from an average of .015 per year of service in

1971 to .018 per year of service in 1980, and, more importantly, (2) the wide

extension of COLA protection to retirees. The average annual rate of nominal

benefit increases for retirees to protect against inflation rose from .021 (L.

ep) in 1971 to average annual rate of benefit increase of .048 ep) in

1980. For this sample those state and local plans which have been most

generous in their expansion of benefits are generally the plans which face the

hIgnest levels of underfundings.

What can be done to ease the growing burden of teacher pension

--.1erfandings? While these estimated levels of underfundings are troubling,

15



they are not unmanageable. Most states have now adopted COLA provisions and

inflation is likely to be reasonably managed in the future. The benefit

explosion is probably behind us. The task before us now is to cover these

past pension debts gradually and, most importantly, to insure that future

promised benefits are fully funded. Three groups may be asked to pay:

current teachers vii benefit reductions, current taxpayers via tax increases,

or school-aged children via reduced school services. In 1980, the stock of

underfundings per member in the average state-local teacher-related pension

plan totaled $11324 per plan member (1967 dollars) or approximately 60 percent

of each current teacher's anticipated stock of pension wealth (PVB). To ask

current teachers to pay the entire burden would be a considerable hardship,

particularly for teachers just now nearing retirement and unable to adjust

their private savings. Were taxpayers alone to cover 1980's pension debts, a

one-time tax of approximately 9.9% on average resident income would be

sufficient to cover past underfundings in the average state-local plan (.099 =

$314.54 of underfundings/resident divided by $3172 of income/resident both

measurea in 1967 dollars). Were school children alone to cover 1980's debts

by sacrificing school expenditures, a one-time sacrifice of $560/public school

enrollee (1967 dollars) or 60 percent of that year's average expenditure per

enrollee would be sufficient. Of course, gradual repayment is possible. If

we amortize the average state's 1980 pension debt over 30 years at an assumed

10 percent interest rate, a 3/10's of 1 percent annual increase in resident

Income taxes or a 5.5 percent fall in annual school expenditures devoted to

mica:ion will be required. Such adjustments will probably not constitute

s:gn:fIcant hardship, particularly if they are shared. What will create

s:gn:fIcan: hardship is if we ignore these early warnings signs of growing

:ens:on ceot and continue to underfund our teachers' pensions.
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IV. Conclusions

The funding status of public employee pensions has become an issue of

increasing public policy concern, and for good reasons. Significantly

underfunded public pensions are a possible source of economic inefficiency and

may have unattractive implications of economic equity as well. This paper

provides one estimate of the funding status of teacher pensions in the United

States and finds a potentially significant level of underfunding in the

average state and local plan. Lurking behind the average performande,

however, is a dispersion in funding status which is perhaps even more

disturbing. Many state and local plans--generally found in older, more

industrialized cities or in poorer rural states--have underfundings which

exceed $500/resident, measured in 1967 dollars. A concerted effort must be

made to repay this debt before it reaches crisis proportions.

A balanced strategy of gradual debt reduction is still possible. Modest

tax increases (perhaps 3/10's of 1% of resident income) will cover the

interest costs of past pension debt and permit gradual repayment, without

requiring benefit reductions to current teachers or service cutbacks for

students. But such a policy must be considered in a wider context.

Underfunded teacher pensions are only one source of our nation's growing

public debt. Federal government budgets, social security, federal employees'

pensions. and other state-local employee pensions are all underfunded. If

considered together, as they should be, the tax increases or benefits and

service reductions needed to service this debt may be sizable indeed.

Fr:nciples of equity may require, therefore, that not all of the burden of

past public debt fall on taxpayers; current public employees and service

peneficiaries (e.g., school age children) should perhaps be asked to share in

:nese costs as well.



We should note that in one happy _. of circumstances these pension

underfundings will not pose an economic problem. To the extent that taxpayers

and/or teachers have correctly anticipated these underfundings they will have

made fully compensating adjustmerts in their own savings behavior in

expectation of larger future taxes or smaller pension annuities. Further, the

increased savings would have been made possible by dollars given to current

taxpayers by past taxpayers in the form of lower land prices !the

"capitalization" of underfundings) or by dollars given to teachers as higher

wage payments (the "compensating wage differential" for underfundings). In

either case, the private market will have fully corrected for the failures of

the public sector. The evidence for this hypothesis is mixed at best:5

Prudence, therefore, requires us to confront the observed underfundings

directly through considered public policies to encourage the full funding of

our public employees' pensions. The evidence presented here suggests now is

time to start.



Footnotes

'Professor of Finance, Economics, and Public Management, Wharton School,

University of Pennsylvania, Philadelphia, Pa., and Research As .ciate,

National Bureau of Economic Research. This work is part of a larger study of

the status and funding of teacher pensions supported by the National Institute

of Education, Grant no. G-83-0033. The work was completed while the author

was a Visiting Professor at Stanford University. The hospitality of the

Economics Department, NBER-West, and the Hoover Institution is appreciated as

is the very able research assistance of Siobhan Devin and particularly Eric

Wright. Dr. Duc-Le To of NIE offered very helpful comments on a first draft

of this paper. The author takes full responsibility for the results presented

here.

1See for example, Aronson (1975), Munnell and Connolly (1976), House of

Representatives (1978), Inman (1980), Pease (1980), Arnold (1981, 1982) and

the Urban Institute (1981).

2It has been argued that the New York fiscal crisis was in part a fall-

out of growing local pension costs; see Morris (1980) or the Urban Institute

(1981).

3There are special circumstances when the "pay-as you-go" strategy may be

preferred to the full-funding strategy; see Samuelson (1975), Arnott and

Gersovitz (1980), or Merton (1983). Generally, however, full-funding insures

a more efficient allocation of societal resources (Feldstein (1976) and Inman

t'962)) Is well as protects workers' pensions.

4,
.his result follows from the solution to equation (7) for the period

7 : 0.

5The formal analysis ignores variation in vesting provisions across

Pens:on plans. Vesting defines the minimal number of years of service before
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pension rights are secure. The greater the number of years to vesting, the

lower should be the plan's unfunded liability since fewer workers are likely

to qualify for pension benefits. Vesting differences will have to be

substantial, however, before a sizable effect on underfundings will be

observed; see, for example, Bulow (1982). In our sample, most plans vest

their members within five to fifteen years and these differences have only

small effects on underfunding estimates; see Arnold (1928) summarized in

Kotlikoff and Smith (1983, section 7.7).

6
This assumption is appropriate given by decision to use the Arnold data

base. Arnold (1961) applies the same values for r, h, 6, q, g, and p to each

plan when estimating that plan's unfunded liability. Thus in my econometric

analysis these pararaters are, by definition, constants. If estimates of U

are based on different values of r, h, 6, q, g, or p, then the regression

analysis used to describe differences in U must allow for variations in these

parameters.

It should be noted that Arnold (1981) did test for differences in

mortality rates (6) across states and quit rates (q) across states and could

not reject the null hypothesis of equality. The nominal interest rate r and

the inflation rate p are national and thus should be uniform across all plans

in any yea-. The assumption of similar wage structures (g) and nominal wage

growth (h) across plans also seems reasonable as public employee bargaining is

new commonplace.

7
The formula outlined in equation (10) above is not precisely consistent

,;:th actuarial principles of pension accounting as used by Arnold (1981) and

others. Specifically, as specified the calculation of PVB and PVC assume

current taxpayers will be responsible for all future employees' benefits above

a:: f.lture planned contributions. The usual practice when calculating U is to



make current taxpayers responsible only for current employee benefits. It is

possible to show that the algorithm in (10) will give a biased (likely upward)

estimate of this "true" measure of underfunding. The bias is likely to be

greatest for plans with high rates of membership growth. Permitting plan

growth to influence both the intercept (a fixed effect) and the slope.

coefficients in an estimated underfunding equation should minimize the bias

from employing the specification in (10); see Ehrenberg (1980, fn. 12).

8The coefficients AI . . . a5 have specific interpretations as first and

second derivatives of the actuarial constant A with respect to the COLA rate,

6o, and the years of service, R. For plausible values of the other actuarial

parameters in A. we can predict the likely signs of Ai . . . 05. For example,

if h d > 6p and q + d > g, then AI = aa/:,(ep) < 0, a2 = aa/aR > 0,

a3 = .5aa/a(ep)aR < 0, a4 = .5a
2
a/a(ep)

2
= 0, and a5 = .5a

2
a/a

2
R > O.

9A11 local teacher plans and thirteen state plans had to be excluded

from the regression analysis for reasons of incomplete estimates of U for the

sample year, 1978-79. The excluded states were Alabama, Georgia, Indiana,

Maryland, Maisachusetts, Michigan, New Hampshire, Ohio, Oklahoma, Texas, Utah,

Washington, and Wisconsin.

10
See Boskin and Shoven (1984), Table 3. For the simulation of

underfunding in years other than 1978-79, the social security replacement rate

was adjusted to allow for the actual historical experience; see Boskin and

Shoven (1984), Table 3.

11
The sample was divided into low growth and high growth plans according

to the criteria of whether plan membership from 1971-80 grew less than, or

greater than, 3% per year. For estimated equations (1) the value of F for the

hypothesis of no difference was F(2,33) = 6.32; we can reject the null

typotnesis of no difference at a 5% level of confidence. For the full model

21



specifications in equations (2) - (6), however, the F statistic for the null

hypothesis of no difference did not reject the hypothesis; F(5,27) = 1.831 f'r

equation (2), F(10,17) = .706 for equation (3). F(9,19) = .672 for equation

(4), F(7,23) = 1.049 for equation (5), and F(5,27) = 1.326 for equation (6).

Since m is included as a fixed effect in equations (2) - (6), the test applied

to those equations is for slope effects only.

12There is always a danger in prediction of extrapolating to

circumstances outside the original sample period. This is not a serious

concern for our study for the simple reason that we are not estimating a

behavioral relationship to predict behavior, but rather, an accounting rule to

organize financial data. The accounting rule is valid across all periods of

our sample, so our estimate of that rule is also valid across all sample

periods.

13PVB can be approximated from equation (9) as B0 (r - h). B0 is a

plan's current payments to retirees and (r - h) is set equal to .022 from cur

regression estimates.

14
A data appendix giving estimated underfundings for each plan for each

year is available from the author upon request.

15See, for example, Epple and Schipper (1981), Inman (1982), and Smith

(1981, 1983).
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Table 2

Funding Status for Teachers' Pensions: State Plans

Year/.100 k

Mean State
Uhderfunding/Resident

Mean State

Underfunding/Liability

Mean State

1

Underfunding/Member

Mean State

Underfunding/Inooma

All General Teacher All General Teacher All General Teacher All General Teacher

1971 $190.48 $300.69 $141.16 .567 .610 .549 $7912 $6875 $8370 .071 .113 .053

1972 $211.82 $313.07 $158.04 .570 .614 .547 $8864 $9040 $8771 .073 .109 .055

1973 $239.47 $341.93 $181.84 .599 .645 .573 $9006 $7954 $9598 .081 .115 .061

1974 $256.72 $348.25 $200.63 .636 .657 .623 $9333 $7247 $10611 .088 .121 .068

1975 $264.38 $353.46 $209.78 .621 .641 .609 $9676 $7436 $11049 .089 .121 .069

1976 $287.62 $398.29 $213.12 .622 .648 .582 $10164 $7953 $11084 .094 .132 .068

1977 $295.99 $411.84 $217.53 ,623 .642 .579 $10549 $8004 $11624 .094 .133 .067

1978 8500.61 $417.78 $228.78 .621 .647 .605 $10670 $7999 $12308 .093 .134 .069

1979 $315.33 $447.52 $234.31 .637 .679 .611 $11011 $8759 $12391 .096 .143 .070

1980 $314.54 $424.66 $247.04 .623 .654 .603 $11324 $9682 $12941 .099 .139 .075

Results exclude Delaware for reasons of insufficient data. Underfunding per member and underfunding per resident are both measured in

1967 dollars.



Table 3
Funding Status of Teachers' Pensions: Local Plans

Mean Local
Underfunding/

Resident

Moan Local
Underfunding/

Liability

Mean Local
Underfunding/

Member

Mean Local
Undsrfunding/

Income

1971 $163.09 .658 $15736 .060

1972 $186.50 .627 $16748 .064

1973 $184.62 .628 $16216 .065

1974 $117.19 .516 $10067 .042

1975 $119.57 .641 $ 9794 .042

1976 $133.70 .654 $10705 .044

1977 $147.94 .655 $10694 .048

1978 $164.40 .667 $11948 .050

1979 $156.44 .657 $11273 .050

1980 $155.55 .657 $11253 .051

1971-1973 results are for a limited sample of local teacher
plans. Only local teacher-only plans are included. Local
teacher plans included in the analysis are Washington. D.C.
(1971 - 1980), Chicago (1971- 1980), Duluth (1971 - 1980), Minneapolis
(1971 - 1980), Boston (1971- 1980), New Work City (1971-1980).
Portland (1971- 1980), Milwaukee (1971 - 1980), St. Louis (1972-

1980), Fulton Co. Ga., (1973-1980), Des Moines (1973-1980).
Wichita (1973-1980), Kansas City. Mo.(1973-1980). Denver (1973-
1980), Omaha (1973-1980). Detroit (1974-1980), Arlington. Va.
(1977-1980). Underfunding per member and underfunding per
resident are both measured in 1967 dollars.



Appendix

to

"The Funding Status of Teacher Pensions: An Econometric Approach"

Estimated Unfunded Pension Liability

Per Capita (1967 dollars)
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ESSAY II

"FUNDING TEACHER PENSIONS OR DOES PAUL ROB PETER TO PAY MARY?"



Funding Teacher Pensions

or

Does Paul Rob Peter to Pay Mary?

by

Robert P. Inman*

In the last decade, the funding status of public employee pensions has

become an issue of increasing public concern. A Congressional survey (1978,

Table 52) of public employee pension plans indicated that in 1976

approximately 90% of all state and local the plans had some level of

underfunding. Estimates of the level of underfunding by Arnold (1982) for

individual plans shows funding status to vary from almost fully-funded to

underfundings of $2000 per resident or more in Alaska, Nevada, and South

Carolina. Aggregate estimates by Arnold (1982) and by Inman (1980) show the

state and local sector as a whole to have pension underfundings of

aporoximately $500 per capita by the late 1970's. Further, the available

evidence (Inman, 1980 and 1986) shows that real underfundings have been

growing over the last fifteen years.

There is no need yet to announce a "crisis." Most all plans have

accumulated sufficient assets and planned contributions to cover pension

promises to current and near-future retirees. Real issues of national policy

arise however, if current unfunded liabilities are not covered and overall

InA4rfUnding continues to grow. As underfunding increases, workers' annuities

are increasingly at risk. To the extent annuities are guaranteed, future

public services or future taxpayers' incomes must decline. What workers and

future residents lose, current taxpayers gain with underfunding. This

intertemporal transfer may or may not be desirable. Large underfundings may

have adverse effects on resource allocations as well, creating inefficiencies
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which cost current as well as future residents. In a manner fully analogous

to social security, public employee pension underfunding may depress private

savings (Feldstein, 1974). Further, as underfunding operates as an implicit

subsidy to current taxpayers who employee pensioned workers, it creates

incentives to over-provide state and local services (Inman, 1982). To avoid

these possibly unwanted redistributions and misallocations, it is necessary to

design a funding strategy for state and local pensions. To do so, we must

understand the causes and consequences of current underfundings. That is my

task here.

The focus of the analysis is on teachers, the single largest group of

state and local employees, providing the single most important state and local

service, education. Teacher pensions are now significantly underfunded and

the real level of underfundings has been rising--see Table 1. The level of

underfundings per capita and per plan member have grown from $190 and $7912 in

1971 to $314 and $11,324 respectively in 1980 (1967 dollars). While the

average level of underfunding is large, so too is the variance. Some states

(Minnesota, Missouri, New Hampshire, Wisconsin) have well-funded plans while

other state plans (Idaho, Louisiana, Maine, Massachusetts, Mississippi, South

Carolina, West Virginia, Wyoming) are consistently poorly funded. This paper

seeks to explain this recent history and, on the basis of this history, to

project the future trends in teacher pension benefits and funding. Simply

put, can we expect a teacher pension crisis? If so, which states are the most

vulnerable? Finally, what can be done today to stay the continued growth in

underfundings?

To answer these questions, an econometric model of pension underfunding

is specified and estimated for a sample of the forty-eight mainland state

teacher pension plans for the decade 1971-1980.1 The basic pension identities
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Table 1: Underfunding of Teacher Pensions

Average
Underfundings
per Resident

Average
Underfundings per

Plan Member

Average
Underfundings

per Resident (10 worst)1

Average
Underfundings

per Resident (10 best)2

1971 $190.48 $7919 $454.57 $31.52

1972 211.82 8864 474.61 33.57

1973 239.47 9006 509.59 45.03

1974 256.72 9333 532.25 59.91

1975 264.38 9676 532.28 69.56

1976 287.62 10164 565.70 62.54

1977 295.99 10549 585.25 65.09

1978 300.61 10670 582.89 78.80

1979 315.33 11011 643.79 91.87

1980 314.54 11324 652.18 84.60

Source: Inman (1986). All data are in 1967 dollars.

1Plans in Alaska, Hawaii, Idaho, Maine, Massachusetts, Mississippi, West Virginia, and Wyoming were
consistently among the ten worst funded plans.

2Plans in Minnesota, Missouri, New Hampshire, Texas, and Wisconsin were consistently among the ten best
funded plans.
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are first specified and the key fiscal variables which set the level of

underfunding--government and employee contributions, investment earnings, and

current and future benefits--are identified (Section II). A political-

economic model of contributions, investment performance, and benefits is then

specifier (Section III) and estimated (Section IV). The estimated structural

model can then be solved to predict the likely effects upon teachers and

current and future taxpayers of economic or demographic changes and

alternative pension reform policies (Section V). Further, the estimated model

can be used to simulate the future path of pension underfundings (Section

VI). A concluding Section (VII) summarizes the main results.

II. Accounting for Pension Underfundings

Teacher pension plans, like most public employee pension plans, are

defined-benefit pensions. Such plans specify an annuity to be paid to a

retiree at a fired replacement rate (usually 2% for each year of service up to

50%) of the retiree's eligible pre-retirement salary (usually an average of

the retiree's last three to five years of salary).2 To cover these

anticipated pension liabilities, teachers and their employers--i.e., local

taxpayers through school districts--must make contributions to the plan, most

often as a fixed percentage (contribution rate) of annual sa.Lary. At any

point in ti "e, the liabilities (L) of such a public employee pension plan will

equal the difference between the discounted present value of promised benefits

and the discounted present value of anticipated future contributions from

taxpayers and employee;. Under plausible assumptions about the pension plan's

benefit and contribution structure and about the demographics of teacher

longevity and turnover, plan liabilities per taxpayer can be specified as an

actuarial constant (0) times the current wage bill for teachers: L = 0wt,

where w is the average teacher wage and t is the number of teachers per
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taxpayer.3 The liability not offset by any existing plan assets (A) is called

the plan's unfunded liability (U): U = L - A, or,

U GM A .
(1)

The asset position of the pension plan is defined by the level of assets

accumulated up to today, denoted A_1, plus the net contributions made today to

the pension plan, denoted n:

A 2 n + A .

-1

(2)

Net contributions to the plan equal the contributions made today by teachers

(ce) and school districts as
employers (cg), plus state government

contributions (p), plus contributions from investment earnings on prior assets

at rate r (rA_1), less any benefits paid today to plan members (b). In all

cases, state governments, through the executive branch, administer the pension

plan, regulate investment
policies, and collect employee and employer

contributions. State legislatures set the level of state contributions to the

plan (p).

Not all employee and employer contributions and not all of investment

earnings need be allocated to increased pension funding, however. Indeed,

there may be strong motivation on the part of current taxpayers and teachers

to move some of these dollars out of pension contributions and into current

period pension benefits or into the general state budget for current

expenditures or tax relief. If this is so, then only a fraction of current

employee and employer contributions and investment earnings will actually

contribute to pension assets. If c percent and percent of each locally

contributed dollar spill over into current benefits or into the general

budget, respectively, and v percent and * percent of each dollar of investment



earnings slips into benefits or the general budget, respectively, then only

(1 - e - 0)(ce + cg) and (1 - u - *)(rA_1) dollars actually remain as net

contributions.
4 Allowing for the possibility of such leakages from pension

funding means that net contributions (n) are specified as:

n = p + (1 - e - 40)(c
e

+
g
) + (1 - u - *)(rA_1) - bo , (3)

where p is state contributions and b0 are basic benefits. Note that total

benefits paid (b) will equal basic benefits b0 plus supplemental benefits paid

from contributions and investment earnings:

b = b0 + e(ce + c
g
) + u(rA

-1
) .

The empirical analysis will estimate the spill-out parameters c, u, 0 and 10,

as well as the basic benefit structure, b0.

Equations (1) to (3) define the dynamic path of pension underfundings.

For this analysis, the actuarial parameter 2, and the spill-out parameters--0,

c, u and 10--are treated as exogenous (though estimated in the analysis).

Endogenous to the analysis are teacher wages (w) and employment (t), assets

(A), state contributions (p), employee (ce) and employer (cg) contributions,

investment performance measured by the average rate of return on pension

assets (r), and total benefits paid each year by the plan (b). Also

endogenous to the analysis is state aid for local education (denoted as z);

such aid is a key determinant of w and t and is itself determined as part of

the state budgetary process along with state pension contributions. The key

determinants of each endogenous pension variable are specified in Section III;

each emerges from a political bargaining game between teachers and taxpayers.
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III. The Political Economy of Teacher Pensions

A. Process and Players

The process which determines the levels of contributions, investment

performance, and pension benefits is a political process. Three groups, or

coalitions of voters, have an interest in the outcome of the deliberations- -

current taxpayers, current plan members, and future taxpayers. Only two

parties--current taxpayers and current members--have a direct voice in these

political negotiations, however. Future taxpayers must stand in the wings;

but they are not without potential influence. To the extent current

negotiations affect the level of pension underfundings and to the extent

future taxpayers are aware of these underfundings, these same future taxpayers

may avoid these underfundings either by: (1) regulating pension contributions

(most likely through the state pension board) to insure full funding, or 2)

simply refusing to pay the underfunded pensions when they fall due, or 3)

demanding compensation for the future burden of these underfundings, paid

generally as reduced commercial or residential land prices when future

taxpayers locate in the state. The first strategy is feasible to the extent

future taxpayers have a proxy vote on the state pension board. Such support

for the full-funding position is most likely to come from the pension's

financial advisors and from absentee asset holders in the state such as banks

and their shareholders. The second strategy has often been denied to future

tahpayers as the courts have interpreted
public employee pensions as a

contractual obligations of the state.
5 The third strategy, called

capitalization, is also feasible, but it requires future taxpayer ';o know the

level o,' pension underfundings prior to moving into the state.

The active coalitions, current taxpayers and teachers, negotiate at three

levels. The first level--called the regulation game--sets the level of

J
o
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employer (cg) and employee (ce) contributions, the level of pension benefits

to be paid to current retirees and to eligible (e.g., disabled) non-retirees

(b), and finally, determines investment performance of the pension portfolio

(r). The regulation game is played between the governor and the pension

regulation board, both of whom may be influenced by current taxpayers and plan

members. The second game--called the legislation game--sets the level of

gross state contributions to the pension (p) and the level of state assistance

for local education (z); the legislation game is played knowing the outcome of

the regulation game. The third game--called the local bargaining game--sets

the level of teacher wages (w) and employment (t). The bargaining game is

played knowing the outcomes of the regulation and legislation games.6 I will

assume that taxpayers and teachers have rational expectations as to the

consequences of their decisions in each game. Thus in reaching decisions in

the regulation game, the parties anticipate the implications of their choices

for the legislation and bargaining games, and when making choices in the

legislation game the parties anticipate the consequences of their decisions

for the bargaining game.

B. Coalition Preferences7

1. Taxpayers: I assume that the preferences of the taxpayer coalition

can be represented by the preferences of an average coalition member. The

well-being of the average current taxpayer is defined over two events: event

1 where the current taxpayer escapes payment for any unfunded pension

liabilities which he may incur from this period's decisions, and event 2 where

he must pay for those unfunded liabilities. The probability of paying for

these unfunded liabilities is m; o is exogenous to the analysis. The taxpayer

receives an after-tax income of i in event 1 and an after-tax income of y in

event 2; y > y. The taxpayer also receives utility from the employment of

51



teachers in the current period, denoted t. The taxpayer benefits from it

whether he pays for teacher pensions or not. Expected taxpayer utility is

therefore:

VT = (1 - OvT(i, t) avT(X, I) ,

where aV
T
/a() Z 0 and a

2
V
T
/a()

2
s 0, for () = y, y, and l .

To specify taxpayer after-tax income in the two events, I specify y

generally as:
y = I - Ats - Atc - 6A(Awit - n) ,

where I is the average taxpayer's (exogenous) before state and local tax

income; A is the rate of net burden of a dollar of state and local taxes on

the average taxpayer after allowances for shifting to non-resident taxpayers

(0 5 X s 1); is and tc are state and local taxes per taxpayer respectively;

Awt is the required level of annual contributions per taxpayer for the full-

funding of current pension obligations often called the "normal costs" of the

pension;8 and n is the level of actual net contributions made in the given

year. The difference between full funding and actual funding is the year's

contribution to the stock of underfundings. This contribution to the pool of

underfundings (which may be < 0, if n > Awl) imposes a net tax burden on

future taxpayers, the present value of which is A(Awt - n). A fraction of

these new underfundings 6 (0 S 6 s 1) may be capitalized into the current

taxpayer's property holdings. If capitalized, the current taxpayer will

suffer decline _n current income of 6A(Awl - n). It is here, through 6, that

future taxpayers may come to influence current political deliberations over

the pension budget.

