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EXECUTI VE SUMI,IARY

l. Introduction

Title I of the Hous'ing and Communjty Development Act of .l974

consolidated several categorical programs for community development
into a single program of community development block grants (CDggs).
The t'it1e provides for a new system of allocating and distributing
community development funds; an allocation formula based on populati
amount of housing overcrowding, and extent of poverty (counted tw'ice
Under the previous categorical system, funds were d'istrjbuted to
applicants on a competitive, case-by-case basis.

oht
). ,

In order to provide for early Congressional reconsjderation of
the method for distribut'ing assistance, Congress required that the
Secretary of HUD submit a report, no later than [llarch 3l , 1977, wh'ich
would contain the Secretary's recommendations for modifying, expanding,
and applying provisions relating to the funding method, fund allocation,
and basi c grant ent'itl ement determi nat'ion. In maki ng thi s report, the
Secretary must conduct a study to determ'ine how funds can be distributed
in accordance with the maximum extent feas'ible by object'ive standards.
This paper will present the methodology and results of the formula study
conducted by the 0ffice of Policy Development and Research at the request
of the Secretary.

The main conclusions of this study are (l) the hold harmless dis-
tribution shows a weak relationship with community development need,
(2) the existing formula'is high'ly responsive to the poverty dimension
but'is not responsive to the non-poverty dimensions of CD need, and
(3) a formula alternative that include$ pre-'1939 housing as formula
factor should be cons'idered as a replacement for the existing CDBG

formul a.

a. Objecti ves

The principal objectives of the study are the following:

(l) To develop criteria that measure the variation "in community
development needs among ent'itlement citjes.

(2) To evaluate and compare the distributions of funds under the
hold harmless continuation of the d'isplaced categorical
programs and the existing CDBG formula.

(3) To design alternative formulas that jncrease the emphasis on
those
exi st'i

(4) To eva
compar
di sp1 a
and wi

d'imens'ions of community development need 'ignored by the
ng CDBG formula.
luate CDBG allocations under the alternat"ive formulas,
ing them w'ith the hold harmless continuation of the
ced categorical distribution, with the present formula,
th each other.
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b. Methodology

Criteria are developed that measure the variation in community
devel opment (CO ) needs among ent'i tl ement ci ti es . To construct an 'index
that pos'itions each city with respect to CD needs, we have used the con-
cept of a need indicator a variable (e.9., poverty) which provides a
rough i nd'i cat
City A has a
greater need

ono re ative differences anpn g cities. For example, if
higher num6er of poor pe
for CDBG funds. Our cri

rsons than city B, then A has the
teria for selecting need indicators

reflects the Congressional intent that CDBG funds be used to assist in
the development of viable urban communities by providing decent housing,
a sujtable living environment, and expanding economic opportunities,
principally for persons of low-and-moderate 'income.

Devjsing a relative needs jndex for each of the need variables
selected is possible but would result in a very complicated analysis.
Therefore, factor analysis is used to reduce the need indicators to
five factors, each factor reflecting a different d'imension of community
development need. For each of these five dimensions of need, the factor
analys'is computes for each entitlement c'ity a per capita needs score that
can be used to measure the relative variation among cities in per capita
need. The set of index scores and the need variables provide the basis
for judg'ing the current formula, the hold harmless mechanism, and several
alternatjve formulas which seek to provide higher per capita allocations
to those cities which have greater community development need. Correlation
and regression techniques are used to measure the respons'iveness and
sensit'ivity of formulas to each needs index.

c. Limitat'ions of the Study

This study focuses on the equitable d'istribution among ent'itl ement
cit'ies of a given CDBG funding level . The analysis does not prov'ide the
'information necessary to derive an optimal CDBG funding leve'I. The study
does not examine community development need in urban counties and balances
of SMSA's. The study cannot determjne the appropriate distribution of
funds among recipient classes (entitlement cities, urban count'ies, SMSA

bal ances, and non-SItlSA bal ances ) .

The methods used in this distributional study cannot resolve jssues
such as (a) whether or not to include urban counties as entitlement
recipients, (b) the population cutoff for entitlement cities, and (c) the
SMSA/non-SMSA sp1it. An open issue is the d'istribution of fund
classes of recipients. We know of no sc'ientific method of esta
that the level of CD need jn SMSA's'is four times greater than
SMSA's. Within SMSA's, it is not clear that the funds distribu
among enti t'lement ci t'ies , urban counti es , and SMSA bal ances 'i s

However, our approach does provjde 'information which 'is useful

s among
b1 i shing
outs i de
ti on
appropri ate .

in address-
lveh as these. In addition, our methods cannot resoi ng i ssues suc'l'i

pha
ad

trans i ti ona
ci ties and
ful I formul

ssues such as the optimal rates of phase-j.n of entjtlement
se-out of hold harmless cities. l,le do compare the present
istrjbution with a "pure" hold harmless d'istribution.
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2. The Present Formula System

The primary purpose of Title I, to provide a suitable living environ-
ment to persons of low-and-moderate income, served as the guideline used
in des'ign'ing the needs formula. The formula assumes that a city's need
for community development funds can be measured by a weighted combination
of three factors (populatjon, poverty, overcrowded housing) and that
accurate data js available to operationalize this particular measure of
city need. The needs formula provides the basis for computing (l) the
total allocat'ion for all entjtlement cjties and all urban countjes; (2)
the 'indiv'idual al locations for each entitlement c'ity and urban county;
(A) tfre share of each SMSA area of the SMSA balance; (a) the state area
share of the non-SMSA portion. 0nce the latter two area shares are
calculated the formula is not used to distribute funds (l) wjthin SMSA

areas to non-entitlement communities and (2) outside of SMSA's to
'individual units of government. These latter d'istributions (ca11ed
discretionary funds) are made by HUD on the basis of applicat'ions from
non-entitlement communities included within these two areas. Our
estimates indicate that under full funding w'ith the present formula,
the total SMSA share (approx'imately 80% of total authorjzation) would be
divjded as follows: (1) 522 entitlement cities,60%; (2) 73 urban
countjes, 12.5%; and (3) SMSA balance (discret'ionary), 27 .5%. Added to
the non-SMSA 20% (d'iscretionary after HH phase down), this results in
42% of CDBG funds being issued on a discretionary bas'is (after HH phase
down). This js a rather large share, given the goal of provid'ing
automat'ic funding on an objective needs basis.

The prospect of such a large discret'ionary share emerg'ing with the
phase down of hold harmless has raised two concerns. F'irst, the admini-
stration of so large a discretionary fund would require a tremendous
adm'inistrative work 1oad, possibly accompanied by many of the same bureau-
cratjc, red-tape problems that supposedly characterjzed the d'isplaced
categorical system.

The second concern over the 27.5 percent SMSA discretionary balance
is based on the notion that the present formula'is biased against
"older, declining cities" and in favor of small communities located in
the balance of SMSA's. Because this perception comes part'ly from
rev'iewing which cities stand to lose funds over prior program levels,
the concern is closely linked to the phase down of hold harmless.

Under the present law, the hold harmless provisions represent the
primary method of achieving a smooth transition between the displaced
categorical programs and the new block grant approach. Under the
present'law, beginning in .1978, hold harmless will be phased out by thirds
and will completely disappear by 1980. One of the primary purposes of
this study is to compare a "pure" hold harmless d'istribut'ion with both
the present formula and alternative formulas in terms of indexes of CD

need, tax effort, and fjscal capacity. Close correlation between the
hol d harml ess di stri but j on and, for exampl e , several of the d'imens'ions of
CD need would provide support,for cont'inuing some form of hold harmless.
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3. Community Development Nqe{

The need indicators'include direct measures of urban blight and in-
direct surrogates. From case studies of housing abandonment and from the
"social indicator" ljterature, we have selected variables that seem to
be correlated with urban b'light and neighborhood instabiljty. Our list
of commun'ity development need indicators follows: age of housing stock
(pre-.l939 housing), density, houses without adequate plumbing, overcrowded
houses, lack of homeownership, unemployment, poor persons, households
headed by a poor female, elderly persons, crime, poor persons under 

.l8,

nonwhite persons, and persons w'ithout a high school educat'ion. Al I
variables were expressed 'in either percentage or per capita terms.

Factor analysis was used to reduce the need variables to five factors,
each factor reflecting a different dimension of community development
need. Each factor or dimension delineates a separate group of highly
'intercorrelated variables. The fol lowing table defines each d'imension of
CD need in terms of need indicators with high loadings.

Di mens i on Need Variables Defining Dimension

FACTOR I Poverty Percent of poor persons, percent of
female-headed households, percent
non-white, percent of overcrowded
houses, percent of houses without
p1 umbi ng

FACTOR 2 Ag of
oc

e
St

usingHo

k

Percent of houses bu i I t bef ore .l 
939 ,

percent of populatjon over 65

Percent of owner-occupied houses
(negative), population per square
m'ile

FACTOR 3 Dens i ty

FACTOR 4 Crime and
Unempl oyment

Crime rate, percent unemployed

FACT0R 5 Lack of Economic Percent of popu'lat'ion without a
Opportunity high school education

For each of these five dimens'ions of need, we compute for each c'ity
a per capita score that can be used to measure the relative variat'ion
among-cJTiei irr per capita need. For example, if ciTflT--fias a higher
percentage of houses built before .1939 than city B, then city A will
receive the higher per capita need score on the second dimension. The
scores are interpreted in per capita terms because the l3 need indicators
used as input variables into the factor analysjs were expressed'in e'ither
percentage or per capita terms. In general, a city will receive a high
score on a particular factor (dimension) if the city has a high percentage
for each of those need variables that define the particular factor.
For example, B'irm'ingham receives a high score on the poverty d'imension,
Cambridge, on the age-of-housing-stock dimensjon, and New York City, on
the densi ty dimension. Each factolindex has an average val ue of zero.

i
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To construct a single ind
each factor by its estimated i
objectively determining the re
duct most of the statistical a
CD need. However, because a t
responsiveness of alternative
to evaluate alternative formul

Lex of CD need, it js necessary to weigh
mportance. Given the difficulty of
lative importance of each factor, we con-
nalysis in terms of the five dimensions of
otal need score can neatly summarize the
formulas to CD need, and because we wanted
a using a total evaluation index that

t

combines need with fjscal capacity and tax effort, we decjded to assign
weights to the factors and thereby compute a composite need score for each
city. Our composite, per capita need score is computed by combining the
f actorindex scores as fol l ows :

NEED = .35 FACT0R I + .25 FACT0R 2 + .20 FACTOR 3 + ..l0 FACT0R 4 + .10
FACT0R 5. NEED has an average value of zero.

[^l'ithin this needs framework, a formula is evaluated on the basis of
the degree to which jt distributes above average, p€f capita amounts to
cities with above average, p€F capita need. The simple correlation
coefficient between per capita amounts and per capita need scores indicates
the degree to which a formula's al'location responds to need. A higher
correlation indicates a closer association between a formula's allocation
and need.

t,Je supplement the correlation analysis with a multiple regression
analysis, which estimates the change that occurs in per capita amounts
wjth a change in a particular factor index score, holding the other four
factor index scores constant. The regression analysis therefore allows
us to compare formulas on the basis of thejr sens'itjvity to the different
dimensions of CD need. l,Je use regress'ion analys'is to determine the
implicit emphasjs that the formulas give to the various need dimensions.

4. Hold Harmless, the Present CDBG Formula, and Community Development
Need

Small communitjes jn urban counties, balances of (NSR's, and non-SMSA
areas are favored under the present CDBG formula ielative to the categorical
programs. Central cities which received approximately 70 percent of
categorical funds would receive only 42 percent under fu1l-formula fund'ing.

0n a regional basis, cities jn the South are favoned under the
present formula, primarily, because of the double weight given to the
poverty factor. 0n a per capita basis, central cities in the South
receive $.l8.43, compared to $15.98 in the Northeast, $.l5.75 in the North
Central region, and $]4.47 in the West. As a percentage of total funds
going to the 5]5 entit'lement cities, cities in the South, which received
27 percent of the categorica'l funds, would receive 3l percent under full
formula funding; entitlement cities in the Northeast, wh'ich rece'ived
34 percent of the categorical funds going to the 5.l5 ent'itlement cities,
would receive only 26 percent under the formula. Compared to the hold
harmless continuation of the categorical system, fu11 funding under the

\
I

/
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present formula would reduce funding most in the larger cit'ies,
located primarily in the Northeast and North Central regions and
characterized by an aged housing stock. The concern for our "o1der,
deteriorating" cities is therefore close'ly linked with the phase
down of hold harmless. For example, the average percentage of
housing units built before .l939 for those entitlement cities that
would lose funds is 53 percent, compared to only 39 percent for
the gainers. In the Northeast and North Central regions, approx-
imately 60 percent of the houses were built before .l939, 

compared
to only 30 percent in the South and West.

The fact that phase-down cities, or losers under the present
formula, are more needy than phase-in citjes does not necessarily
mean that the present system is inequitable, or less equitable than
the categorical system. To reach any equity conc'lusion, one has to
examine the distribution of funds over all cities, and, in the case
of the categorical system, justify the wide range in per capita
amounts. Under the categorical programs, the phase-down cities
received, on a per capita basis, $24.8.l or 386 percent more than
the phase-in citjes. Th'is 386 percentage d'ifference 'is not iustified
on the basis of the percentages of need variables exhibited by these
two groups of cities. Except for age of hous'ing stock, the percentages
for the phase-down c'ities are on'ly sljght'ly h'igher than those for the
phase-jn cities. In fact, the average poverty percentage (.l3.57)
for the phase-in cities is approximately the same as that (14..l3) for
the phase-down c'ities and the overcrowded housing percentage is actually
greater (8.83 vs. 7.22). To summarize, under the categorical system,
the gap between the per capita amounts of phase-in and phase-down
citjes was too 1arge.

Because eliminating the phase down provision is one alternative
to the present system, we think it is'important to compare the hold
harmless distribution of funds wjth that of the present formula in
terms of responsjveness to community deve'lopment need. The simple
correlation coeffic'ient measures the degree to which above-average
per capita amounts are allocated to cities with above-average per
capita need scores. The results obtained by correlat'ing per capita
allocations under both hold harmless and the existing CDBG formula
(PRESENT) with need scores are as follows:

Hold Harmless Present

,

FACTOR I (Poverty)

FACTOR 2 (Aged housing)

FACTOR 3 (Density)

FACTOR 4 (Crime)

FACT0R 5 (Lack of economic
opportuni ty )

NEED (Composite score)

.14

.36

- .05

.lt

- .0.|

.95

.02

.20

.09

04

Z9 .79
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The clearest evidence of the problem with the hold harmless
approach is shown by 1ow correlation coefficients in the first column.
The coefficients of correlation between hold harmless and five
dimensions of CD need indicate that the categorical system was not
closely related to need, as defined by our sets of factor scores.
These I ow correl at j on coeff i ci ents tel I us that r on an 'indi vi dual ci ty
basis, under the categorical programs, ab
amounts were not. systematica'l1y allocated
per capita ne6ii-. Similar results are obt

FACT0R 1 (Poverty)

FACT0R 2 (Aged housing)

FACTOR 3 (Density)

FACTOR 4 (Crime)

FACTOR 5 (Lack of economic
opportun i ty )

ove average, per capr
to cities with above

ained when hold harml

ta dol lar
average,

ess 'is
correlated with each of the need variables.

The present formula exhjbits the expected strong correlat'ion (O.gS)
with the poverty d'imension of CD need but very low correlations with
the remaining four dimensions. In fact, hold harmless exhib'ited
a stronger correlation (0.36 vs.0.02) than the present formula with
respect to the age-of-housing-stock dimension of CD need. If the goal
'is to make CDBGs more responsive to, for example, the age-of-hous'ing and
densjty dimens'ions of CD need, then it will be necessary to change the
present formul a.

Hold harmless shows a much lower correlat'ion (0.29) wjth the total
need index (NEED). This reflects its low correlation w'ith each of the
five separate dimensjons of CD need. The present formula's correlation
(0.79) with NEED'is undoubtedly affected by its low correlations w'ith
non-poverty dimensions of need. As mentioned earlier, correlations
with a total need jndex will vary depend'ing on the weights given to
the i nd'ivi dual f actors .

The multiple regression results for hold harmless and the present
formula are given below:

Regression Coeffjcients Hold Harmless Present

3. 39

7 .60

-1 .12

3.19

3.45

.00

.75

.30

.19

Coef f ic'ient of M Iti le

- .61

te na 10n .19 95
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For each distribution system, the relative magnitudes of the
regression coefficients describe its implicit needs 1ogic. Hold
harmless places most of its emphasis on the age of housing dimension,
as its per capita allocation increases by $2.60 for each
one unit increase in the age-of-housing-stock index. The present
formula increases by $S.qS per capita with unit increases in the
poverty scores, which is a much greater response than with the other
dimensions of CD need. As indicated by the .00 regression coefficient,
the present formula per capita does not change with unit increases
'in the age of housing index, for fixed levels of the other four need
i ndexes .

The R2 statistic tells us how closely the implicit logic of
each system, as indicated by five regression coeffjcients or by
tfe est'imated regression, is being followed. For hold harmless, the
R2 statistic is ltg, wh'iih means ihat only 19 percent of the
variation in hold harmless per cap'ita can be explained by our five
ipdexes of CD need. The ..l9 is 76 percentage points less thqn the
Rz statistic for the present formula. In essence, the low Ra statistjc
'indicates a very weak relation between (l) the actual distrjbution of
hold harmless per capita and (2) that distribution of per cap'ita amounts
predicted from a regression equation that supposedly describes the
implicit logic or emphasis of the hold harmless system.

5. Evaluat'ing Alternat'ive Formulas

[,Je presented alternatives to the present CDBG formula that
included age of housing stock as a formula factor. Age of housing was
added for two reasons. Pre-l939 housjng is a factor associated with
housing abandonment and substandard housing and is a proxy for both
government repa'ir costs of sanitation faci'lities and sewage lines and
housing maintenance costs. In addition, d9€ of housing not only
defines one of the four d'imensions of CD need ignored by the present
formula, but is significantly correlated with four of the five need
variables that have high factor loadings on the other three dimensions
(density, crime, lack of economic opportunity).

The formula factors and weights for the present formula and seven
alternatives are as follows:



9

0vercrowded
Population Poverty Housing

(PoP) (P00RPER) (0cRWp)

Pre-l 939
Hous'i ng

GcE re3s)

Present Formula

Al ternative I

.25

.20 20

Al ternative 2 .25

Al ternative 3 .30 30

Al ternative 4 40

Al ternat'ive 5 50

Al ternative 6 20 50

Al ternative 7 60

For example, in fiscal year 1976, the fol'lowing formula would have been
used to compute the total amount of an ent'itlement city under Alternative l:
(.20(Pop/t 49,695,598) + .40(p00RpER/17,157,884) + .20(0CRWD/3,710,656)
+ .20(AGEt 939/18,458,41 9) ) $2,077,600,000.

Numerous alternatives were examined in order to show the effect
on the correlations of increasing the weight given to age of housing.
The weight g'iven to age of housing increases from Alternative I to
Alternative 7. Appendix J defines seven other alternative formulas
and evaluates each'in terms of responsiveness to CD need. A fifth
formula variable (without plumbing) is considered in Appendjx J.

The correlations between allocations under three of the seven
alternative formulas (ALT2, ALT3, ALTT) and need scores are presented
below; as baselines for comparison, the correlations for hold harmless
and the present formula are reproduced.

Hol d
Harml ess Present ALI2 ALT3 ALTT

.25

.20

.25

50

40

50

40

60

30

30

40

20

FACT0R I (Poverty)

FACTOR 2 (Aged housing)

FACTOR 3 (Density)

FACT0R 4 (Crime)

FACT0R 5 (Lack of economic
opportun i ty )

NEED (Composite score)

.95

.02

.20

.09

.71

.62

.27

..l5

.70

.50

.41

.lB

37

8t

37

17

.14

.36

.05

.ll

- .0]

.?9

04 .20 .tB

.79

.08

.97 98 .87
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The correlation coefficients between the three alternative formulas
and the poverty dimension decl'ined from 0.7.I under Alternative 2 to
0.37 under Alternative 7. Given the low correlation between percent
poverty and percent pre-1939 hous'ing (0.12), it 'is not surprising
that the correlations between the poverty dimension and per capita
allocations decline as we increase the formula weight of AGE1939 and
decrease that of P00RPER. The cost of adding AGE1939 to increase the
formula's degree of responsiveness to non-poverty dimensions of CD

need'is simply a reduction in the correlatjon w'ith the poverty dimension.
0f course, the important question here'is how low should the poverty
correlation be reduced. The answer to this question depends on both
the increase in correlation w'ith each of the non-poverty dimensions
achieved by adding a variable such as AGE1939 and the relative
importance of each of these non-poverty dimensjons of CD need. The
highest correlatjon increases occurred with the aged-housing and
density dimens'ions of CD need. The correlation coefficients between
the age-of-housjng dimensjon and the three alternatives range from
0.50 under Alternative 3 to 0.Bl under Alternative 7, while those of
the density dimens'ion ranged from 0.27 under Alternative 2 to 0.4.l
under Alternative 3.

Each of the seven alternat'ives had a higher correlation with
each of the non-poverty dimens'ions than had either the present formula
or hold harmless. In fact, each alternative dominates hold harmless
on all five dimens'ions of CD need. One equity advantage of hold
harmless over the present formula -- a higher correlation wlth the
aged-housing dimens'ion -- therefore loses its importance when AGEl939
'is added to the formulas. We think that formulas such as, for
examp'le, ALT2 and ALT3, not only continue to give priority to poverty
areas but also adequate'ly account for two dimensions of CD need --
aged-housing and density -- total'ly ignored by the present formula.
Alternative 3 showed a 0.98 correlation wjth the total need index,
which 'is 0.19 greater than the 0.79 of the present formula.

The reqression results for the present formula and two of the
alternative formulas d[i s'rown bclow.

[egression Coefficients ($) Present ALT2 ALTT

FACT0R 1 (Poverty)

FACT0R 2 (Aged housing)

FACT0R 3 (Density)

FACT0R 4 (Crime)

FACT0R 5 (Lack of economic
opportuni ty)

Coefficient of

3. 45

.00

.75

.30

.19

2.78

2,47

1.05

.62

.34

2.28

5.24

2.28

1.13

1.22

na 0n
Iti le 95 .97.98
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Increasing the formu'la weight of pre-1939 housing tends to make
the formula more sensitive to the nonpoverty dimensions of CD need,
especially to the age of hous'ing and density dimensions. In each
case the regression coefficients for the nonpoverty dimensions
are higher under the two alternative formulas than under the present
formula. For example, pr€ capita aid under Alternative 7 .(.4 P0ORPER,
.6 AGE1939) increases by $S.24 for each unit increase 'in the age
of housing index, while per capita aid under the present formula
does not change with changes in the age of housing index. Per
capita aid under Alternative 7 increases by $2.23 for each unit
change'in the density index, which is $t.+A more than the
increase under the present formula. 0n the other hand, the alternative
formulas are less sensitive to the poverty dimension than is the
present formula. Per cap'ita aid under the present formula increases
by $9.45 for each unit change in the poverty index, which is $1.17
higher than $2.28 increase for Alternative 7. However, the poverty
coefficient remains higher than the age of housing coefficient
for Alternative 2.

As the R2 statistics show, at least 95 percent of the variation
in the two alternative formulas can be exp'lained by the five need
indexes. This goodness-of-fit measure tells us that there exists
a very close relationship between the actual per capita amounts
under each of the two alternative formulas and the per capita amounts
predicted from a regression equation that describes the implicit
needs logic of the alternat'ive formula being considered. In other
words, if one agrees with the needs emphasis of one of the
alternatives as'indicated by its regression coefficients, he or
she can feel confident that the actual distribut'ion under the
selected alternative will closely reflect its needs emphasis.
As explained above, we can not say this about the hold harmless
system, because the actual hold harmless amounts are not that
closely related to the regression equation that describe its
needs 1ogic.

Adding age of housing increases the share going to central
c'itjes, particularly those located in the Northeast Central regions.
As a percentage of the SMSA appropriation, the increase in the
central city share is from 52.8 percent under the present formula
to 58.9 percent under Alternative 7. However, even if funds were
al located sole'ly on the basis of pre-1939 housing, central cit'ies
would still receive, as a percentage of SMSA funds,19.4 percentage
po'ints less than the 79.2 percent received under the categorical
programs.

6. Total Eval uati on Index

We tested hold harmless and the present and alternative
formulas using an evaluation index which considered a city's
need requirements, its tax effort, and its fiscal capacity.
We constructed a I jnear evaluation index by weigh'ing three
component i ndexes as fol I ows:

EVALUATI0N = .50 NEED + .zs (1/cApACITy) + .25 TAX
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The capac'ity component (CAPACITY) is computed by dividing each
city's per capita income by the weighted average of per cap'ita'incomes
for the 435 entjtlement cities included in our analysis. Including a
measure of fiscal capacity in our formula evaluation recognizes the
different abilitjes of governments to finance public servjces from
their own revenue sources.

Tax is computed by divid'ing each city's per capita non-educat'ion

The underlying assumption was that the object'ives of the CDBG
program are such that per capita aid should increase with need
requirements and tax effort and decrease with fiscal capacity. We

have given NEED a double weight (.50). t^le did not attempt to justify
this weight assignment except to say that the purposes of the CDBG Act
emphasize those phenomena (urban b'light, poverty, etc) tfrat the need
variables supposedly reflect.

taxes by the weighted average of per capita non-education taxe
entitlement cities. The assumptjon is that for given levels o
and capac'ity, those localities with the higher tax effort shou
receive a larger share of CD funds. The needs index (nEf0)

sf
fn
td
'is

or
eed

the
same as that defined above except that the scores have been transformed
so that NEED is made up of positive numbers on1y, with a mean of one.
By construction, each of these component indexes are comprised of
positive numbers only and each has an average value of one.

The correlations between per capita allocations and the evaluation
index are given below; for comparison purposes, correlations w'ith
component indexes are also presented:

(t )
Evaluation Index

(4)
CAPAC ITY

(2)
NE ED.

(3)
TAX

Hold Harmless

Present

ALTI

ALT2

ALT3

ALT4

ALT5

ALT6

ALTT

.19

.65

.85

.83

.88

.84

.86

.80

.80

.28

.78

.96

.94

.96

.93

.90

.84

.85

.00

..l9

.40

.37

.46

.41

.51

.48

.48

-.27

-.51

-.46

-.46

-.41

- .41

- .30

-.26

-.28
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The present formula which gives a double weight to poverty and
excludes AGEl939 exhibited the highest negative correlation with
per cap'ita income, or CAPACITY. Increasing the weight of AGE]939
reduced the correlation with CAPACITY to -0.26 for Alternative 6;
however, the -0.46 correlation for both Alternative I and Alternative 2

was not much lower, in an absolute sense, than the -0.5.l for the
present formula. The present formula did not do as well with regards
to TAX, exhibiting only a 0..l9 correlation. Including AGE'I939
resulted in a large gain in terms of increased correlation with the
tax index. A switch from the present formula to Alternate 5 would
increase the correlation with TAX from 0..l9 to 0.5.l.

The alternative formulas were more effective than both ho'ld
harmless and the present formula in distributing CDBG funds in
accordance with a comprehensive evaluation index based on need, tax
effort, and fiscal capacity. For example, ALT3 showed a 0.88
correlation with the linear eva'luation index, which compared
favorably with 0.65 correlation of the present formu'la and the 0..l9
correlation of hold harmless. The coefficient for the present formula
(0.65) was at least 0..l5 less than that for each of the alternatives.

The reader should v'iew these correlation results with some
caut'ion. There are several problems with the component indexes.
For example, in our defin'ition of fiscal capacity, we have neither
adjusted income for regiona'l price variations nor included the
property tax base. The tax effort 'index included only non-educat'ion
taxes and ignored tax exporting and state government taxes paid by
city residents. Because of variations among states 'in financing
local services, the tax effort measure used in this study may not
accurately reflect the actual level of tax supported services at the
local level. l^le have already mentioned the judgment involved 'in

combining the factor scores in order to compute a total needs index.
In constructing a comprehensive evaluation index, additional judgment
was required to determine the relative importance of TAX, NEED, and
CAPACiTY. However, the concept of relating the fund'ing 1eve1 to
fiscal capacity and tax effort is important and we believe the analysis
presented provides valuable insights 'into the relat'ive performance
of different formulas.

7
a

Miscellaneous Topics
Population Decljne and CD Need

We compared growing and declining cities on the basis of need
scores, need variables, and fiscal measures, and we evaluated
alternative formulas with respect to an add'itional criterjon, change
'in popu'lation. We look at percentage changes in population between.l960 

and 
.l973 for entitlement cities, focusing on those cities that

have experienced the largest changes in populat'ion (greater than +10%,

I ess than -10'/") . These conrpar'lsons i nd'icate that, on the average,
there is consistency between our ranking according to CD need and
a rank'ing according to populatjon decl jne.
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0f the 109 cities with a decrease in population since .1960

greater than 5 percent, 78 or 72 percent, were located jn the
Northeast or North Central region. 0f the 246 citjes with an
increase in populat'ion since 1960 greater than 5 percent,'166, or
67 percent, were located in the South or l^lest. We found that
characteristics other than regional location distinguish growing
cities from declining cities. Compared with growing c'itjes, our results
showed declining cit'ies as (l) having an older housing stock, (2)
having higher concentrations of low 'income persons, (3) having higher
levels of per capita expenditures and taxes, and (4) receiving higher
per capita CDBG allocations, especially under the alternatjve
formulas. The main difference between rapid decliners and fast
growing cities occurred on the age of hous'ing d'imension, which
showed a .I.023 

average score for declining cities and a -.442 score
for growing cities. The average score on the total CD need'index was
.583 for the rapid decliners, compared with -.20 for the group of
fast grow'ing c'ities.

Aid to the declining cities is much greater under the alternative
formulas than under the present formula. Cities that have experienced
a population loss greater than 10 percent would receive $22.74 per
capita under Alternative 4 (.4 AGE]939, .6 P0ORPER), or 35.8 percent
more than they would receive under full funding of the present formula.
0n the other hand, the average per capita amount allocated to the
fast growing cities would decrease from $t+.gZ under PRESENT to $.l3..l5
under Alternative 4, a decrease of 12.2 percent.

b. Cost of Liv'ing Index

The present formula does not take'into account city variations in
the cost of living and therefore treats in an inequitable manner those
citjes with higher input costs. In addition, the 1970 Census did not
consider cost of living differences in its definition of poverty income
levels. Th'is means that present poverty counts understate actual
poverty in citjes with above average costs. Each of the formula
d'istributions was evaluated in terms of correlation w'ith an "'intermed'iate
'income cost of fiving" index (tyCpl), published by BLS for 38 SMSA's.
The following coeffic'ients were obtained:

ICYPI ICYPI

Hold Harmless

Present

ALTI

ALT2

ALT3

.2490

-.1238

.3626

.4047

.451 3

ALT4

ALT5

ALT6

ALTT

.477 6

.606.|

.61 64

.6066
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For this group of 38 cities, the present formula does not distribute
above averager p€r capita amounts to c'itjes with above average living
costs.

c. Community Development Need by Population Size

Several have expressed concern about the decrease in the share
going to large cjties landTtle increase in-the share go'ing to small
communities) under the present formula relat'ive to the categorical
distribution. For example, the entitlement cities account for 74
percent of hold harmless funds, but only 47 percent of present formula
funds. Even'if funds were allocated on the basis of Alternative 7
(.6 AGE]939, .4 Po0RPER), entitlement cjt'ies would still receive
21 percent less than that received under the displaced categorical
programs.

If one believes that the large city share should be higher than
its formula share, one must argue that the four variables (AGEI939,
0CRWD, P00RPER, P0P) we are using as formula factors are not pick'ing
up the difference in terms of CD need between large and small cities,
or that the need variables in small cities should be g'iven less
weight than those in large cities. 0nce we depart from assuming that
the formula vaniables accurately reflect need, we are left with no
objective method to determine the shares of large and small cities.
Our approach does provide evidence that large cit'ies are more needy
than small communities. A factor analysis was conducted on 802
cit'ies with populat'ion above 25,000 to determine how per capita need
varies with city size. There does seem to be, for each dimension of
CD need, a trend from low to high per capita need as population
jncreases. The 237 cities 'in the lowest population group (25-35,000)
received below average need scores on each dimens'ion. Except for
an average need score on the age-of-housing-stock dimension, the second
population group (35-50,000) also rece'ived below average need scores.

d. Distribution Amonq Types of Reci D ients Under Two-Formula S ystems

A two-formula system would increase the share of entitlement
cities to an amount greater than the'ir weighted share of formula
factors. One two-formula system would allow each entitlement city to
receive the maximum of its present formula amount or an amount
computed by Alternative 7 (MAXP0R7). The share of the SMSA balances
is computed as a residual by subtracting that amount going to entitlement
recipients from the total SMSA appropriation.

In two-formula systems such as MAXP0R7, a question arises concerning
whether or not urban count'ies and non-SMSA areas shoul d share a'l ong
wjth SMSA balances the costs of redjrectjng funds to our larger cities.
Under MAXP0R7,28.2 percent of SMSA funds is left over for urban
counties and SMSA balances. To continue to allocate to urban counties
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their present formula share of 12.8 percent causes some inequity between
urban counties and SMSA balances, because this .I2.8 percent share to
urban counties, which account for 16.8 percent of the SMSA population,
'is only 2.6 percent less than the residually determjned 

.l5.4 (28.2-12.8)
percent share allocated to SMSA balances, which account for 30.5
percent of the SMSA population. In this case, assum'ing for the moment
that the optimal "Remainder of SMSA" share is 28.2 percent, one
procedure would be to divide the 28.2 percent between urban counties
and SMSA balances on the basis of a needs formula. 0f course, this
problem arises only if we have agreed to increase the share of entitlement
cities to an amount greater than their share of formula factors.

An additional problem involves SMSA balances as compared with
the non-SMSA area. The switch from the present formula to MAXP0RT
would reduce, as a percentage of U.S. funds, the share to SMSA balances
from 23 percent to l3 percent while leaving unchanged the 20 percent
allocated to non-SMSA communities. Inequities may result among the
non-ent'itlement city recipients (urban counties, SMSA balances, non-SMSA
recipients) from those two-formu'la approaches that determine the share
of SMSA balances as a residual.
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CHAPTER I
I NTRODUCT ION

Title I of the Housing and Cormunity Development Act of 1974
consolidated several categorica'l programs for conmunity development
into a single program of community development block grants (COges).
The primary objective of the title is "the development of viable
urban communities by providing decent housing and a suitable living
environment and expanding economic opportunities, principally for
persons of low and moderate income.'i'This objective is to be achieved
primari'ly through elimination of slums and blight and detrimental
living conditions, expansion of housing, and increased public services.
The title provides for a nevl system of a'llocating and distributing
community development funds; an allocation formula will be used that
is based on population, amount of housing overcrowding, and extent
of poverty (counted twice). Under the p-i'evious categorical system,
funds were distributed to app'licants on a competitive, case-by-case
basis

In order to provide for early Congressional reconsideration of
the method for distributing assistancen Congress required that the
Secretary of the Department of Housing and Urban Development submit
a report, no later than March 3.l, ]977, which would contain the
Secretary's recornmendations for modifying, expanding, and applying
provisions relating to the funding method, fund allocation, and basic
grant entitlement determination. In making this report, the Secretary
must conduct a study to determine how funds can be distributed in
accordance with community development needs, objectives, and capacities,
measured to the maximum extent feasible by objective standards. This
paper will present the methodo'logy and results of a formula study
conducted by the 0ffice of the Assistant Secretary for Policy Develop-
ment and Research at the request of the Secretary. The study began
in August 1975.

Objectives of the Study

The principal objectives of the study were:

(l) to develop criteria that measure the variation in
community development needs among entitlement cities;

(2) to evaluate and compare the distributions of funds under
the hold harmless continuation of the displaced
categorica] programs and the existing CDBG formula;

(3) to design alternative formulas that increase the emphasis
on those dimensions of community development need
ignored by the ex'isting CDBG formula; and

{
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(4) to evaluate CDBG allocations under the alternative formulas,
comparing them with the hold harmless continuation of the
displaced categorica'l programs, with the present formula,
and with each other.

[etjodol ogy

The basic purpose of this study was to develop and test alternative
formulas for distributing program funds according to comrnunity development
need. The first step was to develop criteria for measuring variation
in commun'ity deve'lopment (CD) needs among ent'itlement cities. An index
was constructed that positions each city with respect to CD needs. The
index is based on the concept of a need indicator, a variable (e.9., poverty)
which provides an indication of relative differences among cities. For
example, if city A has a higher number of poor persons that city B, then
city A is judged to have greater need for CDBG funds. Our selection of
need 'ind'icators reflects the Congress'ional intent that CDBG funds be used
to assist in the development of v'iable urban communities by providing
decent housirg, d su'itable I iv'ing environment, and expanding economic
opportunities, principally for persons of low and moderate income.

Devising an index of relative need for each of the need variables
selected is possible but would result'in a very complicated ana'lysis.
Therefore, factor analysis was used to reduce the need indicators to
fjve factors, each factor reflecting a different dimension of community
development need. For each of these five dimensions of need, the factor
analysis computes for each city a per capita needs score that can be
used to measure the variation among cities in per capita need, that is,
can serve as a relative needs jndex. The scores are interpreted in
per capita terms because the need'indicators, which were used as input
variables into the factor analysis, were expressed in either percentage
or per capita terms. In general, a c'ity will receive a high score on
a factor (d'imension) if the city has a high percentage for each of
those need variables that define the factor. The set of index scores
and the need v,ariables provide the basis for judging the current formula,
the hold harmless mechanism, and several alternative formulas whjch
seek to provide higher per capita allocations to those cities which
have greater community development need. For each dimension of CD

need,-respons'iveness to the needs index is measured by the s"imple
comelation coefficient between a particular formula's per capita
allocation of funds and the index scores of the entitlement cities.

To obtain a composite index of CD need, it is necessary to assign
arbitrary weights to each of the dimensions of need. Although we
compute correlations with respect to a tota'l needs index, we p'lace
most of the emphasis in this study on the correlations with the separate
dimens'ions of CD need. From the analysis of the separate dimensions,
the reader should be able to approxjmate correlation results for any
composjte needs index that he or she may choose.

i
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A similar problem arises concerning the importance of fiscal capacity
and fiscal effort in an evaluation of the CDBG formula. Should fiscal
capacity and fiscal effort be included in this evaluation, and, if so,
what is the relative importance of fisca'l capacity, fiscal effort, and
CD need? Can we combine indexes of capacity, tax effort, and CD need
to form a total evaluation index? Again, our approach is to first test
each formula with respect to both fiscal capacity and tax effort; after
doing this, we combine indexes of fiscal capacity and effort with a total
needs index to derive a comprehensive evaluation index. The basic
assumption of this evaluation index is that {he objectives of the CDBG
program are such that per capita aid should increase with need requirements
and tax effort and decrease with fiscal capacity.

tle did attempt to use our needs index methodology to address questions
other than that of distributing a fixed amount of funds to a fixed number
of recipients. For example, we expanded the factor analysis to include
all cities with a population greater than 250000 so that we could determine
how per capita need varies with city size. Detection of a large positive
shift in per capita need at a particular city size could be used to
support that city size as the appropriate population cut-off for forumla
enti tl ements .

In addit'ion to the eva'luation in terms of need, tax effort, and
fiscal capacity, the formula distributions were also evaluated in terms
of their correlations with cost of'living indexes, percentage change in
population (.l960-.l973), and the central city hardship ratios developed
by Richard Nathan. t^le classify entitlement cities according to popula-
tion change since .l960 

and examine growth and declining cities using the
need indexes developed in this study.

Throughout this study, we have attempted to be faithful to the
Congressional request to determine how CDBG funds can be distributed
in accordance with CD needs, measured to the maximum extent feasible
by objective standards. A correlation and regression approach, wh'ich
measures the extent to which above average per capita amounts are
distributed to cities with above average per capita need, is employed
to evaluate and compare formulas. Judgment is necessary in the selection
of need indicators. t,Je have used the 'legislation and the urban
Iiterature as guides in choosing indicators of conrnunity development
need. In our approach need cannot be measured absolutely, but on'ly
relatively.

An open issue is the distribution of funds among classes of
recipients. We know of no scientific method of estab'lishing that
the level of CD need in SMSA's is four times greater than outside SMSA's.
I'lithin SMSA'sn it is not clear that the funds distribution among entitle-
ment cities, urban counties, and SMSA balances is appropriate. Data
for formula purposes may not exist to accurately measure the differential
need in entitlement cities that arises from widespread externalities
caused by a highly concentrated population. It also is not clear that
need is a linear function of need indicators, as assumed in the present
formula and in this study. We have investigated some of these issues
and have provided data on the effect of formula alternatives on the
distribution among classes of recipients

t
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The issues of gainers and losers is an important interest of anyone
who cons'iders formula changes. Therefore, we have provided many tables
on distribut'ional effects by reg'ion and by city size. The purpose here
is to see how formula changes reconmended on the basis of the correlation
and regression results translate into practice, that is, are there any
abnormalities. However, we believe that the correlation and regression
techniques are preferable methods for comparing formulas as contrasted
with a case-by-case review of the various distributjons.

Limitations of the Study

(l ) This study focuses on the equ'itab'le distribution among
entitlement c'it'ies of a given CDBG funding 1evel. The
anaifls-I-oes not providEE information necessary to
derive an optimal CDBG funding 1eve1.

(2) The study did not examine community development need in
urban counties and balances of SMSA's.

(3) The methods used in this d'istributional study cannot
resolve issues such as (a) whether or not to include
urban counties as entitlement recipients, (b) the
population cutoff for entitlement cit'ies, and (c)
the SM

the pr
among

SA/non-SMSA sp1it. Again, our
oblem of distributing a fixed
a predetermjned number of reci

method treats
amount of funds
pients. However,

our approach does provide information which is useful in
addressing issues such as these.

(4) In addition, our methods cannot resolve transitional
'issues such as the optimal rates of phase-in of entitle-
ment cities and phase-out of hold harmless cities. We

do compare the present fu11 formula distribution with
a "pure" hold harmless distribution.

(5) The study cannot determine the appropriate distribution
of funds among recipient classes (entitlement cities,
urban count'ies, SMSA balances, and non-SMSA balances).
In Chapters 5 through 8 the study adopts the assumption
implicit in the CDBG program that, within metropolitan
areas, formula factors measure the same level of need
regardless of locat'ion. In Chapter 9 the study examines
an alternative assumption.

Organjzation of the Paper

Chapter 2 explajns how shares for entitlement cities, urban count'ies,
and SMSA balances are determined under full formula funding and during
the trans i tion peri od (FY 75-FY B0 ) .
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Chapter 3 reviews recent studies that have attempted to develop
relative measures of public expenditure needs and outlines methods used
by researchers to compare alternative distribution formulas with respect
to certain evaluation indexes. The comelation and regression techniques
used in the study are explained in this chapter.

Chapter 4 presents our list of connunity development need indicators
and explains the factor analysis from which the per capita need scores
are derived.

Chapter 5 uses the need scores and need variables to evaluate and
compare the hold harmless and present formula distributions.

Chapter 6 presents and evaluates seven alternatives to the present
formula that include age of housing stock as a formula factor. Need
variables, scores on the five dimensions of CD need, and a comprehensive
needs index are used to evaluate and compare the alternative formulas.
The shares and per capita means of the alternatives are analyzed to
determine the extent that various types of recipients gain and lose as
compared with the present formula and the displaced categorica'l programs.

Chapter 7 evaluates the formulas in terms of their correlations
with fiscal capacity, tax effort, and a total evaluation index. The
evaluation index measures a city's need for CD funds by considering
its tax effort, its fiscal capacity, and its score on the total needs
i ndex.

Chapter 8 evaluates the formula alternatives in terms of their
correlation with cost of living indexes and in terms of the percentage
change in population s'ince 

.l960.

Chapter 9 discusses the issue of distribution among classes of
recipients and examines dual formula approaches which direct a larger
percentage of funds to entit'lement cities at the expense of SMSA

bal ances.

Numerous appendices are included at the end of the study and are
referenced and explained in relevant sections of the text. In
Appendix K, we compare our methods and results with those of other
researchers, and, where possib]e, evaluate each formula allocation
using their techniques. Included are studies by (l) the Institute
for the Future, (Z) Richard DeLeon and Richard LeGates on the equity
of CDBGs in California, and (3) Richard Nathan on central city
hardshi p.
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CHAPTER 2

THE PRESENT FUNDING MECHANISM

The conrnunity development b'lock grant program and its formula grant
device resulted from efforts to improve a grant-in-aid structure that
had been dominated by project grants. The categorical grant system,
designed to meet specified needs and to stimulate local activity, re-
quired that a local government unit or its designated agency
initiate an application requesting funds for a specific project under
a certain category. In many cases, these categorical programs re-
quired that the recipient units provide matching funds out of their
own revenue sources. Criticism was directed at this categorica'l
a'id system because of the complextty of the applicetf,on and neview
procedure and because of the harrowly defined expenditure categories.
State and'local officials were especially critical of what they con-
sidered bureaucratic red tape and administrative waite associated
with the application and review procedures. In addition, they claimed
that the matching requirements and the narrowly defined expenditure
categories distorted their budget priorities. The categorical system
also encouraged the pract'ice of "grantsmanship", which worked to the
disadvantage of the poorer government units.

Title I of the 1974 Act responded to these problems by consoli-
dating the categorical programs into a sing]e grant, thereby increas-
i ng the f 'l exi bi'l i ty of I ocal off i ci al s to respond to I ocal urban needs .

Local officia'ls are now free to app'ly fund receipts to any CD expendi-
ture areai After a transition period, grants will be awarded to
metropo'litan cities, urban counties, and ba'lances of SMSA's according
to a needs formula, which is both easier to understand and supposedly
more equitable than the previous project method.

In this chapter, we first explain how formula shares for entitle-
ment cities, urban counties, and SMSA balances are determined, assuming
full formula funding. Next, we briefly exp'lain the concept of hold
harmless. and its importance in the transition to full formu'la funding.
In the third section, we summarize (1) some of the arguments against
using a formula to distribute CDBGs and (2) frequently stated advan-
tages and disadvantages of hold harmless and "extent of program
experience" as methods of distributing cgmmunity development funds.

Full Funding Under the Present Formula

The primary purpose of Title I, to provide a suitable livinq
environment to persons of1ow and moderate income, served as the
guideline used in designing the needs formula. The formula assumes
that a city's need for conrnunity deve'lopment funds can be measured
by a weighted combination of three factors (population, poverty, over-
crowded housing) and that accurate data is avai'lable to operation-
alize this particular measure of city need. A second implicit
assumption is that input prices and productivity are the same in all
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cities, of if not, at least offset each other so that prices are the
same in all cities. Whether or not these are reasonable assumptions
w'ill be discussed in Chapters 5 through 8.

In the formula al'location process described below, the needs form-
ula provides the basis for computing (1) the total allocation for a'!1
entitlement cities and all urban countiei; (2) the individual allo-
cations for each entitlement city and urban county; (3) the share of
each SMSA area of the SMSA balance; (4) the state area share of the
non-SMSA portion. 0nce the Iatter two area shares are calculated the
formula is not used to distribute funds (1) within SMSA areas to non-
entit'lement communities and (2) outside of SMSA's to individual units
of government. These latter distributions (called discretionary
funds) are made by HUD on the basis of applications from non-entitle-
ment communities included within these two areas.

SMSA Share Under Ful'l Formula Funding

After deducting 2 percent of the CDBG appropriation for a
special Secretary's fund, HUD a'llocates 80 percent of the remaining
funds to SMSA's and 20 percent to non-SMSA's. Under the current
1aw, after a transition period (1975-1980) during which phase-in,
hold harmless, and phase-out provisions apply, SMSA funds will be
distributed to (t) entitlement cities, (2) urban counties, and (3)
balances of SMSA's on the basis of a three-factor formu:la.

Entitlement Cities. "Metro po1 i tan ci ty" or "enti t'lement ci ty"
means@anSMSA'oranyothercitywithapopulation
of 60,000 or more. In FY 76, there were 522 entitlement cities (515
in U. S.), of which 367 were central cities of SMSA's. The com-
putation of each entitlement city's automatic formula amount involves
a two-step process. First, out of the total SMSA allocation, the
act provides that HUD allocate to all entitlement cities an amount
which bears the same ratio to the allocation for a]l SMSA's as the
average of the ratios between all such cities and al'l SMSA's using
factors of population, extent of poverty (counted twice), and ex-
tent of housing overcrowding. Out of the allocation for all
entitlement cities, HUD determines a basic grant for each entitle-
ment city, computea by the same formuTlTsin:O-aata existing in each
metropolitan city as compared to that in all cities. The following
two equations are used to determine the basic allocation to the ith
entitlement city:
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(First step)

Gc= (z ESFI,* + %EBh-,--*

(Second step)

%3!*Hftm) x GsNsn+

Gj=(t ESEI .%,8[ .%88f;H8])rG.

where

GSNSR * CDBG allocation to SMSA's = .784 (.80 x .98) times
total CDBG allocation = G^ * (Allocation to Urban
Counties) + (AIlocation tb SNSA balances=SMSA "dis-
cretionary" amount) 

522

Gc = CDBG allocation to all 522 entitlement cities=.i.Gi
J=1

Gj

POP

POV = number of persons whose incomes are below the poverty
level defined by the Office of Management and Budget

0CRWD = number of housing units with 1.01 or more persons
per room based on data compiled by the Bureau of Census

rrcrr = indicates that subscripted variable is defined for all
entit'lement cities

"SMSA"* indicates the subscripted variable is defined for total
SMSA area in U.S.

rjil = indicates jth entitlement city
5?2

c= [10e,
J=I
522

POV
C j

522

= CDBG allocation to jth entitlement city; also called
basic grant to jth entitlement city

= population

POP

POV

=[
I
J

0CRWD. =l0CRWDj
J=I
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Layering Effect. The above distribution process exhibits a

"layeiTn-!-e-ffeEtr-In that the allocation to theJth city is calculated
relative to a total city amount rather than to the total metropolitan
amount. The tdtaIcTt-y al location is cal cul ated byTofmulE-Tn':[h'il
first step and from this city total, the allocation to each city is de-
rived in a second step. It seems that the more natural procedure
would be to compute each entit'lement city's allocation in the first
step so that its grant share would equal its share of the formula
factors, relative to al'l metropolitan areas. In fact, the share of
each recipient unit (entitlement city or urban county) or area (re-
mainder of SMSA area) could be calculated in the first step, using the
factor totals for a'l'l SMSA areas in the formula denominator, and the
relevant city, county, or remainder of SMSA area data in the numerator.
Appendix C illustrates how this "layering effect" results in a dis-
tribution of funds different from that obtained by computing a1I shares
in the first step.

Urban Counties. The basic formula amount for each urban coun ty is
compuffiifrTTa
county (UC) means:

r two step process. For CDBG purposes, an urban

any county within a metropolitan area which (A) is
authorized under State law to undertake essential com-
munity development and housing assistance activities in
its unincorporated areas, if any, which are not units
of general local governmenti and (B) has a combined pop-
u'lation of two hundred thousand or more (excluding the
population of metropolitan cities therein) in such unin-
corporated areas and in its included units of general
Ioca'l government (i) in which it has authority to under-
take essential community deve'lopment and housing assistance
activities and which do not elect to have their population
excluded or (ii) with which it has entered into cooperation
agreements to undertake or to assist in the undertaking
of essential community development and housing assistance
activities. U

In FY 76,73 urban counties were receiving funds. The basic grant for
the jth urban county is computed as follows.
(First step)

G16+uc)= ( ro 
$BES_-r^t

-*8|f;ilm)GsNsn+ ,2 POV(c+uc)
POV

SMSA

(Second step)

j= ( l'o POP i
m'dg+uc)

+ 1., POV i
mnflq+uc 

)

-t8f*H85,) G(c+uc)G

of Housing and Community Development Act of
1974, August, 7974, p. 3.
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where variables previously undefined are

G(c+uc1 " CDBG.allocation to 522 entitlement cities (G.) and 73 urban' counties (Guc): G. + Gr.
73

Guc = CDBG allocation to urban counties=[ G.
j=1'

rrjrr = indicates jth urban county

"c+uc" = indicates that subscripted variable is defined for all en-
titlement cities and urban counties.

D'i screti ona Balance. The balance of the total SMSA al'lo-
cati on rema n nga ra oca 0n of funds to entit'lement cit'ies and
urban counties is distributed to states and units of general local
government (other than entitlement cities and urban counties) for use
in SMSA's, with each SMSA allocated an amount computed b.y the three
factor formula, using data defined for in each SMSA as compared to that inall SMSA's. In computing these amounts, the formula-factor quantities
of entitlement c'ities and urban counties are excluded. hlithin each
SMSA, the SMSA balance is distributed by HUD on the basis of appli-
cations from the non-entitlement cornnnunities,

SMSA Rec'ip'ient Shares Under Ful I Formul a Fund'ing. Tabl e 2. 1

shows variabTe and lorrnuTa SFares-fof th.thiee typet of SMSA re-
cipients. 0ur estimates indicate that under full funding with the
present formula, the total SMSA share (approximat0ly 80% of total
authorjzation) would be divided as follows: (L) 522 entitlement
cities,60%; (2) 73 urban counties, 12.5%; and (3) balance (dis-
cretionary) , 27.5%. Added to the non-SMSA 20% (discretionary
after hold harm'less phase down), this results in 42% of CDBG
funds being issued on a discretionary basjs (after hold harmless
phase down). This is a rather large share, given the goal of pro-
viding automatic funding on an objective needs basis.

The prospect of such a 'large discretionary share emerging with
the phase down of hold harmless has raised two concerns. First, the
administration of so large a discretionary fund would impose a tre-
mendous administrative work load, possib'ly accompanied by many of the
same bureaucrat'ic, red-tape problems that characterized the dis-
placed categorical system. In this case, one solution would be to
expand the entitlement coverage within SMSA's in order to keep the
discret'ionary balance at some manageable 'level 

.

A second concern over the 27.5 percent SMSA discretionary
balance is based on the notion that the present formula is biased
aga'inst "older, declining cities" and in favor of smalI communities
located in the balance of SMSA's. Because this perception comes
partly from reviewing which citjes stand to lose funds over prior

I
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Table 2.1: Variable and Formula Shares for Entitlement Cities,
Urban Counties, and Ba'lances of StlSAts Under the

Present Formu'l a

(1) TotaI Ouant-itvl

Enti t l ement
Ct'ty

(522\

Urban County
(73 )

Sl.tSA Balance Total SMSA
(SMSA Discretionary)

(270]'

(2) Percentage Share of
SI1SA Tota'l

Population 53.04%

63.86Poor Persons

0vercrowded
Houses 59.06

(3) Formu'la Share of
SMSA Funds 59,95%

(4) Formula Share ofb
Total CDBG Funds =
( .8 SMSA Share(3)) 47 ,96%

(5) Poverty Percentage=
(Poor/POP)x 100. 13,80%

2,191,499 495,898

16.66%

9.96

13.36

L2,49%

9.99%

6,85%

Popul ati on

Poor Persons

Overcrowded
Houses

79 , 392 ,095

70,957 ,?52

24,936,840

I ,709 . 566

45,366,763

4,491,065

1,023,259

30.3lU

26.17

?7.58

27,56?l,

2?.05%

9. 90%

149,695,698

17,157,884

3,710,656

100. %

100 .

100 .

100. %

80. %

Ll,46%

a. These are quantities HUD used in fiscal year 1976 computations.

b. Total CDBG funds remaining after Secretary's 2 percent.
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program levels, the concern is closely linked to the phase down of
hold harmless. In this case, one solut'ion would be to change the
present formula in order to redirect funds from SMSA balances to
central cities. In Chapter 6, we examine the effect of formula
alternat'ives on the SMSA discretionary share

A more extreme solution would be to restrict the SMSA discretionary
share to a percentage, below that computed using formula variables.
We are present'ly following such a procedure to determine the non-
SMSA allocation; the 20 percent share is less than that based on the
non-SMSA share of formula factors (35 percent). This fixed-per-
centage solution requ'ires evidence that goes beyond the prem'ise that
large cit'ies are more needy than small communities located in bal-
ances of SMSA's because well designed formulas will direct funds to more
needy rec'ipients at the expense of less needy recipients. To

iustify restricting the SMSA balance below its formula computed
share requires evidence either (1) that present techniques and
data do not measure the higher levels of CD need in large citjes
adequatel y or (2) tnat, given the total appropriation constraint,
the amount of funds going to the "older declining cities" under a
fulI formula system is Iess than some "minimum requirement." In
Chapter 9, we examine and provide possible justificatjons for an
alternat'ive that restricts the SMSA balance to a percentage share
below that computed using formula variables.

Non-SMSA Funds. The CDBG program allocates 20 percent of total
fund s to communities in non-metropolitan areas. The total non-
SMSA amount going to each state area is computed by the above
formula using data exist'ing in the non-SMSA areas of each state as
compared to that in the non-SMSA areas of all states. Each state
area amount is distributed by HUD on a discretionary basis to
state governments for use in non-SMSA areas and to non-SMSA units
of general local governments w'ithjn the state.

CDBG Funding During the Transition Period (FY75-FY80)

Under the present law, the hold harmless provisions represent
the primary method of achieving a smooth transition between the dis-
p1 aced ca
Bas i ca1 1y

tegorical programs and the new block g

, the hold harmless amount is the sum
rant approach.
of (1) tfre average

ofeachamountfficIisplacedcategorica1programs
(except model cities and NDP) during fisca'l years 1968-L972, and
(2) the average annual grants received prior to July 1,7972
under the model cities program and NDP. Recipients of model
cities grants will receive a full model cities "hold harmless"
amount long enough to g'ive each the equivalent of five action
years under the program and additionally will receive a declining
percentage (80,60, and 40 percent) of the fu]l amount for a
three-year period following the recipient's fifth action year.
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During the first three years (FY75, FY76, FY77 ), those entitle-
ment cities and urban counties which had been receiving a higher
I eve'l of fundi ng under the di sp1 aced categori cal programs wi'l 1 con-
tinue to receive this higher 'level (be held-harm'less). For these
cities, during the three year period FY7B, FY79, and FY80, the
excess of hold harm'less over formula will be phased out by thirds.
If an entitlement city's or urban county's basic grant amount ex-
ceeds its hold harmles amount, its full basic amount wi'll be phased
in over three fiscal years (F1{r5, FY76, tY77) so that the firct
year amount equals the greater of one-third full basic grant or
hold harmless amount; the second year amount equals the greatest
of two thirds full basic grant amount, hold harm'less, or the first
year amount; and the third year (fY7l) equals the full basic grant
amount. According to the present law, all entitlement cities and
urban counties will be receiving their formula amounts in FY80.

Those SMSA conrmunities (less than 50,000 and not central
cities) which have no formula entitlement but had been participating
in either urban renewa'l , model cities, code enforcement, or NDP wi'll
also "be held-harmless" during the initial three year period. How-
ever, under the present law, they will be phased out completely by
1980 and at that time must apply for assistance out of the discre-
t'ionary amounts for their SMSA areas. Funds released by the phase
out of hold harmless will be available for discretionary funding in
SMSA areas.

The balance of the total SMSA allocation remaining after allo-
cation of formula grants and hold harmless requirements within SMSA's
will be distributed to states and units of local government (other
than entitlement cities and urban counties) for use within SMSA's.
Each SMSA balance is computed by the same formula as above, using
data defined for each SMSA as eompared to that in a'l'l SMSA's. In
computing each SMSA balance, the quantities (population, poverty,
and overcrowded housing) for entitlement cities, urban counties,
and any cities receiving hold harmless amounts are excluded. HUD

will distribute these discretionary funds to cities not elig'ible
for formula on a project-application basis, similar to the method
used in the displaced categorical system. During the transition
period, the non-SMSA portion (20%) is to be al'located first, to
meet the hold harmless requirements of non-SMSA cities, and
second, for grants to states for use in non-SMSA areas and to
non-SMSA units of general local governments. As in the SMSA case,
funds released from hold harmless are availab1e for discretionary
funding in non-SMSA areas.

\
1
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CDBG Fundin I ss ues

During the legislative hearings on CDBGs, many controversies
arose concerning various aspects of the fund allocation process.
A review of those areas where a lack of agreement existed within
Congress can provide hints as to the more critical areas that should
be investigated in a reevaluation of the formula. In Appendix B we
provide a review of the Congressiona'l consideration of CDBGs as a
background for the following discussion of the two most important
CDBG a1location issue: formula funding and hold harmless.

Criticisms of the Formula Approach

During the legislative debate, a number of arguments were made
against the use of an objective formula to distribute CDBG funds.

TMany felt that because of the inadequacies of available data, it
would be impossible for any objective formula to reflect the full
dimensions of need. Factors such as peighborhood blight, condition
of public facilities, abandonment ratds, present leve'l of public
services, and condition of the housing stock are essential elements
in the cgnsideration of comnunity needs but are very difficult to
measure.? - Questions were raisid concerning the ciude indicators
of community development need used in many of the proposed formulas.
The need indicators or formu'la factors se]ected most often were
total popu'lation, poverty, overcrowded housing,'lack of plumbing
facilities, and age of housing stock; these factors nearly ex-
haust available national data relevant to community develi,pr.nt.U
The fourth factor, lack of plumbing facilities, was considered as a
measure of "the extent of housing deficiencies"; however, housing
units can have adequate plumbing facilities and still be in a sub-
standard condition because of defects such as eagging floors,
deteriorated foundations, and missing materials such as shingles,
bricks, or floorboards over a large portion of the structure. In
addition, both age of housing and lack of plumbing emphasize past
needs and therefore tend to penalize those cities undergo'ing rapid ,
change relative to the older, urban centers

use o presenta ves, Subcommittee on Housing.
ing and Urban Deve'lopment Leg!5!e!io!f-1ITLlUE l:3.

-U U. S. Senate, Subcornmittee on Housing and Urban Affairs. 797I
Housing and Urbaq Dqveloplne$ legrslatjip4, Parts 1-2. 92nT-

Hous-
e21f,-

Congress, 1971, p. 84.
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Many felt that in view of the limited amount of conrmunity
development funds available each year, it was imperative that
funds be directed towards those older cities with the most ur-
gent needs. Giving formula-calculated funds to each city would
spread the given authorization so thinly that effective action
could not be taken in those urban areas with special problems.
The conclusion followed that funds should be distributed by a
flexible, discretionary procedure rather than by a fixed formula.

A third argument against the use of an objective needs
formula stressed the lack of prior interest displayed by many cities.
Support was given to formu'las that allocated on the basis of pre-
vious part'icipation in the categoiical programs. It was argued
that a more equitable distribution and a more efficient use of
CD funds would result if CDBGs were allocated to those active
communi ti
bilities.

ESll that had previously recognized their CD responsi-
0f course, it is possible that those cormunities

1
\

I
that did not participate in the o1d categorical programs had the
need but had neither the matching funds nor the staff required to
administer the categorical programs.

Hold Harm]ess and "Extent of Program Experi ence "

A'l'l proposals that inc1uded an objective needs formula also
recognized the need for hold harmless as a transition mechanism
to help those communities that had been receiving high levels of
categorical grants to cut back gradually to their basic entitle-
ment. The 1974 Act even provides special transition funds for
issue by HUD to those cities that suffer severe cutbacks.

Under the present law, beginning in 1978, ho1d harm'less will be
phased out by thirds and will completely disappear by 1980. In
other words, by 1980, each entit'lement community wi1'l receive only
its basic, formula-calculated grant and each non-entitlement
community will compete with other such communities fn its area for
the discretionary funds allocated by formula it its area (SNSI or
state) but distributed within the area by HUD.

As demonstrated by the testimony taken in both the House and
the sdhate, a number of anguments can be made for not phas,rhq out
hold harmless. In fact, the initial Sparkman bill in'the Sehate (S.
2333 in L977) based its allocation process on past performance and
both the House (H.R. 10036) and Senate (S. 1744) bills in 1973 con-
tained the term "extent of pnogram experience" as a formula factor in
addition to the transitional hold harmless clause (see Appendix B).

!/ U. S. House of Representatives, op. cit., p. 1184.

\
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One justification for using past performance as a criterion for
allocating CD funds emphasized the importance of directing funds to
those communities that had shown "prior public concern" and had accepted
the responsibi'lity for solving their CD problems by providing matching
funds in order to participate in the categorica'l programs. In light
of the small tota'l authorization, it was felt that it would be more
efficient to distribute the funds to those cities with ongoing develop-
ment instead of thinly distributing the limited amount by an automatic
needs formula to a 'larger group of recipients.

A second justification for not phasing out hold harmless is based
on the difficulty of developing a satisfactory needs formula. This
argument emphasized the infrequent reporting of Census BUreau data and
the lack of any data pertaining to the characteristics of a neighbor-
hood.

A third argument for not phasing out hold harmless (tlH) looks at
the specific communities that will lose funds as a result of the phase
out. For examp'le, if one feels that the "o]der, declining" cities in
the Northeast and Midcentral regions are more deserving of CD aid re-
lative to the newer cities, then he will tend to support those allo-
cation formulas that recognize past performance. For example, the
weighted average percentage of housing units built before 1939 for
those entitlement cities that would lose funds from a switch from HH

to present formula funding is 53%, compared to a much lower average
of 39% for gainers. This illustration of the 'link between the phase
down of HH and older cities assumes that the age of housing stock con-
tributes significantly to the classification of "older" cities. In a

similar manner, if there does exist a bias in our aid structure against
"intermediate-sized" cities (10,000-50,000 population) and if these
cities were active in the categorical programs, then eliminatinq the
phase-out provision would tend to offset the bias against these cities
that results from the cutoff of 50,000 and from other characteristics
of our aid system.

0f course, there are criticisms to those formulas that are
either based on hold harmless in perpetuity or include "extent of
past performance" as a permanent formula factor in addition to the
transitional hold harmless clause. For example, as former Secretary
Lynn explained, "from the standpoint of equity, the most obiection-
able feature of a hold harmless provision beyond the transition
period is that it denies other communities their rightful share of
Federal cgqmunity development funds determined by obiective criteria
of need."V

use 0 presentatives, Subcomrnittee on Housing.
and Communi vel

Pngress 
?

nt Le i s I ati on- 1973 Parts 1-3. 9
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This position argues against continuing the fruits of "past grants-
manship" forever. Including past performance as a formula factor
could penalize those cities that in the past engaged in se1f-help
to solve their CD problems.

In Chapters 5,6, and 7, we compare a "pure" hold harmless
djstribution with both the present formula and alternative formulas
in terms of indexes of CD need, tax effort, and fiscal capacity.
Close correlations between the hold harmless distribution and, for
example, several of the dimensions of CD need would provide support for
continuing some form of hold harmless.

Summa and Conclusions

In Chapter 2, we have explained how shares for entitlement
cities, urban counties, and SMSA balances are determined under full
formula funding and during the transition period (FY75-FY80). A
number of advantages and disadvantages of both formula and hold harm-
less funding were outlined. This discussion has indicated several
critical areas that must be considered in any evaluation of the present
CDBG funding system, inc1uding the (t) size of the SMSA balance, (2)
indicators of community development need, (g) pnase down of hold harm-
less, and (4) re]ation of hold harmless to "01der, declining" cities.
Other formula issues that will also be analyzed include (t) SmSR/non-
SMSA sp1it, (2) tax effort, (3) fiscal capacity, and (4) cost of living.

l
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CHAPTER 3

1!
A FRAI4EI,IORK FOR FORMULA EVALUATION-

The purpose of thls study is to develop and test alternative CDBG
formulas which attempt to provide the most funds to those cities with
the greatest needs. To accompllsh this goal of distrlbuting funds
according to jurisdictlonal need, crlterla must be developed that
measure the relative variation in cormunity development needs. After
emphasizing the importance of a program's objectives ln any evaluation
of its formula, we review recent studles of the general revenue sharing
formula that attempted to develop relatlve neasures of public expendi-
ture needs.!./ This review wiII also outline some of the methods used
by researchers to examine alternative formulas with respect to certain
evaluation indexes.

t,lhile recognizing the subjective nature of the public need concept,
the investigators of the general revenue sharlng formula attempted to
provide crude, but reasonable estimates of the relative variation in
public need across conmunlties. Factor analysis was used by two of the
investigators to develop a needs lndex based on both the physical
characteristics of the communities and the distributlon of population
subgroups.3,/ This factor analysis approach seems particu'larly relevant
for our investigation and wi'll be explained below in the context of
constructing a community development needs index. In the next chapter,
we use this factor analysls technique to delineate separate groups of
intercorrelated variables and to compute indexes that measure the
variation in cormunity development needs across entitlement cities.

Principle_s of Design of Grant Structures in Light of Basic 0bjective!

In this section we review some of the principles ol design for
grant structures in light of the basic objectives that might be served.
l,le consider how the allocation formula and the evaluation of such a
formula differ depending on the objective, or combination of objectives,
being served

IfThosa n0t interested in methods of measuring public needs
fourth section of the chapter, "Statistical Methods,"
the correlation and regression techniques used in

may proceed to the
for a discussion of
this study.

?../ See Barro (1975), Ross (1975)', and Schmid (1975).

V Ross ('l 975 ) and Schm'id ( 1975 ) .
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Selma Mushkin recognizes four broad functions, or objectives, of
the grant-in-aid system.4/ One of the functions may be to promote
"programs of national concern" while leaving program development and
administration at the local level. For example, activitles considered
to be part of the birthright of citizens (e.g., education, decent
housing) would fall into this category. The Federal Government may set
certain minimum standards in specific areas and tightly control the use
of the grant or it may only require that funds be expended in broad
areas (i.e., comnunity development) of "national concern." In either
case, matching funds may be required in order to stimulate local in-
terest. Tc satisfy the first objective, the allocation formula.must
include measures of local need (e.g., dilapidated housing) and of the
extent to which "target populations" (e.g., poor people) are Iocated
within the locality.

A second function of a grant-in-aid system is to correct distor-
tions in public expenditure decisions that result from benefit spill-
overs. Benefits that flow to citizens in other jurisdictions are
ignored by the local decision-maker; therefore, in order to achieve
economic efficiency from a natlonal point of view, it is necessary to
encourage the local decision-maker to increase his production of the
undersupplied public good. This efficiency argument calls for an open-
ended, categorical grant with the cost shares of the grantor and
grantee determined by the extent of benefit spillover.

A third function is to obtain greater equalization among locali-
ties; Mushkin defines flve different equalization concepts. Currently,
the general revente sharing program achieves some equalization by in-
cluding a capacity measure (income) in its allocation formula. During
the legislative debate over CDBGs, arguments were made for including
fiscal capacity measures in the CDBG formula. Mushkin's fifth concept,
"equalization of effort to achieve national program standards," defines
equalization in terms of the fraction of a loca'lity's revenue base that
must be devoted to implement the program standards and, although dif-
ficult to operationalize, should possibly be given some consideration
in evaluating the CDBG formula. One proxy measure of effort
that might,be acceptable is per capita local taxes d,ivided by per capita
i ncome.

A fourth function of a grant-in-aid system is to promote a rpre
desirable balance between the public and private sectors. Many feel
that local public goods are constrained below optimal levels by factors
such as interjurisdictional tax campetition.

The crlterla used to deslgn and evaluate a grant formula depend on

EEM[shkin (1e6e).
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the purpose of the grant. The CDBG formula reflects the stated purpose
(see Chapter l) of the CDBG program by including measures of city need
(population, over-crowded housing) and a measure of the target popula-
tion (extent of poverty), which will also be refemed to as a needs
variable. As it stands, the CDBG formula seems to be serving Mushkin's
first function, promoting a program of nationa'l concern; however, in
order to test its abi'lity to serve other objectives, measures of fiscal
capacity and fisca'l effort, for example, will also be considered in the
formul a eva'l uati on .

Evaluation of the General Revenue Sharing Formula: Review

To evaluate the existing general revenue sharing formula and to aid
in designing a new fornula, eva'luators would construct an eva'luation
index which measured a conrnunity's per capita need for general revenue
sharing funds by considering its service requirements (needs), tax ef-
fort, cost of living, and fisca'l capacity. For example, one general
form which was employed was:

Serviqelequirements x Tax Efffi Cost gf Living
Fiscal Capacity

Each component of the above evaluation index was also expressed in index
formi for example, the service requirements index would assign a score
to each cornmunity, with higher scores reflecting a higher relative'level of service needs. After component scores were assigned for each
conmunity a total score wou'ld be computed according to the above formula,
with higher scores representing a greater need for revenue sharing
funds. The assumption here is that the objectives of the general re-
venue sharing program are such that per capita aid should incr:ease with
service requirements, tax effort,and cost of 'living, and decrease with
fiscal capacity.

Alternative formulas were evaluated by comparing, for example, the
allocations under the current formula with those under a proposed
formula, using correlation and regression techniques. Any improvement
from changes in the definitions of formula factors or changes in elig'i-
bility constraints could also be measured by comparing the new dis-
tribution of funds with the initial allocation in terms of respon-
siveness to the evaluation index.

Service Requiremen ts (Needs) Index

Since the purpose of this study is to test alternative formulas in
terms of responsiveness to community development need, we are especially
interested in the different methods used to construct the service re-
quirements or needs index. Our approach wil'l be to first evaluate the
present formu'la, ho]d harmless, and a'lternative formu'las in terms of
responsiveness to a set of concnunlty deve'lopment need scores rather than
in terms of a total evaluatlon lndex such as the one llsted above. In
Chapter 4, we develop a set of conmunlty development need lndexes, and,

)
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in Chapters 5 and 6, we test each formula mechanism in terms of respon-
siveness to these need indexes. [.Ie do not test alternative formulas that
include as formula factors, tax effort, fiscal capacity, and cost of
living. However, in Chapters 7 and 8, we do test each formula mechanism
in terms of its correlation with tax effort, cost of living, fiscal
capacity, and a total evaluation'index such as the one given above.

The "need indicatoq'l cqncgpt. A refined measure of public service need
would require (l) the ability to es tablish minimum standards for each
major public service category (e.g., education, hea'lth, etc.), and (2)
an estimation of the variations in the costs of providing public ser-
vices across communities.5/ However, because of the difficu]ties of
measuring public outputs Tnd of constructing a loca'l government price
index, it is practically impossible to estimate the'leve'l of expendi-
tures required to provide minimum standards of service for each
conmunity. One approach would be to estimate expenditure requirements
by determining which population groups benefit from public expendi-
tures and weighting these subgroups by the amount of dollar costs of
benefits received and then sunming the weighted population.6/ Unable to
realize this ideal, researchers have turned to proxy measures of public
service needs, cal'led "need indicators". A need indicator is a variable

t

(e.g., poverty) which provides a rough indi
among cities; for examp'le, if city A has a

cation of relat ive differences
hi gher num6F6:fEor per-

sons than city B, then city A has the greater need for public services,
but how much greater cannot be answered. l,le now review three methods
to develop an index of public needs that are based on this concept of a
"need indicator".

Need Index Based on Demand Behavior

Two approaches that have been used to develop relative need indexes
and that are based on actual levels of demand rather than imposing an
outside standard are ('l) the direct imputation method and (2) the re-
gression method.U The direct imputation method, used by Musgrave and
Po'linsky in a study of state and loca'l expenditure need, defined needs
as "the cost of supplying average performancelevels for the existing
mix of state-'local programs," that is, the expenditure required to

5/ Ro

Fopul
ss, John P. A'lternative Formula for General Revenue Sharirlg:
ation Based Measures of Need. June , .1975, p;-5:

6/ Ibid., p. .l5.
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sum by a similar sum compu ted for the whole

provide national average levels of services to each group of service
recipients.V A "need for services" index-is computed for each unit
by assigning subgroups of the population (service recipients) to the
different expenditure functions. For example, education (welfare) ex-
penditures are attributed to the school-age (poverty) population. To
construct a needs index for a particular unit, one multiplies the U.S.
average expenditure for a function per service recipient by the

ulation receiving the service, sums over allpop
the

The problem with this approach is that the many of the expenditure
categories are difficult to assign. It would be particularly difficult
to determine which population subgroups to attribute spending for police
and fire protection, houslng and urban development, and water and
sewers. For example, shou'ld police spending be attrlbuted to the popu-
lation as a whole or should a greater weight be given to poor people?
In addition, characterlstics (e.g., overcrowded housing, density) other
than the size of recipient groups should be taken into account when de-
termining the needs for certaln functions (e.9., community development).

The regression method of constructing a relative need index first
regresses per capita expenditures by function (education, highway,
welfare, etc.) on flscal capacity, aid, and certain demographic and
non-demographic variab'les (e.g., school-aged population, density) that
supposedly reflect the community's need fon,the panticular senvice.!11
The weights of the need-related varlables are therefore determined -
empirically from the actual expenditure behavior of all the recipient
uni ts

A connunity's need for each function is determined by estimating how

much the cormunity would have spent if it had the U.S. average amounts
of fiscal capacity and aid rather than its actual amounts. In contrast
to the direct imputation method, this regression procedure recognizes
that expenditures are also inf1uenced by fiscal capacity and grants-in-
aid and that it is necessary to separate the revenue effects from the
effects of the need-re'lated factors. A relative need index is computed
by surming these estimated per capita functiona'l expenditures and
dividing this sum by the actual per capita expenditures in the U.S.

SIMusgraVe
A Critical V

Richard A. and A. Mitchell Polinsky, "Revenue Sharing:
1iew," in FRB of Boston, Flnancin State d

Governments, Boston, 
.l970, pp. 17-4

9/ Auten (1974) was the first to use the regression method in
constructing a re1ative need index.
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The two main prob'ler.s with the regression approach have to do with
the specifications of tfie expenditure equations and the corre'latjon that
usua'l1y exists betvieen the need-related variables and the caoacity

count which can
i nc'l uded vari ao

variables (e.g.' a corlrn"r,Jnity with
iike'ly a 'loi;'incore coii;ltunlty). A

cation problens are (l ) price vari

and need variab
specified in a

may not have be

; (2) the influence cf a'id mav not be correctly
g1e equation moCel; and (3) the best need variab'les
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In the next sectiori, we turn to a conceptually different approach,
factor analysis, whjch js not baseci on actual demand behav'ior, but on a

mathematical technique that atternpts to conb'ine a number of need indi-
cators i nt,o a set of f actors , each factor represent'ing a di f ferent
dimensior: of need for the service category being considered. For devel-
oping an ifidex of commrrnity development needs, we th'ink factor ana'lysis
is the best of the methods avai'lab]e. As far
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Factor Ana'lysi s

A third mcthod of constructing a re'lative needs index uses factor
rnalysls to orglnlze a given set of need indicators for the pub'l'ic
servlce.cttegory being considered.'l'l/ Factor analysis reduces the need
indicators to r-set oi factors, eaE6- factor defined by a different
group of variables that tend to "move together"; on each factor or
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dimens'ion, the factor analysis assigns to each city a factor index
score.l?/ tf desired, these d'imension scores can be converted 'into a
singleTcore for each city.

As an example, we will consider community deve'lopment needs. The
first step is to make a 'list of indicators of corrnuni ty development
need. These need indicators may
of need written into the communi
IFTFe-leg'i slation speci fied tha
lems of the elderly (poor), one

bE ChoiEn so as to re
ty development Iegisla
t attention shou'ld be
or more measures of th

flect the types
tion. For example,
given to the prob-
e aged (poor)

populat'ion would be included as need indicators. One possible l'ist of
indicators of community development need wou'ld be: age of housing stock,
density, houses without adequate p'lumbing, number of poor persons, and
crowded housing. Because ana'lysls using many need tndlcatons would
be curnbensone and dlfficu'lt to intenpret, lt ls deslrable to slmplify
the analysis. Factor analys'is is an appropriate technique to achieve
this objective rlf one assumes (a) tfrat the origin of urban problems is
common across cities and (b) that the causes of these corffnon problems
are not themselves observable and are mutua'l1y independent. We be-
lieve these assumptions are appropriate or, in other words, that our
need 'indicators are symptoms of unobservab'le urban maladies. Factor
analysis is a statistical techn'ique for estimating the unobservable
underlying causes on the basis of theObservable effects. The product of
factor analysis is a set of coefficients which can be used to estimate
the unobserved cause bV (l) mu'ltiplying each observed effect (needs
indicator) by its coefficient and (2) summing the products.

The most critical part of any factor analysis that is being used
for poljcy purposes is that each included factor must reflect a dimen-
s'ion of need qnd must make intuitive gense, FQr example, if one is
dealing with the community development category of publlc service needs,
it is possible that factor analysis would yie'ld the following three
factors (dimensions): a housing dimension, a poverty djmension, and a

ne'ighborhood dimension, l^lithin each of these d'imensions, each need in-
dicator would have a factor loading that determines its importance with-
jn the factor (dimension) being considered. The indicators with high
"factor load'ings" in the above factors may be, for example, inadequate
p'lumbing (hous'ing d'imension), number of poor persons (poverty dimen-
sions), and age of housing stock (neighborhood dimension). In this case,
a city with a large percentage of poor persons would show a high factor
score on the second factor, poverty. Since each need variable input
'into the factor analysis is expressed in either percentage or per capita
terms, each index Score is interpreted as a per cap'ita need score for
the parti cul ar d'imens i on bei ng di scussed .

12l Ross, op. c it., p.20.
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To ca'lcu'late a single index that ranks the cities in terms of
total community development needs, it is necessary in the above example
to have some method of combining the three sets of factor index scores.
Summation with each dimension receiving equal weight is only one method;
greater weights can be glven to those dimensions that more closely re-
f'lect the findings, purpose, and goals of the legislation. In the
above examp'le, a city which, with respect to the national average, has
a large percentage of houses with inadequate plumbing, d large per-
centage of poor persons, and an aged housing stock will show a high
index score on each of the three dimensions of CD need and,therefore, a
high per capita score for total cD need, regard'less of the summation
method chosen.

Although a large number of indicators may be available to be used
as input for the factor analysis, it is not desirab'le to inc'lude a'll
of these indicators in the actua'l formula. The requirement that the re-
sultant formula be simple and easy to understand'limits the number of
indicators that can be used as formula factors. However, the factor
analysis can be used to provide an initia'l set of formula factors. Those
indicators with the highest factor score coefficients (Step 3) within
each factor cou'ld service as an initial set of formula variables because
each wou'ld represent a separate dimension of community development
need and the process of computing factor score coefficients clarifies
the factors by accounting for inter-corre'lations among the need indi-
cators. In any event the formula factors should be chosen on the basis
of their logical roles as need variables and of their abi'lity to re-
flect separate dimensions of community development need.

Statistical Methods

In this study we use correlation and regression analysis to compare
the per capita dollar distributions under hold harmless, the present
formula, and several alternative formulas in terms of (l) each of five
indexes of community development need derived in Chapter 4, (2) a total
CD needs index, derived by combining the five separate indexes of need,
(3) several need variables, expressed in either percentage or per capita
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terms, (4) fiscal capacity, (5) tax effort, and (6) a total evaluation
index, derived by combining indexes of CD need, fiscal capacity, and
tax effort. In this section, we discuss how correlation and regression
techniques wi1l be used to compare formulas in terms of the indexes of
CD need

The need indexes referenced throughout this section are derived in
Chapter 4. There we explain the use of factor analysis to compute for
each city a per capita score that can be used to measure the relative
variation among cities in per capita community deve'lopment need. A
score is computed for each of five lactors, or dimensions of CD need:
poverty, age of housing, density, crime and unemployment, and lack of
economic opportunity. For examp'le, for each city, the factor analysis
transforms the city's percentages on several variables related to
poverty into a single, composite score that positions the city relative
to other entitlement cities with respect to poverty. For each dimen-
sion, the average score is zero; positive scores indicate above average
per capita need for the factor being considered and negative scores in-
dicate below average per capita need.

l^lithin this needs framework, a formula is evaluated on the basis of
the degree to which it distributes above average, p€F capita amounts to
cities with above average, p€r capita need. Comelation and regression
techniques w'i11 be used to measure the responsiveness and sensitivity
of formulas to each need index. During the following discussion, it is
important to remember that need scores measure relative, not absolute
need.