State taxes equal the state's expenditures for teacher pensions (p) plus

state-to-local education aid (z) plus other state expenditures (E) less



federal-to-state aid (Zs) and any spillovers .d) from the regulated pension
accounts administered by the governor and the pension board:

t
3 sp+z+E- Z -d.

The spillover from the regulated pension accounts (d) (see, p. 5 above) is
specified formally as:

d {c
e + cg} + *(rA

-1
) .

When all employee and employer
contributions stay within the pension account,

equals 0; when all interest earnings stay within the pension account
equals 0. In such cases, d equals 0. It is possible for spillovers to occur,
however. Interest earnings above some regulated target rate of return may be
viewed as excess earnings available for general allocations; employee and
employee contributions may exceed pension

board expectations in which case the
surplus might be retained in the general

treasury (see fn. 4 above).
Local taxes equal school district expenditures on teacher wages, wt, plus

other, exogenous school expenditures (S) plus employer
contributions to the

state for teacher pensions (cg) less education aid received from the state
(z -) and from the federal

government (Ze). State aid received by local
districts will be some (exogenous) fraction of the state aid actually
allocated by the state - -z yZ, where 0 << y < 1--to allow for

administrativeexpenses. Thus:

t
c = WL + S + C yZ -

c

Finally, the state's net contributions to the pension fund, n, equals the
sum of the

employee, employer, and state
contributions plus earnings on past

assets less any spillovers into the general
budget from the pension accountsIs benefits paid in the current period; see equation (3) above.
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The average taxpayer's after-tax income can now be fully defined as a

function of the relevant pension variables. Substituting ts, ts, d, b, and n

into the original definition for y gives:

ra[I + k(Z5+ Ze) - A(E + S)} + Xf, + 6(1 - Olce + xf* + 6(1 - 40)1(rA_1)

- 161 + d(1- 01 }cg - Xdb - A(1 - 6)p - X(1 - y)z-X(1+66)wt .

The first bracketed term represents the taxpayer's "full fiscal 'mow " and

includes taxpayer earned income plus the value to the taxpayer of federal aid

received by state and local governments (where A is the after-tax value to the

taxpayer of each collar of government aid) less the net tax cost of exogenous

state and local expenditures. The next two terms are the value to the

taxpayer of teacher contributions and investment earnings, respectively, again

allowing for the fact that a government dollar is worth (or costs) only X to

L 1 taxpayer. With spillovers from the pension budget to the general budget,

a dollar of contributions and earnings yields loce and X*(rA_I) of direct

spillover dollar, to the taxpayer and promises, through the capitalization of

retained contributions and interest earnings, a present value income of

X6(1 - Oce and X6(1 - 10)(rA_1). The taxpayer's own contributions as an

employer (cg) costs Xcg dollars but returns XI, + 6(1 - )1og dollars in

spillover and capitalization benefits. The payment of current benefits (b),

however, reduces the accumulation of pension assets and therefore costs the

taxpayers Lib dollars. The taxpayer's pension contribution as a state

taxpayer costs Ap tax dollars and returns Xdp dollars as capitalized

benefits. State-to-local school aid (z) has a net cost of X(1 - y) for each

dollar transferred; the education bureaucracy which allocates the grant

consumes (1 - y) of each dollar of aid. Finally, the taxpayer pays

)41 + 68) for each dollar spent on teacher salaries (wI); X dollars in direct



costs and A6(AwL) as subsequent pension obligations are capitalized into a

present value loss in current income.

In the important special case of full capitalization (6 = 1) the current

taxpayer's income becomes:

y6=1 =D+X(Zs+ Ze)-X(E + S) } -A(1 - y)Z - AwL - A(b + Awt - ce - rA
-1

) ,

where (b + AwL - ce - rA_1) is the required annual contribution from taxpayers

(after employee contributions and interest earnings) needed to cover current

(b) and future (AwL) pension obligations. When 6 = 1, current taxpayers do

fully fund their teacher's pe:,sions either directly through contributions -...7

and c
g
or indirectly in lower property values. Future taxpayers are not.,

unaffected by the pension budget. In this special case, the only fisca

Issues which remain to be decided are the levels of z, w, L, b, ce, and r, bil*

each of these variables affects only current taxpayers and current teachers.

When 6 < 1, y as defined above is the general specification for taxpayer

income. It is straightforward to show that taxpayer income with partial or no

capitalization,
Y6<1'

is greater than taxpayer income with full

capitalization. When full capitalization occurs, taxpayer income equals y6=1,

and when partial capitalization results income equals y60; y = y6<,
>

Y6=1 = X.

2. Teachers: The well-being of a current teacher is also specified over

two uncertain events: receiving or not receiving the full promised pension.

The probability of receiving the full pension is u, where u is specified to

depend upon the uncapitalized portion of the current stock of underfundings:

0 2 u() S 4(1 - 6)U] s u(0) = 1, where du/dU < 0. If the teacher does

receive the promised pension, then he or she receives a current level of

compensation equal to w = w + twL /L - c
e
/t = w(1 + A) - c

e
/t, where w is the

55
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current wage per teacher, awt/t is the present value of promised pensions per

teacher, and ce/t is the current level of employee contributions per

teacher. If the teacher does not receive any of the promised pension except

his or her own contributions plus interest earnings (the most likely worst-

case outcome), then he or she receives a total compensation in today's dollars

of w = w ce/t - ce/t = w. In addition to total compensation, the average

teacher is also assumed to value job tenure, represented here by the total

number of teachers employed per taxpayer (1). The expected utility to a

current teacher of present state pension policy is therefore specified by:

V
e

= uv
e
(7, t) (1 - u)v

e
(w, t) ,

where aV
e
/() a 0 and a

2
V
e
/a(.)

2
s 0 for () = w, w, and t.

3. Preferences in the Pension Games: Given these specifications of

teacher and current taxpayer utilities we can define each coalition's

preferences over the variables of the pension budget. Three cases are

relevant: partial capitalization (0 s 6< 1) and teacher uncertainty as to the

status of pension benefits (0 s u < 1); partial capitalization and teacher

certainty on pension benefits (u = 1); and full capitalization (6 = 1) and

teacher certainty (p = 1). (The fourth possibility--full capitalization and

teacher uncertainty--is irrelevant by our specification of u as a function of

the uncapitalized portion of unfunded liabilities.) Coalition preferences are

conCitional on the structure of the pension game. Preferences for allocations

over c
el

c
g, r, and b from the regulation game are specified based upon the

likely effects of those variables on the outcomes of the legislative and local

targaining games. Preferences for allocitions of z and p in the legislative

same are conditioned by the observed values of ce, cg, r, and b from the

regulation game and by expectations as to the effects z and p may have on the
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outcomes for w and t from the bargaining game. Finally, preferences for w and

I are conditioned by the actual outcomes from legislative and regulation

games. Table 2 summarizes the results; likely preferences of future taxpayers

over outcomes are also presented.

In the case where teachers are certain to receive their pensions--perhaps

because of judicial guarantees--teacher utility is described by Ve =ve(w, 9.),

where w = w(1 f A) - ce /l. Here increases in ce
will only lower the income of

teachers; teachers should therefore prefer to reduce own contributions.

However, since pension policy emerges from a sequence of decisions (games),

teachers must also consider the consequences of a lower ce on taxpayers. As I

show below, in the case of teacher pension certainty, a fall in ce is likely

to increase taxpayer income. Since higher taxpayer incomes are likely to mean

increased expenditures for education aid and for teacher wages and employment,

the indirect ("next games") effect of a fall in ce are also favorable. Given

these favorable direct and indirect effects on w and I, teacher should prefer

to reduce own contributions when pensions are guaranteed. This is indicated

in Table 2 by a (<) for ce under the column, u = 1. With pension certainty,

teachers should also prefer to lower taxpayer contributions (cg), for lower cg

means higher taxpayer incomes and possibly more state aid from the legislative

game and more wages and job security from the local bargaining game. Thus

Table 2 indicates a (<) for cg under the column u = 1. Increases in the rate

of return on the pension portfolio (r) are also favored for the same reason.

There are no direct benefits for teachers with certain pensions from a rise in

r, but taxpayer income may rise when r increases and the resulting increase in

Y will aid teachers in the legislative and bargaining stages of the pension

gaze. Thus a (>) is indicated beside r in Table 2 for teachers with certain

Pensions. Teachers are also likely to prefer an increase in pension benefits



Table 2: Coalition Preferences for Pension Variables

Variables
Current

µ= 1

Teachers

0su<1

Current

µ= 1

Taxpayers

0su<1

Future

056o

Taxpayers

1 d: 1

Regulation

ce

cg

r

b

(<)

(<)

(>)

(t)

(s)

(a)

(>)

(t)

(<)*

(<)*

( >)

(5)

(>)

(5)

(>)

(5)

(>)

(>)

(>)

(<)

(=)

( :)

(=)

(=)

Legislative

P

z

(<)

(>)

(t)

(>)

(<)*

(<)

(5.)

(<)

(>)

(<)

(=)

(=)

Local Bargaining
1

W

t .

(a)

(a)

(a)

(a)

(s)

(s)

(s)

(5)

(<)

(<)

( :)

(=)

(>) Increase Preferred

(<) Decrease Preferred

(=) Indifference

*If 6 = 1, current taxpayers are indifferent.
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(b). An increase in b in the form of a higher guaranteed pension will

increase w as A rises. An increase in b as disability benefits can be viewed

in this model as increased job security, that is, as an increase in t for

teachers. Both w and t increase teacher utility. The increase in b may have

a countervailing cost, however. It lowers taxpayers' incomes which may mean

lower state education aid or wages and employment in the legislative and

bargaining games. Taxpayers (see below) prefer to reduce b. Teachers

taerefore will ask for increases in b only to that point (a point of

indifference represented by (2) in Table 2) where the gains from b in

higher w and t just compensate for possible later losses in w and t in the

legislative and bargaining games. In Table 2 teacher preferences for b are

represented by (a).

In the legislative game--given the allocations from the regulation game- -

teachers with certain pensions prefer lower values of state pension

contributions (p). Lower contributions impose no cost on the teachers but

they do give taxpayers more income to allocate to state education aid or to

wages and employment. Teachers will prefer more state education aid (z)

provided the direct effects of aid on wages and jobs dominate the indirect

effects of lost taxpayer incomes in the local bargaining game. This is likely

if there is a significant expected "flypaper effect" to state aid (see Inman,

1979) and if the administrative costs of state education aid (measured by

1 - Y) are not large. Table 2 assumes this to be the case and specifies a (>)

for z, when u 2 1. Finally, given the outcomes of the regulation and

legislative games, increases in wages (w) and employment (t) in the local

bargaining
game are favored, up to satiation, by teachers with certain

Pensions. A (a) for w and t are reported in Table 2 for teachers.
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When faced with teachers who view their pensions as guaranteed (u = 1),9

taxpayers will prefer to reduce ce a..d cg when underfundings are partially

capitalized (6 < 1) and are indifferent to tile levels of ce and cg when

underfundings are fully capitalized (6 = 1). For cg, this result follows

directly from the definition of taxpayer income. The argument is more subtle

for levels of c
e' An increase in teacher contributions (c

e
) will have a

direct positive effect on taxpayer incomes, but when pensions are guaranteed

to teachers there may be a subsequent negative effect as teachers demand a

compensating increase in wages in the local bargaining model. The initial

gains in income from the increase in c
e in the regulation game must be

balanced against the subsequent losses in income in the bargaining game. From

an initial equilibrium in the local bargaining game, an increase in ce will

lower w and therefore command an equal compensating increase in w. The net

effect on the taxpayer's income of aL increase in ce (denoted c:) will

therefore be to first increase income by A{0 + 6(1 - 0}c: (from the

definition of y) but then to lower taxpayer income by Ace because of equal

compensation paid to teachers in the bargaining model: the net change in

income equals Affil + 6(1 - $) - 1}c:.10 In the case of partial capitalization

(6 < 1; and < 1) taxpayer income declines as employee contributions rise;

thus taxpayers prefer to reduce employee contributions with partial

capitalization and certain teacher pensions. When there is full

capitalization (6 = 1), the change in income is zero and taxpayers are

indifferent.
Taxpayers unambiguously prefer increases in the rate of return

of the pension oortfolio (r) as it increases their incomes. However,

taxpayers are indifferent to, or prefer to decrease, pension benefits (b). An

Increase in b reduces taxpayer income from the regulation game, but as b is

valued by teachers it may mean compensating reductions in z, w, or t in the
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legislative and bargaining games. If the fall in aid or the labor budget just

compensates for the income lost from the increase in b then taxpayers will be

indifferent to changes in pension benefits; otherwise, a reduction is

preferred.

In the legislative game, when taxpayers confront teachers who are certain

of their pensions (u = 1), taxpayers will prefer lower levels of state pension

contributions (p) when there is partial capitalization (6 < 1) and will be

indifferent to levels of pension funding when there is full capitalization.

This result follows from the definition of y and the fact that with secure

pensions teachers will not demand compensating changes in wages or employment

for reductions in p. Current taxpayers also prefer lower levels of state aid

for education (z). From y, increases in z reduce taxpayer income--because of

the administrative expense of 1 - y--without offering taxpayers any gains in w

or I in the local bargaining game which they could not have achievr1 on their

own without aid.
11

Finally, in the local bargaining game, taxpayers prefer lower levels of

wages (w) but may prefer to increase or decrease teacher employment M. If

the expected benefits of an additional teacher exceed the expected costs of

that teacher (at a given wage), then taxpayers will prefer to increase 2; if

expected benefits fall short of expected costs then taxpayers will wish to

decrease 2.12 However, since teachers always prefer to increase t, the

relevant range of 2 for bargaining will be when taxpayers are indifferent to,

or prefer to reduce t. This is indicated in Table 2 as (5).

Teacher and taxpayer preferences over key pension variables are also

defined when there is partial capitalization of underfundings and teachers are

not certain of receiving benefits; see Table 2 under the columns 0 s u ( 1.

The analysis is identical to that in the case of certain pensions for both
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taxpayers and teachers for r, b, z, w, and 1. Where matters may differ is

over the pension funding variables: ce, cg, and p. Here teachers enjoy a

direct benefit from any increase in ce, cg, and p as increased funding lowers

U and increases the probability that teachers will receive their uncertain

pensions. There are costs, however, which the teachers must consider. For

example, an increase in ce imposes a possible burden on teachers for ce

lowers ;. There is therefore a preferred level of ce beyond which teachers

may not wish to go; beyond this point teachers prefer to reduce ce.13 Since

taxpayers (see below) also prefer to increase ce as long as teachers prefer to

increase c
e,

the only relevant range for bargaining is where teachers are

indifferent to or wish to reduce ce. Table 2 therefore represents teacher

observed preferences for ce as (s). Similar arguments apply to teacher

preferences for increases in cg and p. Here increases in cg and p lower

taxpayer inoJmes which are likely to make subsequent negotiations over z, w,

and t more difficult. Teachers will prefer increases in cg and p only to that

?Dint where the expected gains from reduced underfundings just equal the

expected costs in lower wages and employment.
14 But as taxpayers (see below)

prefer to reduce cg and p, teachers who view their pensions as insecure will

always be in that range of cg and p where they are indifferent to (:) or

prefer to increase (>) cg and p. Thus relevant teacher preferences for c

P are denoted as (a) for u < 1.

Taxpayers must also balance the gains and costs of pension funding when

bargaining with teachers who see their pensions as uncertain. In contrast to

the ease or certain teacher pensions, here taxpayers gain with any offer on

The part of teachers to contri,:ute to their pensions. Since teachers prefer

to increase ce (at least to their point of indifference), taxpayers do not

have to compensate teachers for the increase. Thus any offered increase in ce
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is a clear benefit to taxpayers. As in the case of certain teacher pensions,

however, taxpayers continue to prefer to reduce cg and p. Reductions in cg

and p add to taxpayer incomes, though now there are potential costs as

teachers demand compensating increases in wages for the added pension risk

they bear. Taxpayers will continue to seek to lower cg and p as long as the

direct gains in y dominate any compensation which must be paid to teachers

through higher wages. When the income gains from the regulation and

legislative games just equal the expected income losses from the bargaining

game, then taxpayers will be indifferent to further reductions. Table 1

represents taxpayer preferences for cg and p as (S).

The last two columns of Table 2 bummarize the preferences of future

taxpayers for pension allocations made by current taxpayers and teachers.

Future taxpayers are assumed to prefer all allotions which minimize their

tax obligations for past underfundings when there is pension shifting due to

partial capitalization and to be indifferent to all allocations when there is

full capitalization. With partial capitalization (the column, 0 5 6 < 1),

underfundings are minimized when current teacher and taxpayer contributions

are maximized (ce, cg, p), when the return to the pension portfolio is

maximized (r), and when pension benefits and its determinants are minimized

(b, z, w, and I).

C. The Structure of Pension Politics

Having specified coalition preferences over outcomes, the next task is to

define the structure of the regulation, legislative, and bargaining games.

1. The Regulation Game: The regulation game controls ce, cg, r, and b

and involves a conflict between current taxpayers, current teachers, and,

Possibly, future taxpayers. Institutionally, the regulation game is played

oftween tne governor as an elected representative of current taxpayers, and

R3
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possibly teachers, and a pension regulation board. Typically, the pension

board is composed of two groups: appointed members (often bankers or those

with financial backgrounds) responsible for the "soundness" of the plan and

members elected from the plan membership. Each coalition--current and future

taxpayers and teachers--is represented in the regulation game. The relative

influence of teachers in this game is represented by two variables: the

percent of the pension board which is elected ( %ELC) and a (0, 1) dummy

-ariablcto indicate whether the pension plan is a teacher only (TEACH = 1) or

a general (TEACH = 0) pension plan. The relative influence of future

taxpayers comes from appointed members to the board; their influence will

therefore be inversely related to the variable %ELC. The influence of current

taxpayers is measured by the party affiliation of the governor, where

Republican governors (REP = 1, if Republican, 0 other§ise) are expected to be

relatively more supportive of taxpayers' interest over those of the

teachers.
15 I also examine the possible influence of an alliance of current

and future taxpayers against teachers. If a significant portion of current

taxpayers remain within the state until present teachers retire, then the

interests of current and future taxpayers may well coincide; see fn. 7

above. A variable which measures the percent of the state population which

has not migrated from the state in the past year (STAY) is used to approximate

the coincidence of current and future taxpayer interests. If STAY is high,

leachers may be less influential. To test for this possibility, the

interaction variable STAY %ELC is included along with %ELC, TEACH, and REP

to specify the relative influence of each coalition'in the regulation game.

The employee and employer contribution equations have the same basic

structure: contributions are composed of a legally mandated level of

contributions and a negotiated level of supplemental contributions. Mandated
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contributions equal a state required contribution rate--ne and ng, both

generally set in the original legislation which established the pension plan- -

times the expected wage bill: ne(1 + (a)(wt)_1 for employees and

n (1 + w)(wt)
-1

for employers, where w is the expected rate of growth in the

wage bill from last year's level, (wt)_1. The mandated rates, ne and ng, are

taken as exogenous. Supplemental contributions are made at variable

supplemental rates, oe and ag for employees and employers respectively, times

the expected wage bill; ae and ag are endogenous. The rates ae and ag may

depend upon the stock of past underfundings (U_1), the expected growth in

wages (1 + (a) to measure future liabilities and employee contributions, the

presence of required social security contributions (SS = 1 if rewired, 0 if

not), and the four variables which measure the relative influence of current

and future taxpayers and teachers in the regulation game. Formally:

ce Ile ae0+ ae111-1
ae2(1+w) + a

e3
SS + ae4TEACH +

e5
ULC + (4)

0e6STAY %ELS + ae7REP}(1 + w)(w1)..1 , and

cg Ineoge + pg2(1 + w) + aoSS + og4TEACH + 0115%ELC (5)

og6STAY %ELC + 0g7REP}(1 + w)(100_1

The average rate of return earned on current pension assets (r) is

specified as the sum of three separate components: the current risk-free rate

of return (rf, measured by the annual rate of return on U.S. Treasury Bills),

plus a risk premium equal to the price of risk (measured as the difference

between a rate of return for a "market" portfoli, (rm), 16 and the risk free

rate, rm - rf) times the amount of risk in the state's portfolio (measured by

the state
portfolio's investment "beta," B), plus an average return unique to

each state
which measures the state's relative investment performance (ra,

f5
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which may be positive or negative). Formally, r : rf + 8(rm - rf) + ra, or

alternatively:

(r - rf) = ra + 13(r
m

- r )
'

(6)

where the coefficients r
a
and 0 are possibly unique to each statc.17

Total benefits paid to plan members (b) is the sum of retirement (br)

plus disability (ba) plus plan withdrawal (bw) benefits. Retirement benefits

consist oi". the legally required contributions to retirees--denoted bro and

defined as bro =
er0(")-

where the lagged wage bill (w1)_1 is approximately

proportional to the retirees' benefit wage base--plus supplemental benefits

paid to retirees from employee and employer contributions at rate er and from

investment earnings at rate yr. Withdrawal benefits are a fixed, and state-

specific, obligation imposed by teachers who leave the pension system before

retirement. Disability benefits are made at a rate ea, also against the

lagged wage bill (141)_1, where ea is specified to depend upon the level of

economic activity in state (measured by the state unemployment rate, UE),18

the percent of teachers who are male (MALE), the availability of social

security to plan members (measured by the variable SS :1 if members are in

social security, and 0 otherwise), the relative power of teachers versus

current and future taxpayers--as measured by the variables, TEACH, %ELC,

RLCSTAY, and REP--and employee plus employer contributions and investment

earnings. Formally, the oenefit structure can be specified as:

b = br + bw + ba

where,

and,

b
r

= e
r0
NO

-1
e
r
(c

e
+ cg) + ur (rA

-1
)

136

(7)

(7a)



(b - b
r

) = b
w

+ (e
al

UE + e
a2

MALE + e
a3

ss + e
ali
TEACH + e

a5
mc (7b)

+ 08.6%ELC STAY +
ea7REP + eaece + cg) + ea9(rA_1)j(wt).1

.

By substituting (7a) and (7b) into (7), the behavioral specification for total

system benefits (on p.5 above) can be defined:

b = b0 + c(c
e

+ c
g
) + v(rA )_4 ( 7 ' )

where 1,0 is basic system benefits paid each year, c (= cr + ea8(wt).1) is the

system-wide rate of spillover from contributions into benefits, and

v (= v
r a9

(wt)
-1

) is the system-wide rate of spillover from investment

earnings into benefits.

2. The Legislative Game: The results of the regulation game are assumed

to be known prior to the start of the legislative game; thus ce, cg, rA_1, and

b are exogenous when current teachers and taxpayers negotiate over levels of

state aid for education (z) and state contributions to the pension fund (p).

Also assumed to be exogenous to legislative negotiations are federal aid to

state and local governments (Zs and Ze) and state and local spending for

services other than education (E and S). The legislative game is viewed as a

two party cooperative game in which teachers and taxpayers negotiate to a

contract line involving alternative levels of state aid and pension

contributions. In effect, we are modelling the allocations of a state

legislature's "education committee," taking as given the level of other state

expenditures (E). When teachers and taxpayers preferences differ for both z

and p (0 s u < 1), teachers are assumed to want more of both expenditures. In

the case where teachers and current taxpayers agree that pension funding

should be minimized (u = 1), the legislative game reduces to negotiations over

only z and again teachers are assumed to wane more z than taxpayers. Outcomes

R7
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in the legislative game will be some compromise between that which each party

would prefer if they could dictate the final allocations--that is, some

weighted average of their "ideal" or "bliss" points in tne (z, p) bargaining

space. Specifications for each party's "bliss" points are derived in Appendix

A.19. The position of that compromise is assumed to depend upon the relative

bargaining strengths of the two parties.2° Formally,

and

z = {1 - s
Z
(Q

S T
)}z*(i

'

Y
s'

Ts"a, (1 - 6)U) + 2 (Qs WIe (')
z (8)

p = {1 - /
p i

(Q )114(i, Y Ts, a, (1 - 6)U) + 2
p e
(Q )P*((1 - 6)U) , (9)

where zilt(i , Y3, Y3, a, (1 - 6)U) and plt(i , Y3, Y3, a, (1 - 6)U) are the

preferred allocations of z and p for current taxpayers (their bliss points),

where z*() and p*[(1 - 6)111 are the teachers' preferred allocations for z and

p, and where 2 (Q
s

) (i = z, p), 0 5 s (Q
s

) 1, is the relative weighting on

teacher preferences in the legislative bargaining game as a function of a

vector Q3 representing relative teacher power. Determinants of taxpayer ideal

points include the tax prices for p and z (i = [X(1 - 6), X(1 - Y))),

taxpayer's exogenous income to the legislative game given allocations from the

regulation game (Ye = (I + A(Ze + Ze) - X(E S)} + X{$ + 6(1 - $)}ce

X($ + 6(1 - 4)}(rA
-1

) - x(1 - [$ + 6(1 - m)] }cg - X8b), taxpayer tastes for

z s.nd p (T3, measured by the percent of taxpayers over 65 (OLD) and the number

of school age children per family (KIDS)), a proxy variable for the

probability (a) that current taxpayers will fully pay for teacher pensions

(measured by the percent of taxpayers who did not leave the state in the

Previous year, STAY), and the uncapitalized portion of pension underfundings

following the regulation game ((1-6)U = (1-6)(U_1- ((i-c-$)(oe+og) +

(1-v- 4)(rg_1) - bp). Teachers' ideal allocations for z and p are given by
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their levels of satiation in w and 1 and by that level of p which insures

pension benefits. Assuming identical teacher preferences, z:() will be

constant across all teachers and p:() will depend only upon each state's

level of uncapitalized underfundings following the regulation game,

(i.e., (1 - OU). The vector (Q3) of variables to measure the relative

influence of teachers in legislative bargaining include: the percent of

teachers in the state covered by collective bargaining agreements (%CB),21 the

number of teachers per taxpayer (t), the percent of those teachers who belong

to the two professional organizations (NEA and the AFT), the dues collected by

the NEA muicured in dollars per taxpayer (DUES), whether the NEA has an

established legislative liaison for lobbying (LIAS 1 if so, 0 if not), and

the percent of all (non-education) public employees in the state who belong to

the ally public union, AFSCME (denoted AFSCME).