Simple Correlation Coefficient

In correlation ana'lysis the strength of association between two
variables is indicated by the simple correlation coefficient. The co-
efficient is a measure of'linear relationship, being a measure of the
goodness of fit of a least-squares straight line.l3l In other words, the
closer the relationship between two variables is T6- a straight line,
the higher the degree of comelation. In this study we are interested
in the degree of relationship between a particu'lar formula's per capita
allocation of funds and the need scores on each of five dimensions of
CD need. If a formula's per capita a'llocations are perfectly positively
correlated with the factor index scores, a direct re1ationship exists
such that a higher per capita amount is a'lways associated with a higher
need score. The perfect positive correlation will have a coefficient
of plus one. If they are perfectly negatively correlated, the co-
efficient is minus one and an inverse re'lationship exists such that a

l3l For a more
Tglz), chapter

detailed discussion of correlation analysis, see Blalock
17, and Roscoe (1967), Chapter 12.
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higher per capita amount is always associated with a lower need score.If there is no tendency for a higher per capita amount to be associated
with either a higher or lower need score, the coefficient is zero.14,1S/
All of our correlations are between p'lus and minus one.

For a dimension of need, an allocation with a positive correlation
is-judged more desirab'le than one with either a negative or zero cor-relation. This fo'llows because we want above average per capita amounts
to go to those cities with above average per capita-need scores.

Compari son of Correlation and Reqression Analysis

The least squares regression of per capita amounts (y) on a needs
index (X) has the form: Y= a + bX. Associated with this least-squares
regression is a quantity rz which is that proportion of the variance of
Y (squared deviatton around the mean) whtch is predicted or detenmined bv
the straight 1ine, a + bX. The corrd'lation coefficient r is simplv [he-"
square root of 12. The corre'lation coefficient indicates the debrLe to
which per capita amounts are explained by the index scores but tell us
nothing about the nature of the relationship between the two variables.
The slope (b) of the regresslon llne tells irs the rate at-which per
capita amounts change with changes tn need scores but tells us nothlnq
about the goodness of fit of the regression line.ll/

Formulas can have the same corre'latlon coefficient while having
different regression slopes. Iq see this, consider the three per capita
dollar distributions in the fo]'lowing hypothetica'l examp'le:

Need
Score

City A, h,igh need

City B, medium need

City C, low need

+l .

0

I

q-|oscoe, John T. Fundamental Research Statistics . l969 , P. 72.

lSl The simple correlation coefficient between per capit.a allocations
ffi n..a icoi^es can be defined as the covariance between per capita
illocations and^need scores divided by the product of their standard
a.uiiiiors: r= 5xy/sx5Y where r= simple correlatlon coefficient between

i-ilJ-y, i= need score for a particuiar dimenslon, also palled-1_I99!9I
index siore, Y= per ciplte aliocatlon for COBG formula, exY= covarlance

ueiween x ana Y,'and sx ()y)' standard devlatlon of x (Y) '

16/ The relationship between the slmple co_r_relatlon- coeffl.clenkr 11$ the
Egression slope b ii, indl,cated matheriatically as follows: b=r (iY/'X)..

Formul a I

$'10. 10

10.00

9.90

Formu'la I I I

$20.00
.l0.00

0.00

Formu'la I I

$1 5.00

.I0.00

5.00
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If we assume that each city has the same population, the total appro-
priation under the three fonnulas will be the same; therefore, these are
viable alternative formulas. The regression equations for these formulas
are as follows:

Formu'la
Formul a
Formul a

where, Y equals the per capita amounts and X equals the need scores.
The simple correlation coefficient between ,X and,Y is a perfect + .l.0
for each of the three formulas. However, the formulas certainly are not
in agreement. The response of per capita dollars to the need index
changes from $.10 under Formula I to $10. under Formula III. In Formula
I, the range in per caplta amounts from the lowest to the highest is
$.20, whi'le in Formu'la III the range is $20.00.11/

In this study the a'lternative formulas are compared using both
correlation and regression technlques because of the different infor-
mation they provide. The choice between alternative formulas may require
normative judgments about the re'lative importance of sensitivity to
need (the regressiol s!Qpe) and degnee of responsiveness to need (the
correl ation coefficient) .

Mul tiple Regression Analysis

In this study we supplement the simple correlation analysis with a
multiple regression analysis, which estimates the change that occurs in
per capita amounts with a change in a parttcular factor index score,
holding the other four factor index scores constant. The regression
analysis therefore allows us to compare formulas on the basis of their
sensitivity to the different dimensions of CD need. The general form
of the qquation estimated is as follows:

Per Capita $= a + b FACTOR I + c FACToR 2 + d FACTOR 3
+EFACTOR4+fFACTOR5

FACTOR 1 to FACT0R 5 represent the per capita scores on the five dimen-
sions of CD need. 0n each dimerision, the average score is zero; an
above (below) average 'level of per capita need is indicated by a score
greater (less) then zero. Since the average on each of the independent
variables is zero, the intercept term a wil'l equal the average per capita
formu'la amount. The regression coefficient b measures the change in per
capita do1lars for a one unit change in FACT-OR 'l , at fixed levels of
FACTOR 2 to FACT0R 5.

I
II
III

f=
f=
f=

10. +.1 X

10. + 5 x
10.+l0X

TZThTr exlmp1e was provided by Paul Burke, Department of Housing and
tlFban Devel obment.
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For each factor, a positive coefficient is preferred to either a
zero or negative coefficient. However, in comparing two formulas both
with positive coefficients for a particular factor, we can not say that
the formula with the higher regression coefficient is the more desirable.
This inability to judge between positive regression s'lopes results
primarily from our using relative measures of need, instead of absolute
measures. It is even more difficult to judge between formu'las when all
five regression slopes are considered. Then, one has to make a judg-
ment of the relative importance of the five factors. In this case, it
is possible for a formula which has negative regression s'lopes for
certain factors to be judged more desirable than an alternative formula
which has al1 positive slopes, simply because the evaluator assigns a
high (low) weight to those factors with the positive (negative)regres-
sion coefficients. This problem is identical to that of assigning
weights to factors in order to combine the five factors into a compre-
hensive needs index.

The above discussion has emphasized two problems with using re-
gression coefficients to compare and eva'luate formulas. First, Iimiting
the comparison both to a single need dimension and to formu'las with
positive regression slopes for this dimension, we can not argue that
the highest positive regression slope is the most desirable. Second,
it is even more difficult to compare formu'las on the basis of all five
coefficients in the regression equation. Normative judgments are re-
quired as to the relative importance of the five factors.

In this study we used multip'le regression to determine the implicit
emphasis that ho]d harm'less, the present formula, and the alternative
Iqm{gl-giyg_Ig. the various 4eed indexes. In addition to the multipleregressiofr coefficients, we also report in the regression tauiei-(;i'-the.mu'ltip'le coefficient of determination, (b) th6 standirJ-error otestimatel gnd (c) the standard deviation or'the per capita urountr.
The mu'ltiple coefficient of determination is the'propoi^tion oi-vari-ation in per capita dollars that is exp'lqined by the'.multiple
regression equation, or by the five need indexei. Bl A high coefficient

ple coefficient of determination, R2
equalq the vdriation.gxp'lained by the multiple regression
equation divided by the total vaiiation of lrre pei a;pia;
amounts. The total variation in per capita amounts equals
the sum of the squared deviations arouni tne mein. iri"-nzstatistic will range from zero to one; a va]ue of on. *orta
mean that the.actual per.capita amounts could be perfectly
predicted by.the regression equatio[; of,r in our lase, Oy
the five need indexes. One minus the Rz value *eutu".s fh.
degree to which factors other than our five need indexes
explain the variation in per capita amounts.^ Because it is
a relative measure of goodness of fit, the Rz statistic does
not vary with the total CDBG allocation to the 435 entitlement
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of determination therefore indicates a close relationship between
the actual formula al'location and need. The standard error of the
estimate measures the "average" disparity between actual per capita
amounts and Ber capita amounts predicted by the multiple regression
equation. lg! It is therefore an abso'lute indication of how well
the regression equation, or estimated per capita amounts, describes
the relationship between the actual per capita amounts and the five
need indexes. If the standard error of the estimate equaled zero
the actual and predicted per capita amounts would be identical, which
wou'ld indicate an exact relationship between actual formula allo-
cations and the implicit relation between formula a'llocations and
the five need indexes. The standard deviation measures the
variability, or s
per capita amount l"?$, 

of the per capita amounts about the average

(.Footnote 1B con tTnued' from previous page) cities; therefore,
it is appropriate to use it for comparing formu'las that allocate
different amounts to entitlement cities.

12/ The standard emor of the estimate is an average of the sum of
the squared residuals. A residua'l is computed for each city
by subtracting its per capita do'llar amount predicted by the
multip'le regression equation from its actua'l per capita amount
under the formula being considered. Approximately 68 percent
of the actual per capita amounts wil'l lie within one standard
error of the per capita amounts predicted by the multiple re-
gression equation, and 95 percent, within two standard errors.
For purposes of comparing formulas, one disadvantage of the
standard error of estimate is that it changes with changes
in the total CDBG amount allocated to the 435 cities.

20/ The standard deviation is the square root of the average
squared deviations about the mean. The standard deviation
is an absolute measure and therefore is a function of the
total a]location to the 435 entitlement cities. One ru]e of
thumb for normal distributions that can provide an approxi-
mation to the spread of the per capita amounts states that 68
percent of all per capita amounts will fall within one
standard deviation to either side of the average per capita
amount, and 97 percent, within two standard deviations.

t,
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Ci ti es Wei ghted Accor{ing to Pglgl_qllqlLSUe

In order to accurately reflect the conrnunity development needs of
people as a whole, we used a weighting system in both the factor analysis
and the comelation and regression analysis that determines the impor-
tance of a particu'lar city on the basis of the percentage of total en-
titlement city population accounted for by the city size grouping with-
in which this city was located. The weighting system works by "blowing
up" the number of cases as fo]lows. First, the 435 entitlement cities
included in our data file are divided into B population size groups and
the percentage of entitlement city population accounted for by each
population group is calculated. For example, the 94 entitlement cities
in the population group,]00,000 to 250,000, accounted for 18 percent
of tota'l population in the 435 entit:lement cities. Second, the weights
given to each case vilere set so that the total number of cases would
increase from 435 to 2021 and so that the number of cases in each popu-
lation group divided by ?021 would equal the percentage of popu'lation
accounted for by the group within which the case is located. For ex-
ample, each of the 94 entit'lement cities in the population group men-
tioned above was given a weight of 4 so that the total number of cases
in this group would equal 18 percent of the 2021 cases (Qaxa)/2021=.18).

Although not exact, this procedure is c'learly preferred to that of
giving the per capita and percentage quantities of each city an equal
weight, as would occur if correlation ana'lysis was applied to the 435
cases. A twenty percent deviation between a per capita need score and
a per capita formula amount is much more important in the case of New

York City than in the case of Birmingham, simply because of the larger
number of peop'le in New York City. Therefore, in the fo'llowing chapters
correlations and regressions involving per capita dollar amounts are
calcu'lated using this weighting procedure, unless stated othenrise.
However, in Appendix H, we do present the factor and correlation and re-
gression resu'lts that were obtained when we conducted the analysis on
435 unweighted cases. In other words, in Appendlx H, we give each case
or city an equal weight of one. [^le briefly discuss the resu'lts ob-
tained and point out any major differences from the weighted results
presented in the text.
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CHAPTER 4

COMMUNITY DEVELOPMENT NEED

To simp'lify our evaluation of the present formula and its alterna-
tives, we use factor analysis to reduce several need indicators to five
dimensions of community deve'!opment need. Need variables selected for
input into this factor analysis are variables that reflect the Congres-
siona'l definition of CD need and socioeconomic variables that are
frequently found to be associated with urban blight, detrimental living
conditions, and housing abandonment. For each of the five dimensions of
CD need, the factor ana'lysis computes for each city a factor score that
can be used to measure variation among cities in per capita need. A
city will receive an above average score on a factor i.f the city has
above average need for each of those need variables that define the
dimension being considered. For example if city A has a high percent-
age of houses built before'1939, then city A will receive a high per
capita need score on the age-of-housing-stock dimension. In the final
section of this chapter, we assign weights to the five dimensions of CD

need so that we can compute a single needs score for each of the 435
entitlement cities.

Appendix A contains definitions and abrreviations for
used in this study and a list of a'll data sources. The pri
source was the County and City Data Book '1972. Because of

al I vari ab]es
mary data
data problems,
rt ci ti esthe factor anal ys'is included only 435 of the 515 ent i tl emen

located in the U.S.; however, these 435 cities accounted for approxi-
mately 95 percent of the total entitlement city population in FY76. A

footnote indicating the number of entitlement cities considered will be
included in those tables that have computations based on a group of
cities different from the 435 entitlement cities listed in Appendix F.

Input Variables for Factor Analysis of CD Need

The first step is to make a list of indicators of CD need. The
criteria for selecting indicators to be used as input for the factor
analysis of CD need should reflect the Congressiona'l intent that CDBGs

be used to assist in the development of viable urban corununities by
providing decent housing and a suitable living environment and expanding
economic opportunities, principally for persons of 'low-and-moderate

income. Ideally, we wou'ld like measures of slum and blight and detri-
mental living conditions, neighborhood instability, and the level of
pub'lic services provided to low-lncome persons. What we have are
Census Bureau data on substandard housing that not only fail to recog-
nize many deficiencies defined in housing codes such as lntenior rooms,
inadequate size of rooms, certain fire hazards,'light and air require-
ments, but a'lso ignore, environmental deficiencies that are today
accepted as contributing to lack of livability of a given neighborhood.
[.le do not have data that measure the relative extent of garbage-lit-
tered streets arising from poor sanitation services, cracked and broken
sidewalks, unpaved or broken streets, missing or ineffective street'lights, inadequate sewage and drainage facilities, noisy and heavy

\
l
i
tI
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trafflc, and the danger of assault, mugging, and robbery. In essence,
a person's houslng situatlon dependsas much on the'location of the house
relative to other houses, to conmunlty servlces, to Job opportunltles,
and to environmental amenltles as on how sound the house is to
besi n wi th .l/

The approach we use to identlfy the existence of these environ-
menta'l or neighborhood conditions ls to try to find socioeconomic
variables that are comelated with detrimental living conditions. Envi-
ronmenta'l conditions are measured by indirect surrogates rather than by
direct measures of urban blight. From case studies of housing abandon-
ment and from the "social indicator" literature, we have se]ected
variables that seem to be correlated with urban blight and neighborhood
i nstabi I i ty. Fol examp'le , a recent study on housi ng abandonment 'l i sted
the fo'l'lowing as characteristics of a neighborhood experiencing abandon-
nent.U

A concentration of low-income nonupwardly-
mobi'le fami I ies; l arge fami'l ies and a hi gh
percentage of young people; an old housing
stock and a high percentage of substandard
buildings; a preponderance of rental pro-
perties and multiunit buildings which are
suffering from long periods of deferred
maintenance; a declining rate of homeowner-
ship; strongly antisocial tenant attitudes;
minimal public services; a hlgh or increasing
vacancy rate; and, despite the high vacancy
rate, overcrowding within occupied units.

Appendix D lists characteristics of deteriorating neighborhoods found in
several case studies of housing abandonment and urban blight. These
studies support the hypothesis that urban blight and substandard housing
are related to the socioeconomic characteristics of the population.V

TTarcuse, Peter. "social Indica
-Rt'tatrs Quarter'ly, December, 1974,

tors-and Housing Policy," Urban
p. 199 and p. 209

Urban Development. Abandoned
}Jashington, D.C.,'l97T;T;T

2/ u.s.
fr'ousi ng

Department of housing
Research: A Compendi

and
um.

3/ For example, see the studi.s !y Arthur D. Litt'le Inc. (1973),
York County Planning Connnission ('1973), National Urban League ('1971),
Sternlieb (1973), Bryce (lSZS1, and Linton, Mields, and Coiton,
Inc. (197]).



49

Need Indicators. The variab]es listed below were se]ected for use
in the f:r.-^tr is. Each variab'le is either a direct indicator of
community development need or a socioeconomic variab'le found to be as-
sociated with urban blight and substandard housing. A1'l variab1es will
be expressed in either
point is emphasized by

rcenta eor ca
S ng eac var a ea

ita terms . This important
rrev ation with the

letter P, e.g.P65AGED for the percentage of the total population that
is over 65.

In essence, we included almost every data element avai'lable from
the .l970 

Census which relates directly or as a proxy to corrnunity deve'l-
opment need, the only exception being closely related variab1es whose
inclusion would be repetitive such as percentage of the housing stock
built before 

,l949. 
Our efforts to encompass ful1y the concept of

cornmunity development need is limited to the extent to which the .1970

Census collected and reported data related to community development
need. Other data sources v'rere investigated but were not chosen because
of lack of currency, non-uniform definition across cities, or Iimited
availability with respect to the 522 entitlement cities.

The variables, their abbreviations, and rationales for their
selection are as follows:4/

(l) Persons aged 65 and over: P65AGED

A subpopulation that has special needs for transportation,
housing, recreation, and health care.

(2) Crime rate: PCRIME

A factor associated with urban blight and limited
economic opportunities.

(3) Nonwhite population: PNIJ

In practically all studies reviewed, abandonment and
urban blight were found to be concentrated in low-income,
nonwhite, inner-city neighborhoods. The non-whlte
population is associated with high crime rates, over-
crowded housirg, o hlgh degree of infant mortality,
welfare dependency, substandard housing, and high rates
of unemployment. In the Annua'l Housing Survey, nonwhites
reported a higher incidence of deteriorating housing. It
is possible that more sensitive indicators of urban b'light
and neighborhood instability could be obtained by also using

4l See Ross, op. cit.' pp. 22-23 and Schmid, op. cit., pp. 35-49 for
a similar discussion
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as inputs 'into the factor analysis the nonwhite percentages
for the variables listed below. It should be emphasized
that statistical association does not imply casuality for
this or any of the other surrogates.

(4) Persons over 25 years of age with less than a high school
education: PWOHSED

A subpopulation that is characterized by a high crime
rate, unemployment, and social prob'lems. Also, a group
that is prone to live in declin'ing neighborhoods and is
heavily dependent on public support.

(5) Female-headed famil'ies below poverty level: PFEMALHP

An jndicator of the need for day care centers and a
factor associated w'ith neighborhood instabi'lity and sub-
standard housing.

(6) Poor persons under l8: PYUTHP0V

See (5) and (7).

(7) Persons below poverty level: PP00RPER

A subpopulat'ion that relies on city governments for
basic necessities such as housing, health care, recrea-
tional areas, and other public services. Also, a socio-
economic factor associated with substandard housing" urban
blight, neighborhood'instability, and housing abandonment.

(8) Hous'ing uni ts I acki ng one or more p'l umbi ng faci I i ti es :

PI^IOPLUMB

A measure of the physical state of housing units.

(9) 0ccupied housing units with more than l.0l persons per
room (overcrowding) : POCRI.ID

An 'indicator of (1) disposal and santitation problems,
(2) a high demand for recreational facilities, (3) density
of the population, and (4) excess demand for housing.

(.I0) Unemployed persons: PUNEMPT5

An indicator of the economic stability and opportun'ity
'in a communi ty.
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( I I ) Housl ng unl ts bu'l 1t before 1939: PAGEl939

An indlcator of substandard housing and a proxy
for government repair and maintenance costs of older
sanitation facllities and sewage lines. The age of the
housing stock is a factor associated with housing abandonment

(.l2 ) Persons per square m'il e: DENSITY

A measure of popu'lation density, a factor associated
with urban blight and high crime rates. The more dense
the population the more intense will be the use of waste
and sanitation fac'ilities and the more difficult the dis-
posal problem. As a general ru'le, the 'importance of ex-
ternal'ity effects increases with populatjon density. For
example, density is associated with environmental stress
factors such as street noise and heavy street traffic.' City expend'iture studjes indicate that density has a

significant, positive effect on per capita expenditures.

( I 3) 0wner-occupied houses: POWNOCCH

An inverse indicator of CD need. Rental properties
characterize those inner city neighborhoods experienc'ing
the greatest amount of substandard housing and housing
abandonment. In fact, studies indicate that single-family
home-ownership may be the strongest barrier to housing
abandonment and neighborhood decline.

The main problem with using the above variables is that we must
rely primar^i]y on 1970 Census Bureau data, which are continually be-
coming more out-of-date. However, there are reasons why use of .l970

data may not overly distort the analysis. First, most of the varjables
are expressed in either percentage or per capita terms, thereby possibly
reducing the d'istortive effects caused by recent absolute or total
changes. Second, the needs index to be constructed is a relative index,
which means that use of 1970 data would lead to inaccura te resu ts only
if recent population movements have caused significant changes in the
relative positions of cities. Final'ly, the conditions (urban blight,
abandoned housing) that the factor analysis attempts to identify can be
significantly altered only by'large changes in (l) publlc funds for
urban renewal, rehabilitation, and new 'low-income housing construction,
(2) the level of employment and income in ghetto areas, ind (3) the
composition of the inner-city population. l.le think that changes of the
magnitude required are unlikely to have occurred in the period since
1970. Based on the arguments given in this paragraph, we assume that
the ranking of cities using .l970 

Census Bureau data gives us a reasonable
approximation to conditions as they exjst today.

Relative vs Absolute Need. The relative nature of the needs in-
d.icatorss}ouI@rstood.ThefoI.lowingexampleshouldbe
helpful. For each of the 435 cities we know the percentage of the
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population that is poor. t,le also know that a poverty population is re-
lated to community development need and that the greater the percentage
of poor personsthe greater the need. However, we do not know the exact
relationship between a poverty population and community development need.
Is there a minimum threshold? For example, if the poverty population is
below 10% of the total popu'lation is any community deve'lopment need
generated? We do not know the answer to this or many similar questions.
Therefore, we define need in terms of the average. AI'l the need vari-
ables are normalized,that is, expressed as standard deviatiorSaround the
mean for that variable. As a result our approach assumes that any
poverty popu'lation represents a need and the severity of that need is
measured by the closeness or farness of the percentage of poor persons
in a city around the average for the 435 cities.

Need Indicator Correlations. Tables 4..l and 4.2 show how the
thirtlatedbothamongthemse1ves(Tab1e4.l)
and with ten other socfoeconomic variables (faUte 4.2) for the 435 en-
titlement cities analyzed be'low in the factor analysis. As expectedo
the percentage of population in poverty (PP00RPER) is highly correlated
with percentage nonwhite (PNhI, 0.73), percent of houses oveicrowded
(POCRWD, 0.59), percent of houses without plumbing (PWOPLUMB, 0.67),
per capita income (PCINC72,-0.62), and median family income (MEDINC,
-0.84). One rather surprising result in Table 4.1 is the row corre-
lations between the percentage of housing units built before .l939

(PAGE]939) and the poverty (PPooRPER,0.l2; PFEMALHP,0.I7) and housing-
condition (PWOPLUMB, 0.33; POCRWD,-0.21 ) variables. Variables with a
correlation above .50 with age of housing stoCk inc'lude percentage of
population over 65 (p0SngfD, 0.63), percentage of population over age
25 without a high school education (pWOHSED,0.5l), and percentage of
housing units in multi-unit structures (PMULTI, 0.59). As shown in
Table 4..l, the correlation between density and the age-of-housing-stock
variable (pneEigeg) is less than.50 (0.41); as expected, density is
correl ated wi th percentage of housi ng uni ts owner-occupied (p0Wt't0CCH,
-0.54) and percentage of housing units fn multi-unit structures (PIqULTI,
o.6r ) .

As shown in Chapter 5, the low correlations of poverty with age of
housing stock (0.12) and density (-0.04) result in low correlations
between the per capita fund distribution under the present formula,
which gives a double weight to poverty, and these two indicators of CD

need. 0n the other hand, from the remaining correlation coefficients
shown in Tables 4..l and 4.2, we do expect the per capita distribution
under the present formula to be highly correlated with PNl,l, PFEMALHP,
PYUTHP0V, POCR!'lD, PW0PLUMB, PCINCT2 (negative), MEDINC (negative),
PPO0RFAM, and P0VAGE65.

As shown in Appendix E and Table 4.3, the correlation coefficients
for several need variables change depending on the popu'lation group
being considered. Especially interesting are the correlations for
PAGE]939, DENSITY, and PP00RPER reported in Table 4.3. The correlation
between DENSITY and PAGE]939 increases from.4l for all 435 cities to

i
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POCR}ID

PAGEl939

Pol.lN0ccH

DENS ITY

POP

PC I NC72

I.IEDINC

PPOORFAI'I

POVAGE65

P0LDSTR(PAGE1949 )

PNE}ISTR

Pt{Et{

PI-IULTI

PHFG
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Variable Oef{nltlons for

-

Tables.4.l C!6.d.?

percent of population over 65

-crinBs'per 
ca'pita

percent of population nonwhite(Negro and Spanish)

percent of families wlth a poor, female head

percent of pooulation poor an<l under 18

percent-of populatlon with lncores bclow ths-
poverty. 1 evel

percent of occupled houses wlthout plumblng

unempl.oynent rate, 1975

percent of occupled houses with 1.01 or more
persons per room

percent of housing unlts bullt before 1939

percent of houses occupied by owner

population per square mlle

popul ati on

per capita income, 1972

mdian family income, 1970

percent of families wlth incomes below the poverty
I evel

percent of populatlon over 65 and poor

percent of housing unJts bul'lt before 1949

percent of houslng unlts bullt after 1960

annua'l averager 1955-1970. of new prlvate
houslng unlts authorlzed by bulldlng permits
as a percentage of occupled houslng

percent of occupled houslng unlts in nulti-
unit structures

percent of workers employed by manufacturing
i ndustry

percent of populatlon over 25 wlth less than a

hlgh school educatlon
P}IOHSED
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Table 4.2 Correlat'lons Anong Selected Variables, 435 Entltlernent Cltles

P65AGFD

PCR I yF

Pt\tr

PIOHSFD

PFE}IA I, HP

PYUT HPOV

PPOOPPER

POcRr0

PTOPL tlt tr

Pr,ilExP75

PA6E I 939

DENS I TY

POTNOCCH

POP

.0344

.??5?

.1893

.089tJ

.1173

.0833

.0703

.0??9

-.0109

.0437

.079 I

.3255

-.2102

PCINCT3

.0261

.0078

-.341 I

-.552 I

-.5717

-.61 39

-.626C

-.509?

-.460 7

-. I 859

-.'??44

.l?16

-.0031

}.FDINC

-.3150

-. I 5s5

-.5026

-.579 0

-.755s

-.7586

-.8439
_.4 38 0

-.5527

-. I 236

-.2650

.0f, l2

.2691

PPOORFAT.I

.1 066

.2599

.754 I

.4759

.9u37

.9695

.9d36

.654{

.6{70

.1544

.0531

-.0657

-.?400

POV A GE 65

.7789

. l38l

.2196

.5558

.51 7l

.4413

.6080

.040{

.4968

.1857

.s706

.0706

-.2333

POLDSTR

.64 44

.1031

.0?02

.5763

.2905

.1320

.2488

-. I 351

.3892

.e953

.9593

.3876

-.+126

PNEUSTR

-.5738

-.120?

-.0943

-.5907

-.3063

-. l85l

- .27 I5

.0257

-.3550

'.2679

-.8?74

-.3455

.3041

PNET

-.3867

-.086e

-.1250

-.428{

-.272A

-.1835

-.2299

-.00E9

-.2313

-. I 763

-.61{ I

-.3309

.2930

PI{ULT I

.3917

.1932

-.0447

.?077

.025?

-. I 267

-. 0+69

-.1672

.0806

.?L22

.5912

.6191

-.8240

PilFG

.0 156

-. I 343

-.23?6

.+350

-.23?'l

-.2799

-.359 I

-.079?

-.0 838

.31 09

.32?3

. I9l4

.1203

(tr
(rr



Table 4.3

Population Size
(in thousands)

Number of Cities 435

PAGE1939 correlated with

OENSITY

P0!rN0ccH

PUNEMPT5

PPOORPER

Density Correlated with

Correlation Coefficients.Between (l) Percentage of Housing Units Built before 1939
(PAGE1939),DENSITY, and (2) Selected Need Variables by pofiulation Size

25-50

72

50-75

140

-.39

75- 100

72

100-250

94

250-500

31

500- 1250

2l

.78

-.66

54

.13

-,82

500+

26

.41

.40

,29

.L2

.48

-,22

.0?

-.04

.50

-,47

.38

.20

.70

-.48

,49

- .09

,71

,52

,44

,t2

,37

26

l0

36

39

36

30

(n
O't

PAGE1939

POI.INOCCH

PUNEMPT5

PPOORPER

.41

-.54

,23

-.04

.48

-.48

-. 16

.00

.37

-,47

.16

-.10

.36

-,57

,25

-.05

.50

-,58

.44

.00

.70

-.83

.58

.18

,7t

-,70

.36

.01

78

45

07
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.71 for cities above 500,000 population, thereby becoming more con-
s'istent with the notion that "older, declining" cities are characterized
by both an aged hous'ing stock and a high population density. However,
over al1 population groups, poverty cont'inues to exhibit low correlations
with bth density and aged housing. This is surprising given the higher
correlations of percent unemployed with both density and age of housing
at higher population levels; as discussed in Chapter 8, a low corre-
lation between poverty and density may resu'lt from our not considering
city variations in the cost of living when computing the poverty income
I evel .

ional Distribution of Need Variables. Table 4.4 provides a
regi ona rea own 0 percen SA per capita amounts for th irteen of
the variables discussed above. Interesting aspects of Table 4.4 in-
clude (l) the high percentage of poor persons in the South (.l7.3),
(2) the high percentage of houses built before'1939 in both the North-
east (66.9) and North Central (Sq.Z) regions, and (3) the low per-
centage of home ownership in the Northeast (36.8). These percentages
suggest that the South would suffer a per capita loss at the expense
of the Northeast and North Central regions with a switch from the
present formula to a formula with a decreased poverty weight and an age-
of-housi ng-stock variable.

Facton Analys'is of Communi ty Development Needs

Devjsing a relative needs index for each of the need variables is
possible but the large number of variables would result in complicated
analysis. Therefore, factor analysis was used to reduce the need
variables to five factors, each factor reflecting a different dimension
of community development need. For each of the 435 cities, factor
analysjs creates a factor score for each of these five dimensions of CD

need; these factor scores are interpreted as per capita need scores. In
Chapters 5 and 6, in order to determine whether or not a given formula
d'istrjbutes funds according to a particular dimension of CD need, we
correlate each set of factor scores with the per cap'ita fund distri-
but'ions of hold harmless, the present formula, and several alternative
formulas. Regression analysis is also used to describe the sensitivity
of the different formulas including hold harmless to the various need
concepts.

Varimax Rotated Factor Matrix
varimax matrix that was the solutir
thirteen need variables. An ortho
order to obtain simple and meaning
described below are linear combina
relationships which cannot be easi

1/. In this section, we explain the
on of a R-type factor analysis on the
gonal rotation method was used in
ful factor patterns. The factors
t'ions of the need variables and reveal
ly seen from an examination of the

s sect on s based on Cha
pp. 208-244.

aqe for the
oc'ial Sciences

pter 1 7, Statistical Pack
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Regional Distribution of Need Variablesa

b
North Centra'l South

Tabl e 4.4

Northeast llest --

P65AGED

PNI{
c

Pt.lOHSED

PFEMALHP

PYUTHPOV

PPOORPER

Pl,lOPLUI'IB

POCRt.lD

PAGE1939

Pot.lN0ccH

PPOORFAI'I

POVAGE65

MEDINCC

Sou th
NoiIE"
Missis
Wyomi n

Cal i fo

t2.26%

24.02

52.89

5.03

5,25

13, 58

2.84

7.88

66.94

36.86

10. 39

2.68

$s79s.

L0,477

22.25

43.58

4.27

4.55

11.84

3.02

7 .45

54,20

55.20

8.67

2,33

$10636.

9.312

34,30

48,42

5 .88

7 .28

17.30

2,86

9.58

?9,t7

54.94

13.63

2,57

$8s43.

* 
9;57_t-

2t.75

34.59

3. 70

3.98

11.69

i.96

6.99

29,24

51.76

8.31

1.79

$107s5.

b

Except for PAGE1939 (443), data base consisted of 449 entitlement
ci ti es.

The list of states within each region folIows. Northeast: l',laine, New Hampshire,
Vermont, l'lassachusetts, Rhode Island, ConnecticuE, N-llEiilFork, New Jersey, and
Pennsylvania. North Central: 0hjo, Indiana, Illinois, Michigan, t.Jisconsin,
i\,linnesota, Iowa, Missouri, North Dakota, South Dakota, Nebraska, and Kansas.

Delaware, Maryland, District of Columbia, Virginia, l.Jest Virginia,
Carolina, South Carolina, Georgia, Florida, Kentucky, Tennessee, Alabama,
sippi, Arkansas, Louisiana, 0klahoma, and Texas. West: Montana, Idaho,
g, Colorado, New l,lexico, Ari zona, Utah, Nevada, l,,la6E'-ington,0regon,
rnia, Alaska, and Hawaii. Source is City and County Data Book 1972.

c. l.Jnweighted average.
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variables in their origina] forrn. The varimax rotated factor matrix in
Table 4.5 shows five factors, each factor delineating a separate group of
highly intercorrelated variab]es-, We initially retained all six factors
wilfr in eigenvalue greater than'.5. However, ihe sixth factor had very
low coefficients and did not clearly describe a dimension of CD need;
therefore, we reran the factor analysis retaining only five factors. The
five factors explain 79 percent of the common variance in the thirteen
need variables. The coefficients in Table 4.5 are called "factor
loadings" and they can be examined to determine which need variables are
critical to the definition of a factor.

Factor loadings represent comelation coefficients between factors
(presented in the columns) and need variables (presented in the rows).
For example, the correlation between FACTOR I and percent of poor
persons (ppOOnpfn) 'is .97789. An estimate of the correlation between
any pair of need variables can be derived from Table 4.5 by first mu1ti-
plying the two variable'loadings for each factor and next, surnming the
five results. Using this method, it is easy to see how the high
correlation between, for example, DENSITY and P0WN0CCH is mainly due
to FACTOR 3. 0n the other hand, the comelation between DENSITY and
PYUTHP0V should be relatively smal'l because these two variables do not
load hjgh'ly on the same factor. This correlation interpretation of the
factor loadings suggests how different variables can be used to define
the different factors. As we will explain below, the high correlations
between the poverty (PPooRPER, PFEMALHP, PYUTHPoV, pNllJ) and housing-
condition (POCRI^ID, PWOPLUMB) variables and FACTOR l wi'll estab'lish
FACTOR I as the "poverty and housing" factor. AI'l we are saying is
that as evidenced by their high correlations with FACTOR l, these
variables tend to "move together" as a group, separate from those
variables (e.g., DENSITY, PAGE1939) that define the remaining factors.

Factor loadings in a given row a'lso represent regression co-
efficients of factors with respect to a given need variable. Under
this interPretat,.r;,il:-:::r:l;; 

l':l:l ::::il,;;'l'ril:1,,
It 'is obvious that the most important determinant of PP00RPER is
FACT0R l. The importance of a given factor for a given need variable
can be also expressed in terms of the variance in the need variable
that can be accounted for by the factor. The yariance of PPO0RPER
accounted for by FACTOR 1 ii equa'l to ( .97789)2, o.F .95626. The pro-
portion of the variance in PPO0RPER accounted for by all five factors
is equal the sum of the squared 'loadings and is referred to as the
communality of the variable.

In a similar manner, the coefficients in a given column show the
contribution of each need variable to each factor. In this case the
most important determinants of FACTOR 'l are PYUTHP0V (.97839), PP00RPER
(.97789), PFEMALHP (.85808), pNhI (.73808), P0CRWD (.0ZSa:1, PW0HSED
(.49895), and PW0PLUMB (.49.l96). This pattern estab'lishes FACTOR I as
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Table 4,5 Varlrax Rotated Factor Matrlx

FACTOR I FACTOR ? FACTOH 3 FACTOP 4 FACTOR 5

Ps5AGED
PCR I}'E
PN}J
PI,OHSFf)
PFE}.T! L HP
PYUTHPOV
PPOOEPER
POCR},N
PI{OPT IJMB
PIJNEIUPT5
PA6E I 939
DFNS I TY
POUNOCCH

.00607

.?4A49

.73rJ0g

.49895

.858 0It

.97839

.97789

.67983

.4C I 96

.06349

.04873

.00835
-.?149?

.7265 I

.034?2
-.?1502

.36803

.16137
-.03145

. I 5975
-.361 I9

.3499?

.26548

.846i2

.234r,0
-.2 I 023

. I 7345

.4lfr50

.?6464

.14246

.13421

. 0 3795

.05076

.2?73'C
-.02282

.04350

.33580 /

.79343
-.88562

. I 5086

.66353

.39479

. ?0958

.26656

.01t974

.05A38

. 0 l6l8
-. I 3792

.555 I 9

. 1276.d

.20391
-. 09692

-.04685
- c1.44??

.13491

.55949

.03951

. I 0629
-.07441

.3 0346

.07458

.25056

.?7763

.23900

.07949

O)
O

I

I
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the poverty-and-housing dimens'ion of cornmunity development need. t^le will
refer to'it simply as the poverty dimension of CD need.

From the above discuss'ion and from the loadings in Table 4.5, it
should be obvious that DENSITY and P0WN0CCH are both highly correlated
with FACT0R 3, that FACTOR 3 is the most important determinant of both
these variables, and that DENSITY and POI^IN0CCH are the most important
determinants of FACTOR 3. t^le therefore refer to FACT0R 3 as the density
dimension of CD need. The following tab'le defines each d'imension of
CD need in terms of need indicators with high 'loadings.

Di mens i on Need Variables Defirling Oile$p4

FACTOR I Poverty Poverty variables (PYUTHP0V,
PPO0RPER, PFEMALHP, PNW), percent
of overcrowded houses, percent of
houses without plumbing.

FACTOR 3 Dens i ty Percent of owner-occupied houses
(negative), popu'lation per square
mile.

FACTOR 4 Crime and .

Unemp'loyment Crime rate, percent unemployed

FACTOR 5 Lack of Economic
0pportuni ty Percent of population without a

high school education

Per Capjta Need Scores. After the rotation matrix is obtained and
thenffisions)determined,thefactorana1ysiswjll
produce factor scores for each of the 435 cities. Since the need
variables were input into the factor analysis in percentage terms, we
interpret these scores as per capita need scores. In other words,
each cjty receives a per capita need score for each of the five dimen-
s'ions of community development need.

Factor scores for each city are calculated from the factor-score
coefficients presented in Table 4.6. These factor-score coefficients
are derived from the factor loadings in Table 4.5 by a method that
eliminates double counting of need variables that are highly correlated.
For example, in Table 4.6, we see that only PPOORPER and PYUTHP0V re-
tar'n high coefficients for FACTOR l. This means that these two
variables are good proxies for the remaining need variab'les (pfEMAtHp,
PNW, P0CRWD, PW0PLUMB) that had h'igh loadings on FACT0R I in Table 4.5.

Age of Housing
Stock

Percent of houses bui'lt before.l939, percent of population aged
over 65

FACTOR 2
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Table 4,6 Factor Score Coefficients

FACTOR I FACTOR ? FACTOP 3 FACTOR 4 FACTOR 5

P65AGEO
PCH I I'F
PNW
Ph,0HSFf)
PFEUaIPP
PYUTHPOV
PPOORPER
POCPtf O

Pt.,0PLtrr4B
PUNEXPT5
PAGE I C39
DENS I TY
POI{NOCCH

-.0705I
-.00205

.03036

.00033
-.281 t|3

.572?0

.67350

.01016
-.03689
-.01109

.08053
-. I 2459
-. 0638?

.0564 I

.03938
-.3163f)

.03669
- .07 664
-.61560

.99459
-.091?6
-. 06709

.01165

.82444
-.II643

.I1797

-.02ti80
-. 0 3525
.lI4l3

-.03735_.l0rJl3
-.01243
-. I 6380

.06383

.01156
-.05314
-.0tt313

.3 I 096
-.7663+

.L2577

.50643

.4 I 983

.05902

.60749
-.40246
_.444?3
-. I 2357

.0049?

.?5234
-. I 8833

.09757

.36916

.05660
-. I 9892

.05 I 45

.37999
-.03616
I.17065

-1.57074
.41 081
.0281 I
.03178
.35oeo
.20?94
.36383

Or
n\)

I

I

I
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The factor score coefficients are a means of clarifying the factors by
el imi nati ng repeti ti ve i nformati on .91

Computing a factor score for a particular city w'ith respect to, for
examp'le, FACTOR 1 requ'ires two steps : (l ) mul ti ply each of the ci ty's
need variables ('in normalized form) by the corresponding coeffjcient in
the first column of Table 4.6, and (2) add the thirteen results ob-
ta'ined in step (l). Appendix F list the 435 cities and their scores
on each of the five dimens'ions of CD need. in general, a city will re-
ceive a high score on a particular factor (dimension) if the city has a

high percentage or per capita amount for each of those need variables
that defjne the particular factor. For example, Bjrmingham (case I )
recejves a high score on the poverty dimension, Cambridge (case .l90)

on the age-of-housing-stock dimens'ion, and New York City (case 282) on
the density dimension.T /

6/ Schmid, op. cjt. p.76.