3. The Local Bargaining Game: Given the outcomes of the regulation and

legislative games, current taxpayers and teachers finally negotiate wages and

employment in the local labor bargaining game. Like the legislative game, the

local bargaining game is viewed as a cooperative game with a final allocation

located on the contract line between taxpayer and teacher bliss points, now in

the w and t bargaining space. Inman (1982) outlines the details of s'lh a

bargaining process when pension funding influences negotiations. The formal

specification of such a game is represented here by:

and

w -
w
(Q

c
)10(T w

pr
)

w
(Q
c
)0(6, (1 - 6)U, c

e
/t) , (10)e

t = (1 - 111(pe))11,1(wpr, ye, Te, m) sl(Qc)tiel{A, (1,- 6)U, ce/1} . (11)

The wage w1 is the taxpayer's most preferred wage and equals the teacher's

alternative wage in private sector (w1
= wor), while 11 is the taxpayer's most

R9
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preferred level of teacher employment defined by the cost per teacher at the

preferred wage inclusive of pension payments (W
pr

= X(1 + 6A)w
pr

), taxpayer

income before the local bargain (Ye = Y3 - A(1 - 6)p - A(1 - y)z), taxpayer

tastes for education (measured by KIDS) and the probability (a) that the

taxpayer will fully pay for teacher pensions (measured by STAY). The

teacher's preferred levels of wage and job security, we ana t:, respectively,

depend upon the ratE of full-funding needed to cover the "normal costs" of the

pension (A, alternatively, the rate of private savings needed by the worker to

match the promised public pension), the likelihood that the promised pension

will be paid (u, measured here by the uncapitalized share of underfundings

after the regulation and legislative games, (1 - 6)0, wnere 0 = U - p) and by

the teachers' own contributions to pensions (ce/t). Finally, the relative

influence of teachers in contract negotiations is measured by gi(Qc),

(i = w or t), 0 s wi(0c) s 1, where yi(Qc) is specified as a function of the

percent of teachers covered by collective bargaining (%CB). The formal

derivation of taxpayer and teacher ideal points is given in Appendix A.

Equations (1) through (11) above fully specify a dynamic political

econoiy model of teacher pension funding. Equations (1) - (3) are the key

funding identities which de.ine the level of underfunding in each period;

equations (4) - (11) are the behavioral equations of the model which specify

the determinants of each fiscal variable used in the funding identities.

Together these equations allow us to predict the future trends in the funding

status of teacher pensions and, to the extent underfundings appear excessive,

to evaluate alternative federal policies to encourage a sounder state and

local pension policy.
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IV. The Funding of Teacher Pensions

The pension model specified in equations (1) -(11) is estimated as three

connected subsystems of equations for a sample of the 48 mainland states for

the ten year period, 1971-1980. Equation (1) is a reduced form specification

for the stock of pension underfundings and is estimated separately for each

state. Equations (2)-(7) specify the regulation game and the administrative

decision to contribute to the pension funding; these six equations are

estimated as a system allowing for cross-equation correlations of the

equation-specific error terms. Equations (8)-(11) specify the state

legislative game and the local bargaining game and these four equations are

estimated as a third subsystem, again allowing from cross-equation

correlations of equation-specific error terms. All fiscal and income

variables are measured in 1967 dollars and are deflated by the number of

taxpayers, defined here as the state's population minus the number of public

school teachers. Finally, for the estimated specification of each equation,

error terms are assumed tc e additive, normally distributed, and uncorrelated

through time and across states. Results are summarized in equation (1) and

Tables 3 to 5 below.

A. Pension Accounting

Equation (1) is the reduced form specification for a state's level of

unfunded pension liabilities. The equation has been estimated state by state

to allow for across state variation in the key pension plan parameters which

relate current wages to current levels of underfunding. Data for plan

underfundings are from Inman (1986) and are based upon the original actuarial

estimates in Arnold (1982). A pooled, across state and time, estimation of

(1) summarizes the basic underfunding relationship for the sample as a whole:

U = 5.171(wt) - A, R
2

= .78
(.127)
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The actuarial constant, 2, has an av

implying the average plan's gross 1

the current wage bill. There is

however. While most states clu

values as high as 10 (Idaho an

Missouri). Variation in 2 i

retirement ages, and, most

Of central interest

The stock of underfundin

and is reduced as asse

to the pension system

within the regulati

below.

B. The Regulati

Table 3
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allowing for

equations

interdep

are tre

(3SLS

mani

-27-

erage value for our sample of 5.171,

iabilities will be approximately five times

great variation in 2 across states,

ter between values 2f 4 to 7, some states have

d Maine) or as low as 2 (Minnesota and

due to differences
in benefit replacement rates,

importantly, COLA protection (see Inman (1986)).

ere, however, are the determinants of U, given 2.

g in a given state, U, increases as w and & increase

s (A) accumulate.
Assets grow as net contributions (n)

increase. These key variables--w, I, and n--are set

on, legislative, and local bargaining games summarized

on Game

ummarizes the structure of the pension regulation game.

-(7b) were estimated as a system of
interdependent equations

possible correlation of the error terms across the six behavioral
of the regulatory model. Because of this possible error term

ndence, the variables (p - b), (ce cg), and (rA_1) in equation (3)
ated as endogenous;

estimation was by three stage least squares
. The results strongly suggest a pension system susceptible to fiscal

pulation, particularly in contribution, benefit, and savings behavior.
Equation (3) describes the net savings Lchavior of the pension system as

whole, given outlays from the system because of current
benefit payments (b)

and contributions to the system from the state legislature (p), from employees
(ce), from local governments (e g), and from the investment returns on prior
assets (rA.0). Equation (7,) is the

econometric specification of equation (3),
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Dependent Variables Independent Variables**

(3)

(5)

(6)

(7a)

(7b)

n

c
e

c
g

(r - rf)

b
r

(b - br)

.928(p - b) .679(c c ) .044(rA ,)

(.122)* (.100)*e g (.120) -1

1:1: + .464 + .00002 U 1 - .366(1 + w) - .005SS -
(.112)* (.00002) (.114)* (.005) (.004)*

.158%ELC - .171PALCETAY - .021REPW 0640_1
(.181) (.2011 (.006)*

114 + .828 + .00002U 1 - .724(1 + w) - .031SS - .057TEACH
(.143)* (.00002)- (.145)* (.006)* (.006)*

- .533%ELC .526%ELCSTAY - .028REP}(1 0640_1
(.231)* (.256)* (.007)11

1s + .039 (r - r
f

)
a

(.006)*
m

eg(wt)_1 + .271 (ce ca) .195(rA 1)
(.049)* 0 (.026)*

bw ( .016UE - .044MALE - .007SS - .003TEACH - .629%ELC

(.075) (.155) (.067) (.009) (1.319)

.6651ELC.STAY - .019REP + .0018 (ce C.) + .001501.0)1(mt)_1
(1.404) (.009)* (.0008)* (. 005)*

*All

least 1.65

**All

the author
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coefficients denoted by (ms) are estimated unique to each state; full results are available from
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noting that b = b0 c(ce + cg) u(rA_1). Thus the coefficients on (ce cg)
and on (rA_1) are estimates of (1 - 4) and (1 - 0, respectively. (Estimates
of the parameters c and v are obtained from the benefit equations (7a) and
(7b) below.) Were equation (3) simply an identity--that is, were the pension
regulators just to pass dollars into and out of the system--all estimatedA

coefficients in equation (3) would be 1. This is in fact the case for state
contributions less total benefits paid, (p b), whose coefficient is not

significantly different from 1. The coefficients on employee and employer
contributions and on interest earnings,

however, are both significantly less
than 1. The coefficient on (c

e + c
g ) is .679 (the t statistic of

3.21 = (1.0 - .679)/.100 rejects the null hypothesis that the coefficient

equals 1.0) and implies that $.321 of every contributed dollar leaks from the
pension accounts into the general state budget--that is, = .321. The
coefficient on (rA.1) is only .044 (again, the t statistic of 7.97 =
(1.0 - .044)/.120 rejects the null hypothesis that the coefficient equals 1.0)
and suggests that on average $.956 of every dollar of interest earnings spills
out of the pension

budget and into the general budget--that is, * = .956.
These released pension dollars are then allocated within the general state
budget to one or more of four alternatives: 1) state government funding of
pensions (p, where now the legislature

can take the credit), or 2) state-to-
local school aid, or 3) other state expenditures, or 4) general state tax
relief. Estimation of the legislative model shows us where the dollars go,
but suffice to say for now, it is not back into state pension funding.

The levels of local taxpayer (ce) and teacher (ce) contributions are alsow.
open to political

manipulation. Estimated equations (4)and (5) specify
econometrically the two contribution

equations (4) and (5). The fixed, lull
.Ma43 of

contribution-- r
e and r --are unique to each state and datum, known
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from state laws.22 The estimated coefficients define the supplemental rates

of contributions for teachers (eq. (4)) and taxpayers (eq. (5)).

The results are most consistent with a specification in which teachers

assume they will receive their pension (u = 1). Thus supplemental

contributions are minimized (see Table 2; columns, u = 1). First, while past

underfundings (U.1) do show a positive effect on the rate of supplemental

contributions, the effects are neither statistically nor quantitatively

significant. A doubling of the level of lagged underfundings per taxpayer

(from amean of $246/taxpayer
to $492/taxpayer) will increase each

supplemental rate of contribution by only .005, or about 10% from their

respective means (= .05 for employee contributions and .04 for employer

contributions). Second, teacher-only pension plans, in contrast to those

plans where teachers are part of a general public employee system, show

significantly lower supplemental rates of contributions. For this sample,

teacher-only plans have supplemental rates of contributions which average only

.012 of wages for employers and .023 of wages for employees, in contrast to

supplemental contribution rates for general plans which average .073 for

employers and .099 for employees. Third, as teachers gain more political

control over pension board policies through increased elected representation
( %ELC), teachers' own pension contributions

remain largely unchanged but

taxpayer contributions are significantly reduced. The variable %ELC is

statistically and quantitatively insignificant in the ce equation but it has

an important negative effect on cg: acg/8%ELC = -.533 4. .526'STAY = -.065,

for STAY equal to its mean of .89. Increasing elected representation from 0
to 50% will reduce the mean rate of supplemental contributions from taxpayers

from .04 to .008. ?hese strong results for the effects of the variables TEACH
and uLc on supplemental contributions are only consistent with the



Specification in which retiring teachers are confident they will receive their
pensions; see Table 2, column u = 1 vs. column u ( 1.23 Fourth, there is a
strong "pay-as-you-go" bias in supplemental

contributions. In those states
with high rates of growth in teacher

wages, supplemental
contributions from

teachers and taxpayers are significantly lower than in states with low wage
growth. The expectation is that contributions from future teacher wages will
help fund pension

obligations incurred today; thus current contributions from
wages can be reduced.

Fifth, participation in social security has a negative
effect on both rates of contribution

and (as with %ELC) is particularly
significant for the supplemental rate of employer

contributions. Since the
level of unfunded

liabilities is included in the estimated equation, the
negative effect of the separate

social security variable does not represent
the influence of plan integration.

Rather, the negative effect is a pure rate
offset and suggests that were the Federal

government to impose an additional
tax on employees and employers to help fund state or local pensions, own
contributions to the state plan might well decline. Finally, states with
Republican governors have lower rates of employee and employer contributions
to pension funding, reflecting a desire to keep

current taxes low.
In contrast to savings and contribution behavior, investment performance

seems largely immune to politics.
Estimates in equation (6) of the rate of

return equation provide a measure of the teachers' pension funds' systematic
investment risk, 8, as well as each state's

relative investment performance,
ra. When interpreted as a measure of

portfolio risk, the coefficient 8 on the
variable (rm - rf) will be 0 when the pension's portfolio is uncorrelated with
the market

portfolio (essentially, risk-free) and will equal 1 when the
portfolio is

perfectly correlated with the market
portfolio. Our results

(8 = .039) suggest that state pension investment
portfolios in the 1970's were
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largely risk free.24 The state specific constant terms (;:) show the

portfolios in Arkansas, Delaware, Florida, Indiana, Nebraska, Nevada, New

Mexico, and South Dakota to be better than average performers, generally 1%

per annum, while the portfolios in Kansas, Maryland, and Utah are revealed to

be poorer than average performe7s, also by about 1% per annum. Efforts to

attribute these performance differences to systematic differences in the

governing structure of pension plans were generally inconclusive; politics

does not seem to influence investment policy.25
Such results are not

surprising, however, given the fact that all parties in the model have an

interest in maximizing current period returns.

The estimated benefit structure in equations (7a) and (7b) also reveals a

flexible pattern of allocations, generally aimed at increasing payments to

current period teachers and taxpayers. The retirement benefit equation,

(7a), shows that $.271 of every dollar of employee-employer contributions

(c
e + cg) and $.195 of every dollar of investment earnings (rA..1) are

allocated to current retirees. Further, payments to disabled teachers are

also increased as contributions and investment earnings are increased; see

equation (7b). Evaluated at the mean level of the lagged wage bill per

taxpayer (1. $71), a dollar of increased contributions adds approximately $.13

to disability payments (: .0018 x $71) while a dollar of increased investment

earnings adds $.11 (= .0015 x $71) to disability payments. Together, one

dollar of (c
e + c

g ) adds $.40 (= $.27 + $.13) to total benefits paid while one

dollar of investment earnings adds $.30 (2 $.195 + $.11). These marginal

effects are estimates of the spill-out parameters from contributions and

investment earnings into current benefits: c = .40 and u = .30.

By themselves, these marginal effects may not seem too troubling, for it

*Pears that about $.60 to $.70 of every contributed or investment dollar
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remains as a net contribution for future investment. Unfortunately, this is

not the case, as our estimates of the net contribution equation (3) have

shown. Those new pension dollars'which are not allocated to current benefits

are largely syphoned off for expenditure by the general state budget! From

(3) we estimated that $.32 (= ) of every contributed dollar and $.96 (= ) of

every dollar of investment earnings are transferred to the general budget for

allocation to state education aid, to other state expenditures, or to tax

relief. In summary, only $.28 (= 1 - c - $ = 1 - .40 - .32) of each dollar of

employer plus employee contributions is actually allocated to future asset

growth. And even then, these remaining pennies are not allowed to accumulate,

for all of interest earnings are re-allocated to current benefits (u = $.30)

or to the general state budget (* = $.96). 26

The overall impression from these results is one of a pension regulation

system run largely for the benefit of current teachers, retirees, and

taxpayers despite nominal state requirements to fully fund state pensions.

While portfolio decisions seem immune to overt political manipulation--except

to adopt a safe, risk-free investment strategy--benefit payments and net

contributions seem strongly biased towards serving current retirees, current

teachers, and current taxpayers. Future taxpayers and/or future retirees are

the potential losers, but teachers, at least, behave as if they will get their

pensions (u E 1). There appears to be an implicit, yet clear, pay-as-you-go

bias to the present regulation of teacher pensions.

C. The Legislative Game

The regulatory bias towards serving current residents will not be

troubling if the legislative and bargaining processes show restraint by

funding pensions (via p) and by controlling wage (w) and employment (t)
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growth. However, the economic, demographic, and political
pressures again

move allocations to favor the current
period's residents and teachers.

Table 4 summarizes the estimates of the state legislative model.
Estimation was by 3SLS with the pension funding (p) and state aid (z)
equations as part of a general system of state (eqs. 8 and 9) and local (eqs.
10 and 11) educational finance. The specification allows for the possible
correlation of errors across the four equations due to common omitted
factors. The model as estimated introduces one important extension to the
original specifications of the p and z equations. Taxpayers exogenous income
to the state legislative game, Y3, is broken down into its four main
components: private before-state-tax income (I = I - AS - Ac g), exogenous
fiscal income (FY3 = X(Z3 + Ze + (ce + cg) + 40A.0);),

the capitalized flow
of contributions to fiscal wealth (FW

s = 6X{(1 - 4)(c
e

+ c
g
) + (1 - *)(rA

-1
)

- b }), and state
non-education expenditures (E). The effects of each

component ave estimated separately. The advantage of this procedure is that
it allows us to focus more directly on the effects of possible policy
variables which work through Ys.

The results of Table 4 reflect two compromises necessitated by the
difficulty of estimating eqs. 8 and 9 as originally

specified. F.rst, the
number of economic and political variables of interest requires e estimation
of an extensive number of interaction effects. The full model was estimated,
but the correlation among the many

interactions precluded any firm conclusions
from being drawn about the effects of indivic!Jal variables. The model was
therefore

re-estimated with state specific
constant terms and a time trend as

1 Proxies for all political-economic
interactions, thereby allowing a clearer

view of the direct effects on p and z of the economic and political variables
of interest.

Second, efforts to estimate the rate of capitalization (6)



/6016 .: Tne State Legislative 'S&Ls: :le Et.:at.cn D...get

Independent
Variables**

State Pension
Funding (p)

.

(Eq. (8)

State Education
Aid (z)

.

(Eq. 9)

6 0.0 6 1.0 6 0.0 6 1.0

Tax Price

-1.663 -2.877 -39.324 -38.244
1

(7.966) (7.529) (29.194) (28.821)
Taxpayer Income

Is -.001 -.001 .020o .0210
(.001) (.001) (.004) (.004)

Fiscal Income

FY1 -.016 -.002 .3710 .368o
(.022) (.021) (.077) (.077)

FE
s -.029 -.036 .4980 .455*

or I
(.025) (.023) (.089) (.088)

FP .027 .128 -.158 -.206s
(.055) (.054) (.204) (.208)

FWs --
-.5720 -- .143
(.083) (.319)

Taxpayer Preferences

KIDS -12.0060 -9.695° 22.4380 22.596o
(3.166) (2.959) (11.552) (11.317)

OLD -87.349 -114.167 - 658.33' -659.05o
(63.764) (59.266) (233.48) (227.04)

Taxpayer Mobility

STAY 74.480 71.1330 357.71° 359.61'
(21.854) (20.361) . (78.86) (77.48)

Teacher Preferences

.003 -- -.004 -(1 - 6)U

(.002) (.007)

(1 - 6)U 0 -.001 .001 -
(.003) (.010)

Committee Bargaining

SC8 -2.067* -1.583 21.316' 21.199*
(1.084) (1.027) (3.964) (3.957)

1 -.951' -.422 3.691' 3.752
(.269) (.24o) (.986) (.991)

PlEA -AFT .877 1.386 -3.611 -3.893
(1.059) (1.009) (3.879) (3.867)

DUES -2.715 -4.096 39.007* 39.714
(3.231), (3.079) (11.807) (11.772)

LIAS .8470 .853' 5.332 5.126o
(.408) (.389) (1.497) (1.491)

AFSCME 5.257' 5.327' 31.562o 30.939°
(2.972) (2.838) (10.886) (10.863)

Legislature

E .017' .012 -.361. -.379°
(.009) (.008) (.025) (.026)

*All ooefficients marked by an ') exceed their standard errors
(reported within parenthesis) by at least 1.65.

**Other independent variables included in each equation but not reported
in Table 4 include state specific constant terms and a ties trend. There is
no significant trend in pension funding, but real education aid per taxpayer
has been rising at a rate of about $1.50 per year, ceteris paribus. To
control for state legislators, expectations

as to the effects of p and a
decisions on w and 1. I nave also included in each equation the rate of income
growth, the percent of school -aged children

who attend public school. and the
percent of school districts with sore than 1000 teacners. None of these addi-
tional variables were significant in the p and a equations as specified above.
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implicit in state and local education budgeting proved inconclusive. A

maximum likelihood search over alternative values of 6 between 0 (no

capitalization) and 1 (full capitalization) revealed a preferred value of
6 s 0 but with a standard error which includes 6 = 1.0 well within its 90%

confidence interval.27 Table 4 therefore reports results for both the

specifications 6 = 0 and 6 = 1.0.

1. State Pension Funding The average level of state contributions to
teacher pensions for the decade 1971-80 was $6.75 per taxpayer (standard
deviation = $4.93) measured in 1967 dollars. The resulting pattern of
spending on p is the outcome of conflicting

demographic, political, and
economic trends, the most important of which appear to be demographic and
political. The demographic variables create, or relax, short-term fiscal
pressures to which the political system responds.

The demographic
variables--KIDS, STAY, and OLD--have a particularly

important effect on the decision to fund teacher pensions. States with a
higher rate of resident turnover (lower STAY) make significantly lower pension
contributions. For example, the high turnover states where STAY equals .80
(20% of the residents move in a given year) will spend $6.70 (6 = 0) to $6.40
(6 : 1.0) less per year than the average state where STAY equals .89 (10% of
the residents move). Swings in the number of school-age children per family
(KIDS) also has a significant effect on the level of funding. States with a
large number of children per farm - spend less on pensions (but more on state
aid for education, see below). The low KIDS state (KIDS = 1.0) spend from
$1.94 (6 = 1.0) to $2.40 (6 = 0) more on pensions than does the mean KIDS
state (KIDS = 1.2) which in turn spend from $3.88 (6 s 1.0) to $4.80
(6 s 0) more than the highest KIDS state (KIDS = 1.6). These are significant
swings in funding for our sample states. Importantly, the decline in children
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per family over the last two decades has helped pension funding. The variable
OLD (percent of population over 65) is not quite significant

statistically,but its effects are important
quantitatively. A modest two percentage point

increase in the percent OLD (mean = .10, s.e. = .02) means a drop in pension
funding of $1.75 (6 = 0) to $2.28 (6 = 1.0) per taxpayer.

While the historic importance of these demographic variables is clear,what is particularly crucial is what they portend for tte future. The current
baby boom generation will eventually reach age 65, increasing OLD. Taxpayer
mobility is likely to remain high or increase,

reducing STAY. If there is
then a new baby boom acting to increase KIDS, the combined effect of the three
demographic trends may well push state funding per taxpayer to new lows as we
near the year 2000;

see Section VI. Whether the levels of underfundings reach
new highs remain to be seen, but what does seem clear now is that we cannot
count on future

demographic trends for a solution to today's unfunded pension
liabilities.

Will, then, the current political system meet; the funding
challenge?

Particularly important in explaining p, both
statistically and quantitatively,are the number of teachers per taxpayer (1) and the percent of the teaching

force covered by collective
bargaining (%C8). Both variables indicate the

potential influence of teachers in state politics,28
and both have a negative

effect on p. Increasing the percent of teachers covered by collective
bargaining by 47% (from the mean level of .53 to full coverage) reduces
funding by $.74 (6 1.0) to 8.97 (6 = 0) per taxpayer.

Increasing the numberof teachers
per taxpayer by 10% will reduce pension fading by 7% or $.47

(6 = 1.0)
to 17% or $1.15 (6 = 0) for the average state: The financial

strength of the teacher coalition (measured by professional association duescollected
per taxpayer, DUES) also has a negative effect on p, but it is not
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statistically significant. Whether teachers have a legislative
liaison (LIAS)

has a positive effect on funding, adding about $.85 to the mean level of
funding of $6.75, and, interestingly, so too does the extent to which other
public employees are unionized. AFSCME increases p, though the elasticity of
state funding with respect to AFSCME coverage is only .07. It does not appear
from these results that the teacher coalition is keenly interested in, nor
allocates much political Oapital to, increased

funding for their pensions.
Nor will future ecmmic growth do much to stimulate state pension

contributions. Funding is not significantly affected by the level of state
private income (I). Factors which lower the tax price (A) of state

expenditures such as matching aid or federal tax deductibility will similarly
have no important effect on p.29

Fiscal income (FY3), defined as the sum of exogenous federal aid
(FZ = Alt + Z )) and the net flow from the pension accounts into the general

s c

budget [FP
s

= e(c
e

c
g

)

-1
)1 has a small and insignificantfgative

effect on p. It is more instructive, however, to disaggregate fiscal income
into its two components, FZ3 and FPs, and examine their separate effects on
p. (The results reported in Table 4 are from a regression with FY3 omitted
and FZ

s and FP
s included along with all other variables;

estimation was by
3SLS as before. Only the FZ3 and FP, coefficients from there regressions are
reported here; the other coefficients

changed only marginally.) FZ3 is
federal to state aid and it continues to have a small negative (yet
insignificant) effect; increased general aid will do little to stimulate
pension funding. FPs plays the role of pension-specific grants-in-aid and in
this study it has almost no net effect on the level of pension funding. Inman
(1982) obtained a similar result in his study of local government pension
Amding.

Together, these results imply that any federal bail-out strategy



-37-

which gives pension aid to the general budget will probably prove ineffective
without careful monitoring of state contributions (see Section V).

Perhaps most importantly, past level of pension underfundings (U, when
6 2 0) have no significant effect on the cu.rent decision

to contribute to the
pension accounts. When 6 = 0 teachers may well lobby for increased funding as
the stock of unfunded liabilities (U) increases, though perhaps less so when

pensions are judicially guaranteed (CR = 1). There is no evidence here that
they do; doubling underfundings from the mean of $246/taxpayer to

$492/taxpayer adds on $.74 to p when pensions are not guaranteed and only $.50
when they are. Again teachers seem confident that they will receive their

.future, though currently underfunded, pensions.

Finally, if we adopt the alternative specification and assume full

capitalization (6 = 1.0), underfundings are no longer relevant for teachers,

but the annual net flow of contributions to the stock of fiscal wealth,

measured by FW3, will be important to taxpayers. The results here show that

any increases in net wealth will be offset by a reduction in state funding at
a rate of 1.57 on the dollar. This reduction in p will then be allocated to
other state expenditures or tax relief. Again, fiscal allocations within the

. pension budget favor current residents.

The general impression left by these results is of a funding strategy
driven largely by taxpayer preferences to cutback contributions as other

budgetary demands increase (KIDS) and as the opportunity to escape the

Consequences of underfunding grow (STAY and OLD). Teachers, on the other
hand,

seem confident of their pensions, even if 6 2 O. Rather than lobby for
increased pension funding, they cnoose to allocate their political influence
to other ends. Their favoured alternative, it appears, is state-to-local
education aid.

R5
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2. State Education Aid: The average level of state support for local
public education over our sample period, 1971-80, is $72.99 per taxpayer or
approximately $310 per public school child

(measured in 1967 dollars). Levels
of support range from a low of $15/taxpayer to a high of $140/taxpayer.

Taxpayer preferences, the relative bargaining position of teachers, and state
economic resources each has an izportant

influence on the political process
whit' sets state-to-local education aid.

The incomes and preferences of the taxpayer coalition affect the
allocation to state education aid much as one would expect.

Higher resident
private income increases z; $.02 of each dollar of private income is allocated
to school aid and the implied income

elasticity for the average state is
.87. The tax price (x) has the expected negative effect and an average tax
price elasticity of -.35, though the coefficient estimates are not quite

statistically significant (also see fn. 29 above). States with more school-
age children per family (KIDS) and less population turnover (STAY) spend
significantly mot's on school aid; states with more elderly (OLD) spend less.

Teachers will always prefer to increase state aid. The results here
strongly support the hypothesis that increased political activity by teachers
has been effective to this end. Increased coverage of teachers through
collective bargaining (g8), more teachers per taxpayers (1), more
professional dues per taxpayer (DUES), and the use of legislative lobbying via
a liaison (LIAS) have all increased state school aid. Interestingly, so does
MUNE membership, suggesting a public employee union coalition to increase
dollars generally to the local public sector. More dollars to local schools
will mean less local tax pressure, and therefore

MIMIC dollars for other local
public service?

6
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Among the state fiscal variables, neither of the two pension wealth
variables (U or FW3) are significant in the state school aid equation:
However, the flow of current fiscal resources (FY3) to the state has a
positive effect, on state school aid. A dollar of aggregate fiscal income
(FY3) to the general budget increases state school aid by 8.37, the remaining
$.63 leaking out into general tax relief (see also Craig and Inman, 1982).
The estimated effect of FY3, however, is an average of the quite different
effects of its two components, F23 and FP3. A dollar of federal to state aid
F23, increases z by $.50; a major fraction of F23 is federal to state
education aid. A dollar of spillover "aid" from the pension budget, FP3, has
no significant effect on z, however.

Spillover "aid" from the regulatory
pension budget is allocated entirely to other state

expenditures or to general
tax relief.

The final fiscal variable of interest in the z equation is non-education
state expenditures (E). The model of state education budgeting proposed here
is a model of

constrained bargaining between teachers
and-taxpayers, given the

level of spending on other state services. Institutionally, one might imagine
p and z being set within the education subcommittee of the state
legislature. Formally, the budget

emerges from a Cournot
game between this

committee and all other budget committees."
The negative

overall effect of E
on (p z) equal to -.37 (a .381 .017 or -.379 + .012) implies a downward
sloping "reaction curve" of the education budget to increase in other state
spending. As E is increased by $1, $.63 is financed by state revenues and
8.37 is financed by a cutback in education spending. All of the cutback comes
time school aid. Pension funding, it appears, is protected from the swings of
fortune in the Grosspolitik.31
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D. The Local Bargaining Game

Tables 5a and 5b summarize estimates of the bargaining game between

teachers and local taxpayers over the levels of wages (w) and employment (t),

given state pension regulations and legislative allocations. Wares are

defined as the real wage (1967 dollars) per teacher while employment is

specified as teachers per (1000) taxpayers. The w and t equations were

estimated by 3SLS as part of a state and local fiscal system including the p

and z equations from the state model; this
specification allows for the

influence of common omitted variables through error terms which may be

correlated across the four equations. As with the state legislative model,

results for both the no capitalization (6 : 0) and full capitalization

(6 = 1) specifications are presented. And again, local resident

income (Y
c
) is decomposed into its four separate components, s, ified here

as: private-before-local-tax income (I
c

= I - Xt - AC
6
), exogenous fiscal

income to the local community (FYC = x2p + AyZ), the capitalized flow of

contributions to fiscal wealth (FW
c

FW
s + 6Ap), and local education

expenditures other than for teacher salaries (S). The separate influence of

each component is estimated.

1. Teacher Wages: The wage equation is specified as a weighted average
of the teachers' preferred wage (I) and the preferred wage of local

taxpayers wT = wpr, where wpr is defined as the state's average private sector

wage earned in retail and wholesale trade and selective services. The
teachers' preferred wage (1) is that wage which achieves some (utility-

'Pacified) satiation level of compensation given teachers' expected levels of

Pinion benefits and own pension contributions.32
Expected pension benefits

Will depend upon the present value of pension compensation per dollar of wages

(ilium called the pension's normal cost), the level of uncapitalized



Table 5a: Local Bargaining Game--Wages per Teacher

Independent
Variables 6=0.0

(Eq. 10)

6= 1.0

'Taxpayer

Teachei.

Intercept

pr

w
pr

%CB

(c
e
/0

(c
e
/t) %CB

a

a %CB

a (1 - 00

A (1 - 6)0 %CB

a (1 - 00 GR

A (1 - 00 GR %CB

hualana

%0

3555*
(604)

.341*

(.148)

.615*

(.212)

1.102*

(.207)

-1.4981/

(.280)

1717
(1402)

2773
(2160)

-6.715*
(1.729)

6.317*
(3.480)

2.385

(2.093)

-6.003*

(3.517)

-1222
(866)

3492*

(622)

.357*
(.151)

.648*

(.212)

.961*
(.206)

-1.406*
(.276)

937
(1316)

1935
(1936)

-1182
(888)

All coefficients marked by an (*) exceed their standard errors (reported
within

parentheses) by at least 1.65.



Lm... %srasining Wee: Teacners per (100C. Taxpayer

Independent
Variables

(Eq. 11)
0.0 6 . 1.0

Tax Price

wpr

t wpr %CB

(1-A) I (p/w I)

(1.6) I (piwprt) 148

Taxpayer Income

Ic

I
c SCB

Fiscal 100004

FY
c

FY
c SC11

rw
c.

Mc SC 8

Taxpayer Preferences

KIDS

LIDS ICI

Taxpayer Nobility

STAY

STAY ICS

Teacher Preference

(c
e/I)

(c ft) SCS

(1 - 6)6

(1 - 6)U ICC

(1 - 6)0 GA

(1 - 6)0 OR %CS

largainint
ICC

-.000
(.000)

.0005

(.0004)

-1.5590

(.897)

-2.69241

(1.225)

.000

(.000)

-.001
(.001)

.028'
(.007)

-.022*
(.008)

-1.042
(.721)

.179

(1.066)

2.652
(5.200)

-5.740
(5.081)

.000

(.000)

-.000
(.000)

-.000
(.000)

.000

(.001)

.001

(.001)

-.000
(.001)

6.256

(4.936)

-.0003

(.0002)

.001
(.000A)

. 000

(.000)

-.001

(.001)

. 028'

(.007)

-.022'
(.009)

.053
(.025)

-.101'
(.034)

-.731
(.646)

.581

(.948)

-1.853
(11.876)

-7.666
(4.819)

-.000
(.000)

.000

(.000)

6.128
(44411)

*All coefficients narked by an (0) sinned their standard errors(reported within parentheses) by at lust 1.65.

**Also included in the teacher per taxpayer
equation are state specificconstant terns and the variables S ( other local education

expenditures, non-capital) and S SCS. The constant tens are always positive and significant;S and I SCI are never significant.
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underfundings after the regulation and legislative games ((1 - 00), and the
presence, or not, of pension guarantees (CR = 1, if pensions are legislatively
or judicially guaranteed, 0 otherwise). Each teacher's own contributions to
pension:- .s defined es (ce/t). The teachers' preferred wage is expected to
increase as the

expected.level-of-Oension benefits declines--or as the

actuarial rate A declines, as (1 - 6)0 rises, or if GR = 0--and as the level
of own contributions (ce/t) increases. The relative bargaining strength of
teachers in the local

negotiations--specified to depend on the percent of

teachers covered by collective bargaining, %CB--defines how far teachers can
move the taxpayers from their preferred wl to the teachers' preferred w:. The
higher is %CB, the higher will be average teacher wage in the state. In this

specification, %CB interacts with w; = wpr and the determinants of w:.

The results show an important role for teacher collective bargaining
within local labor negotiations. For a state with mean values of the

independent variables and where 6 = 0, teacher wages will equal b5359 per
teacher (1967 dollars) if %CB = 0 and rise to $5989 per teacher if %CB =

1.0. For the average state, but if 6 = 1, teacher wages will equal $5543
without collective bargaining and rise to $6253 with full coverage. The move
to full collective

bargaining for all teacters in a state adds from 11$ (6 =

0) to 13$ (6 = 1) to real wages earned by teachers. Quantitatively and
statistically, the most important influence of unionization has been in

allowing teacher wages to keep pace with the upward trend in real private
sector wages; without collective bargaining teacher wages would have risen at
only about 1/3 the rate of increase in the alternative private sector wage.

Wage levels seem largely immune to the swings in the pension system,
however.

The effects of increases in the promised rate of benefits as a
Nation of current wages (A) are statistically

insignificant and of the wrong
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sign. Increases in the levels of uncapitalized underfundings also have an

unexpected (negative) effect on wages. The effect is small, however; the

elasticities of wages with respect to (1 - 00 range from 0 to -.0: (for

A 2 .15 and for alternative values of %CB and GR). Teachers are compensated

for changes in their own contributions to pensions, however. In non-unionized

states (%CB 2 0), the marginal rate of compensation is approximately $1 for

$1. In the more heavily unionized states (%C8 ) .70), however, wages actually

fall slightly as ce/t increases, but the elasticities are small (1. -.04).

In the end, it appears that the alternative private sector wage and the

degree of collective bargaining have been the two main determinants of teacher

wages over the past decade; pension funding or pension taxes have had only

small effects on teacher wages.

2. Teachers per Taxpayer: The expansion of collective bargaining has

also played an important role in setting teachers per taxpayer (t). The

variable %CB has a positive and quantitatively important own effect on t.

Perhaps more importantly, the growth in %CB appears to have reduced the

responsiveness of tqacher employment to swings in the major economic and

demographic variables. While the coefficients on the interaction variables

with %CB are not always statistically significant, the direction of influence

is always (with one exception) to push the estimated effects of a given

variable towards zero. The growth in collective bargaining appears to have

led to increased rigidity in teacher employment.

The exception to this general pattern involves the one pension variable

which is
statistically significant in the employment model: (1 - ON(Piwprt),

'Insure of the implicit subsidy to current taxpayers in the purchase of

teachers
because of pension underfunding. By underfunding pensions, current

taxPaYers are able to shift a portion of the full labor costs of teachers onto
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future taxpayers; the after-tax, uncapitalized portion of the ratio of pension

funding to the current taxpayer's (preferred) wage bill measures this

subsidy.33 As this ratio falls, the implicit subsidy to hiring teachers

increases and A should rise. In fact it does (for 6 = 0), and the influence

of the subsidy is significantly larger the more extensive is collective

bargaining within the state. It appears that pension underfundin6 is being

used to reduce labor costs to current taxpayers and to thereby provide job

protection for current teachers. That this result follows from a conscious

union strategy seems further supported by the fact that in the more unionized

states the levels of state pension funding are themselves significantly lower;

see Table 4 and the discussion of the state funding equation. Quantitatively,

however, the effects of the subsidy are small, primarily because the level of

pension funding is already low relative to the potential wage bill. Thus (for

this sample) there is not much money saved per teacher by reducing p. The

elasticity of A with respect to rate of subsidy is only -.02 when %CB = 0, and

-.06 when %CB = 1.34

The overall impression left by the results of the local model is one of

increasing wage and employment rigidity, motivated lamely by the growth of

collective bargaining. Teacher wages rise lock-step with the growth in

private service wages and employment per taxpayer has become generally immuned

to the swings in a state's economic or demographic fortunes. With the

exception of the implicit subsidy effect of underfunding on teachers per

taxpayer, the pension system has had little effect on the current period labor

*street. Specifically there is no evidence of positive wage compensation for

underfondings.

q3



VI. Who Pays for Teacher Pensions?

Table 6 summarizes the general equilibrium effects on current teachers

and retirees, current taxpayers. and future taxpayers of changes in the key

determinants of teacher wages and pensions. This incidence analysis is based

on solving the estimated structural model of equations (1) - (11) for the

Change in the net income to current teachers ((1 + Owl + bw + ba - ce ), net

income to retirees (br), net income to taxpayers received as private income

(y) and non-educational public services (E), and the liability imposed on

future taxpayers measured both as the change in the stock of underfundings (U)

and as the approximate annual flow (u) needed to generate the change in that

stock. All estimates are for an average state--i.e., exogenous variables are

given mean sample values--under the assumption that there is no capitalization

of pension underfundings (6 = 0).35

Table 6 seeks to answer two questions. First, who pays for teacher

pensions or, more pointedly, do current taxpayers "rob" future taxpayers to

pay for current teachers? The answer appears to be yes. Second, what public

policies might be introduced to reduce this unfunded liability now imposed

upon future taxpayers? The most efficacious strategy--indeed, the only one

which seems to have much impact at all--is a regulated increase in

contributions from current teachers and current taxpayers.

Column (1) of Table 6 outlines the effects on each player of an exogenous

increase in the relative bargaining power of teachers, measured by an increase

in the percent of teachers covered by collective bargaining. The average

degree of coverage for our maple states in 1980 was .629; Table 6 shows the

effects of moving from this average to full coverage (%CB = 1.0). Teachers'

net income rises by 3% or $2.20/taxpayer ( $183 per teacher, estimated as

$2.20 divided by .012 teachers per taxpayer), while current retirees' oenefits



Table 6: The Equilibrium Incidence of Wage Determinants and Pension Policy

Variable SC8 W,,. 2 Za o rA_1 C5 Cg Pension Aid ( -FP)

Change ins .sli $350 $8.47 1i..10 $1.12 $8.85

Effect upon, (1) (2) (3) (4. (5) (6)

Current Teachers,
.

.(141)wisw $2.204 $3.25 $.13 $.ul -$.13 -$.07
* ba - e 0

($74.2E)

Or $.21 $.29 $.01 -o $.31 -$.01
($8.47)

Current Taxpayers'

$.69 -$3.06 -$2.36 $.21 -$.45 $2.14
7

($2954)

11 -$2.57 v $11.27 $.85 $.07 $6.06($261)

Future

Y $35.05 $16.09 -$.17 -$2.43 -$10.19 -$5.91(S 295)

u(- .03.11)

(-$8.85) -11.05 -$.48 $.01 $.08 $.31 $.18

'The 1980 values for each dependent variable
are given In parentheses and reported as real (1967: dollars per taxpayer.

,All changes are reported In real (1967) dollars per taxpayer.
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rise by 2.4% or $.21/taxpayer (x $42 per retiree, estimated as $.21 divided by

.005 retirees per taxpayer). An important consequence of increased teacher

bargaining power is its effect on the state budget; increasing %CB increases

state to local school aid (z) and reduces state spending on non-education

public services (E), here by -$2.57/taxpayer.
Intec:.stingly, some of the

increased state aid for education is allocated to local tax relief. Thus

while the local school wage bill increases as %CB rises, state to local school

aid covers the increase and even allows fora small amount of local tax

relief. On balance, current taxpayers'
private incomes rise slightly, by

$.69/taxpayer.
Overall, of course, current taxpayers

lose, as E is reduced by

more than y rises. Current teachers and current retirees benefit with

increased bargaining coverage.

The big losers here--as they have been with the historical
increase in

union coverage--are
future taxpayers.

Unfunded liabilities
increase by 12% or

$35.05 /(current) taxpayer. The major sources of the increased underfundings

are, first, the rise in
liabilities as the wage bill increases, and second,

the fall in net contributions per taxpayer because of %CH's negative effect on

state contribution to pension funding (p). The approximate annual loss

imposed on future taxpayers (u = -.03 x dU, assuming a .03 real interest rate)

is $1.05/(current) taxpayer.

Overall, as %CB rises to 1.0, current teachers and current retirees gain

$2.41/taxpayer (= $2.20 to current teacners and $.21 to current retirees),

current taxpayers lose $1.36/taxpayer in equivalent annual income (= $.69 in

income leas $2.05 as the income value of -$2.57.in E if paid as taxes at the

tax price A s .80), and future taxpayers lose $1.05/taxpayer.
Who, then, pays

for the $2.41/taxpayer increase in compensation to current teachers and

retirees? Current taxpayers contribute $1.36/taxpayer, or 56% of the total
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increase. Future taxpayers pay $1.05/taxpayer, or 44% of the total. As

current teachers gain added influence over state and local fiscal bargains, it

appears that current teachers collude with current taxpayers to shift a

significant portion of the increase in the current compensation package onto

future taxpayers. Paul robs Peter to pay Mary.

A similar tale can be told for an exogenous increase in the private

sector alternative wage, the results for which are reported in Table 6, column

2. With a 10% increase in wpr
from its 1980 value of $3500 (1967 dollars) net

teacher compensation rises by $3.25/taxpayer (. $271/teacher). Current

retirees also gain as their benefits are indirectly linked to current teacher

wages (see equations (4), (5), (7a)). Current taxpayers lose $3.06/taxpayer

to pay for the increase in wages to teachers. But future taxpayers also lose

as the stock of underfundings rise by $16.09/(current) taxpayer. On an annual

basis, future taxpayers are indirectly contributing $.48/(current) taxpayer (u

= -.03 x $16.09), $.29 of which goes to current retirees and $.19 of which

goes to current teachers. These indirect annual contributions are paid via

inadequate funding of the new pension obligations associated wit:, the increase

in teacher wages. Again future taxpayers pay for increases in current

compensation. In this case, they cover 14% of the total increase paid to

current teachers and retirees (= $.48/($3.25 + $.29)).

The increase in collective bargaining and the rise in the alternative

private service sector wage over the decade of the 1970's provide major

explanations for the recent increase in teacher pension underfundings.36

These trends are likely to remain in force in the 1980's. Against these

trends, what can be done to improve the funding position of teacher

pensions? Columns (3) - (6) examine the effects of four alternative policy

reforms: increased general aid to the state and local sector (column 3),
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improved pension fund performance (column 4), increased required contributions

to pension funding by teachers and current taxpayers (column 5), and pension

fund aid (column 6).

General government aid, not surprisingly, has very little effect on

pension underfundings and the position of future taxpayers. A 10% increase in

aid from its 1980 level (= $84.70/taxpayer) is allocated almost entirely to

current taxpayers in the form of increased outlays for non-education state

services (see also Craig and Inman (1986)). Of the $8.47/taxpayer increase in

aid, current teachers capture only $.13/taxpayer while current retirees garner

$.01/taxpayer. Less than one penny annually finds it way into the pension

fund (u = $.005/taxpayer) which reduces the stock of underfundings by

$.17/(current) taxpayer. The rest of the aid--$8.32/taxpayer--goes to

increased spending on non-education services (E). Further, since such aid has

implicit federal matching requirements (or there is program "lumpiness")

taxpayers add some private income to the state treasury to support an

additional increase in expenditures on E of $2.95/taxpayer; E rises by

$11.27/taxpayer (= $8.32 + $2.95). The $2.95 increase in taxes reduces

private income by $2.36/taxpayer (= X x $2.95, where X = .8).

Improved investment performance--measured here by an exogenous 10%

increase in average investment earnings from the 1980 level of

$12.00/taxpayer--is a bit more helpful to future taxpayers, but the real

winners again are current taxpayers who siphon off most of the increased

earnings for expenditures on non-education public services or tax relief.

From equation (3) we saw only .044 of every dollar of investment earnings went

directly into the pension account. The rest went to the general state budget

and to increased benefits to current retirees and teachers. What enters the

state budget is allocated marginally to state contributions to pensions (see
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equation (8), where p rises through the increase in FP) but most of these

dollars go to tax relief or increased spending on E. There are trivial

second-order effects (via taxpayer income and underfunding) on teacher wages;

current teachers do gain a small amount from the spill-out of investment

earnings into disability benefits (see equation (7b)). The equilibrium net

effects of $1.20 increase in inveement earnings is to increase current

teachers' real net incomes by $.01/taxpayer, to increase future taxpayers'

real incomes by about $.08/taxpayer through increased pension funding, and to

increase current taxpayers' incomes by $.85/taxpayer in more state services

and by $.26/taxpayer in tax relief. The $.26/taxpayer in tax relief implies a

$.21/taxpayer increase in real after-tax incomes (given the tax price x = .8).

Column 5 of Table 6 shows the equilibrium effects of a 10% increase in

required teacher and taxpayer contributions from the 1980 (combined level) of

$11.20/taxpayer. In calculating the equilibrium adjustments I assumed one-

half of the $1.12/taxpayer increase would be paid by taxpayers through an

increase in cg and one-half by teachers through an increase in ce. Current

teachers are able to avoid $.43 of their initial $.56 increase in required

contributions, primarily through a compensating increase in teacher wages (see

equation (10)) and through an increase in disability benefits (see

equation (7b)). They lose only -$.13/taxpayer (= $10.83 per teacher vs. an

initial increase via c e
of $46.67 per teacher). Current taxpayers lose

$.56/ taxpayer in increased contributions which reduces private after-tax

income by $.45/taxpayer (= a x .56, where x = .8). The net $.13/taxpayer from

teachers plus the $.56/taxpayer from current taxpayersis then allocated as

$.31/taxpayer to current retirees (see equation (7a)), $.07/taxpayer in

increased expenditures on E (via slippage from the pension budget), leaving

$.31/(current) taxpayer for allocation to future taxpayers as increased
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pension funding. The stock of underfundings (U) is thereby reduced by

$10.19/(current) taxpayer. While increased required contributions do have a

significant beneficial effect on the level of underfundings, the fact remains

that only 28% of each newly contributed dollar actually helps future

taxpayers. The remaining 72% remains in the pockets of current teachers,

retirees, or taxpayers.

What then of a pension bail-out strategy? Column (6) examines the

equilibrium distribution of federal pension aid sufficient to liquidate (or at

least pai, interest on) the existing stock of pension underfundings. An annual

payment of $8.85/taxpayer to state governments would be sufficient to cover

interest payments on the 1980 stock of underfundings for the sample of 48

mainland states, assuming a .03 real interest rate. What happens to the

aid? Modelled as a change in pension spillovers from the pension accounts

(variable FP),37 the $8.85/taxpayer receivad by the state is spent almost

entirely for the benefit of current taxpayers. A small amount is allocated to

increased state pension funding--$.19/taxpayer, estimated as the general

equilibrium effect of FP on p, .021 x $8.85/taxpayer38--but the remaining

$8.66/taxpayer is spent on increased non-education expenditures

($6.06/taxpayer for E) and state tax relief ($2.60/taxpayer in lower taxes or

$2.08/taxpayer in increased after-tax income assuming A = .8). Teachers

actually suffer a small decline in real incomes of about $.08/taxpayer as the

increased level of state funding via p raises the net price of hiring a new

teacher which prompts local taxpayers to hire fewer teacher.39 The fall in

the teacher wage bill (wt) lowers teacher pension contributions (ce) which

redut benefits paid to retirees by $.01. The small decline in the teacher

wage b,,1 also means further tax relief for taxpayers of about $.06/taxpayer

(a x -$.08/taxpay er, A = .8); overall current taxpayers gain $2.14 in after-
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tax income (= $2.08 + $.06). The fall in the teacher wage bill also lowers

net contributions to the pension account by about $.01/taxpayer (see

equations (4) and (5)) which thereby lowers the net flow to future taxpayers

from $.19/taxpayer to $.18/taxpayer. The stock of underfundings ultimately

falls by $5.91/taxpayer. Pension aid will lower the unfunded liability born

by future taxpayers, but not by very much. Only 2% (= $.18/$8.85) of such

bail-out aid is finally allocated to future taxpayers; current taxpayers keep

most of it. Giving such assistance to current taxpayers is a bit like asking

a fox to care for a new brood of baby chicks; one should not expect to see too

many chickens.