\ }ne problem with using factor scores as per capita neeC scores js
that there may be a fer,^i cases where rank'ings based on factor sccres are
not consjstent with rankings based on the need indicators that define a
factor. An exampie of this occurred in the factor analysjs conducteo
in Appendix H, which gave each city a.n equal weight of one. New York
Ci ty,
rece i
dix H

the s

bec
dw
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use

edh
abl e
sot

a
g

k
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whjch has an above average percentage (62..l3) of pre-'1939 houses,
ved a below average score (..q6, see case 282 in Table H"3, Appen-

on the age of housing dimension (FACTOR 2). Th'is arises
cond factor reflects the average on all measures assocjate
ousing. As shown by the Varimax Rotated Matrix in Appendi

.r) , the average city wjth a hi gh percent of pre-.l939 hc S

ds to have an above average percentage of aged persons

aus e
ith

ag
(T
al e

H

n

D

(

on FACTOR 2 it i t has h'igh ran
ranking on POCRWD. Such is no

below average percentage of overcrowded
. In other words, a city scores hign
ngs on PAGE1939 and P65AGED and a low
the case for New York City. The FACTOR

( P6SAGE

houses

I 939 houses
houses ( 7. BB

, .71427 loading) and
POCR|{D , -.54'226 loadin )

'i

2 score for New York City is decreased to a below average jevel of
-.46 by 'its above average percentage for over-crowded housing (POCRtJD,

9.9 percent). The fact that c'it'ies with high percentages of pre-1939
houses also tend to have 1ow percentages of over-crowded houses is
suggested by the regional djstributjon of need variables g'iven'in 1'able
4.4. Cities in the Northeast show an above average percentage of pre-

66.94) but a below average percentage of overcrowded
. This negative effect of P0CRWD on the FACT0R 2 score'is

\
)'inconsjstent w'ith our riesignation of POCRI,JD as a need :ndicator; however,

PCCRWD does have a positive effect on each of the scores for the re-
maining factors. in acidition, as indicated by a high correlation of
PAGE]939 with the FACTOR 2 index scores, the inconsistency betleen rank-
ings on FACT0R 2 and ranking on its key variable (PAGE]939) probably oc-
crrrs in cnly a ferv cases. For a sim'ilar Cjscussion, see Keeler (.]973),
ir . ll .
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Welghting the Factor Scores. To construct a sing]e index of
communecesSarytowelghteachfactorbyits
estjmated 'lmportance. One study determlned the lmportance of the factors
statistica'l'ly, weight'ing each factor by the proportional variance ex-
plained by that factor.S/ The proportion of common variance accounted
for by each of our five factors can be easi'ly computed from the co-
effi ci ents gi ven i n Tab'le 4.5. F'lrst we cal cul ate the total amount of
common variance accounted for by each factor by adding the square of the
coefficients'in each column of Tab'le 4.5. Doing this for the first
factor, we obtain 4.258. |.le next divide this amount by the variance
accounted for by all common factors. Recal'l that the total variance of
a variable accounted for by the combinat'ion of all five factors is
equal to the sum of the variable's squared factor 1oadings; this sum js
referred to as the communality of the variable. To obtain the varjance
accounted for by all factors, we add up the thirteen communalities.
This procedure is equivalent to summing a1l the squared loadings in
Table 4.5; this sum 'is
explained by the first
9.863) . The remai n'ing
FACT0R] (43) , FACToRz(20

equal to 9.863. The pro
factor js therefore equa
proportions of explained
), FACToR3(19), FACToR4(

ortion of common variance
to 43 percent (4.258/

vari ance are as fol I ows :

1 ), and FACT0R5(7).
he most'important

p
1
I

I
tAccording to this weighting system, povsrty is

d'irnension of community development need.

There are reasons why the amount of variance explained by a factor
should not be used to determine'its'importance.9/ The factor solution
given by the varimax rotated matrix in Table 4.5 was not obtained by
extracting factors jn the order of theirimportance. An initial un-
rotated factor solution (not presented) extracted orthogonal factors in
the order of their importance. However, these unrotated factors did not
give us a clear indication of which variables tend to "move together".
To obtajn a more meaningful patterning or clustering of variables, it
was necessary to rotate this initial factor solution. In our case, the
varimax rotation method, wh'ich assumes a fixed amount of common varjance
(79 percent) and a fixed number of factors(s), was used to simpi'ify the
columns of the factor matrix. In the extreme, d Simple Factor is defined
as one wi th I 's and 0's j n a col umn.l 0/

A second reason the amount of explained variance should not be
used to determine the importance of each factor is that the input
variables can be se1ected to overrepresent a certa'in factor or dimension.

gl-Seenoss fr s7s).

g/ This paragraph based on SPSS, gg. c'it.
''10/SPSS , 99. ci t.



65

The importance of a factor in a rotated solution (faUte 4.5) often re-
f'lects only the number of variables defining a given factor relative to
the total number of variables.]l/ For example, in our case, if we would
continue to input into the factor analysis variables such as PP00RFAM,
MEDINC, and P0VAGE65 that are highly corre'lated with the poverty
variables already inc'luded in the data, the importance, in terms of
explained varlance, of the first factor would necessarily increase
because the first factor itself is highly corre'lated with the included
poverty variables and therefore would be highly corre'lated with these
added poverty variables. In other words, each additional poverty vari-
able, and its variance, can be explained by the poverty factor, which
then increases the apparent importance of the poverty dimension; this is,
of course, not a significant discovery.lT However, the fact that the
poverty factor does not explain PAGE1939 and DENSITY is a significant
discovery. t,lith respect to these two dimensions of CD need, additional
factor runs indicated that inc1uding PMULTI and tax effort as input
variab1es would increase the amount of variance exp'lained by the
density factor, and including PNEWSTR, PAGE'|949, and percentage change
in population (negative loading) would increase that explained by the
age of housing dimension. We tried several factor runs using differ-
ent combinations of variables. In most cases, and especially with
respect to the first three factors, the factors and their interpre-
tations were quite similar to those given in Table 4.5.

Because we cannot justt'fy the exact numb-er and types of CD need
indicators to input into the factor analysis, we wil'l not determine the
importance of each factor statistically by weighting according to ex-
plained variance. In final analysis, the question of factor weights
rests with the policy maker, not the statistician.l3/

Total Need Score

Given the difficulty of objectively determining the relative impor-
tance of each factor, we conduct most of the correlation and regression
analysis in terms of the five dlmensions of CD need. However, because a
tota'l need score can neatly summarize the responsiveness of a'lternative
formulas to CD need, and because we wanted to eva'luate alternative
formulas using a tota'l evaluation index that combines need with fiscal
capacity and tax effort, we decided to assign weights to the factors and

This paragraph based on Keeler (.l973), pp. 48-49.

12/ Keeler, E. and Rogers, W

_IF.E, NSF, May, 1973, p. 48.

13! Schmid Llszsl t p. 77,

. A Classiflcation of roe American Urban
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thereby compute a composite need score for each city. Although we do not
attempt to provide a detailed justification for each factor weight, the
weights are not entirely arbitrary. Our approach has been to weight
each factor based on our perceptions of the importance of the group of
variables that define that factor. Glven the legislative emphasis
placed on directing funds to areas with high concentrations of low in-
come persons, we gave the hlghest welght to FACTOR'l (.35), which re-
flects the poverty dimenslon of community development need. In addition
to poverty varlables such as fema'le-headed households, nonwhite popula-
tion, and poor persons under 18, this factor was a1so defined by two
housing condition variab'les--overcrowded houslng and housing without
p'lumbing. This factor reflects many of the social, economic, and
housing problems that arise from concentrations of persons of lowerin-
come in our larger cities; therefore, it receives the hlghest weight
in our definition of commun'ity development need.

The next highest weight was assigned to the age of housing dimen-
sion (.?5), which reflects the physicil dimenslon of CD need. 

-Age of
housing is a factor associated with housing abandonment in our older
declin'ing cities and is a'lso a proxy for both government repair costs
of sanitation faci'lities and housing maintenance costs.

0f the remaining three factors, we gave the density dimension the
highest weight (.20). hle think the two density variables (population
per square mile and lack of home ownership) can be used to measure the
extent of important "neighborhood effect" externa'lities, which are
likely to be especially signiflcant ln slum and blighted areas. One
major goa'l of the CDBG program is the ellmlnatlon of slums and blight.
The problem of blight resu'lts from the existence of externalities--the
inf'luence of the neighborhood.!!1 The housing consumed by a household
consists not only in occupancy of a specific dwelling but on the
character of dwellings in the neighborhood, together with their state of
maintenance-repair. Each owner of property comprising the neighborhood
obtains the highest return if his property is undermaintained while
all or most others are well maintained. He obtains the least return if
his property is well maintained while al'l or most others are poorly
maintained. Each owner therefore has an incentive to let his property
be undermaintained while others maintain their property well. The
very generality of this incentive means that it cannot be realized and
a'll property will tend to be undermaintained. This is one respect in
which slums, or low income housing, may represent suboptimal resource
use; strictly individua] action does not result in redevelopment.
Rental properties characterize those inner city neighborhoods ex-
periencing the greatest amount of housing abandonment. Studies indicate
that single-family home-ownership may be the strongest barrier to
housing abandonment and neighborhood decline. Across cities, the ex-
tence of situations of undermaintenance and housing abandonment will

T4f-rfilTliliscussion is based on RotherUerg (.!967).

{
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increase with the increase in neighborhoods of low income persons
living in substandard houses. In our needs methodo'logy, we are assuming
that the two density variables will provide us with a relative measure
of this effect. In addition, we thtnk that a number of socia'l il'ls that
slums are alleged to generate will increase with popu'lation and housing
density. These incl ude: ('l ) fire hazards, (2) hea'lth problems, (3) crime,
and (4) 'individual personality problems. In terms of the other need
'indicators, we are saying that for given leve'ls of, for examp'le, female-
headed households, poor persons under 18, unemp'loyment, and nonwhite
population, cornmunity development problems (and need) will increase with
higher levels of population and housing density.

A higher level of population and housing density also means that
sanitation facilities will be used more intensive]y, thereby increasing
government costs. A rev'iew of several city expenditure stud'ies indi-
cated that density exhibits a significant, positive effect on per capita
c i ty expend'i tures .

Relative to the poverty, age of housing, and density dimensions, the
remaining two dimensions--crime and unemployment, lack of economic
opportunity--receive low weights. Giving these two factors an equal
weight of.l0, the total need score (ru8E0) is computed for each city as
follows: NEED =+.35 FACTOR I +.25 FACTOR = {.20 FACT0R 3 + ..I0 FACT0R
4 + ..l 0 FACT0R 5.

Changes in correlations between formula allocat'ions and total CD

need that would result from using different weight ass'ignments can pro-
bably be estimated fair'ly accurately from the individual factor corre-
lat'ions. For example, if the present formula shows a high positive cor-
relation with both FACT0R I and FACT0R 2 and a zero correlation with
each of the remaining three factors, then decreasing the we'ight of the
first two factors in the definition of total need would result in a

lower correlation of the present formula with total need, especial'ly
when compared to those formula alternatives that show high comelations
w'ith FACT0R 3, FACT0R 4, and FACT0R 5.
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Chapter 5

HOLD HARMLESS, THE PRESENT CDBG FORMULA, AND COMMUNITY DEVELOPMENT NEED

The basic purpose of this chapter is to evaluate and compare hold
harmless and the present formula in terms of the need scores and need
variables discussed in the 'last chapter. Chapter 5 is divided into five
sections. In section one, we compare the categorica1 and formu'la dis-
tributions by describing the changes in relative shares by type of re-
cipient and by populat'ion size. In section two, we show the regional
breakdown of funds under both hold harmless and the existtng formula
and, in section three, we analyze gainers and losers in terms of their
average need variables. For our purposes, a gainer (loser) is defined
as an entitlement city with a hold harmless amount less (greater) than
its full formula amount. Sectton four contains the most important
ana'lysis, a correlation and regression analysis of the two per capita
fund distributions with both per capita need scores and need variables.
Section five provides a summary and'lists our conc'lusions with respect
to hold harmless and the existing formula.

The main conclusions of this chapter, which are derived in section
four, are (l ) hold harmless is not responsive to need as defined in this
study and (2) tne existing formula is highly responsive to the poverty
dimension but is not responsive to the other dimensions of CD need.

Hold Harmless Data

In this and later thapters the hold harmless amounts cumently
received by cities which qualify for entitlement shares are used in the
analysis for two related purposes. First, the hold harmless amounts
are used as typical of the distribution of funds under a dtscretionary
approach to program funding. Under this assumption we compare the dis-
cretionary approach to the formula approach with respect to funding
equity. Second, the ho'ld harmless amounts are ana'lyzed as one option
for a conmunity development block grant funding mechanism, that is,
each city should receive what it received in the past. The advantages
and disadvantages of hold harmless funding are natura'l1y the same in
both cases because the data are the same.

As discussed above, we use the distribution of hold harmless
amounts in fiscal year 1976 to approximate the distribution under the
displaced categorical programs. Such a procedure introduces some error
into our analysis. To become eligib'le to receive a hold harmless
amount, a city had to participate in one or more urban renewal pro-
jects, code enforcement programs, neighborhood development programs,
or mode'l city programs. Those non-entitlement cities, in both SMSA's
and non-SMSArs, that participated in only water and sewer (hIS),
open space (0S), or neighborhood facilities (nf) are not being he'ld
harmless, and are not included in our data file. By not including
these cities, our hold harmless data therefore understates the average
amounts allocated under the categorical program.



Table 5.1 Comparison of Hold Hann'less Distribution with Present Formula Distribution by Type of Recipient, Fiscal Year 1976

(l)
Hold Harmless

(per cag_ita)

(2)
Hold Harmless

X Share

(s)b
Other (6) c

Categorical Formula

(8)
(7) Chanse (9)

Formula in Share % of
(3) a

UR/NDP Mode
)
Ci ties

4

X Shg'e % Shg.! e U Shge_ Jer gapitg I ShaIg (7) - (2) Population

sr'rsA

Entitlmnt Cities(515)

Central Cities(363)

lbn Central Cities(152)

Rffiinder of SilSA

lbn-SIGA

.I.L

$12 .2s

19.67

2t.70

7 ,95

4.01

4.60

$r0, 7s

89.0%

73,0

65. I

7.9

16 .0

u,0

t00z

$r3 .67

15.33

16 .09

10. 94

11.83

9,20

$r 3 .44

. 7,5%

-27.0

-?7,6

+ .6

+19 .5

+ 7,5

o. ox

'12.4%

38. 1

32.5

5.1

34. 3

27 ,5

100%

87.5%

74,0

69. 6

4,4

13.5

12.5

100u

u.7%

70. 3

65 ,6

4.7

14.4

15. 3

100%

95 .4%

84 .8

82.6

2,2

10 .6

4.5

100x

80. c

47.

42.

5.

33.

24,

l00g

!o

a. ltoP is th€ abbreviation for Neighborhood Developnrcnt Program

b. '0tller Gtegorical" grants include (1) water and sewer, (2) open spacer (3) rehabilitation.
(4) neighborhood facilities, and (5) public faulty loans

c. Based on FY76 SI.{SA appropriation of $2.077,600.
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In the anaiysis below, we divide hold harmless amounts into three
categorfes: (1) urban renewal (Un) and neighborhood development programs
(NDP); (2) model cities (|\4C); and (3) othei categoricats. For rhe first
two categories given above (Un/UOp, MC), only very smal'l differences
exist between our hold harmless amounts and the actual categorical
averages. The main discrepancies occur in the third category, which
inc1udes water and sewer, open space, and neighborhood faci'lities. Our
estimates of these discrepancies, in both per capita do'l1ar and per-
centage terms, are as fol'lows:

0ther Category

Actual Categorical
Al I ocati on

$ r.z+ (78.5%)

$ r . zo (21 .5%)

$ r.oz (roo.%)

$12.74 (86.r%)

$ s.+a (r3.e%)

$r0.74 (roo.%)

Hold Harmless
Data

$ r.25 (8e. %)

$ .+: (ll. %)

$ 'r .03 (roo.%)

$12.2s (87 .s%)

$ 4.60 (12.5%)

$10.r5 (roo.%)

(a)

(b)

(c)

Total

(a)

(b)

(c)

SMSA

Non-SMSA

Total

SMSA

Non-SMSA

Total

In the "other category", the discrepancies in percentage terms are rather
large; however, because this category accounted for such a smal'l propor-
t'ion of categorical funds (15 percent), the "Total" figures are not
greatiy affected. The SMSA share of "Total" funds is reduced by only
1.4 percentage points, from 87.5 to 86..l percent.

There are two reasons why we use the hold harmless aoounts'instead
of the actual categorical averages. First, the categorical data were not
readily available in a form suitab'le for computing averages by city size
and by region. Second, as discussed above, not phasing out hold harmless
is frequently mentioned as an alternative to the present system and
therefone we would like our data set to be consistent with that alter-
native. For these two reasons and because the distortion seems to be
rather small, we have conducted our analysis using hold harmless amounts,
instead of actual figures on the disp'laced categorical programs.

Relative Shares by Type of Recipient and by Population Size

Column (8) of Table 5..l shows
between formula shares (column 7) a
for six types of recipients. The 7

the percentage point differences
nd hold harm'less shares (column 2)
.5 percentage point difference for SMSA
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communities is not divided equally among metropolitan recipients.
The 363 central cities which received 69.6 percent of categorical funds
would receive only 42 percent of formula funds, a decrease in share of
27.6 percentage points. 0n the other hand, the combined share going to
non-central entitlement cities, urban counties, and conrnunities in SMSA
balances wou'ld increase from 17.9 to 38 percent, an increase of 20.'l
percentage points. Non-SMSA cornmunities which account for only 12.5
percent of hold harmless funds presently receive 20 percent of formu'la
funds, an increase in share of 7.5 percentage points. To surnmarize,
Tab'le 5.I shows us that assistance under the categorical programs
favored the 363 central cities as a group and assistance under full-
formula funding would favor smaller communities located in SMSA balances
and non-SMSA areas.

Tab'le 5.2 compares for the 5.l5 entitlement cities hold harmless
with the present formula by population size. As shown in co'lumn (11)
of Table 5.2, the only group with a formu'la share greater than its hold
harmless share is the group of three cities each with a popu'lation
over 2.5 million. The largest decreases occur in the three population
groups between one hundred thousand and one million; the combined share
for the I48 entitlement cities in these three population groups would
decrease from 44.6 percent to 23.7 percent with a switch to full formula
funding. A comparison of co'lumns (5) and (9) of Tab'le 5.2 indicates
that full formula funding wou'ld decrease the combined share of entitle-
ment city funds going to these three popu'lation groups from a 60.3
percent hold harmless share to a 50.4 percent formu'la share, a decrease
of 9.9 percentage points.

&egfonql llqlyqE qf lloj4Harmless and the Present Formula

Assistance under the displaced categorical programs favored the
Northeast. As shown in column ('l) of Table 5.3, for the five years be-
tween 

.1968 
and 1972, cormunities in the Northeast received, on a per

capita basis, an average categorical grant of $t3.63, compared to $8.38
in the North Central region, $9.95 in the South, and $9.0f in the West.
The Northeast, which accounted for 24.1 percent of the population and
17.8 percent of the poverty in the U.S., received 34.2 percent of the
urban renewal and NDP funds, 30 percent of,the model city funds, and
23.7 percent of the remaining categorical funds, or 32 percent of total
categorical funds. In Table 5.4, the regiona'l distribution of each
categorical program is broken down by type of recipient. As expected,
in each region the SMSA area received a much hlgher share of categorical
funds than the non-SMSA area. The South ls the only region to have a
non-SMSA, ho'ld harmless share greater than 5 percent.

Entitlement Cities. Entit'lement cities are analyzed by region and
byciffiity,non-centra.|city)inTablL5.5.-rn[itlement
cities in the Northeast received 33.6 percent (Column 7) of categorical
funds allocated to al'l entitlement cities while accounting for only 27
percent of the population and 26 percent of the poverty. As shown in
columns (9) and (10) of Table 5.5, the .l24 entitlement cities in the
Northeast received on a per capita basis, $.16.68 in combined urban

(

t

I

I
)-l



Table 5.2 Congarison of Hold Harmless with Present Formula by Populatjon Size, Fiscal Year 1976,515 Entitlernent Cities

Population

( thousands )

(1)
Number of

(2)
Hol d Haml ess

(3)
I of Total

(4)
X of SiISA

(10)
Per Capita g

Change

(6) - (2)

(ll)
% Change

in Share

(7) - (3)

(s) (6) (7) (8) (e)
x of Entit. Formula % of total % of SMSA X of Entit.

Cities (per capita $) Hold Hannless Hold Harmless City HH (per capita$) Formu.la Formula City Formula

Under

50

100

250

500

. I,000

0ver

50

- 100

- 250

- 500

- I,000

- 2,500

2 ,500

$27,e6

13.39

23. 35

26,68

23,52

22.36

t2.04

$1 9. 67

4,6%

ll .5

15.4

13. 7

15.s

5.0

8.14

73.9X

$ls. 73

12.77

14.65

16. l9

16,72

15.72

16.97

2,7X

ll,?
9.9

8.5

11.3

3.7

11.8

-$12.23

- ,62

- 8.70

- 10.49

- 6.80

- 6.57

+ 4.93

-$ 4.34

-2.s%

-2.6

-7.5

-6. 9

-6. 5

-2.1

+1.26

103

2s8

96

3l

2l

3

3

5. 3X

13. I

t7 ,6

15.7

t7 ,7

5.8

9.3

6 .3C

15.6

20.8

18.6

20,9

6.8

11.0

2,7%

8.9

7,9

6.8

9.0

2,9

9,4

4,5%

19.0

16 .8

14.5

19.1

6.2

19. 9

!
l\)

EntitlerEnt Cities 515 84.5U 100.c $15.33 47,0X 59.0U 100. z -26.9%

a



Table 5.3: Hold Harmless Dlstribution by Region

(1)
Hold Harmless
(per capita $)

(2)
Hold Harmless

I Share (per

(3) (4) (5)
UR/NDP UR/NDP l'lodel Cities

(6) (7)
Hodel Cities 0ther Categorical 0

(8) (e)
ther Categorical % of

I Share Population

l0( )
fo

Reqi on ta $) X Share (per capita $) % Share (per capita $) _ Po ve rty

.ro rthea s t

North Central

Sou th

Lest

$13.63

8. 38

9.95

9 .03

32.0%

22,8

30. 1

ls.l

$9.62

s.33

6. 96

4.91

34,?%

21,8

3l .7

t?.4

$2 .99

2,16

2.01

2,70

30.02

25 .0

25,7

19.3

$l .02

.89

,98

1,42

23.7%

23,9

29.3

23,6

24.t%

27 ,9

30. 9

17. I

17.8%

22.0

45.6

14.6

\t(,
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fable 5.1 Hold Hamrless Olstrlbutlon by Reglon and by Type of Reclplent

a
lloid Harmless

i Share
l|odel Cities 0ther Catggorlcal

t Share t Share

b

legtofr
UR/NDP
I Share

Srthgast

s[s{

Entltlercnt Clty(124)

Remalnder of SHSA

lon-s$A

North Central

SMSA

Entltlencnt City(132)

Renalnder of SMSA

l{on-SHSA

South

I}|sA

[nt{tlenBnt Clty(149)

Remalnder of SHSA

fion-stlsl

gest

.ll'lsA

[ntltlement Clty(110)

Remalnder of SMSA

- t{on-SHSA

3?,01

29,6

2q,9

1,7

2,4

&3.

34,?X

30.9

25.3

5.6

3.3

3!e

17,l

15.4

2,3

1.1

3l .7

23,1

20,2

3,2

6.3

!2,!-

10.8

1.4

1.4

1.6

30.0t

29.9

26,5

3.4

.l

?5:0

24.6

24,1

.5

.{

gJ

22,9

19. I
3.5

2.8

!e..1

17.9

14. 7

3.2

t.4

?3,71

22,1

18.6

3.5

t.6

13.g

21.5

19.3

2,?

2,4

?2-J.

23,4

18.4

5.0

5.9

'3!€

21,6

16,2

5.4

2,0

lg.l
17.8

t.9

24,7

20.0

1,7

3.1

30. I

5.4

ls. r

13.5

It. 3

2,2

t.5

l. Hold Hanuless {s divided as follows: 661 UR/N0P.251 model cities, and l0I other
categorical (open space. water and sewer. neighhorhood factlittes, rehahilitation.
and publlc facility loans.)

b. UR/tlDP = (Urban Renewal grants and t{elghborhood Development Program grants)



Table 5,5: comparison of Hold Harmless Distribution with Present Formula Distribution by Region and by city Type, Fiscal year 1976, s15 ent.itlement cities
(1) (6) (7) (8) (ro1

Nunber (2) (3) (4) (5) Z Change z Share U Share (9) x % Share (ll)
of Hold Hannless Hold Hamless Formula Formula ln Share of Entit. of Entit. - UR/NDP" of Entit, - l''lodel Citv

Cities (per capita $) Z Share (per capita $) % Share (5) - (3) City HHa City Formulaa (per capita $) City UR/NOpo (per capiia g)Regi on

(12)
I Share of
Entit. Citv I
Model Ci syf, i

1

Northeas t

Central City

Non-Central City

North Central

Central City

Non-Central City

South

Central City

Non-Central City

Uest

Central City

Non-Central City

Entitlemnt Clties

78

46

t24

132

$26.4q

26,96

13.09

18. 54

20.37

5. 30

20.25

21.01

7,22

14.93

17,?0

5, 98

$19.76

24.e2

22.8

2,1

l7.g

17,0

.8

le.g

19. 5

.4

I1.3

10. 2

l,l

73,9X

-$15.6s

15.98

r0 .46

.!4t22-

14 .75

10.18

18.09

18.43

l3 .46

13.74

14,47

11.32

$1s.33

l?t4?

11 ,0

1.4

ll.4

10. I

1.3

r4 .6

14 .0

,6

8.7

7.0

7,?

-l?,5%

-11.8

-.7

.- 6.4

- 6.9

_+ .5

- 5,3

- 5.5

+,2
- 2.6

- 3,2

+ .6

33.52

30.8

2,8

24,1

23.0

1.1

26,9

26.4

.5

| 5.4

13 ,8

1.5

29.4%

23,4

3.0

24,?

2t,4

2.8

3l .0

29.7

1.3

18.4

14 r8

3.6

1001

$16,68

18 ,01

9,70

-10.31

11 .54

3. 78

13.6 7

14.15

4.99

8r9l

9, 34

3.73

$t2,42

35,9%

32,6

3.3

2?,0

20.7

1.3

28.7

28,2

.5

13.4

u.9

1.5

l00c

$6. l9

7.07

1.53

5. 7l

6.70

.37

1.6s.

4.86

.83

4.42

5.53

.86

$5. 2e

31,2%

30.0

t,2

4L
28,2

.3

ru.
2?,8

.2

17. 3

16. 5

.8

100,%

!
(Jr

90

42

149

135

l4

110

60

50

515 47,t% -26.8% l00U

a ) and (12), the share is relative to 515 entitlement citiesi (7) is obtained by dlvidlng(8) is obtained by dividing (5) by.a71.
In (7), (8), (10
(3) by .739.and

b, Urban Renewal and Nejghborhood Development Program
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renewal and neighborhood development (NDP) funds, or 35.9 percent of
total urban renewal and NDP funds a'l'located to all entitlement cities.
0f these 35.9 percentage points, the 78 centra'l cities'located in the
liortheast accounted for 32.6 percentage points and the 46 non-centra'l
cities, only 3.3 percentage points.

The combined urban renewal and NDP category accounted for 63 per-
cent of total categorical funds allocated to the 5.l5 entitlement cities.
The distribution by HUD of these urban renewal and NDP funds seems to
have been affected by the existence of an aged housing stock in North-
eastern cities; in'1970, approximately 65 percent of the hous'ing units
in entitlement cities'located in the Northeast were built before 1939.
0n the other hand, entitlement cities in the West with on'ly 30 percent
of their housing units built before .l939 

received a much lower per capita
amount $8.0.l, or only 13.4 percent of total urban renewal and NDP funds
allocated to entitlement cities.

As shown in columns (4) and (5) of Table 5.5 and as expected from
our earlier analysis of the regional distribution of poverty (see Tab'le
4.4), entitlement cities in the South are favored under the present
formula, primarily, because of the double weight given to the poverty
factor. 0n a per capita basis, central cities in the South receive
$]8.43, compared to $.l5.98 in the Northeast, $]4.75 in the North Central
region, and $.14.47 in the West (Column 4). 0f the total amount going
to entitlement cities under the existing formula,3l percent is allo-
cated to the South,26 percent to the Northeast,24 percent to the North
Central region, and 19 percent to the West.

Column (6) of Table 5.5 shows that the hold harmless share is
greater than the formula share for each of the four groups of central
cities. As shown earlier in Tables 2..l and 5.1, the main reasons

rula are (1)
rmula status, and
iation is allo-
52 percent of 

,

he balanee of SMSAs
non-SMSA areas

ng to central
cities under several alternative formulas.

central cities as a group 'lose under the existing form
balances of SMSA! ani urban,counties are given flll fo
(2) approximately 20 percent of the total CDBG appropr
cated to non-SMSA areas. Under fu1'l formula funding,
CDBGs would be allocated to small conununities in (l) t
(22 percent), (2) urban counties (.l0 percent), and (3)
(20 percent). In Chapter 6, we consider the share goi

Again,
point loss i
equa'l i ng 11 .
region,5.5

in column (6) of Table 5.5, notice that the percentage
s highest for those central cities in the Northeast,
B percentage points, compared to 6.9 in the North Central
in the South, and only 3.2 in the West. It is obvious from

a comparison of the per capita amounts given in columns (2) and (a)
of Table 5.5 that without either a large increase in the CDBG appro-
priation or a formula change that significantly benefits central cities,
the phase down of hold harmless will resu'lt in reduced Federal funding
to central cities, especially those located in the Northeast and North
Central regions.
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Ga'iner and Loser Comparisons: Entitlement Ci ties

A phase-in city or "gainer" is defined as an entitlement city that
has a formula amount greater than its hold harmless (HH) amount. In
Table 5.6, phase-in cities are divided into two groups. First, of the
435 cities being considered in Table 5.6,35 did not participate in the
categorical programs (HH = 0.1. Second, there are .l92 

entit'lement cities
that did participate (HH r 0.) but in each case, the hold harmless amount
is less than the full formula amount. The remaining 208 cities are the
phase-down cities or "losers"; these are entitlement cities each with a
ful I formul a amount I ess than i ts hol d harm'less amount. Tabl e 5.6 wh'ich
characterizes each group by listing average percentages for ten of the
need variables reveals two important points. First, the percentages in
co'lumn (1) indicate that when compared with the other two groups of en-
titlement cities those 35 cities that did not participate in the dis-
placed categorica'l programs have, on the average, d lower level of per
capita need. Second, as compared with the 192 phase-in cities, the 208
phase-down cities show a higher level of per capita need on nine of the
ten need indicators. Although many of the percentage differences are
quite small, there does exist a rather large difference with respect to
the percentage of housing units built before .l939 -- 52.93 vs. 40.45.
Again, this reflects the fact that many of the phase-down cities are
the "older, declining cities" Iocated in the Northeast. Appendix G

lists for each city in the three categories five need variab'les
(ornstry, pocRt^lD, ppooRpER, puNEMp7s, pAGElg3g), one measure of tax
effort (TAXIlNC), and per capita aid under hold harmless (HH), the ex-
isting formula (PRESENT), and one alternative formula (nlfS).

According to Table 5.6 and Appendix G, full funding under the pre-
sent formula would tend to direct funds from more needy to less needy
cities. As we explain below, this fact alone does not provide a
sufficient argument for eliminating the phase-down provisions because
it does not consider the per capita fund distribution within each
group of cities. However, it does indicate that there may be dimensions
of need that are not included in the existing formula. If so, the
appropriate procedure would be to continue the phase-down of hold harm-
less and to derive a new formula that is responsive to those important
dimensions of need ignored by the present formula.

To understand the inequity of not phasing down hold harmless, con-
sider the per capita distributions given in Table 5.6. Under the cate-
gorical programs, the 208 phase-down cities received, on a per capita
basis, $24.8'| ($SS.48 minus $8.67) or 386 percent more than the'192
phase-in cities described in column (2) of Table 5.6. This 386 per-
centage difference is not iustified on the basis of the percentages
of need variables given-in column (2) of Table 5.6. Except for ige of
housing stock (PAGE1939), the percentages for the phase-down cities
are only slightly higher than those for the I92 phase-in cities. In
fact, the poverty percentage ('13.57) for the .l92 phase-in cities is
approximately the same as that ('14.13) for the 208 phase-down cities
and the over-crowded housing percentage is actually greater (8.83 >

7.22). In the following sections, we will further demonstrate the
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Table 5.6: Average Percentages of Need Variables for Phase-ln Clties and
Phase-Down Cities, Fiscal Year 1976; 435 EntitlenBnt Cltles

Number,of Cities

Phase-In Cltiesa
(HH = o.)

35

Phase-In Citles
(HH>0. )

192

Phase-Dcrvna
Cl ties

208

?er 9aplta t

Hold Harmless

C08G Formula

. iercentaqe-s

PPOORPER

POCRl,lD

P}IOPLUI4B

P4681939

P0I,NoccHb

PFTI.IALHPb

PWb

P}IOHSTDb

b
PUtIEIlPT5

P6sAGTDb

$ 0.0

$r0.6e

$ 8.67

$15.94

t33.48

$15.48

,.2?t

5.67

t,16

24,04

65.50

2.?0

8,95

38.97

8.17

8.52

t3,stt

8.83

2,46

{0.45

58.90

3.75

tr.35

f2.08

8.69

9,3t

14. 13

,,22

3.06

52.93

5{. 17

1.69

t9,32

48.70

t0.01

ll. 15

t A phase-in city or "galner i5 an entitlement city with a full formula amount
greater than its hold harmless amount. A phase-down city is an entitlement city
rlth a full fornrula amount less than its hold harmless amount.

b. Umelghted average

I
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f the displaced categorical system by correlating the per
d harmless amounts of the 400 entitlement cities that received
I funds with the per capita need scores developed in the 'last
d by regressing the per capita hold harmless amounts on the
d scores.

inequity o
capi ta ho1
categori ca
chapter an
factor nee

Table 5.7 compares the categorical distribution with the formula
distribution by gainer/loser status and by city type (central city, non-
central city) for all 5.l5 entitlement cities. The phase-down, centra'l
cities received 55.6 percent of urban renewal/NDP funds,58.3 percent of
model city funds, and 44.2 percent of the remaining categorical funds,
or 55..l percent of tota'l categorical funds. The inequity of the cate-
gorical system can be seen from Table 5.7 by comparing the population
and poverty shares with the hold harmless share for the two groups of
central cities. As seen in co'lumns ('l ) and (3), the two groups account
for similar shares of both population and poverty; however, the phase-
down central cities received 55..l percent of tota'l categorical funds,
compared to on'ly 14.4 percent for the phase-in centra'l cities. A
switch to full-formula funding would result in each group receiving a
21 percent share of total CDBG funds.

It is important to emphasize the differences between the present
formula method and the displaced categorical method of distributing CD

funds. For example, under the categorical systemr pef capita grants
to the 515 entitlement cities varied from a minimum of $0.00 to a
maximum of $333.79; under the existing formula, per capita grants vary
from $6.15 to $45..14, a neduction in range from $333.79 to $38.99.
Table 5.8 shows that the range in per capita amounts wou'ld be decreased
in each region by a shift to full funding under the existing CDBG

formula. Notice that the South receives a maximurn per capita formula
amount ($+S.14) much higher than that received by any other region.
The tendency of Southern cities to receive high per capita amounts
under the formula is due to the high percentage of poverty existing in
several cities'located in the South (e.g., Laredo,44.7 percent,
Brownsville, 45.4 percent). 0f the thirteen cities with a per capita
formula amount greater than $25, twelve are located in the South.
Still, as Table 5.8 clearly shows, the variation in formula funds is
much less than the variation in hold harm'less amounts.

To summarize, there does not seem to be justification for one city
receiving a per capita amount of $333.79 while other cities receive
nothing. It may be true that the most needy cities received the most
funds under the categorical system, but sti11, there was no reason for
ignoring as the categorical system did the conrnunity development need
that existed in these less needy, phase-in cities. A formula, on the
other hand, recognizes the need in all eligible cities by distributing
funds according to each city's share of the need variables included in
the formula. 0f course, the problems of determing the formula factors
and the e)igible cities must be adequately dea'lt w'ith to ensure equity,
in any formula system.



-nDle 5.7: Relative Shares for Phase-In and Phase-Down Citjes Under the Cateqorical Proqrams and Under the CDBG Formula

'::'

f,
frr

Number of C:ties

Phase:In_Ci ties

Cgltral City Non-Centlal City

(l) (2)

170 t24

.Phase-Dorn Cities

.Centra'l Ci tv

(3)

193

Non-Central Ci

(4) (5)

51528

Hold Hannless !r,a-ea

UR/NDP

llodel Cities

0ther Categori;a1

CDBG Fomula

Poverty Share

Population Share

HoId Harflless(per capita $)

CDBG Formula(per capita $)

(Formu'la-hol J :arrless $)

14,4%

10.02

24.2%

?0.9%

2t.o/.

17,2%

t5.7/.

$ 9,31

$16.66

+$7.34

,7%

,0u

3,6%

3,6U

9.8%

4,57,

$ l.6l

$10.11

+$8 .50

55. l%

55.62

58.3U

44,2%

21.0t"

16 .6%

t6 .8%

$33. 32

$15. s6

-$17.7s

3.7X

4,1%

2,?%

4,3r

1.3%

1,9%

t,?%

$32 .48

$14.14

-$18.33

73,91

70.21

84.7X

73.0%

46,9%

36,7%

38,2%

$19.67

$15.33

-$4.34

@o

a Each perceniage share is computed relative to the U.S. total for the program or variable being considered. The percentages in
column (5) can be used to compute shares relative to the totals for the 515 entitlement citiesi for example, the 193 phase-in,
central cjties r€ceived 74.56 percent (55.1/.739) of categorical funds a'llocated to the 515 entitlement cities.

1 t_

Entitlement Cities

t



Tab'le 5.8 Range in Per Capita Amounts of Hold Harmless and the Present CDBG Formula by Region'

Fiscal Year 1976; 515 Entit'lenBnt Cities

North-
eas t

North
Central South

( t+s;

I'lest

( tto)(124) (tsz)

All Entitlement
Ci t'les

(s15)

Hol d Harml ess

Rangea

Present CDBG Formula

l,llnlmum

f'laximum

Range

$333.79 109.76 2?8,9? 61.50

$6. 1s

$23.11

$16. e6

6,20

30.37

24,17

8.66

45. l4

36.48

6.62

23,43

16 .81

333.79

6.15

45. l4

38 .99

@

a For each region, the minlmum per capita ho]d hannless amount egualed zeroi therefore,
the range equaled the maximum amount.

,
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o n VE

In this section, we measure the responsiveness of per capita amounts
under both hold harmless and the present formula to need variab'les and the
per capita need indexes developed in Chapter 4. We use hold harmless and
fu'll formula amounts for entitlement cities as computed by HUD in fiscal
year 1976. Because eliminating the phase down provision is one alter-
native to the present system, we think it is important to compare the
hold harmless distribution of funds with that of the present formula in
terms of responsiveness to community development need.

The statistical techniques used to measure the responsiveness and
sensitivity of hold harmless and the present formula to CD need are

,correlation and regression analysis.U The simple correlation coef-
ficient between per capita amounts an-d per capita need scores indicates
the degree to which a formula's allocation responds to need --the
question in correlation analysis is h&{ closely related are per capita
amounts and need scores. A higher correlation indicates a closer
association between a formula's allocation and need. The regression
analysis tells us the nature of the relationship between a formula and
need.

Correlation Analysis

The clearest evidence of the problem with the hold harmless approach
is shown by 1ow correlation coefficients in the first column of Tables
5.9 and 5.10. In Table 5.9, the coefficients of correlation between hold
harmless and the five dimensions of CD need indicate that the categorical
system was not verly responsive to need, as defined by our five sets of
factor scores. The three 'low positive correlation coefficients and the
two low negative coefficients te'll us that, on an individua'l city basis,
under the categorical programs, above-average per capita do'llar amounts
were not allocated to cities with above-average per capita need. Re-
call Th-at Table 5.6 showed us that, on the average, phase-down cities
were more needy than phase-in cities. However, when correlation analysis
is used to examine hold harmless on an individual city basis, the point
that stands out is the weak re'lationship between hold harmless and need.
As can be seen from Table 5.10, similar results are obtained when hold
harmless is correlated with severa'l need variables; there is little or
no relationship between hold harmless and any of the need variables.

Hold harmless did exhibit a much stronger correlation (0.36 vs.0.02)

IfTFe.fouEh section of Chapter 3, "statistical Methods", provides a
Iummary of the correlation and regression techniques used tir tfris and the
remaining chapters.

The Responsiveness of Hold Harmless and the Present CDBG Formula
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Table 5.9: Correlation Coeffjcients Between (1) Per Capita Amounts and (2) Per Capita Need Scores

Hold Harmlessa Present Formula
b

Dimension of CD Need

( 1 ) Poverty

(2) Age of Housing Stock

(3) Density

(4) Crtnre and Unemployment

(5) Lack of Economic Opportunity

,14

.36

- .05

.11

- .01

.95

,02

,20

.09

,04

@(^)

a. Only 400 of the 435 entitlement cities participated in the categorical programs; there_fore the
correlation analysis for hold harmless was limited to 400 entit'lement cities. A correlation
analysis using 435 cities yielded similar results.

b. 435 entitlement cities

I
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Table 5.10: Corr.elations Betreen (l) Per Capita Amunts and (2)
lleed Varlables

tleed Varlables Hold Hannlessa Present Formulab

P6sAGED

PCRII,IE

PI{U

PXOTSED

PFEI,IALHP

PYUfiPOV

PPOORPER

POCR}'D

Pt{0PLt}'tB

PUilEI,IP75

PAGEI939

DEI{SITY

PoUNoCCH c
a

fiUITI

PNEISTR C

PCII{CZ C

I.IEDINC C

,22

.10

.(r

,23

,27

.14

.18

-.10

.18

.15

.34

-.04

-.09

.09

-,32

-,2t

-,25

.10

.38

,79

.55

.85

.93

.95

,79

.50

.13

.13

,2L

'.38

.19

-.27

-.51

-,78

a

b

c,

400 entltlapnt cltles

435 entltlemnt clt'les
fhcse varlables are lnverse lndlcators of ncedi thercfore, iigh negatlve
coefflclents are deslred.
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than the present formula with respect to the age-of-housing-stock
dimension of CD need. This was not entirely unexpected given our results
in Tables 5.6 and 4.4. In Table 5.6, we saw that 52.9 percent of the
housing units in phase-down cities were bui'lt before 1939; on the other
hand, this percentage was only 29.1 for the South which receives the
highest per capita allocation ($tA.99) under the present fornmula.