VI. The Future Status of Teacher Pensions

The impression left by the econometric analysis of sections iV and V is

of a fiscal system suffering from myopia. The empirical results show a clear

bias in favor of current taxpayers and current teachers, to the potential

detriment of future taxpayers. Most states now legally guarantee their

teachers' pensions. To the extent those pensions are underfunded and not

capitalized into the value of properties now owned by current taxpayers, it

will be future taxpayers who pay the bill. Outside of regulations to increase

contributions by current teachers and taxpayers, public policies are not

likely to help matters very much. It would appear that the system is on a

collision course with bankruptcy, with future taxpayers paying the bills.

In fact, however, the future may not be so bleak, at least for the

majority of teacher pension plans. Based upon the structural model developed

here, I have simulated the path of teacher pension underfundings for the

period 1981-2000. Figure 1 summarizes the path of the national average level

of underfunding; the overall trend is downward."
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If the 1970's seemed so bleak, why does the future look so promising?

The answer lies in the fact that the 1970's was a period of significant

structural reform in the basic benefit package offered by teacher pensions.

Two changes were particularly important. Cost-of-living protection was

introduced into most plans during this period, and plan vesting (the number of

years of service required before the pension is guaranteed) was liberalized

insuring the pensions of more teachers. The net effect was a significant

upward drift in the actuarial constant, Q, which translates the current wage

bill into a future pension liability; see footnote 36 above. Those reforms

are now behind us. For any fixed actuarial constant Q, if net contributions

(n) are greater than the added liabilities imposed by future increases in the

teacher wage bill then underfundings will decline: Ut4.1 Ut=0{(wt)t41-(wt)t}-nt<0

as nt > 0{(wit)t.1.1 - (wt)t}. That is exactly what is happening in most states

over the simulation period. The average teacher wage bill grows only

modestly, at about 0.005 per annum. As long as net contributions exceed $2-to

*3 per taxpayer--the approximate annual increase in the from wage

growth--underfundings will decline. 41 For most states, future net

contributions average about $10 per taxpayer, primarily from state

contributions (p) and from increased taxpayer and teacher contributions as the

wage bill rises. The net effect is an annual downward drift in underfundings

per taxpayer of about $8 per year, from a national average of $295/taxpayer in

1980 to $130/taxpayer by the year 2000.

While there appears to be no national teacher pension crisis on our

fiscal horizon, the sytem does deserve continued scrutiny over the next two

decades. First, these unfunded liabilities do not fall to zero, and teacher

pensions are only one form of public debt within our state and local system.

Other public employee pensions are underfunded (see Arnold, 1982). Our major
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cities, at least, often run sizeable short-term deficits (see Inman, 1986).
And there is a growing concern over the status of state-local infra-

structures. By themselves, teacher pensions will not cause a state-local

fiscal crisis, but they may be part of one. Second, while the simulations
reported in Figure 1 are based upon realistic income and demographic

projections, a major new baby boom in the 1990's will place increasing strain
on the current

accounts budget of public education and force a significant

postponement of pension funding (see Section IV above). Simulations assuming
_ a new baby boom beginning in 1990 show average underfundings only fall to

$160/taxpayer by the year 2000, not to the originally projected level of

$125 /taxpayer. Finally, while the ration as a whole shows a favorable

downward trend in underfundings, not all states perform so well. South
Carolina (U2000 $815/taxpayer in 1967 dollars), Maine ($768/taxpayer), Idaho

($500/taxpayer), Virginia ($450/taxpayer), Louisiana ($447/taxpayer), and West
Virginia ($448/taxpayer) are all projected to have underfunding levels which
might be considered

dangerously high (i.e., 10% of projected real income in
the year 2000).42 Seven other states--Indiana, Iowa, Massachusetts, New
Mexico, North

Carolina, Pennsylvania, and South Dakota--are projected to have
underfundings greater than $250/taxpayer in the year 2000. (For state by
state projections,

see Appendix B.) These thirteen states, at least, deserve
close monitoring.

VII. Conclusions

This paper has sought to explain the recent funding history for teacher
Pensions and on the basis of that history to answer three questions of public
policy. First, the level of underfundings has been rising over the past
decade;

will it continue to levels of crisis proportions? The answer, at
least for the system as a whole, is no, but a few of the currently troubled

1n4



-53-

state will continue to have high unfunded pension liabilities. Secono, which

states are the most vulnerable in the future? The answer is those states

which have historically accumulated large levels of underfundings because of

generous benefit structures and/or poor funding-practices and those states

which in the future may experience rising service sector (teacher alternative)

wages, increased teacher collective bargaining, or a renewed baby boom.

Third, what public policies are likely to be most effective in reducing high

levels of teacher pension underfundings? The answer is not increased grants-

in-aid to the state and local sectors or a new pension "bail-out" aid

policy. Both programs assist current teachers and taxpayers far more than

they they help reduce the levels of pension underfundings. Improved (i.e.

less conservative) investment portfolio management will help matters

somewhat. The one policy which will make a dent in the level of underfundings

is a regulated increase in contributions from current teachers and

taxpayers. Yet even with regulation, the current generation has ways of

returning most (72%!) of their regulated contributions back to their own

pockets.

For all that we have discovered about teacher pension funding, there are

two more general lessons of political economy to be learned from these

results. The conjecture of Freeman (1986) in his recent survey of economic

effects of public unionization--that to understand the full influence of

public unions we must look beyond the labor bargaining table--is well

supported here. Teacher unions have important effects not only upon

negotiations over wages and employment levels, but also upon the fiscal

environment in which those negotiations take place. That fiscal environment

is decided by state politics, and teacher unions are an important interest

group in those deliberations. Second, on the important issue of a national

. 1 05



-54-

policy towards public debt, we have here another confirmation that our

political process which sets debt levels is biased to favor the current

generation of taxpayers and program recipients." One can do no better than

to quote Pogo on such matters: "We have seen the enemy, and they are us."
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FOOTNOTES

*Professor of Finance, Economics, and Public Management, University of

Pennsylvania, Philadelphia, Pa., 19104, and Research Associate, National

Bureau of Economic Research, Cambridge, MA., 02138. This research was made

possible by grants from the National Science Foundation (SES-81-12001) and the

National Institute of Education (NIE-G-83-0033). Professor Gregory Saltzman

kindly made available his data on teacher unionization for which I am most

grateful. The very able assistance of David Albright is also gratefully

acknowledged.

1

Excluded from this analysis are the state teacher pensions in Hawaii and

Alaska whose unique fiscal institutions do not permit an easy comparison to

the mainland states. The few local teacher pension plans in large cities are

also excluded. The analysis covers approximately 95% percent of all teachers

in pension plans in 1980.

2
The alternative is a defined contribution pension in which the retiree's

pension is simply an annuity or fixed payment based upon the actual

contributions made to the plan by the worker and his or her employer in pre-

retirement years. By definition, a defined contribution pension cannot be

underfunded.

3For details of the-specification of Q, see Inman (1986) at equation

(10). The value of Q will depend upon the plan's replacement rate, the

expected rate of employer and/or employee contributions, the rate of growth in

wages per employee, the rate of growth in the number of employees, the extent

of inflation protection'for members' annuities and the expected rate of

inflation, and the expected rate of interest for discounting future benefits

paid and future contributions received. The actuarial constant 2 varies

across state pension plans as these determinants vary.
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4Generally, the payments for employer (cg) and employee (ce)

contributions are made to the state treasury and then transferred by the

governor to the pension account, often as a single check inclusive of ce, cg,

and the state's own supplemental contribution, Within this system, it is

easy to see how ce and cg dol!ars might be "lost" in the process. It is also

possible for the governor or legislature to "tap off" interest earnings; see

Note, Harvard Law Review (1977) and a recent article in the Wall Street

Journal entitled "Novel California Pension Plan Provides an Inflation

Antidote" (October 22, 1985, p. 33). (I wish to thank Richard Aronsen of

Lehigh University for sharing this article with me.)

5See Note, Harvard Law Review (1977). By 1980, 32 of the sample 48

states had such explicit guarantees.

6This sequence for the three pension games is dictated by a typical

state's budgetary cycle. Administrative decisions are generally negotiated

prior to legislative budget setting, while local esuernment budgets are set

knowing (with reasonable certainty) their allocat 4 from the state budget.

For example, for a July 1 fiscal year, the regulation same would be played in

December or January as the governor's budget request is set, which is prior to

setting the legislative budget in April or May, which is in turn decided

before local government budgets are finalized in June.

7The analysis assumes that the preferences of each coalitico are well

represented by the preferences of an average coalition member. Jt therefore

ignores possible conflicts within each coalition which can influence pension

policy.

Within the taxpayer coalition the most likely conflict is between those

taxpayers who are planning to move from the state before pension obligations

fall due ("movers") and those taxpayers who are committed to remaining within
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the state ("stayers"). Given the typical length of time (ten to twenty years)

between current pension decisions and future pension consequences, "movers"

are likely to be majority groups within the taxpayer coalition. "Stayers,"

however, can insure themselves against the consequences of underfunding by the

majority of "movers" by savings for their future tax obligations from

underfundings at a tax-free rate (e.g., in housing appreciation). If such

tax-free savings are not available, then conflicts between stayers and movers

may arise. Stayers may act like future taxpayers, a possibility I consider

below (p. 19).

The likely conflict within the teacher coalition is between current

teachers and current retirees. Current teachers, however, are the

overwhelming majority in all states and it is their preferences which 1 model

here.

8The rate A is the full-funding rate required of taxpayers to meet

current period pension obligations. In this model, contributions are paid by

the taxpayer both in his capacity as a local school employer (via cg) and as a

state taxpayer (via p). Values of A range from .1 to .3 for most plans, but a

value of .15 is typical. For this analysis, I assume A is exogenous and given

by the parameters of the state's pension plan; for the actuarial definition of

the rate A, see Winklevoss (1976).

9It is assumed that whether teachers view pensions as guaranteed or risky

is common knowledge, perhaps because judicial decisions to guarantee those

pension are common knowledge.

10Compensation can either be paid as a fixed sum per teacher of (c
+/10 or

as an increase in wages of w+ = {c-/t(1 + A)}. In either case, the taxpayer

loses Ac
e

in income.
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11 It is important to ask why state aid for education exists at all in

this model. Teachers and taxpayers should be able to strike a bargain which

sets z = 0 and then allocates all saved tax dollars to the local bargain. If

taxpayers could be trusted, this is indeed the efficient allocation.

Unfortunately, taxpayers cannot be trusted to allocate private income in the

local bargain in a way similar to lump-sum state-to-local education aid.

Money given to taxpayers stays in the taxpayer's pocket, while money given

directly as aid to the local school district remains under the control of the

teachers. See, for example, Fillimon, Romer, and Rosenthal (1982). This

argument only pushes matters back one step, however. We still need to know

why teachers have such control over the local budget--an important question,

but one I do not puruse here.

12See Appendix A.

13The conclusion follows from the first-order conditions for the

maximization of teacher's expected utility, Ve, with respect to ce. Teachers

will prefer to increase, leave unchanged, or reduce ce as long as the expected

marginal benefits are q) the expected marginal costs:

expected marginal benefits = (au/ali)(dU/dce)(ve(7, t) - ve(w, + {u

(ave(17, t)/0)(14.6)+(1-0(ave(E, Waw)1(aw/ace)+61(ave(71,t)/at

(1-u)(ave(w, 0/30}(at/ace) u(ave(17,1)/317)(1/0 = expected marginal costs,

The term dU/dce
embodies both the direct effect of ce

on U (via n) and the

indirect effects of c
e
on U (via anticipated changes in w and t).

14The result follows from the first-order condition for the maximization

of teacher's expected utility, Ve, with respect to cg (or p). Teachers prefer

to increase, leave unchanged, or reduce cg (or p) as long as the expected

marginal benefits are (7) the expected marginal costs. For cc:

expected marginal benefits = (au/aU)(dU/dcg)(ve(7, t) - (ve(w, t)}
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-.Nay
e

Wat + (1 - u)(av
e
(w, 1)/at)}(atiac ) [u(av

e
t)/a7)(1 + a)

+ (1 - u)(av
e
(w, t)/aw)}(aw/ac ) = expected marginal costs.

The Arm dU /dcg embodies both the direct effect of cg on U (via n),and

the ineirect effects of c on U (via anticipated changes in w and t). A

similar expression holds for changes in p.

15The use of political party affiliation to represent the majority

preferences of a large constituency is at best a proxy for those preferences,

but perhaps not a bad one; see Romer and Rosenthal (1985).

16The rate of return on a given state's "market" portfolio (rm) is

defined by the weighted average return of those investments legally available

to the state, where the individual returns for each investment are national

returns for that investment. The weights are the state's permitted share of

investments in each of five broad categories: (i) demand deposits (the annual

rate of return is the maximum payable rate on savings deposits); (ii) federal

securities (the annual rate of return is the annual return on long-term

government bonds from Ibbotson and Sinquefield (19xx, I-S, Exhibit B-6); (iii)

investment grade corporate bonds (the annual rate of return on long-term

corporate bonds from I-S, Exhibit B-5); (iv) stocks (the annual rate
of return

on the I-S market portfolio, from I-S, Exhibit 8-1); and (v) mortgages (the

annual rate of return on conventional home mortgage loans). The rate rm

measures how well the state would have done had it invested in a (legally-

specified) portfolio of nationally available investment instruments; actual

state returns may be better or worse than rm.

17This expression for portfolio performance follows from the capital

asset pricing model (CAPM) and was first derived by Jensen (1968).
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18Previous research on disability insurance has found that increases in

the state's rate of unemployment will induce increased demand for disability

payments; see for example Parsons (1980).

19Taxpayer and teacher bliss points in the (z, p) space are defined by

the maximization of VT and Ve, respectively, with respect to T and p, given

ce, cg, r, and b from the regulation game. Solving each pair of first-order

conditions for z and p gives each coalition's ideal points. See Appendix A.

20
Teachers and current taxpayers are assumed to play a cooperati%,e game

which sets z and p. The game will define a contract line con ectIng each

player's bliss points. The final outcome along that contract line will depend

upon the relative bargaining power of the two players and is assumed to be a

compromise (i.e., between) each player's preferred allocation along each

dimension, z and p. Thus final allocations will be weighted averages of each

player's preferred allocations, where the weights depend on the relative

bargaining power of the players. The weights need not be the same along each

policy dimension. Teacher may have to give up more p to protect z, or

conversely.

21 For an excellent study of the potential influence of collective

bargaining on state labor laws for teachers; see Saltzman (1985).

22The mean rate of required local employer contributions is

n
8

= .025 (s.e. = .036) and the mean rate of required local employee

contributions is ;$ = .049 (s.e. = .021). These rates are set by state

pension law, usually passed as part of the enabling pension legislation.

Since ;s
8
and ;s are known a priori, equations (4). and (6) were estimated with

the rates of supplemental contribution as the dependent variables, defined as
.3

(c
g

- n
e
(1 + w)(wt)

-1
1/(1 + w)(wt)_1 for (4) and (cg - n

8
(1 + w)(wt)

-1
1/

(1 + w)(wt).0 for (5).
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2 3The insignificant effect of %ELC on ce need not be inconsistent with

this conclusion. While those teachers who are sure to retire as members of

the state's pension system do want to reduce ce, teachers who leave the system

before retirement--and most teachers face this possibility--may prefer to

invest in ce as a tax-favored means of private savings. Own contributions

plus interest are generally available to all teachers upon withdrawal from the

pensions system.

24It is not hard to imagine why state pension boards might favor a risk-

free portfolio when teachers see their pensions as secure and current

taxpayers plan to exit the state. Riskier investments offer little gain to

current teachers or taxpayers if they pay-off, yet they may prove embarrassing

to the current pension board if they fail. The politically prudent strategy

is to be a conservative investor. For additional evidence on the conservative

nature of state-local pension fund investments, see Kotlikoff and Smith (1983,

p. 434).

It should be noted, however, that this econometric estimate of 8 is

likely to be biased towards zero, though it is difficult to know by how

much. The rate of return for state portfolios (r) is approximated by ratio of

investment earnings to the reported value of all assets in the portfolio. The

reported asset value will include an unknown fraction of assets valued at

book, not market value, and investment earnings will not include appreciation

or depreciation of assets unless those assts are actually sold. We therefore

have measurement error in our dependent variable which is likely to be

positively correlated with the independent variable (rm - rf). The effect is

to bias the slope coefficient downward. In addition to this error in variable

problem, these estimates of B for teacher pension funds, as for any managed
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portfolio, will be biased towards zero because c.f selectivity bias; see

Frankfurter, Phillips, and Seagle (1074).

25Specifically, I specified ra to be a function of TEACH, %ELC, %ELC

STAY, and REP, and the ratio of the state's unemployment rate to the national

unemployment rate (UEs/UE). This specification examined whether high UE

states may have invested in local (possibly lower return) companies to soften

the effects of the business cycle on the state economy. In fact, the results

show a small positive, but insignificant, effect of (UEs/UE) on ra. %ELC had

a small negative effect on ra; REP was insignificant. TEACH was negative and

significant, but small in effect. The state constant terms, ;3a , performed as

well as this more elaborate political model.

Further, the rate of return equation was also estimated allowing the

slope coefficient, 0, to vary across states. I could not reject the null

hypothesis that 0 was equal across the states in this sample.

26
The total effect of investment earnings on the pension and state

budgets is v $ = $1.26; the approximate standard error of the estimate

of v = .13. A $1 increase in real investment earnings therefore

stimulates a more than $1 increase in real expenditures elsewhere in the

budget. Th,s tendency to over-spend investment earnings is possible if real

assets are depleted. As assets are sold at nominal values, nominal investment

proceeds are allocated to benefits and to the state budget so that fewer real

assets can be re-purchased. In an inflationary economy, there need be no

obvious selling of real assets, even though those assets depreciate in value.

27Estimation was by three-staged least squares which is asymptotically

equivalent to full information maximum likelihood estimation. The log

likelihood function could then be specified for alternative values of 6 and

the 90% confidence interval specified for 6.
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28See Saltzman (1985).

29The individual coefficients on the tax price A will be weighted

averages of separate own- and cross-price effects as A enters each expenditure

equation in the system. While own effects may be negative, cross effects can

be positive, zero, or negative. Thus the effect of A in any individual

equation is not a clear estimate of an own price effect. From the definition

of y, the taxpayer pays A(1 - 6) for p, A(1 - y) for z, and expects to pay

A(1 + 66) for increases in w and L.

"Such a model is presented in Shepsle (1979) and developed for state

budgets in Craig and Inman (1986).

31Within the structure of the legislative bargaining model, these

exogenous changes in other spending (E) imply a nearly horizontal (dp/dz 0)

contract line in the (p, z) bargaining space. In this model, changes in E do

not alter the contract line between p and z, but they do alter where on that

contract line the final (p, z) allocation will be. A dollar increase in E

lowers total spending on p and z by $.37. This inward shift in the budget to

education is allocated entirely as a cutback in state-to-local school aid:

dz/dE = -.381 while dp/dE : .017. Thus dp/dz -.045 (: -.017/.381

(dp/dE)/(dz/dE)). Such a contract line is consistent with teacher

indifference curves which are perpendicular to a horizontal line at a required

level of pension funding, but where increases above the required level are not

valued by teachers. Teachers seem to demand a token amount of state funding

( $7/taxpayer on average), nothing more or nothing less.

32If
e

is the satiation level of compensation preferred by teachers and

well u((1 - 6)0)6) - (c
e
/I) is the teachers' expected level of compensation,

then we =
{We

+ (ce /L) }/ {1 + u((1 - 6)(0411 specifies the teachers
preferred

Wage.
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33For the specification of this subsidy rate, see Inman (1982).

31/Inman (1982) finds somewhat higher subsidy effects in his study of

local government purchases of police and fire personnel.

35The full general equilibrium model used to estimate the effects of

changes in the exogenous variables in Table 6 on the economic positions of

teachers, retirees, and current and future taxpayers follows the structural

model (1) - (11) with the addition of a state revenue equation (t3) and the

removal of E from the pension (p) and school aid (z) equations. E is now

endogenous and is estimated from the state budget identity, given the

econometrically estimated state revenue equation. Equilibrium values for all

endogenous variables were solved iteratively, given the dynamic structure of

the model.

36In addition to these variables, the other, and most important, cause of

increased pension underfundings was the liberalization of the pension's

bellefit structure. The relaxation of vesting requirements and the

introduction of COLA provisions had important positive effects on the

actuarial constant, Q, which translates the current wage bill into future

pension liabilities. For our sample period, the average Q = 5.171; see

equation (1) above. But in 1971, the average value of Q for our sample states

was 3.723. By 1980, 2 had risen to 6.590.

37There is currently no direct federal to state aid program for pension

fundings, and therefore these results based upon the FP variable should be

used with care. Nonetheless, FP seems a reasonable proxy for such aid.

First, FP dollars are "pension" dollars given to the state budget. Second,

the effects of FP on state allocations parallel closely the results in Inman

(1982) for the effects of "true" state pension aid on local allocations.

Nally, Craig and Inman (1982, 1986) find that most
targeted Federal aid

116



F-11

programs are "fungible" dollars within the state budget; there is no reason to

think pension aid will not be similarly manipulated.

38The coefficient .021 is the estimated marginal effect of FP on p from

the general equilibrium budget model with endogenous E. The partial

equilibrium budget model with exogenous and fixed E gave a marginal effect of

FP on p of .027 (for 6 = 0); see Table 4.

39There is a potential fiscal illusion here which suggests we may want to

ignore this negative effect of pensions aid on wt. While it is true that p

rises and would (generally) imply a higher cost to hiring a new teacher, in

this case the increase in p is paid for through increased federal aid. On the

other hand, the federal aid might well be allocated elsewhere and thus the

increase in p does reflect a true (opportunity) cost. Whether z declines

depends upon whether taxpayers see pensions aid as fully fungible (hence an

increase in p is costly) or not fungible (hence p is "free"). The

calculations in Table 6 assume pensions aid is fungible.

°Albright and Inman (1986) summarize the details of the simulation

model. The key economic and demographic assumptions which lay behind the

projections in Figure 1 are: (i) a 2% annual growth in real private service

sector wages (wpr
) and taxpayer incomes (I); (ii) a zero rate of growth in

real federal to state and local aid (Z3 + Ze); (iii) a 2.5% real interest rate

earned by all teacher pension plans based upon the starting 1980 asset level;

and (iv) a demograptic age distribution for school-age children and for

taxpayers over 65 which follows the Bureau of Census national pro2sctions for

the years 1980 to 2000 (from U.S. Department of Commerce, Bureau of Census

(1984)). All other exogenous variables and actuarial parameters of the model

are fixed at their 1980 values for each state.
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"If n > O{d(w1)}, underfundings will decline. If wages grow at .005 per

year, then as long as n
t

> 0(.005)(wt)
t-1

in any year, underfundings will

decline. The wage bill varies from $60 to $80/taxpayer and 0 averaged 6.59 in

1980. Thus if n exceeds $2 to $3/taxpayer, U will decline.

4201_
e might want to add Alaska and Hawaii to this list as both states had

very large 1980 underfundings, though they have not been included in my

empirical and simulation analysis because of their unique fiscal situations.

Hawaii has a state school system. Alaska is simply rich; in 1980 the state's

one year fiscal surplus was larger than its accumulated stock of pension

underfundings.

430n the federal budget see Fair (1978); on state budgets see Baber and

Sen (1986); on local budgets see Inman (1982).
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Appendix A: Specification of Coalitioh Ideal Points

A. The Legislative Game

The specification of coalition ideal points in the legislative game

follows from the maximization of each coalition's typical member's expected

utility with respect to the policies at issue--the levels of pension funding

(p) and state-to-local aid (z)--and then solving the resulting first-order

conditions for z and p as functions of the relevant exogenous variables which

define expected utility. Second-order conditions necessary to insure that the

resulting values of z and p are unique maxima are assumed to hold.

(1) Specification of Ideal Points for the Taxpayer Coalition: The

maximization of expected taxpayer utility, VT (see p. 7 above), with respect

to z and p yields as first-order conditions:

av,( ) - ay

(A.1) --= :41-0{ --:._ 41 T( ) dt av (-) dX

}

al T
az ai dz at dz L ax ai

and

av
T

(

-
)

dti A

2t de

aV, av ( ) - av ( -)
!!(A.2) __L (1 gi T dti afavT - - avT(-)

ap
ay

dp at dpJ ay. dp at dpJ
0

The notations avT(-)/a(.) for () = y and t and avT(..)/a() for

() = x. and t represent the marginal utility of income and teachers to

taxpayers evaluated at y = i for vT() and at y 2 x for vT(_).