The second coiumn of Tables 5.9 and 5.10 presents the results
obtained from correlating allocations under the existing CDBG formula
with both need scores and need variables. The present formula exhibits
the expected strong correlation (0.95) with the poverty dimension of CD

need but very low correlations with the remain
pattern of correlations carries over bo Iable
forrnula has a fairly stponq linear ralationshi
fined by the following poverty-related variab'l
(0.7e), PFEMALHp (0.85), PoCRt,lD (0.79), Pt,l0HSE

four dimensions. This
0. The present
ith need as rie- a'
PPooRPER (0.95), PNhl

0.s5), PWoPLUMB (0.50),

FACTORz+dFACTORS3
FACTOR 5

inq
6.I
DW
es:
D(

MEDINC (-0.78), and PCINCT2 (-0.5I). However, the present formula shows
a weak relationshi
CD need: PAGEI 939
(0. I 3) , P65AGED (0

with those variables that define other dimensions of
0.13), DENSTTY (0.21), pol^'NoCCH (-0.38), PUNEMPT5
I0), PMULTI (0.'19), and PNEWSTR (-0.27). Therefore,

p

I
if the goal is to make CDBGs more responsive to, for example, the age-
of-housing and density dimensions of CD need, then it will be necessary
to change the present formula. As we will see in Chapter 6, alternative
formulas that include age of housing as a fonnu'la factor will increase
the responsiveness of CD funding to the age-of-housing and density
d'imensions of CD need.

Regression Analysis

We use regression analysis to determine the implicit emphasis that
hold harmless and the present formula give to the various need dimensions.
The general form of the multip'le regression 'equation estimated is:

PerCaPita$=a+bFACToR
+ e FACTOR

l+c
4+f

The coefficient b measures the change in per capita dollars for a one
unit change in the poverty dimension (FACT0R 1), at given levels of
FACT0R 2 to FACTOR 5. The regressfon coefficients c to f have a similar
interpretat'ion .U Since the average score on each of the need dimensions

regress on coefficients are affected by the tota'l CDBG amount
al I ocated to the 435 entitlement cities. For examp'le, aIl estimated
coefficients will double if the CDBG al'location is doubled. This fact is
important for our purposes because in fiscal year .l976 the total amount
allocated to the 435 cjties under the present formula was three-fourths
that al'located under hold harmless. Thereforen to make coefficient
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is zero, the constant term a will equal the average per capita amount.
In addition to the multiplelegression coefficients, we also report in
the regression tables (a) the multiple coefficient of determination, (b)
the standard error of estimate, and (c) tfre standard deviation of the per
capita amounts. The multiple coefficient of determination (R2) is the
proportion of variation in per capita dollars that is explained by the
multiple regression equation, or by the five need indexes. A high R'
statistic therefore indicates a close relationship between the actual
formula allocation and need.

The standard error of the estimate measures the "average" dispa"'ily
between actual per capita amounts and per capita amounts predicted by
the multiple regression equation. It is therefore an absolute indication
of how well the regression equation, or the estimated per cap'ita amounts,
describes the relationship between the actual per capita amounts and the
five need indexes. If the standard error of the estimate equaled zero,
the actual and predicted per capita amounts would be identical, which
wou'ld indicate an exact relationshlp between actual formula allocations
and the implicit relation between formu'la allocations and the need
indexes. The standard deviation measures the variability, or spread, of
the per capita amounts about the average per capita amount.

The regression results for hold harmless are presented in the first
column of Table 5..l1. The relative magnitudes of these regression co-
efficients descril'e the impliclt logic of the hold harrnless system.
HoId harm'less {ncreases by'$7.60 per capita for each one unit'increase in
the age-of-housing-stock needs index. The rate of increase in hold
harmless per capita with the poverty dimension is $3.39, and with the
crime and unemployment dimension, $3..l9. Hold harmless decreases with
unit increases in the density scores ($t.tz1 and the lack-of-economic-
opportunity scores ($.0t). The relat'ive magnitudes of these scores
indicate that hold harmless places most of its emphasis on the age of
housing dimension of CD need.

For the case of hold harmless, the most important statist'ics are

ffinued from previous page)
comparisons between these two distribution methods that are based on the
same tota'l CD allocation, the hold harmless coefficients should be
multiplied by .75. We do not do this in ourdescription of the multiple
regression results because here we are only interested in a comparison
of the relative magnitudes of regression coefficients for each of these
two allocation systems considered separately. Such ana'lysis will tell
us the implicit emphasis that each allocation system gives to each of
the five dimensions of need.
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Table 5.11: Regression of Per Capita Amounts Under Hold Harmless
and the Present Formula on Per Capita Need Scores

(2)
Present'u
l-ormu la

&e_gression Coefficie
ffi ($)

(1) Poverty

(2) Age of Housing

(3) Density

(4) Crime and Unemp'loyment

(5) Lack of Economic Opportunity

Other Statistics:

(1)
Hol d

Harml essa

3. 39

7. 60

-1.L2

3. 19

- .61c

3. 45

.00

.75

.30

.19

3

(6) Coefficient of Mul[ip1e
Determination (Rz)

(7) Standard Error of Estimate ($)

(B) Standard Deviation of
Per Capita Amounts ($)

.19

17.42

19.43

95

80

64

a. 435 entitlement cities; intercept equaled $20.39.

b. 435 entitlement cities; intercept equaled $15.48.

c. Insignificant it .05 level.
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given in rows (6)-(8) of Table 5.1.l. First, the R2 statistic tells us
how closely the implicit logic of the system, as indicated by five re-
gression coefficients or-by the estimated regression, is being followed.
For hold harmless, the R2 statistic is .19, which rpans that only 19 per-
cent of the variation in hold harmless per capita can be explained by
our five indexes of CD need. The .19 is 76 percentage points less than
the R2 statistic for the present formula. In essence, the low R2

statistic indicates a very weak relation between (l ) the actual distri-
bution of hold harmless per capita and (2) that distribution of per
capita amounts predicted from a regression equation that supposedly
describes the imp'licit logic or emphasis of the hold harmless system.

Second, the standard eror of estimate for hold harm'less is $17.42,
or approximately 85 percent of its mean, which also indicates that the
hold harmless equation does not provide a very good description of the
relationship between hold harmless and oer capita coffinunity development
need. One interpretation of the standard error of estimate is that
there is a probability of 68 percent that the actual hold harmless
amount for a city is within plus or minus $.l7.4? of the amount predicted
by the hold_hqrmless regression equation for that city. The width of
t-lre intgnval (plus ,rr mi,,,rs $17.42) indicates how implrfectly the impli-
cit logic of the hold harmless system irg. followed, especially when
compared to how well the present-formula regression describes the re-
lation between the present formula and need--the standard error of
estimate is a low $0.80 for the present-formula regression. Also notice
that the standard deviation of hold harmless is $19.43, which is over
five times that of the present formula.V

The regression coefficients for the present formula given in the
second column of Table 5.ll.are quite consistent with the correlation
resulte for the present formula. First, the present formula increases'
by $9.45 per capita with unit increases in the poverty scores, which is
a much greater response than with the other dimensions of CD need. As
indicated by the .00 regression coefficient in the second row of Table
5..l.l, the present formula per capita does not change with unit increases
in the age of housing index, for fixed levels of the other four need
indexes. Second, the R2 for the present formula is a very high .95
and the standard error of estimate is a very low $0.80, both of which
can be interpreted as indicating a close relationship between the
actual per capita distribution of the present formula and that per
capita distribution predicted by its regression equation.

fll[o-fice fhat the standard emor of estimate (.l7.42) is almost as h'igh
as the standard devlatlon of hold harmless per capita ($19.43). This
also indicates that the five need indexes are dolng a poor job of
explaining the variation in hold harmless per caplta.



Small communities in urban counties, balances of SMSAb, and non-
SMSA areas are favored under the present CDBG formula. Central cities
which received approximately 70 percent of categorical funds would re-
ceive only 42 percent under full formula funding. As a percentage of
total funds going to the 515 entitlement cities, cities in the South,
which received 27 percent of the categorical funds, would receive 3l
percent under full formula funding; entitlement cities in the Northeast,
which received 34 percent of the categorical funds going to the 515 en-
titlement cities, would receive only 26 percent under the formula.

For each dimension of CD need, the comelation between per capita
hold harmless allocations and the recipient city need scores indicates
that hold harmless was only weakly related to CD need as defined by
each of our five indexes. The present formula exhibits the expected
strong correlation (0.95) with the poverty dimension of CD need but
very low correlations with the remalning four dimensions. In fact, hold
harmless exhibited a stronger correlation (0.10 vs. 0.02) than the pre-
sent formula with respect to the age-of-housing-stock dimension of CD

need. In Chapter 6, we include the age of a housing stock as a fonnula
factor in order to derive a formula distribution that is responsive to
non-poverty dimensions of CD need.

The regression analysis showed that the rate at which hold harmless
per capita increases with increases in the age of housing index was
over twice that for each of the other four indexes. The five indexes
of CD need explained only 19 percent of the variation in hold harmless
per capita; in other words,8l percent of the variation in hold
harmless can be explained by factors other than the five need indexes.
In the case of the present formula, the regression coefficient for the
age of housing index was zero, while that for the poverty index was
$3.+S. To summarize, hold harmless is most sensitive to the age of
housing index and the present formula to the poverty index.

89

Surrnary. and Concl usions
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Chapter 6

EVALUATION OF ALTERNATIVE FORMULAS

In the first section of this chapter, we present alternatives to the
present CDBG formula that include age of housing stock as a formula fac-
tor. The number of housing units constructed before .l939 

was selected as
a formula factor because of its sign'ificant correlation with variables
that define those four dimensions of CD need to which the present formula
is not responsive.

In the second section we first evaluate each alternat'ive using the
same correlation method that we applied in the last chapter to hold
harmless and the present formula. For each alternative, the distribut'ion
of per capita allocations is correlated with need scores and need vari-
ables. In this section, we also evaluate each formula in terms of a

total needs index. After presenting the correlation analys'is, the alter-
native formulas are ana'lyzed using the regression technique. In the
third section, the formu'la shares and per capita means of the va.rious
alternatives are ana'lyzed to determ'ine the extent that various types of
recipients gain and lose as compare with the present formu'la and hold
harmless. We are especially interested in the effect of each alter-
native on the formula share of central cities.

Al ternative Formulas

Each alternative examined'in th'is chapter adds the number of housing
units constructed before .l939 (AGEI939) as an additional formula factor.
Age of housing was added for two reasons. Pre-1939 housing is a factor
associated with housing abandonment and substandard hous'ing and is a
proxy for both government repair costs of sanitation facilities and
sewage lines and housing maintenance costs. In addition, age of housing
not only defines one of the four dimensions of CD need"ignored by the
present formula but is significantly comelated w'ith four of the five
need variables that have high factor ioadings on the other three dimen-
sions (density, crime, lack of economic opportunity). These four dimen-
sion-defin'ing variables and their correlatjons (weighted) with per-
centage of housing units built before .l939 

(PAGE1939) are as follows:
DENSITY (0.55), PoWN0CCH (-0.48), PUNEMPT5 (0.40), and Pr^rotisED (0.56)..l/

unwe I ted correlations
rTY (0.41), PowN0ccH (-0.40

The unweighted analysis gives each case an equal weight of one. The
weiqhted correlatlon analysis is described in Chapter 3.

(see Table 4..I
), PUNEMPT5 (0

) are as fol I ows:
.29 ) , and FW0HSED ( 0. 51 ) .
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The formula factors and weights for the present formula and seven
alternatives are as follows:

Population Poverty
(PoP) (PooRPER)

0vercrowded
Hous i ng
(ocRt.lD)

Pre-l 939
Housi ng
(AcEr e3e)

Present Formula 25 ,?5

Alternative I 20 .40 .20

Alternative 2 .25 50

Al ternative 3 40

Al ternative 4 60

Alternative 5 30 .20

Al ternative 6 .20 30

Al ternati ve 7 40

For example, in fiscal year'1976, the following formula would have been
used to compute the total amount for an entitlement city under Alterna-
tive l: (.20(P0P1149,695,698 ) + .40( P00RPER/17,157,884 ) + .20(0CRWD/
3,710,656.) + .20 (AGEl939/18,458,419.) $2,077,600,000. Rather than
following the two-step approach used in the present formula (see Chapter
2 for explanatiofl), we- compute each entitlement city's share relative to
SMSA totals (e.g., I49,695,698.) in a one-step procedure. Experimen-
tation w'ith the present formula indicates that the correlations are not
affected by the switch to a one-step calculation procedure.

Numerous alternatives were exalnined in order to show the effects on the
correlations and regression coefficients of increasing the weight given
to AGE1939. The weight given to AGE1939 increases from Alternative I to
Alternat'ive 7. Appendix J defines seven other alternative formulas and
evaluates each in terms of correlation with CD need. A fifth formula
variable (without plumbing) is considered in Appendix J. As mentioned
before, there are few variables which could be included in the formula
(i.e., data exist and they are intuitively appea'ling).

Appendix H presents the correlation and regression results for the
seven alternat'ive formulas that were obtained when we conducted the anal-
ysis on 435 unweighted cases. Appendix I provides comelations between
per capita amounts and need scores and need variables by population size.

.50

.20

.25

.30

.40

.50

.50

.60

30
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Alternative Formulas and Conrmunity Development Need

Correlation Analysis

The correlations between allocations under the seven alternative
formulas and need scores and need variab'les are presented in Tables 6..|
and 6.2; as baselines for comparison, the correlations examined in the
last chapter for hold harmless and the present formula are also included
in these tables.U As shown in the first row of Table 6..l, the corre-
lation coefficien-ts between the seven alternative formulqs and the
poverty dimension decline from 0.78 under Alternative I to 0.34 under
Alternative 6. Given the low correlation between PP0ORPER and PAGEI939
(0..l2, see Table 4..|), it is not surprising that the correlations be-
tween the poverty dimension and per capita allocations decline as we in-
crease the formula weight of age of housing stock and decrease that of
poverty. The cost of adding age of housing stock to increase the form-
ula's degree of responsiveness to non-poverty dimensions of CD need is
simp'ly a reduction in the correlation with the poverty dimension. 0f
course, the important question here is how low should the poverty cor-
relation be reduced. The answer to this question depends on both the
increase in correlation with each of the non-poverty dimensions achieved
by adding a variable such as age of housing stock and the relative
importance of each of these non-poverty dimensions of CD need. We now
turn to rows (2)-(5) of Table 6..l to see what we gain by increasing the
weight of age of housing stock at the expense of poverty, overcrowded
housing, and population.

As shown in rows (2) and (3) of Table 6..l, the highest correlation
increases occur with the aged-housing and density di,mensions of CD need.
The correlation coefficients between the age-of-housing dimension and the
seven alternatives range from 0.45 under Alternative I to 0.86 under
Alternative 7, while those of the density dimension range fron 0.27
under Alternative 2 to 0.43 under Alternative 5. Notice also that each
of the seven alternatives has a higher corre'lation with each of the non-
poverty dimensions than has either the present formula or hold harmless.
In fact, each alternative dominates hold harmless on all five dimensions
of CD need. One equity advantage of hold harm'less over the present
formula--a higher correlation with the aged-housing dimension--loses its
importance when age of housing stock is added to the formula.

Consider, for example, Alternative 3, Under ALT3, the correlation
with the poverty dimension drops from 0.95 under the present formula to
0.70 but those with the aged-housing and density dimensions increase from
0.02 to 0.50 in the case of aged-housing and from .20 to.4l in the case

corre ation analysis of hold harmless was based on those 400
ent itlement cities in our 435-file that had positive ho1d harmless
amounts. Correlations using a1l 435 cities were approximate'ly the same
as those reported in this chapter.



Table 6.1: Coefficients of Correlation Between (1) Per Capita Amounts Under Hold Harmless,
the Present Formularand Seven Alternative Formulas and (2) Per Cap'ita Need Scores

Ho]d
Harml es s PRESENT ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALTi

.95

.02

.20

.09

.04

(n
gr

FACTORl
( poverty )

FACTOR2
(age of
housing stock)

FACTOR3
(density)

FACTOR4
(crime and
unempl oyment )

FACTOR5
(lack of economic
opportun i ty )

.18 .78 ,71 .70 .62 .45 . 34 ,37

45 ,62 . 50 .69 .72 .82 .81.38

-. 03

,1,2

-.01

.35 .27 ,41 .31 .43 .37 .37

.16 .15 .18 .16 .19 .t7 .t7

.15 08 .20 . i1 23 .19 .18

I
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of density. We think that formulas such as, for example, ALTI, ALT/,
ALT3, and ALT4, not only continue to give priority to poverty areas but
also adequately account for two dimensions of CD need--aged-housing and
density--total1y ignored by the present formula.

Thts point is even more striking in Table 6.2 which shows corre-
lation coefficients for several need variables. Compare the coefficients
of the present formula with those of ALT3 for PPOORPER, PAGE1939, and

DENSITY. The correlation with PPO0RPER falls from 0.95 under the present
formula to 0.78 under ALT3, a decrease of only 0..l7, while those for
PAGEl939 and DENSITY increase from 0..l2 and 0.20 under the present formula
to 0.5.l and 0.52 under ALT3, increases of 0.39 and 0.32, respectively.

To summarize Table 6.2, consider those variables with correlat'ions
that change as the weights given to age .of housing stock and poverty ,'

change. In general, the correlation coefficients of P65AGED, DENSITY,
PWOHSED, PUNEMP75, P0WNOCCH (-), PMULTI, and PNEWSTR (-) tend to increase
in absolute value as the formula weight of AGE1939 increases; those of
PPOORPER, PNW, PYUTHP0V, POCRI,JD, PFEMALHP, PCINCT3 (-), and MEDINC (-)
tend to decrease. The correlation coefficients for PCRIME and PW0PLUMB

do not vary with changes in the formula weights.

Correlations wlth a total needs lndex. To summarize those corre-
I ati ons given in Tables 6.1 and 6.2, we construc ted a sing'le index of CD

need by weighing the five dimensions as follows: NEED = .35 FACT0R I +
.25 FACT0R 2 +.20 FACT0R 3 +..|0 FACT0R 4 +..l0 FACT0R 5. The corre-
lations of hold harmless, the present formula, and the seven alternatives
with NEED are:

NEED

HH

PRESENT
ALTI
ALT2
ALT3
ALT4
ALT5
ALT6
ALTT

.2987
,7912
.9778
.970.|
.9807
.961 6
.9250
.8656
.8789

Hold harmless shows a much lower correlation (.29) than either the present
formula or any of the seven alternatives. This reflects the low corre-
lations of HH with the five dimensions of CD need given in Table 6.1. In
each case, the correlation between NEED and an alternative formula is
hlgher than that between NEED and the present formula. The present form-,
ula's correlation with NEED is undoubtedly affected by its low correla-
tions with the nonpoverty dimensions of need. Alternative 3 shows a 0.98
correlation with NEED, which is 19 percentage points greater than the
0.79 of the present formula.

L.'



Table 6.2 Coefficients of Correlation Between (1) Per Capita Amounts Under Hold Harmless,
the Present Formula, and Seven Alternative Fornrulas and (2) Need Variables

lr,
Ot

Hol d
Harml ess

P65AGED .22

PCRIME . IO

PNU .06

PWOHSED ,?3

PFEMALHP .27

PYUTHPOV . i4

PPOORPER .18

P0CRHD -. 10

PI.IOPLUMB .18

PUNEMPTs .15

DENSITY . . 04

PowNoccH -.09

PMULTI .09

PAGE1939 .34

PNEHSTR -,32

PCINCTz -.?l

MEDINC ..25

Present

.10

.38

.79

.55

.85

.93

.95

.79

.50

.13

.20

-.38

.19

.t2

-.27

-.51

-.78

ALTl

.43

.44

.66

.77

.82

.78

.85

.55

.58

.30

.45

-.56

.48

.59

- .64

-.46

-.74

ALT3

.47

.45

.62

.72

.77

.71

.78

.51

.56

.32

.52

-.61

.55

.67

-.69

- .41

-.68

ALTT

.67

.35

.30

.65

.55

.38

.49

.07

.49

.38

.55

- .56

.61

.92

- .85

-.28

ALT2

.53

.38

.54

.68

.80

.70

.80

.33

.58

.32

.42

-.52

.46

.70

-.72

- .46

-.7?

ALT4

.58

.38

.48

.69

.74

.6?

.73

.26

.56

.34

.46

-.54

.51

.78

- .77

- .41

-.66

ALT5

.63

.40

.40

.69

.60

.46

.55

.23

.51

.38

.59

-.62

.65

.88

- .83

-.30

- ql

ALT6

.68

.34

.?7

.64

.53

.35

.46

.05

,48

.39

.55

-.56

.6?

.93

-.86

-.?6

-.45 - .47

, t
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As mentioned earlier, comelations with-a total need index will
vary depending on the weights given to the individual factors. Since the
present formula shows the highest correlation with the poverty dimension
(see Table 6.1), increasing the weight of FACT0R I in oirr definition of
total need would increase the correlation of the present formula with
NEED. In a similar.manner, increasing the weight of the age of housing
dimension (FACT0R 2) would tend to increase the difference-in correla--
tions with NEED between each of the seven a'lternatives and the present
formula. The correlations with NEED therefore depend on one's judgment
concerning the relative importance of the five factors. However, it is
probably safe to say that correlations for alternatives such as ALT3
and ALT5 will a'lways be greater than that for the present formula as
long as some importance is attached to the nonpoverty dimensions of need,
especially to FACT0R 2 and FACT0R 3.

Regression Analysis

The regression results for hold harmless, the present formula, and
four of the alternative formulas are shown in Tab'le 6.3. As can be seen
from the regression coefficients Iisted under the alternative formulas,
increasing the formula weight of pre-l939 housing tends to make the
formula more sensitive to the nonpoverty dimensions of CD need, especially
to the age of housing and density dimensions.V In each case the regres-
sion coefficients for the nonpoverty dimensions are higher under the
four alternative formulas than under the present formula. For example,
per capita aid under Alternative 7 (.4 P00RPER, .6 AGE]939) increases
by $S.24 for each unit increase in the age of housing index, whi'le per
capita aid under the present formula does not change with changes in the
age of housing index. Per capita aid under Alternative 7 increases by
$2.23 for each unit change in the density index, which is $.l.48 more than
the increase under the present formula. 0n the other hand, the alterna-
tive formulas are'less sensitive to the poverty dimension than is the

3/ The fact that the present and alternative formula amounts are com-
putea using the same CDBG authorization suggests that it is appropriate
to make coefficient comparisons between formulas. When making such com-
parisons, the reader should realize that the total dol'lar amount going
to the 435 entitlement cities still varies under the formulas. As a
rule the entitlement city amount will increase relative to SMSA balances
and urban counties as the formu'la weight of pre-I939 housing increases.
However, as shown be'low by the per capita averages (the intercept term)
listed below in co1umn (1) of Table 6.5, the per capita differences
among the formulas are small, especially when compared to the per capita
differences between hold harmless and the formulas.
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Table 6.3: Regression of Per Capita Amounts Under Hold Harmless,
the Present Formula and Four Alternatives on

Per Capita Need

Regress ion Coefficients

) FACTORl
( Poverty )

FACTOR2
(Age of Housinq)

Hol d
Harmless Present ALT1 ALT2 ALT3 ALTT

3. 39 3. 45 2.9L 2.78 3.27 2.28

7.60 .00 1.65 2.47 ?.3L s.24

-1.12 .75 t.32 1.05 1.92 2.23

3.19 .30 .s7 .62 .76 1 . 13

-.61 .19 .61 .343 1.02 1.22

. 19 .95 .97 . 98 .96 .97

1

(2)

)3 FACTOR3
(Density)

4) FACTOR4
(Crime and
Unemployment)

5) FACT0Rs
(Lack of Economic
Opportuni ty )

0ther Statistics

(6) Coefficient of
I'lul ti p1e Determi nati on ( R

2
)

(7) Standard Error of Est'imate

(B) Standard Deviation of
Per Capita Amounts

17.42

19.43

.80

3. 64

64

3.7s

.50 .90 r.02

3. 96 4.68 6.37



present formula. Per capita aid under the present formula increases by
$3.45 for each unit change in the poverty index, which is $1.17 higher
than the $2.28 increase for Alternative 7. However, the poverty coef-
ficient remains higher than the age of housing coefficient for ALTI,
ALT2, and ALT3.

As the R2 statistics show, at least 95 percent of the variation in
each of the four alternative formulas can be explained by the five need
indexes. 0f all the formulas considered, the standard error of the
estimate is lowest for Alternative 2. These two goodness-of-fit measures
therefore tell us that there exists a very close relationship between
the actual per capita amounts under each of the alternative formulas and
the per capita amounts predicted from a regression equation that de'
scribes the implicit needs logic of the alternative formula being con-
sidered. In other words, if one agrees with the needs emphasis of one
of the alternatives as indicated by its regression coefficients, he or
she can feel confident that the actual distribution under the selected
alternative will closely reflect its needs emphasis. As explained in
Chapter 5, we can not say this about the hold harmless system, because
the actual hold harmless amounts are not that closely related to the re-
gression equation that describes its needs Iogic.

Regression analysis using a total needs index. To determine the rate of
response of per capita allocations to the totaI needs index (urrD), we
ran simple regressions of the fo'llowing form: Per Capita $ = a + b NEED.
The regression coefficient, b, measures the change in per capita amounts
that occurs with a one unit change in the total needs index. Among the
formulas, which are all computed using the same CDBG authorizatjon, a
higher regression coefficient or slope indicates a greater sensitivity to
differences in need.4/

98

1y correct because even with the same CDBG authori-
itlement city amount wi'l'l vary under the different

4/ This is not exact
Tation the total ent
formulas (see footnote 3 above). The reader can easily adjust the slopes
reported in Table 6.4 to reflect the same total allocation to the 435
entitlement cities by using the per capita averages given in column (l)
of Table 6.4. For example, the slopes for ALTT shou'ld be reduced by 10
percent relative to that of the present formula because ALTT allocates
approximately 10 percent more dollars to the 435 entitlement cities than
the present formula. Although the adjustments are smal'l for the formulas,
the required change is rather large for hold harm'less, requiring a 24
percent reduction to make it consistent with the present formuJa. If
NEED had consisted of all positlve numbers, we could have computed
elasticities from a simple 1og-Iinear regression of per capita dollars
on NEED. The advantage of using e'lasticity coefflcients, which measure
the percentage change in per caPita dollars associated with a one per-
cent change in NEED, is that they do not vary with the total entitlement
city allocation level.



Table 6.4: Simple Regression of Per Capita Amounts Under Hold Harmless,
the Present Formula, and the Alternative Formulas on

Total Need (NEED)a

(1)
Intercept

99

(2)
Regression Co-
efficient for

NEED

(3)
Coefficient
Determi nati on

R2

(4)
Standard
Error of
Estimate

b

Hold Harmless

Present

ALTl

ALT2

ALT3

ALT4

ALT5

ALT6

ALTT

ALTBC

$20. 39

15.48

15.94

16. 13

L6.47

t6.97

t6.87

16.61

77.26

L7.82

$12.84

5. 85

7.45

7 .Bt

9. 33

10. 65

10.38

9.t7

11.38

t2.82

.10

.62

.95

.94

.96

.92

.85

.74

.77

.46

$ta. gz

2.22

.78

.96

.91

t.49

2.09

2.6t

3. 04

6.84

a The statistics reported in this table resulted from regressions
of the following form: Per Capita $ = a + b NEED, where a is
the intercept and b is a measure of slope, or the change in
per capita dolloars associated with a unit change in NEED.
All statistics are defined in the last section in Chapter 3.

The intercept equals the per capita amount for the formula
being considered.

ALTB distributes funds so1ely on the basis of pre-1939 housing.

b

c
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The regression results are given in Table 6.4. For comparison purposes
we have added Alternative B, which allocates funds solely on the basis of
pre-I939 housing.

As shown by the slope coefficients given in the second column of
Table 6.4, increasing the formula weight of age of housing stock tends
to increase, relative to the present formula, the sensitivity of formulas
to differences in NEED. For example, replacing overcrowded housinq bv
pre-I939 housing increases the slope from $5.85 for the present foimula
to $7.81 for Alternative 2. Among the formulas, the highest slope is for
Alternative 8, which allocates solely on the basis of pre-I939 houses.

Among the alternative formulas, there is a trade-off between rate
of change and degree of fit.V For example, Alternative 7, which has a
higher standard deviation or spread in per capita amounts than Alternative
l, shows a higher slope coefficient ($t.|.38 vs. $7.45) but a lower R2

statistic (.77 vs. .95). The R2 value for the present formula is .62
which is lower than that for each of the alternatives except Alter-
native B.

The sensitivity of the various formulas to the total needs index can
also be determined by arranging the cities by need score category and
computing for each formula the avenage per capita amount allocated to
cities within each category, as is done in Table 6.5. The need score
categories in Tab'le 6.5 are defined by standard deviations of NEED above
and below the mean. A negative NEED score indicates below average need
and a positive score, above average need. First, notice that for each
formula the per capita averages with few exceptions increase as one
moves from low to high need score categories. For examp'le, the present
formula's average per capita allocations increase from $8.95 for cities
with a NEED score less than - .98 to $29.25 for those cities with a NEED

score greater than +.98. Alternative 4 shows a wider range increasing
from $3.87 to $29.94 for the same categories. Hold harmless shows the
greatest range, increasing from a very low $2.87 per capita for the least
needy cities to $36.56 per capita for the most needy cities. However
hold harmless also shows an obvious inconsistency with need, allo-
cating $28.05 per capita to cities in the NEED categoFy,0.0 to +.49,
but only $22.32 per capita to those cities in the next higher NEED

category, +.49 to +.98. Alternative B shows a simllar inconsistency
among the three categories with above average need.

s/
1S

The
indicated by

proport ion of variance in Per caPita amoun ts explained by
the R2 value in Table 6.3 and R2, in Table 6.

tha
tha
to
fiv

by
.3,t for each of the formu 'las given in Table 6 the R2 va'lue i

n the correspondin
construct the tota

g
I

p2

needs index, NEED, we had to assign weigh
value given in Table 6.4. This resul t

e factor indexes, instead of allowing, as in Table 6.3, the I

need
4. Notice
s greater
s because
ts to the
east

souares orocedure to determine the coefficients for the five factor in-
adies. Tne teast squares procedure finds the line of best fit by de-
termining the regression coefficients which minimize the sum of squared
resi dual s .
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Average Per Capita Amounts for Hold Harmless
Seven Alternative Formulas By NEED Score; 43

NEED Score Cateqor.ya

Less than
-.98 -.98 to -.49 -.49 to 0.0 0.0 to +.49 +.49 to +.98

Greater than
+.99

Hold Harmless

Present

ALTl

ALT2

ALT3

ALT4

ALT5

ALT6

ALTT

ALTsb

$2.87

8. 95

7.29

6. 53

5. 75

3. 87

4.60

5.31

3.25

2.00

$8. 43

11.83

10.93

10.67

10. 16

9.46

9. 54

9.93

9.00

8. 00

$18. 30

t4.28

14. 30

t4.49

14. 34

14.68

14.43

14. 50

14.65

14.60

$28.05

16.91

17. 98

18. 52

18.98

20.26

19.88

19.50

20.83

21.97

$22.32

18. 23

19.88

20.04

21.65

22.50

22.95

2t.87

23.72

26.L6

$36. s6

29.25

27.62

26.85

29.80

29.94

26.76

23.40

26.24

18. 83

o

a

b

The NEED Index is constructed by weight'ing the five factors as follows: NEED = .35 (Poverty)
+ .25 (Age of Housing Stock) +.20 (Density) +.10 (Crime and Unemployment) +.10 (Lack of
Economic Opportun'ity). Scores greater (less) tnan zero represent above (below) average per
capita need. The categories are defined by standard deviations above and below the mean.

ALTS allocates funds solely on the basis of pre-1939 housing.

t
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The per capita averages given in Table 6.5 and the regression slopes
given in Table 6.4 tell us that hold harmless and the a'lternative formu-
las respond more to differences in re1ative need than does the present
formula. However, in comparing two formulas both with positive regres-
sion slopes, we can not say that the formula with the higher slope is the
more desirable. The inability to judge between positive .slopes or dif-
ferences in range results primarily from our using relative measures of
need, instead of absolute measures. Normative judgments are required to
argue that the per capita spread given in Table 6.5 for Alternative 7 is
more desireable than the smaller spread given for the present formula.
As we stated in Chapter 3, the choice between alternative formulas may
require normative judgments about the relative importance of sensitivity
to need (the regression s'lope and per capita range) and degree of re-
sponsiveness to need (the correlation coefficient).

Allocations to Central Cities Under Alternative Formulas

Table 6.6 shows for hold harm'less, the present formula, and the
seven alternative formulas, per capita amounts and percentage shares al-
located to central cities as a group. In co'lumn (2) of Table 6.5, the
central city share is expressed as a percentage of CDBGs going to all
SMSA's located in the U.S., and in column (3), as a percentage of
total U.S. CDBGs. As shown in column (l), the per capita formula amounts
for central cities increase from $16.09 under the present formula to
$l 7 . 94 under Al ternati ve 7 , whi ch i nc] udes two formu'l a factors (AGEI 939,
.6; PO0RPER, .4) heavily concentrated in centra'l cities. As a percent
of the SMSA appropriation, the increase in the central city share is
from 52.8 percent under the present formula to 58.9 percent under Alter-
native 7, or 6.1 percentage points. As indicated by the factor per-
centages given in the'last four lines of column (2), the central city
share increases as the formula weights of aged-housing (AGEI939) and
poverty (P0ORPER) are increased at the expense of popu'lation (P0P) and
overcrowded housing (OCnWO). Central cities account for 59.8 percent
of aged-housing and 57.7 percent of poor persons but only account for
51.8 percent of over-crowded housing and 44.9 percent of population. The
share of SMSA funds a'llocated to centra'l cities can be easily calcu1ated
for any formula that is limited to these four variables (AGE1939,0CRWD,
P00RPER, POP) by first multiplying each percentage share by the corres-
ponding formu'la weight and then, summing the four products. 0f course,
the formula weight and the resulting product will be zero for those
variables not included in the formula. It should be obvious that the
central city share for a formula that includes on'ly population will be
44.9 percent and the share for one that includes only aged-housing wi'11
be 59.8 percent. In other wordsn considering only the above four
variables, central cities as a group are most favored under a formu'la
that distributes funds so'lely on the basis of pre-I939 housing and least
favored under one that distributes funds on a per capita basis.

The share received by central cities under each of the alternative
formulas is much less than that received under the categorical system.
Under the categorical programs central cities accounted for 79.2 per-
cent of the SMSA amount or 69.6 percent of the total amount. Even 'if
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Table 6.6r Per capita Amounts and Percentage Shares A'llocated to 363

Central Cities Under HoId Harmless, Present Formu'la, and Seven A]ternative A
s

(l)
Per Capi ta $

(2)
X of SMSA

CD Funds

(3)
X of Tota'l U.S.

CD Funds

Ho] d Harml ess

Present Formula

Alternative I

A] ternati ve 2

A] ternati ve 3

Alternative 4

Alternative 5

A] ternati ve 6

Alternative 7

POP

POORPER

OCRl'lD

AGE1939

$21.70

16. 09

16.55

16.75

17.?l

t7 ,82

17.52

17.11

t7,94

79,2%

52 .8

54.3

55.0

56. 5

58.5

57,5

56.2

58. 9

69,61t

42,

43. 3

43.8

45.0

46. 6

45.8

44 .8

46.9

X of SHSA

44,9

57 ,7

51.8

59. I

SMSA appropriation of $2
column (1). In columns
is net of that amount go

,077,600,000 was used ln all formula computations in
(2) and (3), each CDBG approprlation used as the base
ing to outlylng, entitlement cities.

I

I

i

a.
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funds were allocated sole'ly on the basis of pre-1939 housing, central
cities would still receive, as a percentage of SMSA funds,.l9.4 per-
centage points less than they received under the displaced categorical
programs. In other words, adding aged housing in the framework of the
present system will not restore central cities to the relative position
they held during the categorical years.

Central City Allocatioqs by ?opqlaLip4 Size 1nd by Region

Table 6.7 provides a breakdown of central city shares under the
present formula and the alternative formulas by popu'lation size. As a
percentage of SMSA funds, the share to those cities with a population
greater than 250,000 increases from 35.3 percent under the present
formula to 40 percent under A1ternative 7. As could be demonstrated by
taking ratios of the variable shares given in Tab'le 6.7, this largest
population subgroup benefits more than the two sma'lIer subgroups from in-
creases in the formula weight of aged housing. Table 6.8 shows per
capita allocations to central cities under ho'ld harmless (column 2), the
present formula (column 3), and the seven alternative formulas (columns
4-.l0) by region and by popu'lation size. Only_325.0f -the.363.cent.ral .

cities ire ionsidered-th faUte 6.8.67 The table highlights the advantage
to central cities in the Northeast and North Central regions of funding
under one of the alternative formu;las instead of funding under the pre-
sent formula. For example, co]umns (3) and (6) show that the average
per capita amount for central cities in the Northeast increases from
$.l5.48 under the present formula to $]9.75 under Alternative 3; for
central cities in the North Central region, the increase is from $14.79
to $17.23. Table 6.8also highlights the decreases in the average per
capita grant for central cities in the South that takes place under the
alternative formulas. The centra'l cities in the South are reduced from
$18.43 under the present formula to $.l7.24 under Alternative 3, and a'll
the way to $.l4.83 under Alternative 6, which increases the influence of
AGE1939 at the expense of P0ORPER. Centra'l cities in the West receive
about the same average per capita grant under each alternative formula
as they receive under the present formula. Within each region, the
changes for cities above 250,000 are similar to those for all central
ci ties .

Sunrnary and Conclusion

In this chapter we have evaluated alternatives to the present formu-
la that included age of housing stock as a formula factor. Adding age
of housing to the formula significant'ly increased the corre'lation between
per capita allocations and need scores for both the age-of-housing

V 0n1y 325 o
These 325 cit
percent of ce

f the 367 central cities were included on our 435 data file.
ies accounted for 82 percent of centra'l-city population and g9
ntral -city poverty.



Tab'l e 6.i :ercentage of SMSA Appropriation Allocated to Central Cities Under the Present Formula and Seven Alternative Formulas by
Population Size

(1) (21 (3 )
Population Less Than 100,000 Popu'lation 100,000 - 250,000 Population Greater Than 250,000

Present Formul a

Alternative 1

AI ternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Alternative 7

8. 9%

9,2

9.5

9.3

10. 0

9.5

9.4

10. 0

8,6%

8.6

8.9

8.7

9,2

8.7

8.9

9.0

35.3U

36.5

36.6

38. 5

39.3

39. 3

37,9

40.0

o(,t

b
POP 8,1%

10. I

7,9

9,8

7 ,7%

9.6

7,6

8,7

?9,0%

38,0

36. 3

41.3

POORPER

OCRt.lD

AGE1939

a SMSA appropriation used as a base is equal to the total SMSA allocation ($2,077,600.000) minus that amount going to
outlying, entitlerrcnt cities ($45,629,839).

b. Variable percentages computed relative to SMSA totals.

t



Table 6.8 per Capita Amounts for Central Cities Under Hold Harmless, the Present Formula, and A'ltdrnative Formulas by Region and by
Popu'lation Size; 325 Central Cities

(1)
Number of
Central Cities

(21
Hold

Harml ess

(3) a
Present
Formul a

(6)

ALT3

(7)

ALT4

(4)

ALTl

(s)

ALT2

(8)

ALT5

(e)

ALT6

( 1o)

ALTT

Slrtheast

Norlh Centrgl

PoP GT 250,000

South

PoP GT 250,000

PoP GT 250,000

POP GT 25O,0OOb

$27.00 $r5.+8

20.35 16.95

?0,48 t4,79

2L,26 1s.58

21. l0 18 .43

2t,72 18.55

L7,?9 14.43

14.70

73 $18,20 $18.71 $19.75 $21.00 $21.85 $21.39 $23.02

19.00 t9,24 ?0,74 21.63 22.55 21,72 ?3,45

16.31 16.79 17.23 18.25 18.76 18,66 19,68

t7.26 L7,73 18.42 19.51 20.03 19.73 21.01

17.11 16.97 L7 ,24 77 ,34 15.59 14.83 15.33

t7,27 16.82 17.58 17.19 15,93 14.89 15.37

t4,25 14.30 14 ,24 14.37 14.10 14.07 14. 15

t4 ,79 14.84 15 .02 15. 16 15. 12 L4 ,97 7s.22

8
Jo
o'l

80

15

116

22

56

L2

a. Formula computations in columns (3)-(10) are based on an SMSA appropriation of $2,077,600,000.

b. Population greater than 250,000

I

f.

}{est

t
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dimension and the density dimension, and for three of the alternatives
(ALTI, ALIZ, ALT3), at a rather small expense in terms of a lower corre-
lation with the poverty dimension. Each alternative considered com-
p'letely dominated hold harmless in the sense of a higher correlation with
each dimension of CD need. One equity advantage of hold harmless over
the present formula--a higher corre'lation with the aged-housing dimen-
sion--loses its importance when age of housing is added to the formula.

In each case, the correlation between a comprehensive need index
(nffO1 and an alternative formula was higher than that between NEED and
the present formu'la. 0f course, correlations with a combined index will
vary depending on the weight given to each of the five separate dimen-
sions of CD need; however, it is probably safe to say that corre'lations
for a'lternatives such as Alternative 3 and A'lternative 5 will a'lways be
greater than that for the present formu'la as'long as some importance is
attached to the nonpoverty dimensions of need, especially to FACT0R 2

and FACT0R 3.

The multiple regression coefficients listed for the alternative
formulas showed that increasing the formula weight of pre-1939 housing
tends to make the formula more sensitive to the nonpoverty dimensions of
CD need, especially to the age of housing and density dimensions. 0n
the other hand, the a'lternative formulas are less sensitive to the poverty
dimension than is the present formula.

Adding age of housing increases the share going to central cities,
located primarily in the Northeast and North Central regions. As a per-
centage of the SMSA appropriation, the increase in the central city share
is from 52.8 percent under the present formu'la to 58.9 percent under
Alternative 7. However, even if funds were allocated solely on the basis
of pre-1939 housing, centra'l cities wou'ld still receive, as a percentage
of SMSA funds,19.4 percent less than the 79.2 percent received under the
categorical programs.

Compared with the present formula, a switch to an alternative
formula wou'ld benefit central cities located in the Northeast and North
Central regions, at the expense of SMSA balances, urban counties, and
central cities in the South. The average per capita amount for central
cities in the Northeast (North Central region) wou'ld increase from $.I5.48
($t+.79) under the present formula to $19.75 ($17.23) under Alternative
3; central cities in the South would be reduced from $.18.43 under the
present formula to $.l7.24 under Alternative 3, and all the way to $]4.83
under Alternative 6.
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CHAPTER 7

FiSCAL CAPACITY, TAX EFFORT, AND A TOTAL EVALUATION INDEX

In the first two sections of this chapter, we compare the present
formula and the seven alternatives in terms of corre'lation with fiscal
capacity and fiscal effort. In the third section, we ana'lyze the
formula alternatives using a comprehensive evaluation index that pro-
vides a relative measure of an ent'itlement c'ity's need as well as the
city's tax effort in meeting its non-education requirements given its
level of fiscal capacity. In a concluding section, we discuss the
implications of the analysis for changing the existing formula in
order to make CDBG allocations more responsive to tax effort and
fiscal capacity.

Fiscal Capacity

Measures of fiscal capacity are concerned with the ability of
governments to obtain resources for public purposes. Including a
measure of fiscal capacity in an aid formula recognizes the different
abi'lit'ies of governments to finance public services from their own
revenue sources. Many feel that the provision of housing and
community services to persons of low income should not place a
differential burden on taxpayers in different cities and therefore
call for inclusion of a measure of fiscal capacity in the CDBG formula.
Others rationalize including a measure of community fiscal capacity
in a formula that distributes CD funds because the externalities
associated-vlith urban blight require city-wide rather than individual
sol utions.U

The case for a "partial equalization" feature in the CDBG formula
is especial'ly strong if the objective is to obtain either a minimum
level of low income housing and community servicps across cities or a
greater equa'lity of such services across cities.-? With the wide di-
versity among cities in fiscal capac'ity and in program'levels, complete
uniformity in housing and community development levels is probab'ly not
a feasible or an appropriate objective; however, if a greater degree of

1/ Friedly, Philip H. "Experimen
of Housinq Abandonment and Ne

tal Approaches to the Amelioration
ighborhood DecIine," paper prepared

for 1971 annual meeting of the American Real Estate and Urban
Economics Associ ation.

2/ Advisory Comm'ission on Intergovernmental Relations.
tqualizat'ion in Federal Grants, 1964 , P. 60.

The Rol e of
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uniformity is desired, including a partial equalization feature in
the CDBG formula will increase the Ievel of services in the lower
capacity cities.

There are problems with the use of equalizing provisions in a
CDBG formula. First, there is the question of the appropriate de-
finition of fiscal capacity. Most categorical programs that
incorporate equalizinq features and the general revenue sharing
program have used per capita income as their measure of a recipient's
fiscal capacity. An Advisory Commission on Intergovernmental
Relations study criticized the frequently used per capita income
variable as an inappropriate measure of the relative financing
capability of state and local governments because income fails
to reflect closely the potentia'l of certain revenue sources. In'its p'lace ACIR proposed an alternative qEpacity measure based on
an "average-financing system" approach..U However, data problems
and variations in local financial responsibilities,especially be-
'low the state level, prevent the use of this capacity measure in
al'location formulas. Therefore, if a capacity factor is included,
it will be necessary to use the money income variable published
by the Census Bureau.

A second problem with equalization features concerns regional
price differences. If regional variations in prices are not
accounted for in the allocation formu'la and funds are distributed
according to differences in per capita income, the high income
recipients are most likely being treated in an inequitable manner.
This inequity occurs because their higher per capita income may
in part be due to the higher living costs in these cities. Our
results indicate a significant correlation betryeen per capita in-
come and four measurei of the cost of living. U lir tfris case,
an equalization formula based on real per capita income or an
expl icit recognition of price difffiences in the allocation formula
would result in a different and more equitable distribution in
CDBG funds.

A third problem concerns the relationship between community
development and housing needs and the level of fiscal capacity.
If the greatest need exists in the higher income cities and if there

V sory omm SS on 0n ntergovernmental Relations. Measuring
the Fiscal Capacity and Effort of State and Local

I

)

4/ See Table 8.6

S 7971.



110

existed either inadequate measures of need in the formu'la or arbitrary
weight assignments or both, an equalizing provision could direct funds
away from those areas that needed them most. In this case a non-
equalizing formula would provide a more equitable distribution of CD

funds. 0n the other hand, if need and income are inversely related,
an equalizing provision will reinforce the other formula factors in
directing funds to those cities with the greatest need. Table 7..l
shows the comelation coefficients between one capacity measure (pCttttC-
72) and several need variables. As expected the poverty variables,
P0CRWD and PW0PLUMB,exhibit Iarge negative correlations; however, the
correlations between per capita income and DENSITY and PAGEI939 are
much 'lower, in an abso'lute sense.

Instead of adding a capacity variable to the formula, we choose
instead to simply evaluate the per capita amounts of the present formula
and the seven alternatives in terms of their correlation with PCINC72.
l^Ie interpret a high negative comelation as providing additional support
for the formula being considered.

The correlation coefficients between per capita a'llocations and
per capi ta i ncome (PCINC72 ) are as fo1 I ows :

PCI NC72

Hold Harmless -.21

PRESENT -.51

ALTI -.46

ALT2 -.46

ALT3 -.41

ALT4 -.41

ALTs -.30

ALT6 -.26

ALTT -.28

As expected from the correlations between income and need variables
given in Table 7..l, the present formula which gives a double weight to
poverty and excludes age of housing stock exhibits the highest negative
correlation with per caplta income. Increaslng the weight of age of
housing reduces the correlatlon with f.Jscal capacity to as low as -0.26
for Alternative 6; however, for both Alternative I and Alternative 2,
the correlation with per capita income is not much lower, in an absolute
sense, than that for the present formula (-0.46 vs. -0.5.l).
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Table 7.1: coefficients of correlation Between per capita Income
and Need Variables; 435 Entitlerent Cities

PCINCT2

P65AGED

PCRIME

PNW

P[^,OHSED

PFEMALHP

PYUTHPOV

PPOORPER

POCRt^lD

Pt,lOPLUMB

PUNEMPT5

PAGEI939

DENSITY

POWNOCCH

,02

.00

-.34

-.55

-.57

- .61

-,62

-.50

-.46

-.18

-,22

,12

.00

per capita income (tSlZ1PC I NC72
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Tax Effort

A re'lated fiscal concept that has received some support as a for-
mula factor is "tax effort." Tax effort or revenue effort is an expres-
sion of the percentage relation between actual amounts of taxes or re-
venues obtained by a city government and its tax or revenue capacity.
The idea is that those'loca'lities with the higher tax effort should
receive a larger share of CD funds. There is one main argument for not
including tax effort in the design of a CDBG formula: taxes are not
imposed specifica'l1y for community development purposes. A city with a
high tax effort may be doing relative'ly'little to meet its CD needs.
The tax effort factor is cons,fdered more appropriate for general revenue
sharing where the funds are not used for a specific purpose. In addi-
tion, taxes that are exported do not impose a burden on the local popu-
lationrand data prob'lems prevent including the portion of state taxes L./"
that the residents of a given locality pay. The prob'lem of an appro-
priate measure of fiscal capacity is also present.

Instead of adding tax effort to the CDBG formula, we choose to
simply evaluate the per capita amounts under the present formula and
the seven a]ternatives in terms of correlation with tax effort. In
this ana'lysis, we interpret a high positive corre'lation as prov'iding
support for the formula being considered. B'efbne examining these formula
correlations, we show how tax effort varies by region and by city type
and how selected variables are correlated with tax effort by city size.

As shown in Table 7,2, taxpayers in the 96 Northeastern cities pay,
on the average,7.8 percent of their income in non-education taxes;
this compares with only 3.58 percent for taxpayers in the North Central
region, 3.88 percent in the South, and 3.22 percent in the West.51

5/ These tax effort percentages are overstated because non-education
Iaxes in'1974 are divided by income in 1972. Using total taxes and
income in 1970, we obtained the following regional tax efforts: North-
east (8.0 percent), North Centra'l (2.9 percent), South (3.'l percent),
and West (2.5 percent). Using own general revenue (total genera'l re-
venue minus total aid, or, taxes plus user charges) and income in .l970,

we obtained the following regional revenue efforts: Northeast (g.S
percent), North Central (4.3 percent), South (4.5 percent), and West
(3.9 percent). The correlation analysis using tax effort and revenue
effort in'1970 yielded similar results to the analysis reported later
'in Chapter 7n which uses non-educatlon taxes in .l974 divided by income
in 1972 as the definition cf tax effort.

l
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Irble 7.2: Tax Effort by Region and by Clty Type, 435 Entlt'lemnt Cltles

!g6er {.titles- - (rax/lgconel'.feqion

ilortheast

llorth Central

South

llest

Clty Jype

Central Clty

l{on-Central Clty

Entltlement Cltles

96

tt2

t28

99

325

ll0

435

.078

.0358

.0388

.0322

.Otl9

.030

.0{6

.. fax - Non-educ.tlon taxes (1974)

lncome = 1972 lncome
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The high tax effort on the part of Northeastern cities is usual'ly ex-
plained as follows. First, as a percentage of combined state anil local
expenditures, direct expenditures by state governments in the Northeast
tend to be smaller than those by state governments in other regions. In
other words, more expenditure responsibility is given to local govern-
ments in the Northeast, Second, and more important for our purposes,
the high tax effort results from the concentration in Northeastern cities
of several factors found in expenditure studies to be significant de-
terminants of the demand for public services. These expenditu're de-
termi nants i ncl ude vari abl es such as dens i ty, poverty, popu'l at"ion , rB-
latively high concentration of old persons, relatively high concentration
of persons without high school education, unemployment, and aged housing.
Finally, another exp'lanation emphasizes the high input costs in North-
eastern cities. TabIe 7.2 also shows that, on the average, taxpayers in
central cities pay 4.9 percent of their income to their city governments
for non-educational functions, which is'1.9 percent greater than the 3
percent paid by taxpayers in non-central cities.

Table 7.3 qives the corre'lation coefficients between tax effort
(TAxllNc) and silected variables by city size. A comparison of the co-
efficients in columns (4)-(7) with those in columns (1)-(3) indicates
that variables such as DENSITY, P0WN0CCH, PAGE]949, PAGEI939, and PNW

are more closely associated with tax effort at higher than at lower
population levels. The correlations in columns (5)-(7) are consistent
w'ith expenditure studies that report variables such as DENSITY, PNW,

and PAGE1939 to be significant determinants of expenditures, and there-
fore, taxes. For our purposes, the most important correlations are
those between PAGE]939 and tax effort. As shown in columns (2)-(7),
PAGE1939 exhibits a 0.41 or greater correlation with tax effort for all
population groups greater than 50,000. The comelation coefficients
between PAGE1939 and TAX1INC are particularly high for the three popu-
lation groups greater than 250,000;0.52 for the 250-500 group,0.68 for
the 500-1250 group, and 0.65 for the greater than 500 group. These re-
sults, and the low correlations given for PPO0RPER and P0CRWD in Table
7.3, suggest that if one objective is to distribute CDBGs according to
tax effort, aged housing should be considered as an additional formula
factor. We next compare the present formula and the seven alternative
formulas in terms of correlation with tax effort.

Table 7.4 presents correlation coefficients between per capita
formula al'locations and tax effort by city size. As shown by the co-
efficients in the second row of Table 7.4, the present formula does not
allocate above-average per capita amounts to cities with above average
tax effort. As expected, the correlation coefficients for the present
formula in Table 7.4 are similar to those reported in Table 7.3 for
PP00RPER. For both PRESENIand PP00RPER, the highest correlation with
tax effort occurs in the population group, 250,000 to 500,000. The
pattern of the correlation coefficients for each of the alternative
formulas closely resembles that of PAGE1939 in Table 7.3. The coef-
ficients reported in columns (5)-(Z) are again higher than those re-
ported in columns (1)-(4) for the lower population groups. For the
population group, 500,000 to I,250,000, three of the seven alternative



-rable 7.3: corr^erauon ro.rrlil;.li.::i:B.rlg,iffi;: (TAXIINO rnd Selected Varlrbles by
Cl ti est

(l)
25-50

72

(2)
50-75

(3)
75-100

(4)
100-250

(s)
2s0-500

(6)
500-1250

(7)
GT 500

l{unber of Cltles r37 72 94 3t 20 ?5

lJ)

DENSITY

P0!,lN0ccH

PAGE1949

PAGe1939

PPOORPER

PUI{THP75

PHI{

Pt.lOHSEO

PCINCT2

P0cRl.l0

.29

-.28

,26

,?7

,02

.12

-.09

.19

.07

-.04

.38

-.58

.43

.41

,23

,21

.16

,37

-.06

.01

..09

-.10

.40

,42

.05

,02

.28

.26

-.03

.00

,26

-,42

.53

.53

,28

.ll

.45

.35

-. 19

.00

.59

-.69

.56

.52

,47

.34

.45

,74

-.49

.19

.73

-.71

.66

.68

.10

.05

.39

.13

.08

-.08

.80

-.80

.63

.65

.14

.01

.56

,22

,t2

-.04

!. Because lt also functtons rs a strte
(Gadsden, Taylor, Poughkeepsle' and l

r eov€riiEitr lrashlngton. D.C. ras excluded. Four other c'ltles
Sferllng Hetghts) xare excluded because of data errors.

Population (thousands)

a
I a
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formulas exhibit a 0.70 or greater correlation with tax effort. As
Table 7.4 clearly shows, d large gain in terms of increased correlation
with tax effort is possible with a switch from the present formula to one
of the alternative formulas. For examp'le, a swjtch from the present
formula to Alternative 3 would increase the correlation with tax effort
in cities above 500,000 from 0..l3 to 0.56. Similar increases occur for
the other population groups. To summarize these correlat'ion patterns,
we conducted the anlaysis on 430 cities using the "weighted cor-
relation" method defined in Chapter 3. This method determines the
importance of a particular city on the basis of the percentage of total
population accounted for by the city grouping within which the city is
located. The weighted correlations between per capita formula amounts
and tax effort are as fol I ows :

Tax Effort
(rnxur'tc)

Hold Harmless .05
PRESTNT ,?8
ALT] . s0
ALTz .47
ALT3 .55
ALT4 .5I
ALTs .60
ALT6 .56
ALTT .56

Again, the coefficients are much higher for the alternative formulas than
for the present formula. Conducting the same analysis but this time
giv'ing eich city an equal weight of one yie'lded the following results:

Tax Effort
(TAX1 rNC )

PRESENT

ALTI
ALT2
ALT3
ALT4
ALT5
ALT6
ALTT

.09

.23

.25

.26

.?7

.32

.32

.32

r

Giving each city an equal weight results in a much lower correlation be-
tween the per capita distribution under each formula and tax effort.
To understand why the correlations for the alternative formulas are much

lower when each iity receives an equal weight, consider columns (l) and
(Z) of Table 7.4. The coefficients in these columns indicate that with-
in each of the two popu'lation groups be'low 75,000, the a'lternative
formu'las do not allocate funds according to tax effort. The coeffi-
cients vary from as low as .18 for ALT'I in the population group--25'000
to 50,000--to 0.37 for ALTT in the population group--50,000 to 75'000.
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These correlations are much lower than those given in columns (3)-(8).
In the correlation analysis using equal weights, the 209 cities in the
two lower population groups, while accounting for only l5 percent of the
population in the 430 entitlement cities, represent 48 percent of the
cases. The coefficients given above fqr the analysis using equal weights
are'therefore heavily influenced by the low correlations given in columns(l) and (2) of Table 7.4. 0n.-the other,hand, the weighted method right-
fully places more emphasis on the higher correlations given in columns
(3)-(7). The fact that the two lower population groups account for only
I5 percent of the populat,l'on is reflected in the weighted analysis.

The comelation results were quite similar using a different measure
of tax effort, non-education taxes as a percent of the market value of
the property tax base (TXEFFORT). Table 7.5 presents correlation co-
efficients between per capita formula allocations and TXEFF0RT by popu-
Iation size. Again, the coefficient for each alternative formula is
higher than that of the present formula for each population group.
These correlation patterns are summarized by the following weighted
correl ati ons :

Tax Effort
( rxErro RT)

PRESENT
ALTl
ALT2
ALT3
ALT4
ALT5
ALT6
ALTT

.37

.56

.55

.59

.58

.63

.60

.60

The correlations are much higher for the alternatives than for the
present formula. Conducting the analysis giving each city an equal
weight of one yielded the following results:

Tax Effort
LTITLFFoRT)

PRESENT
ALTI
ALT2
ALT3
ALT4
ALT5
ALT6
ALTT

.23

.39

.41

.41

.43

.45

.45

.45

1



Table 7.5: Coefficients bf Comelat'ion Between Tax Effort (TXEFFORT) and Per Capita Amounts Under
the Present Formula and the Seven Alternative Formulas by'Population size

Or'

PPESE}.IT

4LT1

AL T2

!t_T3

AL T4

a 1.. T5

AL T'5

AL T7

Population
( thousands )

(1)

50-75

.1000

.2180

.?.4o3

.243 3

. ?638

.3062

.3132

.3102

(2'

75- 100

(3)

100-250

(4)

250-500

.47 67

.5886

.6?45

.5672

.5897

.4ggg

.435e

.45L7

(s)

500-1250

.3253

.541 3

.5717

.5685

.5992

.61 99

.6176

.51 84

(6)

GT 5OO

.2693

.5243

.5690

,55 83

.5979

.6318

.6363

.6353

.?7gl

.5287

.5560

.556 I

.5760

.6039

.600c,

.6003

.3??0

.4503

.4568

.4593

.462 I

.4607.

.4492

.45??

t

I
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Comprehensive Evaluation I ndex

In this section, we test the present formula, hold harmless, and
the alternative formulas using an evaluation index which considers a
city's need requirements, its tax effort, and its fiscal capacity. Two
functional forms are considered, il linear index and a multiplicative
index. I.rle construct the linear evaluation index by weighing three com-
ponent indexes as follows:

EVALUATI0N = .50 NEED + .25 TAX + .25 (I/CAPACITY)

We construct the multiplicative index by multiplying the needs index
by the tax index and then dividing the product by the fiscal capacity
i ndex :

EVALUATION= NEEDxTAX
CAPACITY

In both evaluation indexes, the underlying assumption is that the ob-
jectives of the CDBG program are such that per capita aid should in-
crease with need requirements and tax effort and decrease with fiscal
capacity. Beyond this, it is not entirely clear to us how indexes of
need, tax effort, and fiscal capacity should be combined for the pur-
poses of evaluating CDBG formula alternatives.

In the linear case, the relative importance of the component in-
dexes are indicated by the weights attached to NEED, TAX, and CAPACITY.
We have given NEED a double weight (.50). We do not attempt to justify
this weight assignment except to say that the purposes of the CDBG Act
emphasize those phenomena (urban b'light, poverty, etc) tfrat the need
variables supposedly reflect. Fiscal capacity and tax effort are not
even mentioned; however, as discussed in Chapter 3 and in the first
two sections of this chapter, arguments can be made for distributing
federal aid on basis of local fiscal capacity and local effort.

The weighing prob'lem is also present in the multiplicative form,
as the square of a component index could be used instead of the index
itse'lf. The multiplicative index is simiiar to the formula presently
being used to al'locate general revenue sharing funds. As compared with
the linear index, the multiplicative index exhibits a much greater
range and variability. It varies from.044 to 5.6 and has a standird
deviation of 1.031; on the other hand, the linear index varies from
.373 to 2.214 and has a standard deviation of only .327.

The fiscal capacity component (CAPACITY) is computed by dividing
each city's per capita lncome (PCINC72) by the weighted average of per
capita incomes for the 435 entitlement clties. Since we are dividing
PCINCT2 by a constant (the average PCINCT2), the correlations between
fornrula allocations and CAPACITY are the same as those for PCINC72.
The needs index (nff0) is the same as that defined in Chapter 4, ex-
cept that the scores have been transformed so that NEED is made up of
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positive numbers only, with a mean of one.6/ The tax effort index (TAX)
differs from the tax effort measure (TAXIINC ) used earlier. Instead
of dividing taxes by income, we use a per capita tax index. Specifi-
ca1ly, TAX is computed by dividing each city's per capita non-education
taxes by the weighted average of per capita non-education taxes for
entitlement cities. By construction, each of these component indexes
are comprised of positive numbers only and each has an average value of
one.

Table 7.6 gives the correlations between per capita allocations and
the two evaluation indexes; for comparison purposes, correlations with
component indexes are also presented. The corre'lation coefficients for
the multiplicative index are on the average about 20 percentage points
'less than those for the'linear evaluation index. Given the much larger
variability in the multip'licative index, this is not unexpected. In
the fol'lowing, we limit our discussion to the Iinear form.

Tabl e
point. Hol
ponent inde
eval uation
is at least
nati ves ;
CAPACITY
and NEED

th
(-
(o

7.6 summarizes much of the corre'lation ana'lysis up to this
d harmless is not strongly correlated with any of the com-
xes and therefore shows a low correlation with the linear
index (0.19). The coefficient for the present formula (0.65)
15 percentage points'less than that for each of the alter-

e present formula shows the highest negative correlation with
0.5.l) but suffers from its lower correlations with TAX (0..l9)
.78).

The reader should view these corre'lation results with some caution.
There are several problems with the component indexes. For example,
in our definition of fisca'l capacity, we have neither adjusted income for
regional price variations nor included the property tax base. The tax
effort index includes only non-education taxes and ignores tax exportfng
and state government taxes paid by city residents. Because of variations
among states in financing local services, the tax effort measure used
in this study does not accurately reflect the actual fiscal burden on
city residents. We have repeatedly mentioned the judgment involved in
combining the factor scores in order to compute a total needs index. In
constructing a comprehensive eva'luation index, additional judgment was
required to determine the relative importance of TAX, NEED, and CAPACITY.

6fm-e--fdnowing transformatlon was used: (1) if I{EED <.0, NEED =el'l[[0;t'li

Q,f lf NEED > 0, NEED = l. + NEED. See schmid, (1975), Appendlx A.



Table 7.6: Correlation Coefficients Between (t) per Capita Amounts Under Hold Harmless, the
the Present Formula, and Seven A]ternative Formulas, and (2) a Comprehensive Evaluation Index

Eval uation Indexes

,ll]"' N,rtip{?l.r,eb lii, (3) e
CAPAC I TY

Component Indexes

(
N

1)
rtoc

HH

Present

ALTl

ALT2

ALT3

ALT4

ALT5

ALT6

ALTT

.19

.65

.86

.83

.88

.&4

.86

.80

.80

.09

.44

.65

.62

.70

.64

.7L

.66

.66

.00

.19

.40

.37

.46

.41

.51

.48

.48

-.?7

-.51

-.46

- .46

-.41

-.41

-.30

-.26

-.28

?8

78

96

94

96

93

90

84

B5

N)
N)

a. Linear Evaluation Index = .50 NEED + .25 TAX +.25 (I/CAITACITY)
b. Multiplicative Index = (NEED x TAX)/CAPACITY
c. The NEED Index is the sarne as that defined in Chapter 4 except that the scores have been transformed

so that NEED is made up of positive numbers only, with a mean of one. Footnote 6 explains the transformation
d. TAX Index = (per capita non-education taxes)/(average per capita non-education taxes)
e. CAPACITY Index = (per capita income, 1972)/(average per capita income,197?)
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s!@qr"f_and ColcLUSron

The present formula which gives a double weight to poverty and
excludes age of housing exhibited the highest negative correlation
with per capita income. Increasing the weight of age of housing
reduced the correlation with per capita income to -0.26 for Alterna-
t'ive 6; however, the -0.46 correlation for both Alternative 1 and
Alternative 2 was not much lower, in an absolute sense, than the -0.51
for the present formula. The present formula did not do as well with
regards to tax effort, exhibit'ing only a 0.28 comelation. Including
age of housing resulted in a large gain'in terms of increased corre-
lation with tax effort. A switch from the present formula to Alterna-
tive 3 would increase the correlation with tax effort from 0.28 to
0. 55.

The alternative formulas were more effective than both hold harm-
less and the present formula in distributing CDBG funds in accordance
with a comprehensive evaluation index based on need, tax effort, and
fiscal capacity. For example, Alternative 3 showed a 0.88 correlation
with the linear evaluation index, which compares favorably with 0.65
correlation of the present formula and the 0.19 comelation of hold
harml ess .
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CHAPTER 8

POPULATION DECLINE AND COST OF LIVING

The two objectives of the first section of this chapter: are to
relate our needs methodology to population decline and to examine alter-
native formulas with respect to an additional criterion, change in pop-
ulation. In the second section, using BLS data for 38 SMSA's, we
evaluate each formula in terms of correlation with price indexes.

Characteristics of Declining and Growing Cities

In this section we distinguish growing from decllning cities on the
basis of need scores, need variables, and fiscal measures, and we eval-
uate alternative formulas with respect to an additional criterion,
change in population. We look at percentage changes in population be-
tween 1960 and 1973 for entitlement cities, focusing on those cities
that have experienced the Iargest changes in population.-ll

l^le first relate our needs index methodology to population change
using al'l 435 entitlement cities included in our data file. Table 8.1
ranks the 435 cities in terms of per capita cormunity development need.
For example, East St. Louis, the most needy of the entitlement cities,
shows a per capita need score (nffD) of I.4312; this score is to be
interpreted relative to an average score of zero for the 435 entitlement
cities. Each city's need score was constructed by weighting five dinren-
sions of CD need as follows: poverty (0.35), aged-housing (0.25),
density (0.20), crime and unemployment (0.10), and low education (0.10).
The scores on the separate dimensions and details of the factor analy-
sis are given in Appendix H. Table 8..l also provides the percentage
change in population between 1960 and 1973 (PCH6073) for each city.

As shown in Table 8.1, 38 of the 50 most needy cities have suffered
a decline in popu'lation since'1960. Ten of the twelve growth cities in
this group were Southern cit'ies that scored high on our CD need index
because of their high percentages of poverty (e.9., Laredo,44 percent).
Arranging the 435 cities by percent of population decline indicated
that of the 109 entitlement cities that suffered a dec'line of 5 per-
cent or greater, 95 had above average per capita need scores (greater
than zero). The top 50 of the 150 dec'liners a'l'l showed above average
need scores whereas only 3 of the 50 fastest growing cities showed
above average scores. In addition, only 24 of the 224 cities in Table
8..l with below average needs scores have'lost population since 1960.

y-m'-Afculating the change in population ('1960-73), we subtracted the
T973 population estimates given in Initial Data Elements: Entitlement
Period 7 (published by the-Office o
196-0 popul ation fi gures .
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Table 8.1 Entltlement cities Ranked Accordlng to per ca
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Table 8.1 Entitlement Cities Ranked According to Per Capita Need Score
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Table 8.1 Entitlement Cities Ranked According to Per Capita Need Score
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Restricting the analysis to the 63 cities with population over 200,000,
Table 8.1 shows that each of the 16 most needy cities has lost popula-
tion. 0n the other hand, only one of the 28 least needy cities in this
over 200,000 group has lost population. To surmarize, these comparisons
indicate that, on the average, there is some consistency between our
ranking according to CD need and a ranking according to population de-
cl i ne.

I'le now consider characteristics that distinguish growing from
declining cities, focusing on the following four groups of cities:

Group A: Declining cities which have experienced a popuiation de-
cline of l0 percent or more during the period 1960-73.
The 52 cities in Group A account for 12 percent of
total entitlement city population.

Group B: Declining cities which have experienced a population
decline between 5 and l0 percent during the period 1960-
73: The 57 cities in Group B account for 18 percent of
total entitlement city population.

Group C: Growing cities which have experienced a population in-
crease between 5 and )0 percent during the period 1960-
73. The 17 cities in Group C account for ? percent of
total entitlement city population.

Group D: Growing cities which have experienced an increase in
population increase of 10 percent or more during the
period 1960-73. The 229 cities in Group D account for
37 percent of the tota'l entitlement city population.

0f the I09 declining cities in Groups A and B, 78,- or 72 percent,
are located in the Northeast or North Central region. 0f the 246 cities
in Gr^oups C and D,166, or 67 percent, are located in the South or West.

Characteristics other than regional location distinguish growing
cities from declining cities. As shown in Table 8.2, the quantities for
several need variables tend to increase from Group A to Group D. In.I970,68..l percent of the housing units in Group A cities were con-
structed before 1939, compared to only 26 percent in the fast-growing
Group D cities. As indicated by the percentages for P0WNOCCH and
PMULTI, the population density in the declining cities exceeds t,hat in
the growth cities. Substandard housing as measured by percent of houses
without plumbing is more of a problem in declining than growing cities.
However, the percent of overcrowded housing (pOCRWD) is actually higher
in Group D cities (8.21) than ln either of the two declining groups.
This finding is consistent with the regional results presented earlier
in Tabl e 4.4. There we saw that the percentage of overcrowded housing
was a high 9.58 percent in the South, companed to 7.88 in the Northeast,
7.45 in the North Central region, and 6.99 in the West. P0CRWD is prob-
ab'ly higher in the growth cities because 83 of the 229 Group D citjes

1



Table 8.2:

131,

Need Indlcators by Percent Change ln
[ntltlement Clty Populatlon, 1960-73
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are located in the South.

The percentages for the poverty variables given in Table 8.2 were
all higher in the declining than in the growth cities. Both the per-
centage of families below the low income level and the unemployment rate
were approximately 2.5 percentage points higher in Group A cities than
'in Group D c'itjes. The decjining cities showed a higher incidence of
(l) female-headed hor:sehoids, (2) poor persons under 18 and over 65,
(3) minoi'ity populations, and (4) per capit.a crime.

l-he CD need scores given in Table 8.3 reinforce our picture of
decl 'i ni ng ci t.'; es as bei ng di sadvantaged re'lati ve to growth ci ties . Ex-
cept for FAC'I0R 5" both groups of declining cities show above average
per cap'ita need levels, while the two groups of growing cities show
below average scores. The main difference between the rapid decliners
and the fas't. growing cities occurs in the age of housing dimension, which
shows a .}.023 

average score for Group A cities and a -0.442 score for
Group D cities. Ttre average score on the total CD need index was 0.583
for the rapid decliners, compared with -0.200 for the group of fast
growi ng c i ti es, .

Spenciing and taxing patterns differ between declining and growing
cities. In his discussion of local finance, George Peterson presented
numerous fiscaj comparisons showing declining cities as (a) having
higher per capita expenditures and emp'loyment on comnon city functions;
(b) paying higher average monthly wages for common function employees;
(c) having a negative percent change in pub'lic employment levels,.l973-
1975, (d) hav'inE a lower percent change in taxable property value,.1965-.l973, (e) having both a higher effective property tax rate and a higher
level of tax effort; and (f) relying to a greater extent on Federal and
state aid as a revenue source.2l }ur resu'lts also indicated that per
cap'ita tax and expenditure levdls are higher in declining cities. Per
capita general expenditures were 63 percent higher in Group A than in
Group D cities. In fiscal 1974-75r p€F capita non-education taxes were
$168 in Grcup A cities, which was $53 greater than tfre $ll5 in Group D

c'ities. As a percentage of total income, "own general revenue" (total
revenue - aid) equaled 4.47 percent in Group A cities,4.55 in Group B

cities, 3.99'in Group C citieso and 2.42 in Group D cities. Per capita
income, one measure of a city's fiscal capac'ity, averaged $3986 in
Group D cities, or i3 percent above the level in Group A cities. Be-
tween 

.l970 
and 1972, per capita income increased in Group D cities by

20 percent and in Group A cities by 18.4 percent.

George E, Peterson, "Finance, rr Chapter 2 in Tfr-e Uiban Predicanent
editecl by William Gordon and Nathan Glazer, The-Urbah Institute,
I^lashjnqton, D.C., (1976). Also see Muller (1975) for a similar
classification of cities.
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fable 8.3; Per Caplta lleed Scores try Percent Change ln
Entltlemnt Clty Population, 1960-734

Group A
tT - 10,

Group I
LT - 5, and
6T - toz

Group C

LT + lot rnd
GT+ 5T

Group 0
Gf + lot
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(Dens I ty)
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(tow educatlon)

Iotal llecd Scoreb
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.055 -,326

527 .053

296 -.fi3
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-,qQ
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..003

-.200

+5.91t

r. fhe factor ana'lysis ls explalned ln Appendlx H; each clty rece{ves an equal
relght of one.

b, Need score t .35 FACIoR I + .25 FACToR 2 + .20 FACToR 3 + .10 FACToR 4 + .10 FACToR 5

LT . less than ( algebraically)

61. greater than (alegbraically)

I
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t,{e now cornpare per capita amounts allocated to declining and growing
cities under five of the formulas. Table 8.4 provides the data. First,
notice that under each formula, the average per capita amount decreases
as you go from Group A to Group D; higher per capita amounts are allo-
cated to the more needy, declining cities. However, aid to the declining
cities is much greater under the alternative formulas than under the
present formula. Declining cities in Group A would receive $22.74 per
capita under ALT4 (.4 AGE1939, .6 P00RPER), or 35.8 percent more than
they would receive under full funding of the present formula. 0n the
other hand, the average per capita amount allocated to the growth cities
in Group D would decrease from $14.97 under PRESENT to $13.15 under
ALT4, a decrease of 12.2 percent. The exp'lanation for these shifts lies
in the percentages for PAGEI939 given in Table 8.2; there is anobvious,
positive relationship between age of housing and population decline.

Comelation analysis can be used to evaluate the formulas in terms
of the additional criterirrn, population decline. For the moment, we
assume that hardship is greater in declining cities; therefore, we de-
sire a high negative correlation between per capita formula amounts and
changes in population (PCH6073). The correlations are as follows:

PCH6073

-.lBHH

PRESENT
ALTl
ALT2
ALT3
ALT4
ALT5
ALT6
ALTT

-.23
-.42.
-.46
-.44
- .48
-.50
- .50
- .50

The above results show that the alternative formulas are more
close'ly correlated with popuiation decline than either the present formula
or hold harmless. These results are therefore consistent with the per
capita averages given in Table 8.4.

Two problems exist with the above correlation results. First,
there is some indication that, on a group basis, hold harmless has a
stronger relationship with population decline than is indicated by the
-0.18 correlation given above. Forty-seven of the 52 Group A cities
and 36 of the 57 Group B cities had hoid harmless amounts greater than
their present formula amounts. 0n1y 66, or 26 percent, of the two groups
of growth cities would lose with the phase out of hold harmless. From
these and our earlier results, we can characterize phase-down cities
(losers) as being located in the Northeast, as having an aged housing
stock, and as experiencing a decline in population since .l960. 

The low
negative correlation results not because per capita allocations to de-
clining cities are less than per capita allocations to growing cities
(see Table 8.4).,but because the variation of per capita allocations
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Table 8.4: Per Capita Formula Amounts by Percent Change ln
Entit]ement City Popu'lation' 1960-73

Group A

LT - lox
Group B

LT - 5% and
GT - 10%

Group C

LT + 10% and
GT+5%

Group D

GT + 10%

PRESENT
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ALT4

ALT6

Hol d
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$16.7s

18.99

?0,t2

?2.74

?2,41

34,71

$1s.93

17.65

18.30

20.42

20.23

26,48

$13.78

14. 11

14.56

14. 88

74.92

f8,?4

$14.97

13.91

13.61

13. i5

t2.29

-13.66
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between cities in the same or different groups is only weakly related to
popul ation decl i ne.

A more 'important qualification concerns our assumption that need in-
creases with population decline. There is .anQther argument that
CD need, in the form of infrastructure requirements, is higher in growing
cities than in declining cities. A growing population puts pressure on
public facilities, thereby forcing either a cut-back in other services or
an increase in debt or taxes to finance the needed increase in capital
stock. This aspect of CD need has been ignored in this study. Our main
purpose in this section has been simply to document the higher incidence
of need indicators that existsin dec:lining cities and to examine the
effects of different formulas on growing and declining cities. l,le do
not say that population loss is an indicator of need; we only show that
need indicators, as defined in this study, are concentrated in declining
cities. 0f course, our definition of need is deficient to the extent
that population growth i'lself is,a positive indicator of CD need.

Cost Variations

The present formula does not take into account city variations in
the cost of living and therefore treats in an inequitable manner those
c'ities with higher input costs. In addition, the .l970 

Census did not
consider cost of living differences in its definition of poverty income
levels. This means that present poverty counts understate actual
poverty in cities with above average costs. Using BLS data for 38
SMSAs, we correlated certain variables with an "intermediate income
cost of living" index (IYCPI), obtaining the following results:3/

I

POP

DENS ITY

MEDI NC

PE RCAP I N

PPOORPER

PAGEI 939

POhlNOCCH

IYCPI

.4383

.71 3t

.2214

.2444

-.1932

.691 6

-.5843

3/ U.S. Bureau
B-ul l eti n .l825 

,
of Labor Statistics. Handbook of Labor Statistics '1974,
tables 138-140, pp. 3 mn,

1972. Honolulu and Anchorage were dropped, reducing the file from 40 to
38.

a

I
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Density (0.7.I ) and age of housing stock (0.69) exhibit the highest
correlations with the cost of 'living index. The importance of density
in explaining variations in the cost of living was also observed in a
regressi,on analysis of the BLS data. The two best fitting equations
are reported in Table 8.5. The constant term,DENSITY, and DUMSOUTH

were high'ly significant in both equations. For our purposes the most
important resu'lt was the .69 come'lation between PAGE'|939 and IYCPI.
This .69 correlation provides yet another reason for inc'luding age of
the housing stock as a formula factor.

Each of the formula distributions was evaluated in terms of cor-
relation with IYCPI; the following coefficients were obtained:

IYCPI

HH .2490

PRESENT .. I 238

ALTI .3626

ALTz .4047

ALT3 .451 3

ALT4 .4776

ALTs .6061

ALT6 .6.1 64

ALTT .6066

For this group of 38 cities, the present formula does not distribute
above average, per capita amounts to cities with above average living
costs. Given the -0.19 correlation between PP0ORPER and IYCPI tnd the
significant, negative coefficients for DUMSOUTH in both regression
equations, the insignificant, -0.I2 correlation between the present
formula, which gives P0ORPER a double weight and favors the South, and
IYCPI was not unexpected. The effects of adding aged housing to the
formula are illustrated by the correlations of the alternative formulas
with IYCPI. The correlation with IYCPI increases from -0.12 for the
present formula to 0.45 for ALT3, and, to 0.61 for ALT6. Positive
correlations are desirable, of course, because above average amounts
should go to those cities with above average living costs; ideal1y,
we would rather express everything in real, rather than money terms.

So far we have restricted the analysis to the "intermediate income
cost of living" index. BLS also publishes the following indexes:

IYRPI=intermediate income rent index

I
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I

Table 8.5: Regression Equations for Cost of Living Index

Intermediate Ihcome
Cost of Living Index

Equation (1) Equation (2)

Regression Coeffi cients

(1) Intercept

(2) Density

(3) DUMS0UTHa

(4) JANTEMPb

(5) PERCAPTNc

Coefficient of

95.2

.00788

-.6.7L

9t.7

.00743

-4.56

-. 133 d

.0024 
e

.71Mul ti ple De-te nqtion (R2) .67

a

b

c

d

e

DUMSOUTH = Value of 1 for Southern city, 0 otherwise.

JANTEMP = Average January temperature.

PERCAPIN = Per Capita ineome

Insignificant at.05 level, significant at.10 level.

Insignificant at .10 level.
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IYHPI=intermediate income housing price index

Similar indexes are given for lower income families (tyCpl, LYRPI,
LYHPI). A correlation ana'lysis simi'!ar to that above was conducted on
each index; the results are presented in Table 8.6.

Summlry and Conclusions

Compared with growing cities, our results show dec'lining cities
as (l) having an older housing stock, (21 having higher concentrations
of low income persons, (3) having higher'levels of per capita expendi-
tures and taxes, and (4) receiving higher per capita CDBG allocations,
especially under the alternative formulas. The correlation analysis
showed that the a1ternative formu'las are more responsive to population
decline than either the present formula or hold harmless.

DENSITY and PAGE'I939 exhibit a significant, positive correlation
with the cost of living. For the 38 cities considered, Alternative 6

exhibited a 0.6.l correlation with an "intermediate income cost of
living index", which compares favorably with the -0.12 exhibited by
the present formuia.
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Table 8.6: Coefficients of Correlation Between--(l) Cost of Living
Indexes and (2) Per Capita Formula Anount and lleed

Variables, 38 Entitlerrnt Cities

LYCPIA LYHPI LYRPI IYCPI IYHPI IYRPI

PRESEI{T

ALTl

ALT2

ALT3

ALT4

ALT5

ALT6

ALTT

POP

DENS I TY

MEDI NC

PE RCAP I N

PPOOPER

PAGE 1 939

Pot.JN0ccH

MEDVALUE

I,IEDRENT

-.08

.35

.39

.4?