To evaluate (A.1) and (4.2), I assume avT(')/a() for i and t

and av
T/3() for y and t are all non-negative throughout; taxpayers prefer

more income and more teachers whether they do, or do no:., fully fund teacher

pensions. Further, I assume taxpayers expect z to have non-negative effects

on t in the local bargain and for at least the first dollars of aid, dt/dz >
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0. I also assume taxpayers expect an increase in p to have non-positive

effects on t in the local bargain and clearly negative effects (dt/dp < 0) for

high values of p because of consequent income costs to taxpayers entering the

local bargain and because teachers are confident of receiving their

pensions. From the definition of i (p. 10 above) tal x (p. 11 above), we can

also sign the effects of z and p on income in the two states:

dy /dz = -x(1 - .r) - X(1 4. 66)d(w2.)/dz < 0
;

dy/dz = -x(1 - y) - x(1 4. a)d(wt)/dz < 0 ;

di/dp = -X(1 - 6) - x(1 4. 116)d(wt/dp) 0 ; and

dx/dp = 0

assuming d(wt)/dz t 0 and d(wt)/dp s 0 (for 6 < 1) or d(wt)/dp = 0 (for 6 =

1). Craig and Inman (1982) and Tables 5a and 5b above provide evidence that

d(wt)/dz t 0. When 6 = 1, changes in p have no effect on taxpayer income (see

p. 11 above) and when 6 = 1, u =1 (teachers view pensions as certain) so no

compensation need be paic, to teachers as p is changed; thus d(wt)/dp s 0.

When 6 < 1, the local wage bill may rise or fall depending upon teacher

aversion to underfundings. When < 1 and values of u < 1 (teacher

uncertainty regarding pension wealth), an increase (decrease) in p may lower

(increase) teacher demands for compensating wages or job security; thus

d(wt)/dp < 0 is possible. When 6 < 1, but u = 1, then d(wt)/dp = 0; that is,

when teachers are certain of a pension bail-out no compensation need be paid.

If we assume that compensation paid is largest when p is small and u 2 0,

we can sign di/dp more precisely. Specifically when u = 0, teachers expect no

public pension. A small increase in p = dp gives each teacher a benefit of

(dp/t) in pension savings. This savings allows the teacher to reduce her
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private pension savings by an equivalent amount which can be given back to

taxpayers as lower wages. Each teacher can lower her wage by dw

-(dp/t)(1/X).1 Thus dw/dp = - (1 /At). If, around u = 0, full compensation is

paid in wages (so dt/dp = 0), then d(wt)/dp = (dw/dp)t + w(dt/dp) = - (1 /A).

Substituting this specification for d(wt)/dp into dy /dp gives:

di/dp = -x(1 - 6) + (1 +66) = (1 - x) + 6(x + 6) > 0 , as 1 > x .

Thus for small values of p and u 2 0, di/dp > 0 is likely. Further, or

u 1, d(wt)/dp = 0 (see above), and dy /dp = -X(1 - 6) < 0. For some values

of u between 0 and 1, di/dp = 0.

Conditions (A.1) and (A.2) can be re-arranged with the marginal benefits

of a small change in z or p on the L.H.S. and the marginal costs on the

R.H.S.,

av ( )

(A.1') (1-m){--Ii 2} + MI

av

T

( )

411 1(1-ul{i--- I'LL) mf------ --11
dz '

av,( ) 47 avT(_) dy

1 at dz' -'' ' ay dz"ay

(+) (+) (+) (+) (+) (-) (+) ( -)

and,

av (
_

)
avT( ) av ( ) dy av ( )

(A.2') (1-a){ 411 + al T --1 -E(1 -a){ T mi T 4111
ay

dp L ay dpJ " at dp 1 at dp"

(+) (+) (+) (0) (+) () (+) ()

where signs of all marginal effects are indicated.2

1
Teachers ke assumed to pay taxes on their wages at the same marginal

rate as taxpayers. Thus -Adw equals the change in after-tax teacher income
from a small change in wages which equals dp/t (fringe benefits are not
taxed), or -Xdw = (dp/t), or dw 2 - (dp /t)(1 /A).

2
Second-order conditions for a maximum require that the marginal benefits

of additional z and p expenditures decline as z and p increase and that
marginal costs rise or decline less steeply than marginal benefits.
Reasonable arguments can be advanced to support both conditions. Diminishing
(continued)
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(A.1') balances the benefits to taxpayers of an increase in z (from

z = 0) against its cost. Solving (A.1') for z; conditional on values of p,

will give:

(A.3) zT = fT(i, Ys, T3, a; p) ,

where the vectors of tax prices (i), income (Y3), taxpayer tastes (T3) and the

probability of full pension payment (a) are as defined in pp. 23 in the text

above. The vector T
s embodies the likely determinants of w and t in the local

bargain which define d(wt)/dz and d(wt)/dp.

(A.2') balances the benefits to taxpayers of an increase in p (from

p = 0) against its costs. Only when teachers fully discount their pensions (u

a 0) are there any benefits to taxpayers from funding the pension; in this

case, small increase in p may save taxpayers some income in their high income

state, dy /dp > O. As p and u rise in value, however, dy /dp = 0 and

eventually dy /dp < O. When dy /dp s 0, (A.2') shows there are no benefits to

funding pensions. In this case, p 0 is the preferred allocation. Note,

however, u is a function of (1 - 6)U (see p. 11 above) and therefore will

depend on p (from equations (1) - (3) in the text). In specifying the demand

curve for p; conditional on z, I include only those exogenous determinants of

u which do not depend on p, specifically the level of uncapitalized

underfundings inherited from the previous period less net pension wealth

created from the regulation budget--(1-6)U = (1-6) {1.1 - [(1-0(ce cg)

+ (1 - *)(rA.1) -bil:

marginal utility in t and y plus constant or declining effects of z and p on
the local labor budget (1 and wt) are sufficient to insure falling marginal
benefits. The marginal costs of increases in z and p will rise if the changes
in the marginal utility of y and t dominate any declining effects z and p may
have on 1 and wt. If the marginal effects z and p on the local budget are
constant, then diminishing marginal utility in 1 and y will be sufficient to
establish that (A.1') and (A.2') define a utility-maximizing allocation.
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pT = hT(i, Ys, Ts, a, (1 - 6)U; z) .

Solving the conditional demand curves (A.3) and (A.4) for z and p yields the

specification for the taxpayer cc .ition's ideal, or preferred, levels of z

and p:

(A.3') z; = ZI(i, Y3, Ts, a, (1 - 6)U) , and

(A.4') pit p*T (i, Ys, T
3'

a, (1 - 6)U)

2. Specification of Ideal Points for the Teacher Coalition: The

maximization of teacher's expected utility (Ve; see p. 12 above) with respect

to z and p gives as first-order conditions:

(A.5)

(A.6)

aVe
a

(

dh
) av

e
()

dti
az

= () - v
e

( )1 4. ul
e

as
az e dz at d2J

+ (1
ave(..) dw aveL)

u){ aw dz + at dzi 2
0 , and

8V 8v ( ) A av ( ) A2. Iktv v (JO e ow e
ap apt e' e "t dp at dp'

8w

av ( ) dw 81,
(

)
u){ e e

=
0

dw dp at dp

The notations Ove(-)/8() for () = ; and i and ave(ya() for () = w and t

represent the marginal utility of teacher incomes and job security measured

at w 2 w or w = w respectively.

To evaluate (A.5) and (A.6), I assume ave(-)/8() for ; and t and

8ve(.)/8() for w and t are all non-negative throughout; teachers prefer more

current income or job security whether they receive their promised pension or

195



A-6

not. As u = u{(1 - auiaz = 0 and au/ap t 0, from the definition of U.

given by eqs. (1) - (3) in the text. Teachers share taxpayers' expectations

that increases in z will increase wages and/or employment in the local

bargain; thus di7/dz > 0 and dw/dz > 0 or dt/dz > 0 or both (see Tables 5a and

5b and Craig and Inman (1982)). Like taxpayers, teachers also expect an

increase in p to have non-positive effects on t in the local bargain, and for

high values of p, dt/dp < 0. Finally, an increase in p is also assumed to

have a non-positive effect on wages; teachers either do, or do not, demand and

receive a compensating wage differential for underfunding;

thus dw /dp S 0 and dw/dp s 0.

Conditions (A.5) and (A.6) can be re-arranged with the marginal benefits

of change in p or z on the L.H.S. and the marginal costs on the R.H.S.:

av ( ) Ar; aV.( ) As av ( ) dw av ( )

(A.c9i 11/111 ( )1+ e um ...
e - e 041

' az e' ' el u i; dz at dz 1-4)1 at KJ

(0) {+ or 0} (0) (+) (0) (+) (0) (+) (0) (+)

and,

av av ) ave(_) ave(_)

(A.6') 12. {v (-)-v ( )}: .414-7.1 pi 4. 4i 35).$(1...u)1--,;__ + 351),

ap e e - aw P

(0) {+ or 0} (0).(-) (0) (-) (0) (-) (0) (-)

where the equilibrium signs of all marginal effects are indicated. Since, for

teachers, an increase in z imposes 0 marginal costs, we see from (A.5') that

teachers will prefer to increase z until satiation in income and job

security--that is, until av
e
(-)/a; 2 av

e
(
-
)/aw = av

e
= av

e
(/dit = 0.

The teacher's ideal point for z is therefore defined by tLe point of satiation
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in w and 1 which I take as exogenous to the analysis and equal across all

teachers. Thus

(A.7) z*
e

= z*e () .

(A.6') balances the benefits and costs for teachers of increases in p,

conditional on preferred levels of z. Given that the preferred level of z is

for satiation in w and t, ave()/a; = ave/aw : ave(_)/at = ave(_)/at = 0 in

(A.6') as well. Thus the R.H.S. of (A.6') is zero. Tne L.H.S. of (A.6') also

becomei zero at au/ap = 0. Teachers' preferred (ideal) p is that level where

au/ap is just zero--that is, where the pension is just guaranteed. This level

of p depends on the stock of past underfundings less net pension wealth

created from the regulation budget, or (1 - 6)U as defined above for (A.4).

Thus:

(A.8) pe
e

* = p*((1 - 6)U) .

(A.7) and (A.8) define the teacher coalition's ideal points in the (p, z)

legislative game.3

B. The Local Bargaining Game

Ideal points in the local bargaining game are specified first by the

maximization of each coalition's typical member's expected utility with

respect to w and t, and then by solving the resulting first-order conditions

for w and i as functions of the relevant exogenous variables which define

3Diminishing marginal utility for teachers in w and i is sufficient for
satiation at z: to be utility maximizing. The assumption that u((1 - 6)U}
is bounded from above by 1 is sufficient for p: to be utility maximizing.
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expected utility. Again, second-order conditions necessary to insure that the

resulting values of w and I are unique maxima are assumed to hold.

1. Specification of Ideal Points for the Taxa/It:Coalition: To define

taxpayer ideal points for w and i in the local bargaining game we assume

taxpayers take the outcomes from the regulation and legislative games as

given. The maximization of VT with respect to w and i therefore gives:

311 av (-) - av (_) di

__I , (1 _ of T 4. af T --I , 0

aw 1 - dy dw.1

9y

and,
- _

311
T

av,( ) - 9v ( ) av ( ) dy av ( )

T 1 iT- T-1(.1
(B.2) --- m (1 - a)f--l--- SIX

+el - di St J + at dy 31 + di J =

ay

From the definitions of y and y (see pp. 10-11 above), dy /dw 2 -x(1 + 8A)t,

dy/dw : -x(1 + A)i, di/di = -1(1 + 6A)w and dy/di = -x(1 + A)w. Since

increases in teacher wages only reduce the taxpayer's income, the taxpayer

wishes to minimize w, subject, of course, to the constraint that w exceed the

teachers' opportunity wage, denoted w
pr.

.
The ideal wage is therefore:

(B.3)
w w .

T pr

The ideal levil of employment is defined by (B.2), where w is set equal to

wpr. (8.2) can be re-arranged in a more familiar form where expected marginal

benefits (L.H.S.) are set equal to expected marginal costs (R.H.S.):

av,r( )/at 9v,( )3i

(8.2') (1-(4){.--=-:7--:} a{ }v = (1 )x(1
avT(_)/3x

ISA)wpr ca(1440w
pr

v
'

avT( )/ay

where v is the value of income in the low income event (y) relative to the
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4
value of income in the high income state (y). Solving for I as a function of

the exogenous variables in (B.2') gives:

(H.4) = T
. Y Tc, a)

T pr. c' c'

where W
pr

= A(1 + 6A)w
pr'

Y
e

is the taxpayer's local income (see the text at

p. 24), T
c

is a vector of exogenous determinants of taxpayer tastes for local

education (see text at p. 24), and a is the exogenous probability of full-

funding.

2. Specification of Ideal Points for the Teacher Coalition: To define

the teacher coalition's preferred allocation in the local bargaining game we

assume teachers take the allocations from the regulation and legislative games

as given. The maximization of Ve
with respect to w and t defines the relevant

first-order conditions:

av av ( ) An av
e
(_) dw

(B.-) e = aurawtv
e

( ) - ve t
(-)1 ur e aw,

+ (1 - u){
dw aw ;W} 2 ° 9

and,

av ay ( ) av ( ) av ( ) dw av ( )
e

at at e e di at aw di at(B.6)
e aulv

aw

)14.uf e dw e 1441-of e - -

4 (8.2') defines the utili'4 maximizing value of I if marginal benefits
decline as i increases and marginal cost rise, or fall less steeply than

marginal benefits. A diminishing marginal rate of substitution between income

and teachers (so the terms within ( ) decline as t rises) plus a constant

marginal utility of income (so v is constant) will be sufficient to insure

that (B.2') gives a maximum. A constant v implies risk neutral taxpayers over

income. Alternatively, if taxpayers can self-insure against losses in the bad

state (underfunding plus full capitalization) by investing at the before-tax-

rate of return, then a effectively equals 0. In this case, v disappears from

(B.2') and a diminishing marginal rate of substitution between income and

teachers is sufficient for a maximum.
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As before, I assume all derivatives of ve(") and ve(_) are non-negative. As

increases in w and t increase pension underfunding, ceteris paribus,

au /3w ( 0 and au/9t < 0. Finally, given the definitions of w and

w, dw/dw = (1 + 6), dw/dw = 1, dw/dt = -c
e
/t
2
, and dw/dt = 0.

The first-order condition can be re-written with marginal benefits of an

Increase in w and t on the L.H.S. and marginal costs on the R.H.S.:

(8.5')

and,

av ( )

14-J7--
aw

( +)

(1 (1 - o f
av ( )

= - 124v
e
( ) - ve(...)}

9w

(-) ( +)

9w

( +)

,

av ( ) ay ( )
av ( ) c

(8.6') II{
at

(1 - !five( -) - v ( )1 uf --1--If -1)
at e - - 2 '

9w i

( +) (+) (-) ( +) ( +)

where the equilibrium signs cf all marginal effects ave indicated. If we

assume all teachers' preferences for w and t are identical, then (B.5') and

(8.6') can be solved for w and t as functions of u, A, and ce/t alone.

However, since u depends on (1 - 4)U which in turn is defined in part by w and

1, the final reduced form specification of teacher ideal points specifies w

and 1 as functions of A, ce/t and only the exogenous components to the local

bargain of underfundings or (1 6)(U - p) = (1 - 6)0:

(B.7)

and,

(B.8)

e =
e
{p, (1 - 6)0, %/l}

t*
e

= 0{6, (1 - 6)0, ce /t} .

e
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Equations (B.7) and (B.8) define teacher ideal points for the local bargains.5

5The specifications define utility
maximizing values of w and I if the

marginal benefits of w and I decline and marginal costs increase (or fall less

steeply than marginal benefits) as w and I are increased. In the special case

where u s 1, ideal points are defined by satiation, and diminishing marginal

utility to w and I is sufficient for maxima. When u < 1, matters are more

complicated, and necessitate a not very intuitive balancing of changes in u

and the marginal utilities in the two states.
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APPENDIX B

Predicted Teacher Pension Underfundings: 1981-2000

Column 1: Predicted Teacher Pension Underfunding Assuming Population
Projections for School Age Children as Developed by Bureau of
Census (Projections of the Population of the United States, By Age,
Sex, and Race: 1983 to 2080, Series P-25, No. 952, U.S. Department
of Commerce, Bureau of Census.)

Column 2: Predicted Teacher Pension Underfunding Assuming Another "Baby-Boom"
Beginning in the year 1990. (The "Baby-Boom" projections assume
the historical growth rate in school-age children per family for
the decade 1950 to 1960 re-occurs in the decade 1990 to 2000.)

All underfundings are measured in 1967 dollars per capita.

132



I4
1 . -

41
1

.4 .1
sss

fr. es
. , r

.
(

..004,114/1
(1 ft,

11 III 1.1 44 41
L I

j 1 )
j . 13 Ls 0 )

al 4 I`
1 .1 4 r

S
c. 4 LI

el
I C

- r
4 I

3 c :
. I

. 0 0./
J

La t.)
O
O
O
O
O
O
O
O
O
O
O
O
O

gel
4,

.
62

.1
.1

C
C

I N
 1: 4 r

-1

r-rior-
II

.
'

C
.

*- Lr
c

I O
 u r1a 4 4' 08

-
C

C
I

(
C

s Ls C
I C

 Ls
O

 4
C

 .
C

Z
. C

(IC
I( 410 C

N
C

'
41 et P

.- N
1fl C

 4 4 4
C

 P
I C

C
 C

s c C
I

1 0
o srl.4.4N

0rt(3
(-1 rt t-3

I
r t 4 "T

 ye%
 ai rl

4 r G
 C

bs P
1 r4

p.
.

4..`
.7)

r.
ci 1 C

'
c.

r
N

I C
 r

0 -11
)

1 0
...I

.0
IN

e
41.4

C
I

fr -
4-

Q
. : u

is 4 C
 ( 0. t. p

I
4

s'.1 rl
1 ` . r -

.:1

r
II S

.
14 0. C

c
r;

c, oc
r- O

.1i%
11.C

' 0
3-

L. u. .1 P
-

1
is

zr
Iv

0*
rt

t' 4 I* 1
(41

.0
.1

tr.
1J 444

I) 4:4
N

4'
"4

.1
lc N

 U
. S

i'.

3
3-

...
..)

.)
13

3
/' r-

f- .4
u rh r

I - f
( . 1

4
1--

0 C
.

.0
441 ry g j .

M
 1.1

s
s11

r4 .13
c

1
r 1 4'1

0.1 1,4
'.)

I 11 .1 c1

II
sc.

, C
P 4

rt,su. f -
.3

4411 C
. !

r.
S

.

C
 O

7 ro. 3 ' sr C
. c- f

. 1
( 1 f

t
u r1 0 or

1: 4 tr.
4 41 4 V

 P
- - 0.4

r- L
.

et c.)
C

.
r.

r) it- sr
4 ea r 1

I r .
c

r
4

1,41
r C

r
.4, 41

IV
 In I'

I C
C

 r-
-

C
I'

4 s' C
r C

 C
C

 4) 0
,,5r) ? r. .- rr4.:

r- f r .
f.. c : N

C
 N

 Y
 r. C

l .4
C

 1
i r -1

1 .
r , r

c A
 r-

r.
rl

e'in i"estrirlf.riter..1 V
4 Id

0
C
p

00C
V

4
r-

1 1
rl 17 14

C
f.

1... is
.4

t N
 I r I

.0 4
C

..4 0 411
4 r I

41 rc
cs

IR
.

t.4 1). -
c.

-
r-

4%
1 .4 r-- 3:3

4 C
 La C

4
C

1J
laN

t.
In t

C
. 01 4,4 ry O

. 4 rt et 04 C
.) pl N

 to U
r. 41 C

,
-0

1.- 64 41 4. 0. Ifs rl
C

)
C

h
.r

t*. I-4 41 I's 41 in
474 41%

 - I
IP

 N
t

N
r1 hl rl rl o c

u C
t)

r. N
) ) N

. 10 4 4
-4

4
.1

C
".

r-
cr

0 41
r; C

l Is
a' 0" C

P
 0N

 4
C

I
U

op.
C

C
. pr. c:

p cr cia. 4 m
a rI

04 A
C

O
 r

re. C
o 4' 0 41 r, ort 0, 4 cr. es N

s. 3
.Y

 C
4;

co
0.1 fel 4' tr. C

)
N

I 4
.4. 41

a
P

- .44.05
1/1 O

en
44) 02

rl M
 0)14 C

44 C
I 04

4 V
I 4--

e
4(4

4)
4 en m

i.-
ift 0 In

.1 C
 in

et es
c"

c C
 III a, P st)

ss e.-. 41- sv.
ekl

r

et it 7
- 4 C

.1 tka C
1 4..)

(.3 03 1.3 4.3
) l../

..3 .3
g

ej .-
In (0 c. 0 co e./ C

o 0
C

I 0 C
I 4-4 C

s C
: 0

- 0.1
P

- C
) 01 0 C

.) 0 C
.) C

) O
4.3 0 C

r C
 4.1 00

(
4' et 1) cr - 0 0 C

I 0 0 C
l O

 C
. C

s 0 0 0
r-

r- /.1.-40.40J0000
e.:10000

1,
"4 04 41 a

c.)
,.)

..) 0 s...1 Q
 1.4 C

I.3 0 0
-3

P
o P

o r4

r.
S

r4 (I
n L

.
r.3 C

s C
I 1.

L's
C

r.
C

C
.

V
. 4 f

44 C
J C

) C
I C

) C
I C

)
C

) G
 C

4 C
I C

A
 t.) c: C

)
01

cr
a0 4etrscC

)0C
G

C
.(1c.)C

)C
'C

'C
P

r.t
0000C

:00C
/O

C
C

O
0C

A
.

44) r 1 u r; 4 0 C
I 0 0 C

) C
IO

 0 0 0 0 0 0
P

- P
- r l

."7 - f1
0 0 0 C

I 0 C
't C

I
C

V
 -r

-
4 r

.



. . . _- 1- 1.0 N 14 10 P.a tO lel 1J r/ f. f-
p%) 3. :) 1.1 f. .2. :2 3 r. 4. 1.7% to 1 10 0 -
4- 4- t- 4- 4 .1- f 4- us V* 4 3 dl -4 4 4s *****
-3..M14.-ANin-aroW444e4Ocrruivr,413.440WW1J 4344.44.14,24403 41

0-60-41,4-41440-'4,-111m:4n-4
4't-,08-14-4m1^1-001J0.ro.J.;JA

-41-1-A1+4414toNlaboww44
4e#:.1.--Wgotelo',44-442P"Wks4PnnPlf4U1,84004.446.-o4,41.110

O O O O O

l'ario-40.4)-4-.1WWw14)-4Piti4suf-4=)441411 a'3104,411a.-0.40W.4.41-4-4CUIWOwo
or41414.1r441441-&43-41J4w:tb-413.J04)00.1),-4wr44-41n...4(.

0O 0 2

1414.Amn-owpti.420...ur.cp-1 otj%s0 .fo-44-14;.Jel-.1aOOOOO
01.-4,3.41pApt.'44-414 A-4n..4.pA
1-f40,14.-4_1';G.w&P4013-113-49-
In.atPz44P,4-441n0A0-6,4-4.3oirit-40-J'Ain,JW44trl+04

t7
A0
0

3>
O7

t70

Cl -4 0 ,1 1,11 ui so s r in fs, 1,-

8- -0 e` r 8-1 Ir - en 4:1 0. VI GC
4 Al 4 ./1 44 -4 i 0 14 4 1 Il l.
mwttroti.4,3*§410C-1-00N-4c.004:11-14!
tuu-wr-mtp.41-q..sin.01.00,04thp.-1ax

e ...-,11.1.........ro..
.11

IP41140.41+0WweNN1tl .4 )1ppanw-4.44,1
.0pat.J -443)0rof4WV$Ch-400N.r.n .a.ilJu.)44..,..04-...Po.stakiJr-.Wcpw-.4-4p4t3Adllwipwr.-4 4,1ct-LINP..ulr.,.)Alsly,--..

,JI0430.1-444v4WC44:1104M04,w43,A1)
..1 OOOOOOOO -

...
.. i,Wni-.,....4-PJl-B4.11011;

-144/%400M41,14W.-114 4.:-1,4,1414-,..4....ar,Jt.r.t-nrA4.,11
-2-40-213W-4-00-44-.A.64t4-4,414'-.4-4u*AWmt44-40,./1-0442-4-41.404 1 r41,1-i. u4.-0,o4L4-4Jo, ,
.J.11Jr..013,-Am.4.41.-443....0.0.1

4.4Wo-.11-ItoNNWV.1(441-4113-444,D-4.44,mri-L..00-4-4M.420r.N.4.1.41w4)
wf.bt-Mmts-Vnul-mW-4Ww-44
4-Vsk.b.:11.1440-*WMW11.
08-0-141,1114-4411,0*.t01-41-14r4,-,P,41,.--.r41414414c00.(p)-44
WW,u41V-Ow04WOWm--.10-(,011-4

fN)

0
1:1

_1 I f I t, an f Its .f iN rOOOOOO . OOOOOO
I -4 I' 1 1 1 t t. *IN 0 1 e

I t f I / II I .1 ../ It r u I As
1st 4 .11 - - -.I .1' I) e' sI *. r- n..
c -4 4 te a. Se' -4 p r.



1
1

.4.
s.,(" 1.1 .1 '1

I
:

.:'
I

. 4 ,.
l

.)
I

l' .1
-t « ..f, ...