.45

.55

.57

.56

.32

.62

.26

.40

-.13

.59

-.59

.51

.44

-. 03

.17

.18

.2t

.2t

.27

.27

.25

.06

.32

.21

.35

-.07

.26

-. 54

.56

.64

-.03

.18

.19

.?2

.22

.28

.28

.28

.05

.33

.23

.37

-.07

.27

-.53

.57

.54

-. 14

.26

.?9

.34

.35

.48

.48

.47

.39

.61

.26

.?5

-.22

.56

-.54

.52

.41

-.12

.13

.16

.18

.20

.27

.28

.28

.t7

.43

.34

.4?

-. 16

.30

- .45

.55

.64

-.12

.36

.40

.45

.47

.60

.61

.50

.43

.71

.22

.24

-. i9

.69

-.58

.44

.33

a LYCPI =
LYHPI =
LYRPI =
IYCPI =
IYHPI =
IYRPI =

'lower income
lower income
lower income
i ntennedi ate
i ntermedi ate
i ntennedi ate

cost of living index
housing price index
rent index
income cost of living index
income housing price index
income rent index

Indexes constructed by the Bureau of Labor Statistics.
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Chapter 9
Allocations Among Types of Recipients

An unresolved issue is the distribution of funds among types of
recipients. Our estimates indicate that under full funding with the
present formula, the total SMSA share (approximately B0% of total
authorization) would be divided as follows: (1) 522 entitlement cities,
60%; (2) 73 urban counties, 12.5%; and (3) SMSA balances, 27.5%. Added
to the non-SMSA 20 percent, this results in approximately 52 percent
of all CDBG funds being directed toward small cities in urban counties,
SMSA balances, and non-SMSA areas. This result is surprising given the
predominant large-city focus of the previous categorical programs.

The Introduction to this study emphas'ized two limitations to our
methodology: (l) it cannot determine the appropriate rural-urban sp'lit
in funding and (2) it accepts the implicit assumption of the CDBG program
that, within metropolitan areas, all persons, poor persons, and overcrowded
housing represent equal CD need regardless of their location. However,
our techniques and data can add to the understanding of these two issues.
In this chapter we present information and analysis related to these
questions. We also discuss allocation mechanisms, involving more than
one formula, which would direct more funds to entitlement cities.

The first section explains how funds are distributed among types of
recipients in the present, single-formula allocation mechanism, and
discusses what assumptions must be accepted to prefer a distribution which
favors entitlement cities more than the single formula alternatives
discussed earlier. The second section reports the results of a factor
analysis on 803 cities with population above 25,000 to determine how need
varies with city size. In this section t^te also use our methodology to
determine if central cities with populations below 50,000 have greater
need for CD funds than all similarly populated cities. The next two
sections examine an alternative allocation system, the dual formula
approach. A final section outlines some of the arguments for changing
the allocation between urban and rural areas.

Present Allocat'ion Mechanism and Undellying Asqgmptio4

The 20% - 80% division of funds between non-metropolitan areas and
metropolitan areas is mandated by the CDBG legislation. The distribution
of the metropolitan area funds among entitlement cities, urban counties,
and SMSA ba'lances is proportional to the relative population, overcrowded
housing, and poverty (counted twice) in the different recipient classes.
In other words, the CDBG allocation mechan'ism implicitly assumes that each
person, poor person, and overcrowded house (or, in the case of our
alternative formulas, aged housing unit) indicates the same level of CD

need regardless of its location within the SMSA. We adopted this assump-
tjon in the analysis in Chapters 5 through 8. Consequently any
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redistribution among types of recipients brought about by introducing age
of housing into the formula is determined by the relative share of aged
housing in entitlement cities, urban counties, and SMSA balances.

The percentage shares of SMSA funds allocated to all 522 entitlernent
cities under hold harmless and the various formulas are as follows:

% of SMSA funds

6I.9

64.9

65.5

A similar result is obtained if we consider only those entitlement
cities which are central cities. The share of SMSA funds allocated to
central cities increased from 52.8 percent under the present formula to
58.9 percent under AlternativeT, and to 59.8 percent under an alternative
that allocated solely on the basis of aged-housing. In other words, by
adding aged housing to the formu.la, we not only increase the equity of
the entitlement city distribution, but we also increase the total alloca-
tion to the larger, central cities, primarily at the expense of urban
counties and ba'lances of SMSA's. 0n the other hand, the share received
by central cities under each of the alternatives was less than the 79.2
percent of SMSA funds received under the categorical programs. In fact,
even if funds were allocated solely on the basis of pre-1939 housing,
central cities would still receiveo as a percentage of SMSA funds, 19.4
percentage points less than that received under the displaced categorical
programs.

An alternative assumption would be that these formula factors denote
greater need in entitlement cities.! Although intuitively appealing,

This alternat ive assumption is already implicitly contained in the
CDBG legislation because non-SMSA areas receive only 20% of CDBG

funds although they account for 27.6% of the population, 41.3% of
the poverty, 31 .8% of the overcrowded housing, and 32.6% of the
aged housing.

HoId harmless

Present

Alternative I

"2
,3
,r4

,t5

rr6

"7

84.s%

60.0

6I .3

64.2

63.0

U

63.2
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this alternative assumption is difficult to verify. Poverty and older
housing can be found throughout urban areas and generate similar problems
regardless of location. Analysis presented be'low shows that per capita
need does seem to increase with city size but that the rate of increase
is small. Logically the choice of the alternative assumption over the
equal-need assumption must be based on one or more of the following four
premi ses:

l. In the less densely populated areas of SMSA's, the formula
need variables may indicate specific need, such as the
existence of old housing; but the link between the formula
factors and urban maladies either does not exist or is
weaker. In other words, the existence of o1d housing may
be a problem in itself in a small suburban jurisdiction;
but, in suburbs, it is not necessarily associated with
neighborhood decay. This premise can be expressed in terms
of our factor analysis methodology by saying that the
relationship between aged housing and the age of housing
dimension of CD need is weaker in suburban areas.

2. Data for formula purposes does not exist to measure
accurately the differential need in large cities that
arises from the dense concentration of formula factors.
In economic terminology, the negative externalities
associated with poverty and aged housing may be more
serious 'in per capita terms in densely populated areas.

3. The needs approach may ignore other important factors such
as the capacity of a local jurisdiction to solve its own
problems using its own resources. In other words the
relatively wealthier suburban jurisdictions may need less
assistance. 0f course, this premise could also justify
the addition of a capac'ity measure to the formu'la.

4. Without a limit on the distribution to other areas, the
share going to central cities is not sufficient to over-
come the serious problems of those cities.

The methodology of this study cannot prove or disprove these premises.

Adoption of this alternative assumption presents the problem of
determining how much more need the formula factors represent in entitle-
ment cities TfiEfr'-Til-the remainder of the SMSA. Once we depart from
assuming that the formula variables accurately reflect need, we are
left with no objective method to determine the shares of large and small
cities. We can use a fixed percentage method similar to the rural-urban
split or we can use a residua'l method such as a two-formula system.

Variation in Need by Size of City

Our data provide evidence that large cities are more needy than
srnall conrnunities. A factor analysis was conducted on 802 cities with
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population above 25,000 to determine how per capita need varies with city
size. The initial reason for extending the factor analysis to all cities
above 25,000 population was to determine if a Iarge, positive shift in
per capita need occumed at a particular city size. Detection of a Iarge
positive shift in per capita need at a particular city size could be used
to support that city size as the appropriate cutoff for entitlement cities.

The "factor loadings" of the varimax rotated matrix are presented in
Table 9.1. These results differ from those reported in Table 4.5 because
the factor analysis is now performed over all cities over 25,000. The
following table defines each dimension of CD need in terms of need indica-
tors with high'loadings.

Dimensi on Need Variables, defining
dimensi ons

FACTOR I

FACTOR 2

FACTOR 3

FACTOR 4

FACTOR 5

Poverty, without
P1 umbi ng

Age of Housing Stock

Crime

Dens i ty

Low Education, 0ver-
crowded housing

Poverty Vari abl es , PNI,I,
PI.IOPLUMB.

PAGEI949,U P65AGED

PCRIME, PNt,l

POhINOCCH, DENSITY

PWOHSED, POCRWD

It should be noted (a) tnat Factor 3 is now the crime dimension and
Factor 4 the density dimension, and (b) that overcrowded housing is now
loading on Factor 5 rather than on Factor l, the poverty dimension.

Table 9.2 provides unweighted average need scores for each city size
group. Although a large shift was not detected, there does seem to be,
for each dimension of CD need, a trend from low to high per capita need
(from negative to positive scores) as population increases. The 237
cities in the lowest population group (25-35,000) received below average
need scores on each dimension. Except for an average need score (+.007)
on the age-of-housing-stock dimension, the second population group
(35-50,000) also received below average need scores.3/ To summarize, the
data in Table 9.2 provide evidence that, on a per caflita basis, cities

U PAGF1949 (percentage of houses constructed before .l949) 
was used

in this analysis in the place of PAGE1939 because our 845 city file
did not conta'in PAGE1939.

U The average score for each dimension is zero. 0ther results
indicate that only with respect to houses without plumbing do small
cities exhibit a higher per capita need than large cities.
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Table 9.1: varimax Rotated Factor Matrlx fron Factor Analysis of 802 cities,
Population Greater than 25,000"

FACTOH I FACT(IH 2 F.ACT(,H 3 FACTOH 4 FACTOR 5

Fr
5(tr

P65A GED
-trorr.roee H

PCH I l.F
-.?9966

.14661
-.2+698

.05396
-.24o96

.69h26
-.68930

.2150 I
.09703
.03380

PNr
P*t)nSFD

.6576 I

. +0460
- . 12682

.+t+l?7
.55330 .12911 .??370
. I I 05o .16030 .61 130

. I s732 .332 I u
pyUTppt)V 93166 o l5fr4 231?t

.04033
0 3930

. I ?996
2I090

ORPFR
POCPwI')

.9479

.58766
*OPLUI,4B

PrrLr)sTl..
a? 804
.79450

a
'23

-.0 72x:
.0718
.30768

. I4352

. I 5553. I7 123
IJENSITY -. I 3279 . I 7465 .l07lo

l{e did not have crime data for 43 of the 845 cities;
analysis was conducted o,n only 802 cities.

.65057

therefore, the factor

.15908

a

I

\

. u7634 .73243 .0d40v .12{J05 -.0559tt

.l$?82
-. J8587

. I6l 93

. l0 /97
.04888 .01944
.07661 .56334

.7?30?



Number of Cities

Table 9.2: Average Per Capita Need Scores By City Size
a

Population Size
( thousands )

25-35 35-s0 50-7s 75-100 100-250 250-500 500-1000

?37 189 $z 7L 97 30 ?0

1000-2500 Greater Than
2s00

3 3

Need Dimens ion:

Poverty Variables; vithout Plumbing

Age of housing stock (1949); % over 65

Crime; Nonwhite; female headed household

Lack of Homeownership; Density

Low educationt overcrorded housing

-.273

+.005

+. 189

+. 150

+.139

+.143

+.077

+.5?2

+.004

- .021

+.453

+. 114

+1.115

+. 496

+.145

+.197

+.384

+l .457

+.419

+,542

- .03

-.056

-.344

-.186

-.088

-.048

+. 007

-. 103

- .038

-.013

+.012

- .007

- .094

+.079

+,026

+. 345

+.080

+.7L9

+. 351

+. i54

+.175

- .09

+1 .28

+?.19

+.371

F
o)

a Factor analysis conducted on cities above 25,000. For each dirnension, the average score is zero.
indicate above (belor) average per capita need.

Scores above (be'low) zero

,. 1
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between 25 and 50,000 are less needy than cities above 50,000 population.
Such comparisons do not necessarily just'ify treating small cities in SMSA

balances as residual recipients (with a share less than their formula
share), but do suggest that, if policy decisions were to be made to reduce
or eliminate aid to low need recipients, city size may be an appropriate
dividing line.

Central Cities Below 50,000 Population

Another issue concerns the question of whether or not we should
strive to get rid of "artificial" distinctions created by SMSA's in
administering entitlement funds. In other words, are the 92 entitlement
cities with populations below 50,000 in greater need of CD funds than
other similarly populated cities simply because they are central cities of
SMSA's? A comparison of need variables and per capita need scores for
76 central cities with a population below 50,000 with all 456 cities with
a population between 25,000 and 50,000 indicates that the 76 central
cities are on the average in greater need of CD funding per capita than
the average city in this population subgroup. Column (l) in Table 9.3
gives average need percentages and per capita scores for 76 central
(entitlement) cities below 50,000 population; column (2) gives the same
for all cities with a population below 50,000 and above 25,000. For
each variable and dimension, the percentage or need score in column (l)
is greater than that in co'lumn (2). This suggests that, for determining
entitlement city status, the SMSA and central city concepts may not be
"artificial" at all. Furthermore, a comparison of column (l) with
column (3) -- wh'ich provides the averages for 389 entitlement cities
above 50,000 population -- indicates that except for P0CRWD and the aged
housing dimension of CD need, the 76 central cities below 50,000 are, on
a per capita basis, in greaterr need than entjtlement cities above 50,000.
Columns (2) and (3) of Table 9.3 summarize per capita need in cities
below and above 50,000 population. Large cities as a group and on a
per capita basis are more needy than small cities on a'll measures of need
considered except that relating to houses without adequate plumbing.

Dual Formula Approach

As part of its overall evaluation of the CDBG program, the Department
of Housing and Urban Development funded a two-year monitoring study by the
Brookings Institution. The Brookings study attempts to answer three
questions: (1) is the CDBG formula an equitable and effective distribu-
tion mechanism, (2) how have CDBG funds affected Iocal government
expenditures, and (3) how has the block grant mode of funding affected the
way local governments make community development decisions.

The principal focus of the formula portion of the Brookings study
is the effect of the present CDBG allocation system on various types of
recipients (e.9., central cities, smal'l cities, urban counties) and a



Table 9.3: Central Cities Between 25,000 and 50,000 Compared w'ith Cities by Population Size in
Terms of Need Variables and Per Capita Need Scores

(1)
Centra'l Ci
25-50,000

(76)

(3)
Al I Ci ties

50,000+
(38e)

ty
(2) i

AlI Cit'ies'
25-50.000

(4s6 )

lleed Vari abl es

PPOORPER

POCRI{D

PI{OPLUMB

PAGE1949

b
Dinrnsion Scores

(1) Poverty and 0vercrowded housing

(2) Aged-housing and density

(3) llithout plumbing

14. 30fl

7 ,271

3.562

59.50%

+.194

+. 069

+.254

10 .80%

6.74?l

2.72%

48 . 61%

-.053

-.131

+.041

13.58U

8,20%

2,63%

58,4%

+.062

+,154

- .048

5
@

a. This population subgroup includes the 76 central cities in column (1).

b. The per capita need scores were derlved from a factor analysis on 845 cities with population
above 25,000. The average score for each of the three dimns'ions ls equal to zero. Dlrcnsions
are defined by variab'les with high loadings.

I
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comparison of this distribution pattern with that for the seven folded-in
categorical grants. The Brookings analysis posits that the most urgent
needs are in urban centers (central cities) and adopts this urban focus as
the framework against which alternatives are evaluated. Numerous tables
document (1) the decrease in the share going to central cities under the
present formula relative to the categorical distribution, (2) the decrease
in the share going to the Northeast, and (g) tne large discretionary amount
remaining under the present formula. The main recommendation is that each
of the 587 entitlement recipients should be given the maximum of either its
present formula amount or an alternative amount computed from a formula
that substitutes the age of the housing stock for overcrowded housing as a

formula variable and gives the double weight to age of housing rather than
poverty. This two-formula approach would reinstate the urban focus of
the CD distribution system by increasing the central city share of SMSA

funds from 52.8 under the present formula to 62.2 percent under the proposed
two-formula approach and decreasing the SMSA discretionary share from 28 to
l6 percent.4/

The Brookings recommendation reduces the SMSA balances sjnce each
entitlement city receives at least its present formula amount and many
cities receive a larger amount based on the second formula. The use of two
formulas also reflects Brookings conclusion that community development
need has two dimensions, poverty which is adeguately provided for by the
current formula and the combination of poverty and community age to which
the second formula is designed to be responsive. This dual formula approach
is one significant contribution of the Brookings study.

We shall examine similar distribution systems that allow each entitle-
ment city to receive the maximum of its present formula amount or an amount
computed by a formula containing pre-1939 housing. The relative
emphasis given to aged housing increases across the distribution systems
examined. The distribution systems considered in this section are defined
as fol lows:

MAXP,R. ?:.;ltl']ffill :l'{,,'^ffi:ll;'.[ffi]T:[ si 
present

Al ternative 5

MAXP0R6 an entitlement city receives maximum of present
formula amount or an amount computed by
Alternative 6

MAXPORT an entitlement city receives maximum of present
formula amount or an amount computed by
Alternative 7

ll These recornmendations and conclusions are contained in Chapters 3-6
Block Grants for Communi Devel o tof

Ri a n, ,saau
(Interim Report) by

F. Liebschutz, Milton D.
Morrjs, and Associates, The Brookings Institution, Washington, D.C.
(forthcoming).
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MAXP0R8 an entitlement city receives maximum of present
formula amount or an amount computed by Alterna-
tive 8. Alternative 8 allocates solely on the
basis of pre-I939 housing.

Table 9.4 presents per capita amounts and percentage shares under
MAXP0R8, MAXP0R7, the present formula, and hold harmless by type of
recipient and by region.5/ First, compare the figures for MAXP0RS given
in columns (l ) and (2) wi-th those of both the present formula and hold
harmless given in columns (5) - (8). The most striking point is that
the entitlement city share of SMSA funds increases from 59.0 percent under
the present formula to 79.2 percent under MAXP0RB, which is only 5.3
percentage points less than the 84.5 percent received by these 515
entitlement cities under the categorical programs. As expected, the main
gainers under MAXP0RS are central cities located in the Northeast and
North Central regions1'72 of the 78 central cities in the Northeast and
7l of the 90 central cities in the North Central region received higher
allocations under MAXPORB than under the present formula. The share of
SMSA funds allocated to central cities'in the Northeast and North Central
regions increases from 26.5 percent under the present formula to 42.6
percent under MAXP0R8, which is only 3 percentage points less than the
45.6 percent share received under the categorical system. 0n the other
hand, entitlement cities in the South and West receive practically no
advantage under MAXPORB compared to the present system; the share for these
cities increases by only 2.1 percentage points, from 29.5 percent under the
present formula to 3.l.6 percent under MAXP0R8, which is 3.9 percentage
points less than the 35.5 percent received under the categorical system.
0f course, th'is'is not unexpected given that on'ly 30 percent of the housing
units in these cities were constructed before'1939 (see Table 4.4).

The disadvantage with MAXP0RS as an alternative to the present system
is the substantial reduction in the share going to other recipient classes.
MAXPORS approx'imates the SMSA shares that existed under the categorical
programs (column 8); however, given the population shares Iisted-in
column (9), this objective of approximating the categorical share is
questionable. Entitlement cities which account for only 52.7 percent of
the SMSA population receive 84.5 percent of the CDBG funds. At the same
time, the small conrnunities in SMSA balances which account for 30.5 percent
of the popu'lation would be reduced from a 28.2 percent share under the
present formula to the residual share of 9 percent under MAXP0R8.

Th'is 9 percent share for SMSA balances assumes that urban counties
continue to receive their present formula share of 12.8 percent under the
MAXPORB system. 0f course, the 21.8 percent non-entitlement city share

5/ In computing the entitlement city share, we assume that each of
the B0 cities not in our 435-fiIe has a formu'la amount greater
than that under an alternative formula. This means that the
entitlement city shares in Tables 9.4 and 9.5 are slightly
underestimated.



Table 9.4 per Capita Arounts and Percentage Shares Under MAXPoR8, l,lAXPoR7, Present Formula,-ald Hold Harmless by Type of Recipient and
by Region; Shares are ComPuted Relative to SMSA Totalsu

(l)
HAXPORS

Present/ALT8d
(per capita $)

(21
HAXPORS
Present/ALT8
t Share

Present/ALT7
(per capita $)

(4)
r,tAxP0R7
Present/ALT7

I Share

(s)
P resen t
Formul a
(per capita $)

(6)
Present
Formul a
I Share

(7)
HH

(per capita $)

(e)
X, of
st'lsA PoP

(3)
t{AxPoR7 (8)

HH
% Share

EnlillsE!{ilie{sls}
Irtortheast(134 )

Central Cities(78
llon-Central City(,

)
45)

North Central (132)

Central Citles(90)
tbn-Central Citles(42)

south(!49 )

Central Cities(135)
lbn-Central Clties(lf )

l,est( ll0)

Central Ci ties(60)
Non-Central Cities(50)

Remainder of SHSA

120. s6

25. s1

?6,99

20,97

2?,46

18.69

18.95

15.99

17.11

!6.39
10.41
4.03

$l 3. 67

79.2X

?6,3

ll8r56

21,64

22,97
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a. ALTS distributes C0BGs according to the recipientrs share of AGEI939; see text for definitions of iIAXP0RB and ttAXPoR7,

b. Shares are computed relative to an Sl,lSA appropriation of $21077.6001000.- In computing the entitlement city share. we assume that each of the
80 cities not in our 435-file has a formula amount greater than that under Alternative 8. This rneans that the entitlement clty share is under-
estimated.

The $4.01 and 15.5 percent ls the comblned per capita anount and share for Urban Counties and Sl.lSA balances.

The figures for urban countles in columns(l)-(4) assum that each urban county receives its preoent formula anount,

In columns (l)-(4). the SilSA balance is computed as a residual: SI4SA Balance equals Total S!4SA minus Entitlement Cities minus tlrban County or
Remalnder of SlitSA minus Urban County.
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(Remainder of SMSA) under MAXP0RS could be divided between urban counties
and SMSA blances using a needs formula. This would reduce the urban
county share and increase the SMSA balance and, therefore, increase the
equity between urban counties and SMSA balances under MAXP0RS but decrease
the equity between urban counties and entitlement cities. Still, the
"Remainder of the SMSA'would be receiving only 21.8 percent while
accounting for 47.3 percent of the SMSA population, and, assuming that the
present formula reflects need, 4l percent of the need (column 6).

This is opposite to that situation we found when we computed central
city shares for the seven alternative formulas. In that case, we mentioned
that even after adding aged housing to the formula, many would consider
the central city share (e.9., 56.6 percent under ALT3) of SMSA funds to
be too small, especially when compared with the 79.2 percent share
received by central cities during the categorical years, and when compared
to intuitive notions about the level of aid that should be directed to our
"older, declining cities. "

Considering IvIAXP0RB and recalling that central cities account for
56.5 percent of the need as defined by ALT3, the central city share of 7l.l
percent under MAXP0RB may be too large. Therefore, in columns (3) and
(a) of Table 9.4, we illustrate the two-formula approach using ALT7, which
reduces the weight of aged housing to .6 and includes poor persons with a
.4 weight. MAXPORT results in an entitlement city share of 71.8 percent
and a central city share of 64.5 percent, the latter being 11.7 percentage
points greater than the 52.8 percent received under the present formula
and'14.7 percentage points less than the 79.2 percent received by central
cities during the categorical years. The regional distribution again
favors entitlement cities in the Northeast and North Central regions
(presumably the older cities); approximately I70 of the 256 entitlement
c'ities in these two regions would gain from a switch from fu11-funding
under the present formula to full-funding with lvlAXPOR7. Another advantage
of Iv|AXPORT over I,IAXPOR8 is that the 28.2 percent left over for the
"Remainder of SMSA" appears more acceptable than the 21.8 percent under
MAXPOR8. Although I2.8 percentage points less than the 4l percent
rece'ived under the present system, the 28.2 percent to urban counties and
SMSA balances under MAXPORT does represent a 12.7 percentage points
increase over the 15.5 percent received under the categorical programs.

As before, Table 9.4 assumes that the urban county share remains at
12.8 percent, and, as before, this causes some inequity between urban
counties and SMSA ba1ances because this 12.8 percent share to urban
counties, which account for 16.8 percent of the SMSA population and 

.l2.8

percent of the need as defined by the present formula, is only 2.6
percentage po'ints less than the residually determined .l5.4 percent share
allocated to SMSA balances, which account for 30.5 percent of the SMSA
population and 28.2 percent of SMSA need as defined by the present formula
(column 6). In this case, assuming for the moment that the optimal
"Remainder of SMSA" share is 28.2 percent, an alternative procedure would
be to divide the 28.2 percent between urban counties and SMSA balances
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on the basis of a needs formula, instead of alloring urban counties to
receive their fixed I2.8 percent share and treating Sl'lSA balances as the
residual recipients. Using the present fonnrla to implerent such a
procedure would reduce the urban county share of S}ISA funds from 12.8 to
8.8 percent and increase that of SIISA balances from I5.4 to I9.4 percent.
Under this method, the small corrrunities in urban counties would share along
with SMSA balances the costs of redirecting funds to the larger cities. As
indicated by a higher percentage of population below the low incore level
(9.8 percent cunpared to only 6.9 percent in urban counties), SMSA

balances, on a per capita basis, are more needy than urban counties.

Table 9.5 presents several percentage shares computed using U.S.
totals as a base. The purpose here is to show in a manner similar to that
shown above for urban counties and SF|SA balances certain interdependencies
among CDBG recipients that should be considered in order to arrive at an
equitable outcome in two-formula systems such as ti'lAXPOR8, MAXP0R5, MAXP0R6,
and MAXP0R7. First, in row (7) of Table 9.5, notice that the variable
shares for the non-SMSA area are all greater than the fixed 20 percent,
non-SMSA share. In fact, the non-SMSA share under both the present formula
and Alternative 7 would be approximately 36 percent. The switch from the
present formula to ltlAXPORT reduced, as a percentage of U.S.
funds, the share of SMSA balances from 23 percent (column 2, Table 9.5)
to 13 percent (column 6) while leaving unchanged the 20 percent allocated
to non-SMSA cormunities. Assuming that the initial SMSA/non-SMSA split was
optimal and that the goal is now to increase the share to central cities,
the residual method may create an inequitable distribution between SMSA

balances and non-SMSA areas.

lfppqlg!_ru! Dugl fqr4gla S1stem

In the above discussion of the ciual formula system, we used in our
examples of second fofmulas, formulas designed to ierve both general and specific
purposes. A general formula is designed to be relevant to all recipients
and includes variables such as population that tend to spread funds among
a broad spectrum of recipients. Examples include Alternative 6 (.2 P}P,
.30 P0ORPER, .5 AGEI939) in I{AXP0R6 and the Brookings alternative (.25 P0P,
.25 PO0RPER, .50 AGE1939) in its dual formula proposal. A specific formula,
on the other hand, tends to key in on especially trouble cities to the
exclusion of most recipients. Two examples of a specific formula discussed
above include Alternative 8 and Alternative 7. in these two formulas, age
of housing stock is the variable used to target funds to older cities.

There are variables that can be used other than age s9 housing 1p
target funds to cities with serious economic and corrrnunity development
problems. Efforts at the Department of Housing and Urban Development to
improve the present formula system have focused primarily on identifying
a good secondary formula to target CD funds to especially troubled cities.
The Department's dual formula proposal would allow each entitlement city
to receive the greater of its present formula amount or an amoun'l computed
using a secondary formula based on poverty (.3), age of housing (.5), and
decline in population, 1960 to 1973 (.2).



Table 9.5: Percentage Shares for Formula Arpunts and Selected Variables by Type of Recipient; Shares Computed Relative To U.S. Totals
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The following rox equalities holdr (1) + (3) - (6), (4) + (5) = (3), (6) + (7) = (8).
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This secondary formula responds to three kinds of need. First,
including poverty recognizes the concentrations of poor in our'larger cities.
Second, by including age of housing stock, the formula recognizes the
costs of maintaining or rehabilitating an aging physical infrastructure in
our older cities. As discussed in Chapter 5 of this study, dg€ of housing
is one dimension of CD need to which the present formula is non-responsive.

The population loss variable responds to the middle class flight from
the central cities, and with it, the problems of a declining tax base.
The efficiency with which the population loss variable can put money into
c'ities with particularly serious fiscal and economic problems was suggested
in our section on population decline in Chapter B. Relative to growing
cities, declining cities showed a higher incidence of (l) female-headed
households, (2) poor persons under l8 and over 65, (3) minority populations,
(4) per capita crime, (5) houses without plumbing, and (6) unemployment.
The population density in the declining cities exceeds that in growing
cities. Except for FACT0R 5 (lack of economic opportunity), both groups
of declining cities considered in Chapter 8 showed above average per capita
need levels, while the two groups of growing cities showed below average
scores. Fiscal comparisons between growing and declining cities showed
declining c'ities as (a) havifig higher per capita expenditures and employment
on common city functions; (b) paying higher average monthly wages for
common function emp'loyees; (c) having a negative percent change in pub'lic
employment levels,1973-1975; (d) having a lower percent change in taxable
property value, 1965-1973; (e) having both a higher effective property tax
rate and a higher level of tax effort; and (f) relying to a greater extent
on Federal and state aid as a revenue source.6/ Per capita income, one
measure of a city's fiscal capacity, is approlimately ten percent lower in
declining than in growing cities.

The present formula is not responsive to many of the above fiscal and
community development problems associated with declining cities. The dual
formula system described above responds to these problems. For example,.l38 of the 197 cities whose secondary formula amounts were greater than
their present formula amounts showed an above average score on our total
needs index (NEED).

This dual formula will also make the phase-out of hold harm'less less
painful. 0f the 175 hold harmless losers (out of lB7) for which we have
completed data, the number which lose funding decreases to I0l in 1980.

9/ George E. Peterson, "Financer" Chapte r 2 in The Urban Predicament
edited by William Gordan and Nathan GIazer, The Urban Initil-ute,
t^lashington, D.C., (1976).
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The number which lose more than I0% is reduced from 157 to 89.7/

The dual formula achieyes these results by directing funds to
declining cities at the expense of SMSA balances and those entitlement
cities which have experienced population growth since 1960. ['le estimate
that under this dual system SMSA balances would be less than 5 percent
of total SMSA funds in FYB0.

Allocation Between Urban and Rural Areas

Our earlier discussions of the SMSA discretionary share and per
capita need by population size is related to the question of the proper
allocation of CDBG funds between urban and rura'l areas. Should the non-
SMSA share be increased or decreased? To provide support for the
development of small towns in rural areas, a fixed portion (20 percent)
is being allocated to non-SMSA areas. Under the categorical programs,
non-SMSA recipients received approximately l4 percent of total CD funds.

After HUD meets the "ho'ld harmless" requirements of qualifying non-SMSA
communities, the remaining funds in the non-SMSA allocation are allocated
among the states on the basis of the three factor formula and distributed
on a discretionary basis by HUD to eligible non-SMSA applicants. This
represents the first time that a fixed portion of HUD funds has been
allocated to rural areas. Administration proposals would have allowed
state governments to control the intrastate allocation of non-entitlement
funds (both within and outside the SMSA's). However, primarily because of
the lack of interest displayed by state governments in the past for the
community development probiems of small rural cities, Congress mandated
that HUD deal directly with the rural city and therefore control the
intrastate distribution of CD funds"

During the legislative debate on CDBGST propor€nts'of a fixed rural
share argued that CD aid to small cities would slow down the migration
of the poor to urban areas and therefore alleviate the fiscal problems of
our central cities. In addition, it was considered essential that aid
be distributed to rural areas, given our national policy of balanced
popu'lation growth" To support their contention that a need for CD funds
does exist in small rural communities, the proponents of a fixed rural

u In addition to the formulas discussed in the text, we also simulated
the two-formula system using tax effort in the second formula. One '
of the formulas (.33 AGE]939, .33P00RPER, and .33 TAX) that included
non-education taxes (TAX) as a formula factor exhibited the following
correlations with the need scores and tax effort: 0.28, (poverty);
0.49, (age of housing); 0.66, (density); 0.26, (crime and unemployment);
0.13, (lack of economic opportunity);0.77, total need (need), and
0.90, tax effort (TAXIINC). The results are not reported in full
because they required certain simplifying assumptions which may
introduce snrall inaccuracies in the percentage shares.

F

I
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allocation referenced in 1970 HUD study that identified the governmental,
economic, physical, and social needs of these communities.S/ The HUD

study found that there was a significant need in the followlng areas:
city administration, code enforcement, supervised recreation programsr
fire and police services, street maintenance, garbage collection, Iibrary
serv'ices , i ndustri a'l devel opment, and heal th and medi cal servi ces . The
greatest needs existed in those communities with less than 15,000 popula-
tion. We agree that there is no basis for assuming that non-SMSA
communities have no CD program needs. Moreover, an additional basis for
extending formula assistance to them might be simply that since their
popu'lations support CDBG aid through taxes, they should at least be made
elig'ible jn some systematic way for the benefits of the program.

Some argued that it was unfair not to consider formula factors in
determining the initial rural-urban sp1it. In .l976 a formula calculated
urban-rural split would have given rural areas a 35.5 percent share,
since these areas in 1976 accounted for 27.5 percent of the nation's
population,4l.3 percent of its poverty population, and 31.8 percent of
its overcrowded housing. A suggestion has been made for increasing the
rural share to at Ieast 30 percent.9/

Some al so argued that the present system seems
especially against those small cities (both within
between ]0,000 and 50,000 population.l0/ The citie
the Farmers Home Administration while-Those above 5
formula grants for CD aid. This bias against the I
will increase with the phase-out of "hold harmless.

to discriminate
and outside SMSA's)
s below 

.10,000 rely on
0,000 re'ly on the
0,000-50,000 cities
" Such reasoning

leads to proposals that call for either a decrease in the population cut-
off for entitlement cities below the present 50,000 cut-off or, at least,
dropping the phase-out of "hold harmless" since many of the cities in this
range part'icipated in the old categorical programs.

Arguments for maintaining or even reducing the 20 percent and not
decreasing the population cut-off for entitlement cities can a'lso be
presented. First, the stated purposes of the 1974 CD Act placed more
emphasis on the CD problems in the urban areas, as opposed to rural
areas. Because of the higher density of such areas, urban population,
poverty, and overcrowding should be given more weight because of the likely

A U.S. House of Representatives, Subcomnittee on Housi
and Urban Development Legislation-1971, Parts l-3.

ng. Housing
92nd Congress,

1971 ,

9/ See James Abourezk statement in Congressional Record-Senate,
July 25, 1975, pp. 13679-.l368.l.

l9/ Ibid., p. 13681 and U.S. Senate, Subcormittee on Housing and Urban
Affairs. I973 Housing and Urban Development Legislation, Parts l-2.
93rd Congress , 1973, p. '149.
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externalities involved. For example, given amounts of population, poverty,
and overcrowding imply a higher degree of neighborhood instability in
urban areas simply because of the higher concentration in these areas.
This reasoning provides one rationale for not using the formula factors to
determine the initial urban-rural split.

Decreasing the entitlement city population cut-off to, for example,
the 25,000 level would bring in a large number of cormnunities. It is
important to remember that under the present, fixed-percentage system for
non-SMSA's, the larger SMSA cities are at a relative advantage because
their CDBG amounts are computed using formula variables. If you bring in
a'll cities above 25,000 population (both SMSA and non-_SMSA) on an
entitlement basis, the share to Iarger SMSA citiescould possibly decrease
because included in the 25-50,000 group would be some non-SMSA cities
which are presently receiving an amount smaller than that based on their
share of formula factors. Our earlier conclusion that per capita need
varies positively with city size and the externality argument briefly
mentioned above both support maintaining the entitlement city threshold
above a population level that would allow numerous non-SMSA cities to
enter on a full-formula basis.

Extending "hold harmless" would be another method of aiding those
smaller cities (both within and outside SMSA's) that have taken an
active interest in their CD problems. However, this extension of "hold
harmless" would not benefit those small cities that for whatever reason,
did not participate in the o'ld categorical programs; in addition, the
inequity of the hold harmless distribution has already been documented.

Based on the above discussion, we recommend not providing non-SMSA
areas with a full formula share; however, we cannot provide an objective
method for determining the SMSA/non-SMSA sp1it. Assuming for the moment
that 20 percent was the initial optimal share, we do recommend, however,
adjusting the share downward as new SMSA's are created. According to
Table 9.6 the increase in the number of SMSA's from 243 in 1970 to 266 in
1976 has reduced the non-SMSA share of population by 3.9 percentage
points, of poor persons by 2.5 percentage points, and of overcrowded
housing by 3.4 percentage points. Formula weights would be used to adjust
the 20 percent share downward as new SMSA's are created.l! For example,
assuming for the moment that 20 percent was the optimal Blare in 1970 and
using the 1976 non-SMSA shares in column (2) of Table 9.6, we derived

ly The downward adjustment would have to be from a starting date of
January, 1975, instead of from 1970.
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Table 9.5: ilon-SllSA Share of Se'lected Variables, 1970 and 19764

,a

(l)
1970
t{on-SilSA
I Share

(21
t976
Non-SilSA
X Share

(3)

X Change
(2-1

POP

POORPER

0cRlrD

AGEI939

u0PLW|B

31.4X

43.8

35.2

36,7

63.6

27,51

41.3

31.8

3?.6

58.9

-3. 9%

-2,5

-3.4

-4.1

-4,7

This table does not incorporate 1973 population estimates; dqcreas.es iI
the non-SllSA shares are dle to an inci-eise in the number rit SMSA's from
243 in 1970 to 266 in 1976.
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a 1976 non-SMSA share of 18.4 percent.l2l

Summary and Conclusion

Concern has been expressed about the decrease in the share going to
Iarge cities under the present formula relative to the categorical dis-
tribution and the related increase in the share going to small cormunities.
In this chapter we have presented infonnation and analysis related to the
distribution of CD funds among types of recipients. It is not clear what
the appropriate distribution of funds among entitlement cities, urban
counties, SMSA ba'lances, and non-Sl4SA areas should be. l.le have shown that
community development need on a per capita basis increases with city size
but at a moderate rate. t^le have also shown the small cities (Iess than
50,000) which are central cities have more need than the average small
ci ty.

In the third section we examined in some detail a dual formula approach
that is designed to increase the share of entitlement cities at the expense
of SMSA balances. The dual formula system would allow each entitlement
city to receive the maximum of jts present formula amount or an amount
computed by an alternative formula. The share of the SMSA balances is
computed as a residual by subtracting that amount going to entitlement
recipients from the tota'l SMSA appropriation. Although it is hard to
prove that small cit'ies in SMSA balances should receive less than their
formula share, we did show that, on a per capita basis, cities below 50,000
are less needy than cit'ies above 50,000.

In the fourth section, we examined a second formula which was
designed to direct funds to cities with special prob'lems. For the reasons
discussed in previous chapters, age of housing stock was included to
respond to the non-poverty dimensions of need. Decline in population was
included to respond to fiscal problems and the problems of long-run
economic decline. As in all the dual formula approaches, entitlement
cit'ies gain at the expense of the SMSA balances.

In dual formula systems, a question arises concerning whether or not
urban counties and non-SMSA areas should share along with SMSA balances
the costs of redirecting funds to our larger cities. To continue to
allocate to urban counties thejr present formula share of 12"8 percent
may cause scme inequity between urban counties and SMSA balances. An

W To calculate the 1970 non-SMSA formula share, use the percentages
in colunrn (l) of Table 9.6 as follows: .25 (3.l.4) + .50 (49.4) +

.25 (35.2) = 38.55. Using the percentages in column (2) we
derive a 1976 non-SMSA share of 35.47 percent. Therefore, if 20
percent was optima'l in .1970 

when the non-SMSA formula share was
actually 38.55 percent, then 18.4 percent is opt'ima1 in ,I976,

sjnce formula share js now only 35.47 percent (35.47/38.55 = 18.4 /
20). 0f course, instead of using a 1970 starting date, we would
have to use January, 1975, the starting date of the CDBG program.
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alternative procedure would be to divide the 28.2 percent between urban
counties and SMSA balances on the basis of a needs formula.

In a final section, we outlined some of the argurents for changing
the allocation between urban and rural areas. lle outlined one method
that proportionately reduces the non-SMSA share as new SMSA's are created.
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Appendix A

VARIABLE DEFINITIONS AND DATA SOURCES

Variable Definitions

AGE1939 n r
1

of housing units built be-umbe
939fore

CD

CDBG

DENS ITY

HH

MEDI NC

MEDRENT

MEDVALUE

PCTXBASE

PRESENT

POORPER

P6sAGED

PCRIME

PNt,J

PFEMALHP

PYUTHPOV

PPOORPER

conrnuni ty devel opment

community development block grant

population per square mile

hold harmless

median income, 1970

median gross rent, renter-occupied
property

nedian value, owner-occupied,
single family house

per capita market value of the
property tax base (L972)

present CDBG formul a

persons with incomes below the
poverty 'level

percent of popu'lation over 65

crimes per capita

percent of population nonwhite
(Spanish and Negro)

percent of families with a poor,
female head

percent of population poor and under
18

percent of population with incomes
below the poverty level

percent of occupied houses without
p'l umbi ng

Pl^l0PLUMB
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PUNEI,IPT5

POCRt.ID

PAGEI939

PNEGRO

Pot.lNoccH

DENSITY

POP

PCINCT2

MEDINC

PPOORFAM

POVAGE65

P0LDSTR( PAGE1949 )

PNEhlsTR( PAFTER60 )

PNEI^J

PMULTI

PMFG

PhIOHSED

unemployment rate, 1975

percent of occupied houses with
1.01 or more persons per room

percent of housing units built
before 1939

percent Negro

percent of houses occupied by
ownerS

population per square mile

popul ation

per capita income, 1972

median family income, 1970

percent of families with incomes
below the poverty level

percent of population over 65
and poor

percent of housing units built
before 1949

percent of housing units built
after 1960

annual average, 1965-1970, of
new private housing units
authorized by building permits
as a percentage of occupied
housi ng

percent of occupied housing units
in multi-unit structures

percent of workers employed by
manufacturing industry

percent of population over 25
with less than a high school
educati on

number of occupied houses with
1.01 or more persons per room

OCRl,'lD
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TAXlINC

TXEFFORT

hlOPLUMB

non-education taxes (t972) as a
percentage of personal income
(re72)

non-education taxes (1972) as
a percentage of the market value
of the property tax base (1972)

number of occupied houses without
adequate plumbing facil ities

I t
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(POP)
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Poverty
(POORPER)

Overcrowded
Housing
(0cRltD)

Pre-1939 }Jithout
Housing Plumbing

(AGEr939) (I,|oPLUMB)

Present Formula

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Alternative 7

Alternative 8

Alternative 9

Alternative 10

Alternative 11.