,.
II-

t
c.. I, C

.
t

Ir
.

,
j

i
.) j 3 so 3 us 7. sI

.1 a es ' r .1
1"

s' r
._

411- el.r.ft
:

.6.5
:- .511f

t
4,

i l
.

1 . .
, , ,

. 5 1
3

I. 6,1 f
..

5
.

no
4 r

6. .
I.

.1,"
1.1

(N
I 4. O

O
O

 0
V

J . I
r- tr

".11 r-
. .

I
45 el ',

J 1 .1 .5 a
I ,I

it
1

1
1 r 4

.
1

.
t

1
0.11

r
- -

, -
, - r

1
.
3

.1
A

t
It

.
4

l
l r) . al

f la
a. I .^ lo 15 1.: .s rs 5f. 5118 4%

0
l

MC
l

C
l

U
II-4

-
r')

.t
c.

.
,

.
.1

t.
r

r
II

I.
-I

C
C

.
t-

C
r

c n
C

 : rin f I
n r

cr
1-- r

u
r.

r.
r

ar
r racc

cr r
I.!

I,
V

. Z
 If

f?
f""

..r c 0
4

.1
r - sr

r:
P

. r
f-

Ir
.411s.

..1
'1 f

r
C

f
.

C
.
 
C
 
c
 
.

f
r, C

I.)... c .)
i
:
 
4
1
 
4
1( 4 V

 s
.is I

It L
U

I.
II%

 U
61

v. tat
) fp 1 an

a... fy1
1.1 .r

(5
r

.
1

L.,
I

)
r 1 1 : .0

r
a- c

ta - :
r

C

I,1 lel
cr)

711 _
.

C
, r1 kr

I) j .) .) 1.5 .)
f

4
1
1
0

e
-

r o
I

I.)
)

..
.1 cr

ft r
Lr r

...
--

.1
.."

t j
)

*
*
*
*
*

u)
4

4
.
s
.

.
1

- )
)r

.1., I 1.1
II

r-
t

fri

C
.

f
:

c
r-

c
.

r.)-C
41 4 4 . .1c-r cc cccce.)c-

.,)
tr (1 ; C

f C
C

 tIC
IIf

re%
 e C

 -2 C
 o

r. r
t

c c
C

c-
I

r
C

.
w

i
to

(-
.

ar r- .
r-

r-
1,1

..
1.

I.
.4

f
I

f

C
O0%

011

,) h f -
01 4

C
:

I- c es .Jr
)

r u
t

k. -I
tr. .9 el .1 n

1.
si 01 I

r.
8 C

.
1
4
1
:
u
u
I
N
4
N
r
I
o
u
i
c
.
4
u
t
i
o
1
4
7
.
4
-
-

1
.
.
.
I
n
1
1
1
 
N
V
*
.
)
4
1
-
c
l
u
f
t
r
1
 
W
r
I
g
"

.
4
6
.
6
.
1
.
4
M
i
o
r
s
1
4
-
G
N
M
4
1
4
.
t
*
,
1
0
,
1
4
r

c
i
r
i
l
r
l
r
I
N
N
O
"
1
.
4
q

).1.e1 rqrlciw
l 1 m

.arlr1 m
o.lenceom

C
e

I
"
 
'
t

4
'

R
es r ,

a
C

r-
C

I a. ..) 0. a- r
4
.
 
o
r

41
en C

 r-
an ri .r) qr.

4 a.
lat r- j f

II`,
w
e
.
0
0
C
,
4
4
.
4
N
4
0
4
4
e
d
e
4
4
:
1
4
r
t
e
0
 
V
,

r
r1 -A

 l e 1
1 3

1 "
C

'
r-

. N
M

I 1
n
i
f

r
F
.
r
J
r
.
N
.
4
0
-
4
C
C
.
C
t
C
P
P
O
I
C
O
.
0
4
-

r
i
e
l
m
n
m
p
1
M
m
I
r
t
r
I
M
M
N
I
I
I
M
P
:
N
r
o
N
N

4
0
M
M
C
C
4
'
,
4
0
M
M
O
N
F
'
4
M
r
1
W
C
-
8
1
.
1
'
.
4

C
IC

%
441%

1V
3U

I4C
.IU

N
R

41411%
st.M

4lioC
O ,

11 0 U
N

 C
l l'

C
A

r- -) al co 4.) .c) is
.3

1f1
11 N

r
4
 
C
r
 
n
%

0 tt 9-
1
1

C
.) C

O
 tr U

ert zo M
 la

r 4
O

O
O

O
O

4
m
M
N
N
N
.
4
.
4
.
4
0
1
.
4
4
1
L
:
4
1
0
-
0
w
0
 
c
u
.

.-
4 .4

.4 i 11
I 4 4

.
. -

.
.

O
k
s
.
4
P
I
P
0
1
,
1
0
4
0
4
1
-
4
:

6
u
i
r
.
C
e
r
t
.
t
r
e
f
r
.
C
m
i
v
i
r
.
p
i
r
4
N
o
m
f
e
r
l
p
.

.
1
.
 
0
.
4
0
1
.
y
.
t
M
M
4
M
M
P
-
M
C
.
-
1
0

1
%
S
u
i
r
M
N
4
"
,
C
N
t
.
r
0
4
r
p

.
1
0
,
4
4
-
I
n
M
N
.
,
O
W
N
M
4
4
M
O
D
e
p
l
e
-
O
w

I
c
i
r
t
-
N
c
s
4
.
0
1
4
,
0
r
m
O
4
r
.
4

4
0
1
e
1
t
v
e
s
v
4
4
1
0
0
.
0
4
.
.
p
.
u
.
4
.
4
,
"
.
.



1-
.-

86
-1

-6
1.

p-
st

a-
-1

14
--

-4
14

.n
ad

el
-.

-6
44

P
4i

4l
44

4.
.n

11
ft

r.
4.

30
I.A

1-
4-

4.
..4

44
.-

Ju
er

--
41

.4
w

4.
.4

.4
16

-.
(m

4-
43

11
.- J C oO h - . 4 :0 4 . - to r 1 111 4 . 3 L

)
I

Jo
.0

 -
0 

a 
s 

k
r 

a 
0%

 .1
 4

'
I s

 c
 o

 .3
 0

 4
. 4

.
.)

tt
s 

JI
 1

J1
 -

.I 
- 

4.
.

- 
C

 O
. 0

3 
a 

' J
 -

4 
P

J
-J

.)
4

J
:4

 J
.

.1
1 

.0
 4

 I.
.1

1
(.

"
1.

4
l

1
1-

 . 
1-

 I
1-

 1
. 1

1 
4-

I.
1 

4-
t

4
4 

Iv
 r

P
I 1

4 
la

 1
.1

 1
4 

Lo
 4

. 4
. 1

.1
 %

A
 U

s 
in

 :i
I

-.
)

r.
 r

-8
 4

, b
 0

 .0
 IA

 0
. C

4 
41

 L
I 1

t-
r0

 v
s 

r,
1 

41
-

4-
 ti

t c
ri 

* 
Q

 ..
.I 

m
 Ir

 4
 to

 u
i 4

-4
o 

.3
 -

I J
 ta

 .
I J

 1
 . 

4
.1

1 
43

3.
 -

u
-

-
(I

I
.4

41
- 

n 
U

 C
P

 C
u 

0
r)

 0
 -

4 
I,.

 -
1

n 
.3

W
-4

.3
.4

W
,A

01
1J

0P
0-

Jt
i-t

-t
I'i

liL
ql

4)
0W

0O
W

4.
6'

O
P

tn
eW

4t
hm

t.s
t-

co

+
%

P
S

., 
4"

P
to

 t.
 4

, 4
4.

i
S

. 1
.4

 t4
 ..

.a
J

r.
I

3,
-

-J
 0

- 
J.

 s
 4

 .4
4

,
c.

) 
0 

C
.;

A
,

.4

-.
/
.3

-4
.0

1.
,4

-4
-o

w
w

-I
N

4r
.3

04
4%

1I
1

It
t*

. 4
 e

j W
 .n

 4
 3

n 
V

-
I I

 .1
 1

4 
- 

-1
 .4

11
 J

 t 
0 

r 
0 

0 
N

I 3
 I

13
 i 

J 
14

 Y
 )

1
J 

11
-I

.)
J

.1
1 

J
(4

0 
to

 .-
J 

.;)
-4

1
1

1 
l

t-
I

1-
4-

4 
4

14
 -

.1
4-

 4
1

1
t

1
el

al
 ID

 4
-1

.4
 It

 O
r

41
4-

4.
4

I.
.1

1
1'

W
 1

*.
 4

-4
1

t
-4

t"
,

6-
4 

C
I 

4 
r

1
1

O
 O

O
O

O
O

O
O

O
O

O
O

O
.1

1
r.

1
1 

-
-

3
t

.4
rr

4.
,

.4
 .f

1 
1 

) 
14

j f
j I

) 
4 

11
-6

 1
4 

11
t

I
I I

1
s.

e
to

11
14

4 
1'

 1
41

 I
T

us
l -

4 
II 

-J
1.

1 
a-

1.
1 

r
)

%
al

4
1

it
-

0 
J

:3
4

es
.)

IS
 C

r
e 

t3
IL

J 
I O

 -
4 

c,

O O C)

..0
.j0

1.
11

.)
44

.,!
.1

.4
7.

.1
14

1.
4

.1
11

4
t

.
I

1
O

)
t. 

IN
z 

r 
.

-I
. w

N
J

J 
.

t.s
 V

 J
1 

J
J

4
_ 

1
J 

..)
.0

0.
;$

 9
 1

-.
_)

.:
0 

0
4

,3
'1

1 
.4

J 
:1

 .)
 4

 a
il 

-
.

J
1

-s
 n

 s
0

;
)

e)
-4

 P

4-
1

I.
 n

,
4

.:
r

1.
. 1

14
 1

.4
 I

P
. :

1.
 1

0 
14

 le
1

:t
4)

44
C

) 
,

e
0-

* 
4.

/ 1
4 

4
t

n 
j

4 
I 

I
1

-1
4 

4.
i's

 :
V

I
.fl

-
I

s.

' I
to

 I
4'

 %
.4

 -
1 

4.
 I-

 C
. e

s
1.

44
r

I
4

l.)
1.

0.
11

4
r

4.
u

n 
1.

) 
ri

og
 1

 n
I1

-
J 

-
1

1 
to

n
J 

1
.1

S
1

J
-1

 -
4

t
4 

1
c

.1
 I

-
V

I
C

. C
 I.

 -
1

a.
.

-
41

 1
.0

. 1
4

J.
1

11
r

3
J

1
-)

1
,J

 n
; .

,
I-

O
 1

1
J

1.
1

I
.1

. -
4 

1.
0

O
O

1J
J

1)
 L

i
t -

-o
1.

4 
0

r
J

4
4

6.
..

It
r

4
_)

 .4
 I 

1
11

)
11

 )
11

.1
 a

1
1

1 
J

. r
I

- 
1 

1.
1

1 
0 

-
- 

i `
-4

 1
1 

, d
to

1
!

1
1)

4
.4

)
J

1
4

)
-

r
J

4.
J

I
:s

-J
0 4-

4

1-
4

s
e-

I
,.4

1,
1

1.
1.

11
f-

1.
41

.
5.

1
is

- 
0 

l .
 o

.o
.1

If
-4

4 
J

J
.4

.1
 k

:3
 :r

-I
r

4
I.'

 l.
.

1-
i

1
(

I
t

I
j

-4
-

a
.1

.
#

1
1

j
l

11
/

11
I

ft
,

4
1.

.
""

J1
 t

i.1
 r

3 
C

 0
 to

 -
tt

.0
44

J
.r

s
1

s,
4

1
f

-I
I

I
vi

 In
 J

o 
(.

1
f

-
. -

J
t..

 4



zA >
4 x 2

1
4 

81
.)

 1
1

C
.

I-
it

e
..8

t
.

I
11

 %
1'

1
-

41
f

e 
l

.
f

p 
i t

. 4
.

.
4

r-
Ir

I f
-

8!
1

I
I

J
I

I.
f

f
1

I
1.

1
11

-
11

II
I

` 
r

1
I.

d
..

1.
I

I .
1

I
4.

.

.1
1'

 I
I

,
..1

 .I
1.

!`
r

.
,..

-.
'1

.1
8.

4
C

,
r-

4
ri

4.
s

.4
-1

1 
-

I

11
. C

 l
1.

I
I

i
C

I
f

1:
.

I
C

.
P

:r
4 

.
r 

s
f

.
.

I
f

r 
1 

4 
r

re
 ..

 r
-

.
-

...
. r

.
I "

,
.0

88
.

6.
.

. (
r 

r
4 

r
4-

f4
1.

-4
4

1.
1

t. 
. .

1
..

1
o.

:1
el

I
1

I
In

I
r

in
 V

 Is
f

I

f-
1

4.
:5

J.
88

1
1

4
4

is
s'

.4
4

r
II 

88
41

, .
4

r
1

18
r.

 . 
sz

t
t

J
.1

4:
11

.1
r 

1-
-

if
te

s 
1 

.
4.

1
4

I
ifl

.s
e 

sI
 r

, /
,

*t
.

.
11

I.
1

16
.

I

1

I
f

1
1'

1
1

I
c

r
I

I
I..

I
. r

I
r 

1
I I

X
11

r-
8:

 4
11

 ..
fl

!
,

1

r.
r.

4.
..1

P
C

.I.
1

f P
r 

.4
41

:-
? 

4 
II

f.
1

1-
r

.
4

81
.

e
1 

if
1'

4 
P

I r
 :4

g
f

r
1

: I
.

L"
.-

p-
 G

r.
 4

'
- 

t f
r

t s
. s

11
%

.4
* 

1.
f'

11
:*

e
I r

 I 
r 

.
:.4

.1
.1

.4
.:4

r.
...

ci
le

cc
rc

ec
s

r
f

P
 -

r
-,

*
e

ts
 P

 t 
r 

f
1*

-
C

- 
I 1

r
1 

r
t

t-

0
co c0

'.4

r
n

I
I

1
1-

.1
 5

 1
 r

 1
- 

.7
-5

 s
al

t r
e

el
 .1

tr
. 4

:
1

t
4.

 a
t

rr
 P

r
4.

 e
.

88
1 

J 
p-

I
5.

41
 (

I. 
1.

1 
fl)

 ir
.

1I
r1

 1
1 

et
, I

II 
0

gc
l

J
I

1
el

IV
.

I"
 O

r.
 .n

rs
r-

 tr
 I-

s(
1

1.
1-

 S
A

 1
 0

 1
.. 

0 
.-

r-
us

 r
is

 is
, 1

-
6

1
1
.

**
**

**
*

.
61

J
11

 1
1

r
.%

 t.
 1

3
3 

0.
1

t 4
) 

.1
, -

-a
 e

s
is

 1
1-

48
8e

)4
 e

is
si

rs
 o

's
 (

1 
C

U
 U

se
- 

c 
If.

..8
1-

 P
. s

1 
4

4
1 

4
r4

t 4
1

Y
, r

 4
4 

P
I C

s 
re

 a
 O

c
.4

(,
 e

s 
r 

C
C

.
IC

. u
. r

.
IC

.
C

 r
- 

V
 r

..r
e%

 0
C

) 
C

.
4e

re
sU

lW
ri4

es
00

W
1.

.0
5,

1"
C

U
M

44
r0

54
V

O
L.

0 
P

-0
41

44
-1

0C
.
4
4
1
-
4
,
T
h
m
M
i
n
o
l
t
s
$
1

.
 
r
.

.4
.4

r` c

.
-r

 r
4 

P
- 

C
) 

el
P
-
 
e
t
a
)
 
i
n

sc
s 

in
 C

r 
r1

 C
P

 e
s 

4 
o

f -
 0

1 
0 

I
La

 J
. f

e.
 r

l C
-9

a 
es

 c
C

. 4
4

r-
 f 

e"
 t+

1n
u 

fr
1 

.0
 la

 If
. 4

8 
" 

1 
4i

%
; e

l .
34

 1
*

1
.
6
a
4
1
4
1
u
$
M
1
4
.
4
4
4
1
4
1
1
1
.
4
.
8
4
-
w
r
%
Q
.
0

-
 
.

14
.1

0L
0.

0.
rs

4u
44

14
.1

04
.4

ks
cr

e*
".

4s
e-

p-
4
1
1
.
-
8
6
.
4
1
C
8
1
.
O
c
r
O
u
e
0
.
0
(
r
w
c
a
-
c
,
w
w

q
v
I
M
e
N
M
M
M
m
e
o
P
o
m
r
s
i
m
g
4
:
4
N
N
(
4
J
r
4

f-
 L

rb
1 

C
P

ps
 .e

 0
11

11
 C

 C
44

.

4
r-

r.
 4

'.1
 6

,1
1 

4'
1 

C
 f.

44
*1

-
C

. 4
 .8

4
1.

8.
1 

r
i .

I .
/ 1

 e
l C

r 
1 

IA
 1

f. 
1)

 1
1

11
4.

 r
- 

-0
c

r-
..4

).
.u

-c
re

l4
r-

oc
.-

44
,O

w
e.

00
%

et
r4

e.
r 

r
- 

r
8^

 c
C

it4
te

 S
r

,r
4 

e 
s 

.4
C

. C
O

O
1-

1'
 -

51
.4

; O
rr

 A
l ,
4
4

r*
1

el
 c

P.
r 

01
 e

t N
 P

I 0
1 

C
4

O
ir 

3 
gm

 r
. c

m
 e

s
- 

- 
-



8siC

A
I- r" e fl

8
1

' I L.,
I

I- I- a 0 41
..

1.1
r 1-

16..
to

f .
.i 41 .

4 .....n.-
.

t
r

.. 4
4

a)
I el ..

f
I ) N

. .
t P

 0 . 1 kr
I r 1

.1,
i 4 v. N

-
al

f
I de. if - .

/
f

11
P

I r:
0:

t-
4: t

....
i

. 4 P
O

J 1
1

1 s
a

1
1

. P
I 1 . 1

1 r a .) 0
IN

I
O

S
.............. ***** 004

......
......

. 1 ' . ..I
I

1i
1 1

6 .1%
1. ) I Is' 4143..) )

I
4

r .
1

f..
I

..
)

A
 r-

I
.1

I. le II
.1

I
4"

-4.1.141

e
f"

.
C

." 4 r
I

4 ftir
C

. 4.
1./

4 4 1: 4 4 41
. r

4
.1

4*
on .t r I

,
t

c C
4 a.1

4 C
y

r. co .-
r

or
r '

4.
r

i
.0 r

r-
I el

r
:11

r
r

.
,,r1.1 rr.cc;

c
f

-.
o

.4 . .4
.P4

.1J I t 11
a o

s
o r . ,

f..n
4 .

I 0/
1.1

C
 . 0 .

r-
r 1

P
 e -

. &
If

I I ,
I- or. 4

0 L ,
:

1 1
'11

1
'11 I

IL) 1,1 1.1 P
40. 4-

-
c

fostr fel V
e or C

 f
co. P

t :o
f or

t
I

l Ill J t
1 .4 .4 tr%

II
I'1 t

LI P
**

t
.1

.1 t
0 in P

. . 'A
.4

s's
J1

t r
r1,44)i.e

1
to N

r
r

t
P

. P
I

-I -
I --I

N
 2 4 r t/

.4 r-
./

if
.

44 .1 C
r -

c
o fr

r f C
'

P
 4 V

" P
. 4 0 P

a
0 el r.

C
: C

.;
C

1,1 4 t. 111
s

4.-
Ir

.1*; c
cr r. C

l
C

h
r4 or C

A
C

 0
4

F
. C

cc v C
C

 4
r-

tr: ,o O
 .ft, r.o o

4.
- 441

C
. C

:
4: 4 4 tr P

.'
0 10 I't in .4

s
*41 C

 el
1 r

N
C

 0 e
P

4:1
4 r.

re P
s.....

.4
.4

ip.4

000

1 cl
I P

I
i

U
1

nI 6.1 4 ;
I

1 r
. I

. pi Y
.

C
o.

oo
1

`1 r
t-

I 11
1

16
tis

1 sco :,
o 4 r I

40 4'41
.0

r
a I-

If r .3 P
I n

of C
s

1. Y
C

U
-1 41 t' I t

oft
r

.f
/

f
.-

.3)
.

$.3 0 if. ir te
'84

4
I.

4.
1 -I

-t
-,r

'N
I L4 0.

,r sl
ts4 44 d I

tl
4.0

F.
I . - .0

4 1 1:11 10
Ifs 111 11 111 11 on

a.
tr.

1
II I l .1 1.1

44P
Inorf1 1

avo1irino P
I

1 P
1

4
1 11

r%
C

A
 1-4 r M

 r'
1f. t

^
r C

£ ( o
a II ) A

- .4' L' 0
0 4 t: 0 , 4. F

.
C

o 4
N

 J .4 . A
-A

 C
r

£1 .4 4- M
 e

r.-
"

4 P
 j

.4 .4 (1
C

.,r 4
t- ro 0 4 r C

 it%
N

.o ot 0 11 : co o
r ..,, M

et .r R
 4. 41 c'N

 rl
II

4-
41 f J so or

1-- el v.' 411 rrl C
 In

C
.

c.%
 f-

41
vs V

I
4

el ri r.
0-

C
.

r I pi £4 es rj
1.4 rl el ttO

 N
 cs1

r4 P
a P

a P
I P

I r
Ir4

.1 cc"
1

4.4 4'
. a

41
' J

4.4
I

Pr` I
C

C
I

0 so11...t totiC
,

0 re 1-3. (.1 L. C
C

O
 1.4

C
..4 41

f
C

C
I 0%

 I C
. t...1 .1 4.)

C
.) V

 0 -2 co 0
-4 o., .1

I
.0 II

I-
41 r.

t. ft 0 0 c C
o 1" C

C
 o C

O
I N

 11. 41 ;
113 4 0 0 C

O
 17

L1 . J 1...1
1 4...1 1J is

4.
44 A

.
44 dal

-1 -4 l.4
)

r: e4 -4
I.

A
4-4

ft
o
c

4 1 %
) C

 rI ri C
--

s'7. 1
l

C
-1

C
 1")

)
r

c
r1 C

.' 0 fr. C
 0 0 C

S00000000E
/LC

0 P
t S

A
to 00 C

o C
' C

o 0 0 0 0
C

o 0 0 C
C

-11.4.400000000000C
100C

,
rr%

 .0 41400100 C
) 0

0 0 0 0 C
) 0

C
) 0 0 0

o 4 GIr4 ft Pt
0 (3 C

I C
3 C

3 C
3

ft 0
tY

l%
 0 el

t.r



1
J

i
r? 1

I
I s

'I
s

J P
I

:
/

1

r
.. ifs^.1.-rs.11.

1.
0 -1.

r.
alt

C
a

t
3 ,;3

3 U
. I I in il

I f -
5 l

..
.1

1
,../

t
I

I
.1

4
C

 i t
I

IC
. l

-1 c r- r
.

,
tr

II I.5 %
JP

 01
1

4
r

:.
. .

t
...

.: ; r -
C

U
-

" le
1 -

1 al ... ..*
I

.
U

.
.

,
.

.
1

y
1

11
t.

...4
,I

Is'
I.

r
I

'5
1 I 1

-4
-

I
>

1
LaWI-)

r-
-t

C
1

C
r

s.r
t

t
,

.
c*

r
c r. a

.
t

.,
C

.
C

C
. C

C
.

C
.

- -
-

4.
f

(.
t.

C
 .

-#
-.

4. C
#C

 r c
1

se M
t. 'et

crsrN
4.1-.

.....
.

f I. 1:
V

 C
.

...t
t

f
:

711

.
f

C
 f

I fl
r

I
f

C
a es

.

tp In
,

y 1,1
- 1r

r
L e C

 r
r

.
1

. r
4.1 .1

.:t
17

y.s
T

.
I J 01.

1 t
I

C
J. It.

C
V

I.
IN

. 11
C

. f
u c

15 I`
1. f

15
.a

1
10. .-4

I a
en tee .4.

Jp.
.4

.1 -
11

It
1

_I
O

O
O

O
O

O
O

O
O

O
O

r.
j el

Is
I

1..
L

f
r- r

f
.

l a
1.

J
.?

.1
t-U

)

r
.

et' r
"e

r
..r

f
.

:
Z

.
r

r-
r r f .4

'
t - -

3" C
 r

.
c

J t .
I

""
f".

- C
cJ C

 J C
 C

,
.- r.

r 1 r
C

0 .c
4 P

r If
f-

N
ft

r
r it

f. fI
O

O
O

O
O

O
O

O
O

O
O

.1
4

s rs
is.

r
f

.
tr

c
-.1 r I

..
. S

.
¢ I

11.C
 r

000

I
-f

I
II r4 4 el in in .3

r-
r-

V
-

f
'A

N
 c1

#
r

4 -0 1 -
O

.. IA
. r.l

iv. 0 4.
f

. 1 Ø
 .

. , ) I ,
S

.
101 it' P

I Ib U
. 14 111 N

 1%
 . If1

-
ill

.4
V

U
I f

I p
1. I C

y Oi
J

1%
4 I.

0"
.

ell
1

I (1 C
is Iv 14.1 r1 L

J
u- to

1 U
 .1

a'

. 1. U
.) -

J
0 U

. 141 f 14 V
101

1 1 J
..4

11.
G

 r-
r 4. in Irl

f
- a. t t1

1
'

1 1
I

1 .

--.;
14 4

e t
: :

c.
- f

C
U

N
 4.:

f
r

.

1
..r rn 41

4 r-
4

C
 d

1.
4

0 0 rJ N
l r-

r4 -r C
r I t.

-r
a 4 f

U
N

 er
a.

.0 V
c, c

tr.
t

4 C
 rn en

4.)
a t

4 4)
c

41 r.# u
-

t
t- r.

t1 sr.f
4

a -1
ri 4 n

c,a r n
1.

-4
Ir. 14

- Lb
C

.
I.-

C
. s.

t
r I

11.4
11.

4 44,1
ir 44

4.4

.J
-

.5
1 IJ ) #

41411(C
 4.(sL

4 L
.I

t.
1.

II.
1.

C
 1

C
 t.

I -
J C

I 1.0 L
l LI 0 0 :1

.1 0
Li *.f eJ IJ tj tt

I
I r

C
 C

.*
C

 C
 C

I C
.

E
.

C
. c I

t.#

r
J

.3
.)

0..)
4.0

) %
.) 1.1

p
O

O
O

O
O

O
.#

J
.1 14

JP
I

;# L
1

.1 4
L

I
-I "

1.
0

4 ) C
3

C
' C

I C
r

t
.. r

4 r- c.
c3

c%
r cs

r. c.
4.1

I
cn

re r r'000r°0 C
o

C
 C

. C
I LI C

Y
 C

 f
r

C
C

t 1 C
. C

I
C

I O
 C

 C
o C

I (1 n t, C
N

I r. C
 ( 4- 0 0 0 n 0 D

C
. C

 C
 h C

I C
:4 C

 17.) 0
.

I
C

.
t:. n ( 0

ir) r irb C
 I .

.



ga 14 1.1 ul u r 4.4 3 . 4 4 ' .t 4- 4 . 4 % IN .1 n 9
" 14 r I g . I to 0 3 r4 t.4 %It 1 -.3 .1

14 sra JI VI ra 1.4 0- so 1.4 hi 11 su metal.+

Pa 14 - ett W CO sit 133 r- 14 4-- -4 4 -4 so Iv
-114.8214.10-1I1t404;p14.1)414.7.4%uo,qp* s a MO t 13 .33 14 .4 tu -4I.1
1 ..24o1.1P44..J'AJJ.0-440p-4.1.,$1,P

WWWW144-44,*M4.4"4w(seivi.119-4W:g41815-41,4104.41M.N14j 4144%11s)
.UP18^010114.-4.1141-*Cf4141nJOOOOOOOOOOOOO

.0 U I et 44 IA hi Ill 44 La I s3i 4 e j
1*$11-w-ow.P.n.oNNviel.oww.ootsmwive4.-Auto.-4034ssn..,

11/1.143111.1111411119140111414141.111
J .1 1..) 4 a..a 4 tj 1,4 ,,,) 4 is 1. 4". n 11 -

al .ss ti 44 # : -4 1; 3 .3 - p ;. ;.j

3 3 .11 O - to 4 f- 1.11 -.1 0 11 171 1. fJ 0 -4 :r
+.01..4.1147.11%91-41-1.10-110.1.13n.4 r e* -4 j 14 11% .1 0. 0 .1 JI ...1 ,1 I p

tJ P .1 e. 3 All. ft r) r ii a 4 lb .1 r so

; :-* -3 j 0 rJ -4 I .1 .3 .4 ..1 .1

1 I / 1 1 14 P. 14 IV 1... 1".. f. 11. n i 1%. 1 1 1 1

orth.no.o.n.sul.nt.P.r.4,P1,4401.no.
v,-nmw.Vtot.**-rlm'crw-4-4-4-srwwk..

a

- too 64 I-. -e - tst 4+ us 1:3 r 4". 1 el .0
11 f. :1 14 'et 4. I-. 3 vs r4 fs) 1/ 0 4 La 4.1f 1.11,1 6-1 4 44 -4 tva r 15, C I 1%,

.3. .4 s O. - tl .4 4 ea 1.3 -4 4.. 1. - 43
4 II Jl sn 1 I - 4 0". .4 '-f) 111 14 U1 1 -4 ) -1

N000

I s a r , F.; IJ 4 1 eyr J 2
.1 D.J .4 . 1.1

3 4 9 J 1
P 7 1
1 I .1 ,u r

00

up T.4 %,1
,0 9 '1. 4: .4 a ,

-4 1 . 1 I . -4 - 4 .1 . D ..1 8! 0 - I .1

/I '4 J 1 - II 1
b1 J J 8 .3 .0 'I J .1. r

w .1 4 a '.1 1.`
.1 4. 41 vs XI 31

1.1 11 'I .31 7 . '1. 3 '1 1 ') 1: : . iJ t 105 ..,)41.1;

1. IN 1. 14 tJ t.4 Lot t l 4 fa to' Is 1 s
81 'I .0 13 1.1 - 1 t. - s. r J 1'4 .1 110 I u 4

s3 -1 .; 3t re 4 O 4 41 1. %I. 4' lc ^ 4 41,- J

- I I 3 3 4 4- to - sa a re 4 .3

.4 t1 - f' 4) if,/ .1 1' sr III .4% 1.1 P J f l
54 II ,) n u h 4 e el .4 - a
33 e l f 4 tr r 1 - of 1J f 511103 / .31 f 1

a pa pa
1' s J 1 '4 .1 :""

J t .1 "' 104 1 4.4 I J 1 1'911 OOOOOOO
4' r ..4:45.4..rJJ.:54,111JJ .111111

1 CP.) -I I, J 9 31 .1 .0 31 9 -
1 .4 J. 4 .1 0 4 + ' '5' -5

4 9 P. 4 J .1. -I 4 f 9 .1 O -1 .1

,0 . a s 4 1 1 J 4 1

1
1-.18 5I I 6 8.8 1 0,-11 ..

it ) I 10-1141/1.1.4 .1 1

5.. st5 l.1 1 .4 4' l t t 4". I I s

4. .1 -1 4 I 4 s; t f .. f 4 I .5

1 ! I . P 'O 9
.41 II .1 I %. .1,9 .1' V, .0 I.
/ I .- !. . .1 4 1

I 51 I ..1 1.1 1 - I 1 1 44



O
Iti

6

.41.1 .411. 1 1
C II I.

a .1 a i .3

CI I 1.
N Or-

CM .....
.1 I 1r-

. r r 1 .
. 1 I .

L 1: 1 .1 rt I. r f .

r f 4 1r r"

1,- C I,
C .1 of 1.f.f..r.fir.

ro r 0- I. .1.. (.. .1

t IV I. It . I,
or. - r r- u

r. r I j f 11 r tr f 16 .11.
SI1 4 1 1 5 I

I- I- I 1 1:5 11
.4 I I 1 1,1 I, .1 I 1 I I

1 ' 1.t I .11.111.1.i.11

. I I I l
C. 1 . t a I u I.

r ! r r r r I
e r C r C C.I c . r- r

I f 1 t 0; . 4.
.4 r f . 1 ( CT r t-tjr t r r 'refl. r4 . r

j*Je4W04
.11 (I 11 io I (I
7) r1 1'. 0. 1
Cs 1 rin el

1Co Y. 111 tr.

) t -
le V 14 1 1 1

- .54 4 1

.
C.

1. 11.. C.)
P. C. 4. r. C1
G .1 fl v'II : e 4

.1 4,1 4

r11-of r rra f 1- a -

re .. .0 (5
1 I.5 Sr 1.1 Is

. 1 41 1,1.1 rs
I 4 4.

1 4.1 0 411
r1 Cl CI 1 I IC

.1) 4 1J
4. r. - II

.4 ..t O C.1 ra

0 el J 4.0. (rl 4 r .4) 3
0.1 4 CP 0

4 4 4 . 4 -

I: 1%1 r- V
f. r 41 r

s r -
fr. -4 It 0
C4 51 r- F.

r- r-1 4
1. I. r t-

-

(

I a' o.1 0
f IC 4.-

P.b rir .3r . .0

I. C. r. , s* '
I. 1 .;

0OO

8
0

i . I ; .es tit t 1.1 t p- .0

.1 r 11 II r fe . I 4' 4' 0 0 0 I.
r pi / t., :11 .3" 41 0 Ill O. oh j 0 . 11.-

u n I a 1.1 ni fs I- I;-..;.14.1*L.C.MMU.MhOINMI.100t"/..
I 1 0 .1 .4 .1 . . ) .0 WI r 11 4 .-1 -0 I

I: II .1 1 1 II 1,1 PI t ri ir
r 1 1- 4- 4 4. 4' 4 .1- t -t

.
tJ
4 .1
t
u

. .3(II.

1,crxil,vrWrwrir-.$4.7',04-0..C.6r.a4r:CW4.m1.41.1vu.r..0441r 4 o'. r rift' r rl f* P r s to' .1 c. r r . o c P - 4 4 4 a 6 e r. 4 roer r r I 6 PI r 4 FM CO 14 q r: r- r.
0:.11' 1' f r . r4 C rr t - 4 r- riel P. fq s. 6.4 1.. C. C It C C. a'-J -1:44- 4 4 4 f'4 4r' rs I r. rft r PI in

5 r cs
C I I% -1 ar

."1 I I .0 4 a.
I .1 r1 "Cs crl

.110111 (..1
11(13- 11.1.felr41).181(101 e 04

..

r's
4

I

u141.044.
In ). It

C 4 Co C
IC 3 r4 411

la 11 r rt,
t;
s. 1. 1 14 f4

v.-4

t).. Q 41 i) .5r 4 el v rs is ry
on J I .4 p. G. ors a4 ,V

1 t` f- 0.1 4 j q". 0.r1U-.01.1rum4m00s4kru
jr0.4.441N4,M4M0.4re
C=Wu-11.4MriC,W411--

41 re I; .4 .1

00PUr..t.C.
0-146.f4C,1414-cre.-,44ia44-01r4)414

C Ifs C to.

15
0 Is- to 10. er
1. I -1 vi 11 r

1. 0
C4'.C .C

el 1. r 41 I
irr. t c r

fJ u, r 11 1.'



11 I . i* t .1 1
1, IP I 0 I t 6. 1- 1 I
41 10 4 I , ., . . I

- I r r I Iz 4.'
I I r 1 1 1. .0 f- .6 1.4.....I.
. 4 11 J .) to I I I ,
g 4 r f I . f: U 1 0

. 11 ( 1 I ,1 I. 1

tr

f 14

f I C.

.0
Crl r

I f
47 t t

.... t"

C

r'

r

t r t
r C.
f

I.-.
1. t I 40
fs

.45'.4 3J511Ingt%tI r.5 te r 4414 ?(
t 0,5 1. 11 0 1 ;..- ti )

.
4
r1

P.

F.

I , .5

*I r f- rri 4 C. r C 4*

41 C f
4 .1 t***

1 r r- -fr
t. si rot' f?r t. 4 '

5 *, - I
. I( 1.0 I .

ag 1 I 111'4 C - It ft 41. PI S I I
. .4, 1- 0 4' 4$$$$$0 f t f- I I . 1 t I "'I I . . i C. 1- 1- f- - 44. 1: 14 o -1 3 11 I 1441 1 f I 14 4 ra IV 1 eij prII.1 11 I I :"4

(1
ef

.1 tf .4t
f

Lg.

.,r
1 1411

1 4, /

2 f ". C t t * C. I 4* r
14 41 I: p- r r r le I. crecr
4 It' r r r r I . r r- . f- c r
4f 11 M U r 4 ,ri f f- : L roe rr C'

u r, fs ( 7 :1 1. h r rI .5 M.OOOOO 0410.
t?. 4 Is r' r r'^ .-4
r t f l s -to. rc , _ 1.1 I f r. f. r r4 ri 0,1 C I

000

t 0. T . 1 us 4)
151 1 .1 es U

/ 1 0`
.0 Us r. re. 0.4 0

0n f444 1C 42 rl D.

.1 .r 1 a I., .01 frr- 1 r 4" 4-4 0 1...
41 1 I .4

4
r 4 4

- (-r Cl
.5. I

1*-1cet4 -.

4. lj '1 .4 14* f- J' sel 1JI r' r. 1. s .1 It .4 II C 1 C
0 111 01 14 t...
M41'-r4r.Wtr'srOfor.U1 1V t t - V' I ..s t J

0 1.1. 0 41 4.) .4 . .9 1. I:4
) 0 t 44 I 01 14 -

4' .$ V: 4 .0 4 44 of 4 r f.: tr r. fr C.:
11. Ks 4 t. i0 (1 r

O 4)01-114(10414.4
fts .0 141 4e1 erl 114 14) f-
1-411011.114e5f:0
.-4(..VW*AuJer.ts.

is 4.- CA
54 I r 0
44.1,-f-00.. 1(11.1. 0 Ps J
1 11 N
.1 u. I r4 f.

1 J 1 t

C)

00

ss
C) Cl CUs
C; 0 0 f:000C..
clocIn
oor,r.

t t.
C. C
C.. (-
C)C.
Coo
n '

.oplang--p-(rL)M.1.671^4mmm'11 - 11 4 c .11 U Cs -n 4 C) C..
1 101 Cf gib 1.1 srs 111 r: CI s.) MI CIel 0 4- 0 ft. .1 V- c' yl -11 r1 t I-
4.1 cs. N 40 -0 0 . 41 -0 K1 es

el ,0 04 4.1 0 5.4 In l-S W LI 3 a al
owitot-1.-4$%110u.w.rmrtm14tMmlIMMMOIMMft1M0IMM

c . c q c 1n es I. N O r-- .41 -.5e . Ks f I G. I's r- er ra sr M.0 r: 9-1 0
. fr) re% In 41 4 0' In 4 4.1 01 C. V. C-

11- t (1 4, N eir Cr Cr 0 r. 4' 4% r% C1 44 pl If .4)
44' (. 1." 44 a I- )V Vs 4 fel 16 P. 15. 0 0 1.
-1 r r r rt, OP r fr 0 M Kt 111 fr. rt r rs es



. I 1 1 0 1.8 . re r I , Is 1 I.. t 1 s 1 r L. I. I f f. . 1I el : 1 I .6 I r - 1 1.f It r Itt. I a' I 1' 1 II11 I' 1I .1 . 4 1 A I I /
-. . 1.1 . L' I 1 . 1r 6. 1 1 I r "tr%o :r.11:de.119.1 I.1.1 I 4.4 I 1.1 11.1.5,6

CC
6-4M 2
1-4

4:e

0
04
1.-44 .1.'4'1

e- r -- .r do
1.

C L
I' f I r tr r 4- 4.

I P '"- f. - C .2 el or c0 f r 1 I" or 1.4 r P 4 1: LIC 4 ( r .; P. Iiilt c is,e C.' f` e 1+

f- r r r r r r` c
II. r ( ! r . .- we w 4 4 of WI .4 S .

t
co

co
t

r e 1.1 0 t -4 c ci rvt 7 a J. 11 C1 fI u.0 f rI ff ft ts ( f .1. * .1; r--U N iurrlfl U et T .) ft s 41 nodsCs 4 1111 n G. rI f s en - I r1 4 ! PI If 1.7 4' 4'1 4 01.1 1 La 0- 04 1- 4 . CI'4
I 1 --41 I, .054 .714 .1frf1 .- J re-r1 Ir-asI ..41 1 1 1 / I . - 1 1 . ( l r 1 t r r- r- .1 .1 v. uel Ir./ I's 1 J 4 I 41.1.4.4 4 I r I II

r. f f r) r c r" P. t 1. C ;
e r r r . c t' f . v C t. f 1' 0 C. tfP t fv r t C' c' : it t r Is g

l', (1 $ $ t Is P 4 t f. a. P. it ur t" r-. a. 4 r f f 41 ca 4..1 4 e^.
0.r rg r. , 1. 1. . U I .1' 1'. p."` (.1r p. C s. s t 4 .1 r r c .r , r r . - , I or

. . . 1 . I . .) 1 1 u1 stt J let C- U P." se: I I a Ur f- 4, r a ell a .0 1" -J. 1-
. e. r. 3 set ov r- in lrl Ill 1 .s
rs C 41 r. .0 4 4. 4 elf( Cr CI le 0, 0 -1 F-.-. ) i r-s .t. 0 -0 u) - 011-"I I-) lb " (I% I s 4' .41,4 99Il . ) 13 03 let Ir1 ..1 rs) T- Y1 4- r.1 sc -) -.11 1 0 cc1 rr sr Pi .-1 rl . I r1 51 .4 .- r r1
44 s 111 ION Leo orb sr. Ih Ili II% 11 Y1 In 4'1 41 UN

. C Cl . I 4 4 0 rI r r 43 ... 6 / C r 1.. 1. c CI .0 C) U L. 0 4r 1 ay ...I 41 41 C V 04 v. rs 01 41 tf OD C' ...6 I. 4Is T` T s C. M0 Its VI .4 4 .., C. V a 4- 4t U. C. 0' .c.1-4 c I fr. Is' 6. C3 4 r i es. 41 .4 tt- .C. le Cr rrs I 0.4 . . ( r r s I.- 0 4 PI r. ri t r s 41' 4 0, t1 .r: s. 0( Is -, r r1 . IL: 11.. Ii C t C f- T 4 4. 4g, 1. 4r o. it ti 4 . VI or a: 6.- .1 4 4 4 4' 4 4 4 "1 4 4

Wit

(1 Cl. cs 01 0- 4 rs U. 0/ N r r- of -a 0' a ., 114, r 1 m 01 cr r ft Ift r c . sr t(0 0.1 -0 I-9 aft es -1r 4 re P1 t -t4` A r I r l rn "s N c. 4 C: Q rot so es es Ai,iv re 1, 41. t I I.1 fNI Si.., IA - tt, .
:r 1.1 1. ( tri el O. 1-- n .7 e r ..) 7. 0u t p-- P 1- r .41 at` 0 1 ) 0 0 .0 4. sr% v

a' r r. a: c. .1 c- r rf.. C rcot 114 P l 4 c .se r. a t r. rd. 1 r ; IE. Ca. .0o rolc f EA 4. rPI I; ro re r 41 Ifs r- re u. .41 ff. 1C1 C r ri C PI.1 fit re e 04 V 4r 1)141 4 - 7- c' CI O C 0 WI r. 1: , f Int' r 1. 1 1 1 4 4 f rahlr f 14 sr.



0.
4 

N
 ia

.a
 0

.1
1 

or
0-

11

1%
 %

. .
1 

-4
 4

 .1
4 

4)
 0

 0
 1

-1
 1

4 
1.

11
44

 .1
%

..1
1 

0.
4 

.1
 a

41
 4

 U
s 

14
 -

1 
4)

.
C

l .
4 

3,
 r

4 
.4

t..
/

1.
4 

tt6
 0

-0
 e

0 
IP

 Iv
 .n

u
-4

 -
a

0.
4 

4.
 J

.:3
 te

 1
 J

4 
4

4%
 0

 4
%

 J
1

u 
to

4 
4 

is
 -

I t
o 

vi
 a

 -
1 

- 
" 

O
. 0

11
 0

W
 0

 tn
0 

.8
%

 0
, 4

%
 0

 J
1 

0 
.1

%
 t

e-
 4

)
64

 r
..)

0
.r

)
.4

.1
0

J 
a

1 
J 

0 
0 

t J
 4

n 
4.

.4
 %

a 
L 

i ,
3-

 3
 O

 lu
 1

1 
t

-
Jr

J
I -

3

lu O O O

- 
a

s4
:3 00

..
r 

14
1 

I I
 ;.

1 
I4

 1
41

41
4 

13
 Is

,
?.

/ 4
.4

l
I

.3
1

1
r

.n
4 

4
0

9-
4

r4
J 

J
I

4
14

 4
 li

t
4.

4
-4

31
 -

4

* 
4 

4 
a 

l i
.1

.
--

1
44

 J
1

- 
9

.
..I

4 
r.

*
01

1 
.1

 1
A

 4
 ..

.I
ai

*:
 p

14
 t

l *
) 

.;
-4

 0
 c

t -
4 

.
41

I.
) 

1J
4

-1
"

J 
1 

%
)

1
.0

1-
4

1!
 ..

.1
#1

..1
.4

 !1
1

.3
 .3

 0

C
) O C

/1

0'
14

44
1:

11

rA
.A

.
T

r% C
/) -4 C
,

C
1

,
.5

2
.=

4(

22
.

71
:1

0

C
O

r 
r 

"

IA
00

 -
 0

.0
0.

 to
 I

6-
. 4

- 
t 4

-
I

N
 , 

0
1

e-
to

I 
us

 u
s 

a 
- 

t
6n

 1
4.

 1
1.

Is
4-

 4
1 

t.1
 4

41
, 6

 a
ts

i 1
.D

to
t -

a 
ID

-1
 K

s

tu
 0

 .1
co

 1
0 

4)
 4

 to
 0

4 
)

0r
 r

u 
0 

1.
81

 V
W

 -
 1

1 
0.

4
:4

1.
4 

t 0
 ii

 -
$3

 -
4 

0 
-0

 -
4 

41
 4

1 
0 

a1
 6

41
t

P
 i 

0 
-0

 0
 0

 1
0 

1-
0 

4.
 t4

.1
 k

rt
 V

s 
C

P
4-

* 
4.

 It
.

r:
0.

.4
IA

 1
.

41
 1

4
.4

4 
V

I W
.0

O
A

 0
1 

4%
 1

,4
 e

 0
0

43
 la

1:
' 0

r.
:. 

u
.1

1
to

4-
0 

4-
11

 n
i

IJ
 1

4 
11

 .3
'.1

3 
W

 I
d 

,3
1

I"
1.

1 
r

..1
4

1 
to

 3
 1

.4
 r

4 
t4

1
11

,
-4

 e
l 0

r.
4 

-4
 0

4
aw

 4
, -

4 
L

. u
 4

 u
s 

-
La

1
41

 0
 0

Jt
.1

4 
J 

.1
4

3 
31

 '3
1 

3
4

8%
 1

4 
.4

-
3 

4
-4

 -
4 

14
.r

0A
 '4

14
14

 4
.-

 -
 *

4 
ts

 to
i 0

*
a 

r
r

3
4,

 3
a

-1
 0

 s
-

4/
3

'3
 0

 II
3 

P
r

4
-1

 1
3

0.
 4

 0
0 

.2
 4

,0
 r

 r
-4

I

I I
 la

 I.
4 

f F
J 

P
 1

3 
0 

t3
 to

 L
. t

,
44

4 
s

s
I

O
 -

I
13

 4
3 

1
.n

4 
Is

. :
so

 1
3 

.1
1

I
I.1

-4
4.

44
 ..

n 
14

 4
 t.

 %
Is

 u
 u

.1
%

4 
4-

f
t

01
 0

- 
41

C
us

 t.
4

41
C

1 
1 

r.
s

.
, '

 4
 -

 1
 0

 .3
 O

 0
11

. M
w

 1
1

41
 In

.e
to

K
IP

r
1.

 1
0 

I
11

 )
r 

,1
 t

J
'A

 I-
 IJ

 N
 4

 I
4 

.4
 e

. r
01

4 
II?

r
11

4
-

C
te

 I
4*

.
44

it 
I

N 16
.)

14
11

11
.4

I
al

l. 
I1

..1
t.

1 
IJ

..1
 .

-3
-1

'1
1

I
t (

r
1

.
1.

1
I

I
V

II
l I

r.
 1

,*
./.

1

5
'

r
t

1
. t

1.
,

e
4.

1 
.4

. 4
. 4

e
I .

S
1

'5
4-

,
1

II
14

 g
fr

0"
f J

r
t ,

1 
. 1

, 0
...

I..
,

.3
.

.3
4-

9 
3 

os
1

1
.1

r
-4

 ..
I

i
,

C
.)

.to
...

I
I

t 4
 4

' 1
 :

4
1

.S
. J

r
4.

1
P 

4 
4.

 t.
J

J 
J 

J.
 4

'1
14

 J
44

.i1
 j3

.j 
4

I. 
.1

4 
.1

,t)
.1

I
.

O
3 

4.
J

- 
;

.:
u

-.
1 

a
J.

 .1
4

4 
4 

.4
 / 

C
. 1

1 
4

Jr
-.

91
-6

Is
3

J
4 

I J
-3

 3
.

4"
k

I
al

.I
9*

1 
1J

J 
1 

.4
L

 "
/

a
r.

.4
0I

4.
14

.
J.

1.
'

I
1 

C
...

14
)4

3.
4 

4
s

1 
4 

sn
I)

.4
'

9
2 

A
.1

4.
3

I1
 tr

1 
11

1 
-1

11
4

,
I

I
1

.f
LI

-
If

i
10

 I 
1 

.1
I

; 1
I I

 .
.^

1
1

s
.

.1
:

I
- 

1
I

. l
'

.1
43

 s
c.

.1
 .

.
a 

4-
1^

I
1,

01
I

1
I 3

 e
11

 la
4

1
J 

4
I.1

l,
-1

 4
4 

1
as

s
4

II
 -

4
(.

r
11

-
.1

.
.1

.1
4 

4
ts

I
11

.

4.
J 

1 
1

.
4.

 '
-4

 1
 I

.
si

r 
it

11
4

g0
=

1\ -