Alternative 12

Alternative 13

Al ternative 1.4

.25

.20

.25

.50

.40

.50

.40

.60

.30

.30

.40

.20

.25

.30

.40

.50

.50

.60

I .00

25

20

30

?0

?0

.15

I .00

.30

.30

.40

.50

.40 20

.70

.25

.40

.30

.30

.10

.20

.20

.10

Formula Pefinilions

.20
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Data Sources

Data Systems & Statistics Division, CPD, Dept of HUD.
Population, poor persons, overcrowded housing, and
pre-1939 housing used in formul.a.

U. S. Bureau of the Census,
Characteri stics, Washi ngton
1970. AGE1939.

Census of Housing, Detailed Housing
, rCe,

U. S. Bureau of the Census, City and County Data Book, L972,
Washington, D.C.: U. S. Depa der
of Variables.

U. S. Bureau of the Census, t972 Census of Governments, Washington,
D.C.: U. S. Department of rce, 1974. Total Assessed Valuation
of locally assessed real property subject to tax; ratio of assessed
valuation to actual market sales price.

U. S. Bureau of Labor Statistics, Handbook of Labor Statistics
1974, Bullet'in 1825, 1975, Tabl
oT a-nnual budgets.

es 138-140, pp. 346;3[I. Trxlexes

u. s. offi
Period 7,
AFiTllTgz
( tgzg ).

ce of Revenue Sharing , Ini ti al Data E'l ements : Enti tl ement
t,'Iashi ngton, D.C.: U. S. Depaitment of the Tieasury,
6. Non-education taxes, per capita income, popu'lation
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Appendix B

REV I El.l 0F C0NGRESS I0NAL C0NS I DERATI0N 0N CDBGs

Seriotis consideration of CDBGs began in'1971 with the
Nixon Admlnistratlon's proposal for special revenue sharing
for community development. In the "Community Development Act
of 1971" (S. 16lB and H.R. BB53), the Nixon Administration
proposed a special revenue sharing grant for communi ty devel -
opment based on a fixed formula. Eighty percent of the alloted
funds was to be divided among the SMSA's for distribution to
local general purpose governments within those areas. Each
SMSA's share was to be based on a needs formula comprised of
four equal ly wei ghted factors popul ati on, poveFty, amount
of overcrowded housing, and extent of housing deficiencies.
l,lithin SMSA's, central cities and cities of over 50,000 were
to receive an automatic grant on the basis of the same four-
factor formula. The balance of each SMSA's allocation was to
be used for "ho'lding harmless" metropolitan-cities and for
di stri buti on to counti es and sma'l I er ci ti es wi thi n the SMSA.

HUD
wi th
fund
assi

The remaining twenty percent was to be dis
to units of general local governments and
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The Communi ty Devel opment Bl ock Grant proposa'l - 
(

of H.R. 9688), piepared by the House Committee on Ba

Currency in igZi, was similar to that of the Adminis
in that-both called for an automatic distribution to
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An incentive for regional planning was incorporated
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governments within SMSATs to combine their CD efforts in
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In the Senate, the Sparkman BilI (5.2333) would have distributed
75% of the funds to those cormunities that were conducting on-going
cormunity deve'lopment programs with 25% going to the remaining Iocali-
ties. For cormunities conducting on-going programs, an initial grant
entitlement was computed based on the average assistance received under
the categorical programs. The bill allowed for maximum annual increments
of fifteen percent.

This formula took no account of objective need factors and would
have tended to perpetuate the grant distribution that existed under the
categorical programs. The bill also contained a local matching require-
ment (.I0%) and required that the entitlement communities submit with
their applications detailed development and housing plans.

In 1973, hearings were again held on corrnunity development legis-
lation. The Administration's "Better Conmunities Act of 1973" (S. 1743
and H.R. 7277) called for 65% of the funds to be issued to metropolitan
cities (central cities and cities of over 50,000) and urban counties on
the basis of an objective needs formula (population, overcrowding, and
poverty, counted twice). The bill proposed that the states be given
the responsibility of making funding decisions for 90% of the remaining
funds, on the condition that each state's share be divided equally be-
tween SMSA and non-SMSA areas. As before, the Administration's bills
required neither local matching funds nor the detai'led application pro-
cedures that attempted to link local activity to national cornmunity
development and housing goals.

The Barrett and Ashley Bill in the House (H.R.10036) would have
distributed 80% of the funds to SMSA areas with the remaining 20% going
on a discretionary basis to non-SMSA communities and state governments.
hlithin SMSA areas, only metropolitan cities would have been eligib'le
for formula entit'lements; in addition to the usua'l objective need
factors, a fourth factor, "past program experience." was included in the
formula for distribution between and within SMSA a'reas. The formula in
the Sparkman bill in the Senate (S. 1744) was similar except that SMSA

areas received only 75% of the funds. In the Sparkman Bill, the term
"extent of program experience" was computed by sunming the average,
during the five fiscal years preceding the date of enactment, of each
of the displaced categorica'l grants received by the community.
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Appendix C

FORMULA MATHEMATICS

0ne-step procedure.

Under this method, the allocation to each recipient unit or
area would be determined as follows:

(1) cj

(2) cc

('>o POP; + % P0Vi + L, OCi' mffi FUH offi
) Gmx

where G, = total amount going to all metropolitan (SMSA) areas.

G5 = total amount going to ith city
rrmrr - refers to total metropolitan (SMSA) quantities

,,jrr - refers to quantities of either the Jth city, jth urban
county, or remainder of jth SMSA area

pOp = population

POV = persons in poverty

0C = overcrowded housing

II. Two-step procedure (using the jth city as an examp'le).

In the first step, the allocation to all cities (Ge) is
determined as follows:

I

(t POV^
P0[m

POP^
P0Pm

0C^)xG
offi'

+12 +%

where "c" refers to total city quantitie3 and G equals total
authori zati on
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The second step computes the allocation to each individual city
(e.g., jth city) as follows:

Gj = ('" Fffi 
+ 'z B8[ 

+ '4 8ft) * 
G.

Using the definition of G. from equation (2) above, we get

(4) Gj = (,< POVi
troq

0Ci
oil

(3)

(6)

+12 +\ x

Povc
Povm

)POP.:
p0ry

\

The allocation to the jth unit (G
(two-step process) will equal tha
(one-step process) on'ly if

P0P.r = POV; = 0C;m{ Fo_B o€

P0Pc
P0Pm

+% 0c^
oCm

( +\ )*G

Expanding (4), we obtain

(s) Gi= L/16 (pOpi)(pOp.)xe + L/8 (povr)pop"xe +
" P0t; PoPm Pov"c PoP;

t/r6 r3ft)83ft'G+u8(;8gt)E8h'n + 
'y. (Fffi)

+ t/8 (3f* ) Egh. 
, + Ut6 ($g+t) 

ffi. 
, +

t/8 [pov,)g!..c +r/16 (ggi)pov" e
P0v; 0c* 0c; P0vm

) calcu1ated by equation
ca]ou]ated by equation (+

(5)
1)

Substitution of condition (6) into equation (5) will reduce (5)
to equation (1). This difference between the two procedures can
also be seen by considering the effect on the allocation to the
jth un'it of a change in one of the formula factors (e.g., P0Vi);
ignoring the second-order effects, from equation (1), we obtaln

^Gi =Lz It )nP0V5 POV,
(7)
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From equation (5), we obtain

(8) aG;

^F'dvj

POP^
P0Pm

( r )*r/s( r )g!.Povc Povc 0h
UB )I

mrc
t +\

If condition (6) holds, equation (8) reduces to equation (7).
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Appendix D

ABANDONMENT STUDIES

The National Survey of Housing Abandonnent:

National Urban League and the Center for Cormunity Change

Seven Cities

Characteristics of a "crisis ghetto":

decreasing median family income
female headed families
declining total population
public welfare dependency
increasing rates of crime and vandalism
primari ly black neighborhoods
increasi ng unemployment

Barriers to the formation of "crisis ghettos":

single family homeownership
black middle class
continued investment in home mortgages

II. The Urban Housing Dilerma

A. George Sternlieb

B. New York City

C. Characteristics of poorly maintained areas:

high turnover
nonwhite tenancy
wel fare tenancy'large fami I ies
low incomes
older buildings
vandal i sm

multi'unit structures

III. A Study of the Problems of Abandoned Housinq

A. Linton, Mields, and Caston, Inc.

B. Five cities

C. Characteristics of neighborhood experiencing abandonment:

low income

I

A

B

c

D
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high percentage of young people
rental properties
multi-unit buildings
declining rate of hornownership
minimal public services
high vacancy rate
overcrowding within occupied units
strongly anti-soclal tenant attitudes
oId housing stock
substandard buildings

IV. Housing and Poverty

}{illiam G. Grigsbly

BaI timore

Factors in neighborhood decay:

high turnover
vandal i sm
vacancy rates
low income
high rent-income ratio

V. A Study of Property Taxes and Urban Blight

A. Arthur D. Little, Inc.

B. Ten cities

C. Characteristics of blighted and downward transitional neighbor-
hoods

]ow i ncome
increased population turnover
crime and vandalism
nonwhi te
old housing stock
rental units

VI. An Analysis of Socio-Economjc F1c!06 alrd tlqusing ConditLoLLs

A. York County Planning Conmission

B. York, Pennsylvania

C. Socio-economic indicators associated with substandard housing:

female family heads
households without autos

A

B

c
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unemployed persons
persons below poverty level
renter occupied units
persons on public assistance
single persons
divorced persons
widowed persons
income (negative)
crime
high school education (negative)
married persons (negative)
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Appendix E

CORRELATIONS AI,IONG SELECTED VARIABLES BY POPULATION SIZE

The coefficients of correlation among selected variables are
given for seven population groups in Tables E.l to 8.7. Within
each population group, each city receives an equal weight of one.
Definitions of the variables used in this appendix follow.

P65AGED

PCRIME

PNl/{

PFEMALHP

PYUTHPOV

PPOORPER

PUNEMPT5

POCRWD

PAGE1939

POhlNOCCH

DENS ITY

POP

PCINCTz

MEDINC

PPOORFAM

percent of population over 65

crimes per capita

percent of population nonwhite
(Spanish & Negro)

percent of families with a poor,
female head

percent of population poor and under
18

percent of population with incomes
below the poverty level

percent of occupied houses without
pI umbi ng

unemployment rate, 1975

percent of occupied houses with 1.01
or more persons per room

percent of housing units built before
1939

percent of houses occupied by owner

population per square mile

popul ati on

per capita income, 1972

median family income, 1970

percent of families with incomes
below the poverty level

Pt^lOPLUMB
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POVAGE65

PAGEI949

PNE}ISTR

PNEt.l

PMULTI

PMFG

PI.IOHSED

percent of population over 65 and
poor

percent of housing units built be-
fore 1.949

percent of housing units built after
1960

annual average, 1965-1970, a new
private housing unlts authorized
by building permits as a percent-
age of occupied housing

percent of occupied housing units in
multi-unit structures

percent of workers employed by
manufacturi ng i ndustry

percent of population over 25
with less than a high school education



Trble E.l Correlatlons Amng Selected Varlables lor 72 Entltlennnt Cltles.
Populatlon less th.n 50,000

N
B
^.

P6SACFD

PCR IXF

PNT

PTOHSFT)

PFEXAl HP

PYUII{POV

PPOOFPEF

P0CrtrD

PIOPT I'HB

PUNEI'P75

Pr6E I e39

OENS I IY

POIilOCCH

PCtilCTl

I'EDINC

prGE I e{9

PNETSTR

PNET

PXULT I

PXFO

P6SAGED

1.0000

.4 36e

.0310

.371 7

.?092

.01 3{

.1950

-.3456

.1904

o 1983

o5444

. l5l6
-.0516

.?1?6

-.?197

.5214

-.3969

-.01?7

. ?85{

.0645

PCR J TE

.436?

1.0000

.3753

.?524

.4060

.1 604

.?229

-.026t,

.02{5

.284 I

.1594

.0856

-.39?6

.nll7

-.?373

.1617

-. I 20?

-ol?06

.260 3

-. I 192

PNI

.0 310

o 3753

I .0000

.3824

.77$5

.8{32

.7lll

.7517

.61+3

.0403

-. t 955

-.0169
_. ?340

-.3 33rt

-!5744

-.0983

-.00?9

-. I 095

-. I 557

-.2q9 I

PYUTHPOV

o 013{

.160{

r8{32

.3676

,85 15

1.0000

.9+{6

r ?6?9

.6649

.0733

-.1653

-.080 7

-. I 037

-.5064

-.7533

-.0 37 9

-r0840

-. I 73{

- .?7 4?

-.30?0

PIO}TSEO

.371?

.?5?1

.3d?a

1.0000

o l68E

.3076

.3515

o 2333

o{9{9

. l+75

.5390

.090 3

-.0 716

-.26??

-.4??0

.5913

-.6a26

-.431 I

r 0655

.5rr69

PFEXTLHP

.?n92

.+080

.7785

.4688

1.0000

.8515

.g{?6

.4d50

.5692

.085 I

.rt729

.0496

-. ?50 0

-. a503

-.74 l6

. l85l

-.255 I

_.2A56

-.loll

-.?74.

PPOORPEK

. l9s0

.2??9

.777L

.3515

.8+76

o 9446

1.0000

.630 I

.68 74

. 06117

-. 0{0 I

.0001

-. I 790

-.520 I

- .8? 36

.0631

-. l87l

-.20tt3

-. l9l3

-.3595

POCRIO

-.3a58

-.0?68

. ?5a7

.?333

.1850

.?679

.6301

I .0000

.5195

-.0194

-.3+20

-. l5tl9

-o013{

-.a675

-.l}{86

-.2765

. l2E6

-. o3+5

-.2859

-.1683

PIOPLUXE

. l9oa

.02t5

.61+3

.49t9

.569e

.66+9

.6874

.5195

I .0000

.0la9

.2335

. laEz

-.0895

-.e606

-. t? l0

.31 32

-.3+65

-. l3le
-.057 I

.0276

PUIIEXPT5

.1983

.e8tl

.0a03

o la75

.0851

.0733

.06e?

-.0191

.olo9

I .0000

.0297

-. 165l

.0+93

- o 0113

-o0521

-.0108

o 0{59

.060a

-.03t12

.15{l

I
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P6SAGFD

PER IXF

PNI

Pr,0dsrn

PFETfLHP

PYUTHPNV

PpooPpE3)

PocPun

PtaOPl. ttllR

puNErpTS

PrGr t o39

NFNSTTY

P0rNoccx

Pc lire?al

TfOINC

PrGFlo{9'

PdEUSTF

pfigr

Pr,ULtt.

PTTS

PrcE I 039

. .5.aal

. l59l

-. I 9$5

.539b

.0 r2.9

. -.1653

-.01 0 I

-r 3{?0

. et35

.0?87

1.0000

. .4e15

. -.2?39

'oll0C
-o 08?6

.93{t
-. tl?i3

-o5'l 15

oSllE

.19!5

OEt{S I TY

.tqlrt

. o{56

-.01 69

.0e0!

.0496

.:r 08O7

':0001

:.15.9
.l atl?

-.1(l5l

.4itS
I . oooo

-. a90 I
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Table E.2 Correlation Among Selected Varlables
Populat'lon Between 50,000 and 75'000

for 140 Entitlement Cltles'
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.l?85

.0338

. I347

-. a4 03

_. 0l 9l

-.?(t6B

-.0001

-. I 005

-.17?.?

.1238

.0910

-. I 096

- t?l4t)

PNW

-.0360

.4165

1.0000

r4100

.8029

.87?5

.8098

.7043

.6082

.?l97

-. I 346

-.0573

- .?l 14

-.4 230

_.5655

.0047

-. 0612

-. I 395

-.21 l s

- .?7 94

PYUTHPOV

.0140

.2650

.9725

.5084

.9176

1.0000

.958 7

.7694

.7897

.295r1

.0120

-. I 164

-. I 62e

-.6734

- .777 I

.140t

-. I 6?6

-. I 853

-.??5c

-.3055



Table E.2 corre'tation Arnong Selected variables for 140 Entltlement cltles,
iopulatlon Betwean 50,000 and 75'000
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Trbla 8.3
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Gorrclrtlons Annng Selected Varlables lot 72 Entltlemnt'Cltles,
Populatlon Brtwscn 75.000 tnd 100.000 ,
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Table 8.3 Correlatlons tunong Selected Varlables for 72 Entitlemnt Cltles,

Populatlon Eetween 75.000 and 100,000
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Trble E.{ corrclatlons Annng Selected varlables for 9l Enilileoent cliles,Populatlon Betreei loo,o00 anO eSo,ooo'-'
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- .47 +9
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PC I NC73
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-.0450
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-.3576
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PA6E I 9{9

.5113

. ?515
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.3314

r1928
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.6207

.3391

.9665
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-.4804
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-.53e3
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-.llg7
-.5590
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- o 5826
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1.0000
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.0439
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-.0696
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. l50e
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Table E.4 Correlatlons Among Selected Variables for 94 Entlt'lerBnt Cltles,
Populatlon Between 100'000 and 2501000

DENSITY

.2280

.4209

.0 581

.290t5

.0q29

-.0551

.0049

-.025 I

.1299

.44 33

.504C

I .0000

-.58 015
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-. l8+ I
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-. ?783
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-.0696

.?431
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- e 650t
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.2893

.346 I
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- . 7216
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I .0000
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-.22E9

@(o



]

for 3l Entltlemnt Cltles'
Tabla 8.5 Gomlrtlons Annng Selectd Ytrlrbles^

ffi,liiii;i'-satmii 2s0.000 rnd 500,fi)0
---"
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c')
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P}IFO
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.47+3
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-. { 815
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-.3127

- o?376
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r 0976

a

PNI

-.2+72

.4?26

I .0000

tt96e

.6804

.8304

.8a63

.8780

.3335

.4135

-ol84l
.2a99
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-.71 00
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.0797
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r lB?l

. ?848
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I .0000

.6653
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. {506
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-.6259
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-.573t
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-. t9{ I
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PFETALHP

-o I O3l

.5308
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.6653

I .0000
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.1526
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-.5598
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. ?tEt

-.3058
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o0479

PYUT}IPOY
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.3079
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.3063
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PPOORPEK
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.3986

.8++3

.5537
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I .0000
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- o 0997

. lSlE
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-.6765

-.6960
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.?172
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t ?096

.e?80

.a0 ll
o1379

.677 I
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I .0000

.+a2i

.l6al
-.2{t+

.2386

-.3015

-r6231
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-.2229

.1372
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.?6E+

.2286

.3335
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.1969

.?959

.3154
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.a373
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.+526
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.2683
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-.1381
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.3630



Table E.5 Comelations Among Selected Variables for 31 Entitlenpnt Cltles'
Population Between 250'000 and 500'000
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PPOORPFF
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.2499
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-.?417
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-.3845

-.3469

-.55f)2
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1.0000

.1996

.36?4
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.4404

.389 I
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.0357

-.6074

-.6I34
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- .7'2?4

- .6 765

-.623 I

-.41 l5
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-.0947

-.?417
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.6626

-.0792

.1440

.0943

-.216f)

- . t52?

MEDINC

.0283

-.2904

-.71 0 0

-.s734

-. 7 351

-.8058

-.8c60

-.6466

-.3545

-. I 381

.0693

-. I 885

.36?4

.6626

1.0000

-.0353

.?246

.?178
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.2400

PA6E I 949

.6586

. i3l8

-. I 505

.5914

.2487

-.0526

-.0153

-.?229

.3903

.447 0

.9694

.7131

-.5319

-.0'19?

-.0353

1.0000

- .927 I

-.7628

.7 02?

.5884

PNETSTH

-.6630

'.34?7

.0797

-.5886

-.3058

-.0440

-.0860

.137 2

-.378?

-.3643

-.8440

-.62 0 2

.4404

.1440

.2246

-.9278

1.0000

.8635

-.5700

-.5029

PNFH

-.6356

-.?376

.0{69

-.4941

-.2579

-.036?

-.0302

.1266

-.3643

-.3657

-. 7l l9

-.5314

.3891

.0943

.2178

-.7628

.8635

1.0000

-. s33 I

-.4075

P}IULT I

.3132

.3450
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.6650
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.2305
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.2141

.4369

.6406

.7138
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-.9I + 2

-.2166
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-.57 0 0
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.4318
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.0976
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-.094{
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.2+gg
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-.5029

-.4075
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Table [.0
I

Correlatlons Arorrg Selected Vaclables for 2l Entltlelrrnt Cltles,
Populatlon Betlreen 5001000 and 11250,000
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.833 I

-.839{

-.7768
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.3493
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.47 2l

.6305
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.5182
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.0978
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-. l32l

-.7625
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.4 l6l
-.4662
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.3985
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.?686
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.7097

I .0000

.85+3
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.0a58

.1499

.3425

.?l +7
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-.5395

-.8469
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PYUTHPOV
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-.0398
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.0133
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.7696

.1391
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-.6102
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. l39l
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.3944
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Table 8.6 Correlatlorrs Arprrg Seiecte( Vtr;dbigg for 2l Entitlellet|t Cltiest
Populrt{on Between 500'0(n and l'250'000
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PNT
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PIGE I e3e
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.1597

PAGE I 9I9
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-.0999
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.6532
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-.3717
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-. I 751
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?
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.80?0

.0198
a



Table 8.7 Correlatlons funong Selected Variables for 26 Entitlement Clties'
Populatlon greater than 500,000

POCRTO

-.?971

.0098

.73+7

.4192

.5568

.8I56

,7604

I .0000

. 0194

-.0859

-.2169

-.0548
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-.4432
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.3104
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-.4924
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.04l6

.5034

1.0000
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.6584

.6303
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.4940
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-.0595

- .7 295

-.6392

.5022

-.5377

-.553 I

.l7e?

.4517
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.1062

.?159

.6SE0

.6806

1.0000
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.5568

.0469

.1440

.3432
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-.5405

-.8071
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-. 0416
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.6303
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.1828

-.2385
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.0469
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.1332
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-. I 683
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.1440
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1.0000
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Table E.7 Correlations funong Selected Variables for 26 Entitlement Cities'
Population greater than 500,000
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Append'ix F

PER CAPITA NEED SCORES FOR THE 435 ENTITLEMENT CITIES

The factor scores presented below were calculated from the
factor score coefficients in Table 4.6. Since the need variables
were 'input into the factor analysis in percentage terms, we
interpret these scores as per cap'ita need scores. The following
table defines each factor (dimension) in terms of need indicators
with h'igh loadings. In general, a city will receive a high score
on a particular factor if the city has a high percentage for each
of the need variables that define the particular factor. For
example, Charleston (case 355) receives a high score on the poverty
factor because 26.37 percent of its population is below the low
income level. The follow'ing table defines each factor in terms of
need indicators with h'igh loadings.

Dimension Need Variables Defining
Di mens i on

FACT0R 1 Poverty Poverty variables (PYUTHPOV,

PPOORPER, PFEMALHP, PNh,),
percent of overcrowded
houses, percent of houses
w'i thout p1 umbi nc.

FACTOR 2 Age of Housing Stock Percent of houses built be-
fore 1939, percent of pop-
ulation aged over 65

Percent of owner-occupied
houses (neqatjve), pop-
ulation per square mjle.

FACTOR 3 Density

FACT0R 4 Crime and Unemployment Crime rate, percent un-
empl oyed

FACTOR 5 Lack of Economic Opportunity Percent of population
without a h'iqh school ed-
ucati on
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Appendix G

PHASE-IN AND PHASE.DOhlN CiTIES

A phase-jn city or "gainer" is defined as an entitlement city
that has a present formula amount greater than its hold harmless
amount. Phase-in cities are divided into two groups. First, of
the 435 entitlement cities being considered, 35 did not participate
in the categorical programs. Second, there were 192 other c'ities
that did participate but, in each case, the hold harmless amount is
less than the formula amount. The remaininq 208 cit'ies are the
phase-down cities or "1osers"; these are entitlement cities each
w'i'th a formula amount less than its hold harmless amount. In this
appendix, we list for each city in the three categories, five need
variables (DENSITY, P0CRWD, PP0oRPER, PUNEMP75, PAGE1939), one
measure of tax effort (TAX1INC), and per capita aid under hold
harmless, the existing formula and one alternative formula. The
defin'itions of the variables used in this appertdix follows:

DENS I TY

POCRI^lD

PPOORPER

PUNEMPT5

PAGE1939

TAXlINC

HH

PRESENT

ALT5

popu 1 a t'i on pe r square mi I e

percent of occupied houses with
1.01 or more persons per room

percent of population with incomes below
the poverty 1eve1

unemp'loyment rate, 1975

percent of housing units built before
1939

non-education taxes (1974) as a percentage
of personal income (L972)

hol d harml ess

present formula

Alternative 5 (.3 P0oRPER, .2 0CRWD,
.5 AGE1939)
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Table G.3 Need Variables, Tax tffort. and Per Capita ArTpunts for 2C8
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I157.
9081.
??81.
6?7..
7aB4.
5185.
I 599.
?856.
391 4.
4719.
..2 3l .

I?r21.
I 593.
?21C.
I55..
3?8 7.
?006.
3783.

7.10
5.150
7..0
{.50
7.10
9. 80
5. l0
6.50
7 .90

t0.50
.. l0

22.50
7.t0
5. 30
5. 00
7. l0

13..0
a ..0
8.00
8.e0
8.90
6.8 0
7.60

10.?0
3.00

12.30
6.30

18.07
l0.fr3
2I .60
5.lt
9. ?6

I 3.67
16.0.
t 7.19
18. 36
26.31
t8. l5
I 8.82
17.0?
7.66
8. ?7

16.08
13.06
I 1..?

7. 8.
12.96
I 5.5.
13.57
8.6.

I1.32
I l. te
13.87
10.89

7 .85
I l.?0
13.{9
I 1.52
a.79
7.09

It5.{3
{.90
8. {7

16.56
t?.?1
9.99
7. O5
9 .5.
7.2I

2I.16
16. l8
6. l8

t7.l.
I 1.80
t 0.51
7.0 3

I 9.8?

.82

.75

.06

.79

.79

.15

.92

.16

.97

.98
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.80

.55

.83

.64

.61

.33

.45

.{3

.51

?6.36
22.c.7
?7.01
13..2
19.6I
?7.79
.{.32
.8.2q
37.78
?..65
60.13
57.4r)
20.57
58.r1
35.23
??...
??. n8
?0.00
a7.a5
29.17
a0.2a
13.58
26.?6
36.42
48.03
I 7.56
?2.86
I 3.2F
28.69
?4.57
27 .67
23.5e
63.73
10.13
s0.12

I3l.ac
202. e I

35.4 I
18.70
5? .65
1..34
51.60
56.01
l3.Al
18.9{
14.41
?7.9.
31..3
35.51

13.25
I ?.34
15.60
16.5.
15.76
11.75
14.157
ll.e3
I6.44
12.61
10.40
12.82
l{..2
16.81
10. ?.
10.98
I8. 37
9.39

t?.47
16.99
13.12
l?.03
lI.l8
13. l4
10.40
I9.17
19. l6
9.89

18. ?8
13.73
t8.l7
I0.79
?0.37

13.23
f .54

13.69
3.6t
6.05

Il.t0
l?.75
15.49
I3.68
19.5.
2?..t?
15.61
I r..5
10.00
9.09

21.t7
l0.lr
16.79
9.07

I?.sl
l3.t?
2..5?

7.78
10.69
10.2.
9..7

11.08
7.88

lI.r.
l s.8l
19..0
tl.8l
I 3.36
?3.89
9.70

l/..57
??.f I
I4.06
17.9.
l 2.53
18. 32
l?.{6
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20.36
5.0 0
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8. l0

I5..9
5.f?

17.16

I
?
2
a
2
2
3
?
3
2
a
3
I
2
2
?
I
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3
7
5
3
?
5
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7
?
2
3
?
3

I
I
I
3
0
a
I
t
6
I
a
6
f
I
tl
7
0
6
a
0
9
5
I
5
3
I
I
6
5
2
3
3
5
9
7
3
I
a
a
0
I
I
5
a
9
3
a

0
+
7

ll.
9.
7.
8.
9.
7.

10.
7.
6.
6.

13.
1..
9.
8.
5.
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10.
7.
9.

12.
tl.
10.
10.
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21.o7

I .14
3. ?9

l3.lt
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3?.71
?1.4.
3I.73
57.49
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I15.06
?2.e9
?2.46
66.93
13.91
l7.t?
2?.61
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28.21
17. A7
27.17
a0.96
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{0.69
.5. 76
66.96
3..q0
5{.74
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63.31
65.63
a0.s3
6?. t9
a?.L2
7l .65
a6. e7
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7.51

28.55
a.67
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.43
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.80
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a
5
5
0
7
I
9
6
f
7
{
5
6
I
5
6

8.

7.
tl.
It.
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7.
6.

I2.
1..
lz.
It.
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13.

.37

.?6

.30

.?3
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.5
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32
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.63

.9I

.18

.76

.73

.61
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.50
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Ia.



Table G.3 Iteed variables, Tax Effort' and Per CaPita fuounts for 208

Phase-Down Clties

CASE.NO NAHE I NA}E2 OENSIIY POCPIO PPOORPEP PUNEXPT5 PAGEI9T9 TAXIINC HH PRESENT rLT5

5l
5?
53
5.
55
56
s7
q8
59
r\0
6l
62
63
6r
65
66
(rl
68
69
70
?l
t2
73
7a
?5
76
7T
78
79
80
8)
62

COL U 118US

5rvarlNAH
SOISE CI
FL 0Or1 I NO

EASI ST
PEOR T A

ROC x FORO
SPP I l.6F I
E^SI CHI
EVANSVIL
GtRY
hA T'TOND

JTIOTANAP
SOUIH 8E
CEOIR R^
OES YOIN
sloux cI
YA IF RLOO
xlr{SAS C
YICFIT^
COV INGTO
LOU I SV IL
LEI ISION
PORILANO
FALTIXOR
BOS I ON
CAXBR IOG
FALL RIV
F I ICHBUE
HAV€PHIL
HOL YOXE
L AIEENCE
L O TELL
LYNN
}.ALOEN
It.EU FEDF
PIIISFIf
OU I l.rcY
SPF J NCF J

TORC g S TE
rNN 

^REO8AY CITY
DETFOIT
FL I trI
GPAND RA

JAcr s0N
LTNSING
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SAGINAT
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4a 16.
3205.
3960.
5036.
33e5.
a 309.
3641.
3820.
3855.
.l 77.
.a77.
1967.
.30t.
2182.
3187.
I 652.
I 276.
296t.
3197.
5.t6.
6026.
1207.
3015.

I t568.
I 3936.
l6 I 8r.

?9 36.
I 5s9.
1.2E.
239ft.
98.0.
r)9?9.
8599.

I I 005.
5?19.
l.ll.
5at5a.qt7l.
4721.
a578.
a9.5.

10968.
589..
a.02.
.251.
393..
3.33.
a3?9.
5309.

9.50
10.30
..60
a .60

16.30
5.80
5.60
6.30

1..80
7 .90

15.5 0
9 .60
6.00
5 .90
6.00
5.80
6.70
7.50
8. ?0
6.30

I 3..0
9.20

.70

.50

.50

.50

.60

.?0

.10

.60

.80

.30

.60

.60

.00

.30

.90

.30

.50

19.95
25.9?

9. 99
l0.ll
3 3.68
I t.20
9.36

I 0.43
I 3..6
12.00
t. .85

6 .56
9.51
9.27
7 .68

10.13
10.s2
10.65
t 3.77
ll.l0
16.?l
17.02
) 2.3e
1..50
18.0?
15.35
12.66
13.62
9.8?
9. l7

1..5e
ll.3l
I1.27
10.76
8. l0

ls.l?
7.39
6.83

12..?
9 .96

I 0.5.
10.51
1a.62
12. l6
l?.1.
12.51
I .89

12.36
t2.r3
t3.77

8.
8.
7.
6.

18.
6.

ll.
6.
?.
0.
9.
6.
8.
9.
5.
5.
6.
5.
9.
5.

10.
7.

l?.
9.

10.
le.
lt.
1..
tl.
tt.
1..
12.
13.

TY
ION
LOUIS
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LE

2? .03
39 .9.
3l.rl
63.e2
5a. R7

5.. l3
a1.?l
5l .,.2
70.r1
5l .77
.3.72
a6. q7
39.73
5t.n2
.6.18
5..38
66. q8
.9.69
a7..2
29.0a
82.76
53.26
6R.13
76. ta
59.')6
77. l9
79.68
83...
7a.,17
80.36
77. 3?
79. q8
7a.?o
79.78
76.t 1
e0.75
66. ri8
?1.20
6a.:16
7..37
26. 12
72.67
6I.F3
.5.60
6l.e7
80.75
a6..6
67 .;'0
.7. ?6
6'1. 0 7

3.72'3.59
I .75
3.01
3.99
2 .90
2.61
2 .56
8. l3
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3.?l
?.6t
2 .94
?.o2
2.e7
2.7a
2.8 I
2.61
3 .62
2.36
.. 33
3.70
3 .75
5.34
{ .94

10.6e
f. i3
5. ?9
a .95
a .56
5.53
5.57
a .95
9..5
5.80
a .98
5.73
5.61
5.76
8.s3
2.a1
?.a.6
5.38
?.86
e.. a
3.t2
2 .89
z.ara
5.09
3. s9

25.61
60.2c
61.50
54.2.
.4.09
16.66
17.6e
49. l9
.6.00
20.7.
3fr.7l
t3.?3
17.49
25.86
I l.?.
16.28
45.73
l5.lis
3{.69
4l.e{
?..19
23.88
63.07
75.35
3..11
47.65
37.33
54. l5
13.06
a? .8a
5a.0a
23.q8
35 .4e
35.7{
80 .99
97.5.
23.5.
ll.l7
5. .22
32.60
24. ?5
?6. tr5
?0.87
.2.33
?3. 32
23.35
50.09
?..83
37.50
39. ?8

3.34
8. l5
a .62
8.97
?.tI
3.00
?.06
0 .96
?. (8
?.9f,
3.5.
5.51
1.26
9.71
8.3.
4.06

1.. ?9
20.67
10.7s
18.69
?8.41
l7.ll
1..30
t 8.71
23.3.
17.63
18.?l
Ia.62
I 3.9{
l11.l5
l3.el
16.88
19.03
16.0.
Irt.62
I ?.3?
28.?s
20.67
e0. l3
e3.60
2t.05
2..20
?3.7 I
?.. ?.
20.?0
2t.??
2..0?
?3.34
20.58
22.38
l9.6rr
?..06
16.83
17.80
le.?5
le.5t
10.68
19.90
20.23
16.05
18.1.
22.39
14.95
20.6 I
I 6.85
19.71

ls.l3
18.t5
16.30
14.13
l5.l{
12.s5
t l.e0
l5 . t\5
13.s0
13.s5
l2.el
10. e3
15. 36
I 0.32
10.46
13.89
l?.1.
12.09
12.86
15.74
14.7A
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13.71
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16.07
15. s6

19. l5
23.3t
I 1.58
l?.24
30.37
13.20
l?.07
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NO
PIOS
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LE

E

E
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G

L

lrY

.80

.10

.00

.00

l\)
(^)

6
5
e
I
5
6
6
5
7
6
7
5
a
5
a
5
6
5
a
5
7
I
a
6
6
6

tl
E
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.10
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A9
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9l
9?
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e5
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oeD
LO

E1

R
R

LD

l?.
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Table G.3

CASE-NO NTX€I NAXEA DENSIIY POCRTO PPOORPER PUNEXPTS PT6EI939 TAXI INC HH PRESENT ALT5

l0l
l0?
103
101
105
106
t07
108
109
lt0
lrl

?.r2
3.{{
3.02
1.48
l.?2
5.?2
2.24
7 .86
5.I7

13.73
a.56

120
l?l
l?2
l?3
l?4
125
l?6
l2r
128
129
130
l3l
132
133
l3{
t35
136
137
l38
139
lr0
l.l
lr?
l{3
la.
115
1.6
147
1.8
149
150

DULUIX
X I NNEAPO
ST PAUL
SILOXI
GULFPORT
XANSAS C

ST JOSEP
ST LOUIS
IIINCHEST
AILANIIC
CA r.DE N

FAST ONA
JERSFY C
NFTARX
P T IEPSON
PERTX AT
IAENION
V JNELANO
ALEUOUER
AL 8A }TY

8I NGHAI'I
FUFF AL O

FLXJPA
XOUNI VE
NJ AGAI.IA
POUGHXEE
FOC HE S TE
ROXE
SCHENE C I
SY R ACUSE
IROY
UTICA
IHIIE PL
YONTE RS
ISHSVTLL
BURI. JNGI
CH A eLOf f
OUn HA 11

FAYETI€V
GASTONIA
GRE EIJSBO
HIGH POI
YINSION.
FARGO
rTPON
CINCINNA
CLEVE L AN
COLUXEUS
orYr0N
ELYF I 

^

1 a9..
788..
593 3.
.368.
t58 l.
160..
2533.

l o I6?.
2?3..
3860.

I I 3e5.
I e352 .
1724?.
I 6?52 .
172.I.
825s.

1397I.
682.

?965.
55.0.
5829.

I t ?05.
5.72.

I 6925.
6349.
6673.
8072.
69t.

?569.
?6.7.
6230.
5709.
5t90.

I 15.2.
?581 .
236r.
3l 73.
?608.
??61.
?369.
?648.
?054.
2366.
{6a0.
5082.
5740.
9893.
401?.
63a 2.
3053.

5.30
6.30
3.20
4..0
..70
{.30
5.?0
6. ?0
6. ?0
7.t0
7.80
8.10
9. 90

10.90
6.90
9.6 0
7 .60
6.20
..90
9.30
7.t0
6.?0
7.30
5.90

I l.+5
I l.s8
e.22

15.76
t7.00
12.60
I 3.6!
I 9.7.
10.1.
2?.20
20.e6
ll.t0
I 3.s9
22. l5
t 6.37
1e.26
16.. I
9.82

13.90
t3.?7
I1.99
1..80
15.6?
9.39

10.9.
12..0
I l.9e
8. Z9

10.05
l3.sl
I 3.52
13.18
6.73
7.t8

t 7.71
9 .5a

1..74
19..5
23.5 0
13.69
ll.7?
13.66
17..3
8.63

I I.67
17.05
17.05
13.23
I 3.71
7. t2

72.59
68.13
62.63
?1.e1
??.q7
5I.?l
71.(a
73.76
67.62
6rl.0l
69. c7
67. A2
78. e2
68..a
70.c1
67.26
80.a7
a0.-10
12.^3
7a. A7
8l .'!6
85.1 ?
87.c9
71.48
61.50
78.98
79. .9
5..77
Al.?6
70.fi5
8I.ol
79.^0
53.s0
5l.al
51.01
30. l I
19.11
33.^5
18 .89
32.\l
?0.72
33. r8
28.q1
{8.23
56.99
59.27
7 3.:16
38.97
5?. l3
rl.l9

5.65
I .76
2.55
3.07
2.A?
2.77
6. 3l
3.47
3.60
2.80
3.46
3.t3
2.3?
I .98
3.23
3..1
3.00
I.62
3.f5
5..1
a .24
3 .26
1.?5
2.16

30.32
36.70
60.78
81.12
57.32
3t.7?
2l .9?
22.r5
?5 .96
69.79
51 .15
33.38
2{.91
53.7I
27.41
37.1.
45..5
32.05
37.0.
18. ?2
81.51
?..61
40.11
35.59
1F. 35

333.7e
{8.9.
30.37
19.09
60.12
2?.41
I t5.9F
73.?3
?5.67
52.69
37. ?.
36.60
?4 .9A
26 .99
29.7 4
15.?l
61.0(5
38.31
I ?.33
38.06
.1.52
21.r3
15.5I
25.72
25.87

l2
l3
la
l5
l6
l7
t8
l9

10..0
Ia.30
I1.30
8.00
7..0
?.90
8.30
..1 0

{. {8
6.le
3.57
3.0,
5. 09
?.58
I .70
..75
5.89
5.6a
a.92
3.61
a.35

12.R4
t2.A8
t?.ot
16.58
18. l.
1..?8
15.06
21..0
l?.82
?0.10
l9 .8.
13.18
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12.n0
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I 3.65
12.76
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13. l8

LIS
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.10
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I3.el
2?.15
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18.80
I t.9l
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l4 .61
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l4 .56
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17.35
2?.6s
23..5
1a..8
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a
5

l0
8
6
,
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6
5
8
5
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8,2
7.8
8.2
6.1
9.5
7.5
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12. I
16.6
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16.2
1..5
8.3

10. I
I..0
7.8
8.?

10.3
16.5
9.5

10.7
t7.9
5.?
8.?

I l.e
8.8
9.0
8.6

t2.2
7.a
9.?

13.8
ll..
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?.5
5.7
9.9
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a.?
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9.7
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?.5
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9.5
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st
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R
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3.75
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l.?5
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!8.9t
e1.68
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Table G.3 Need Variables, Tax Effort, and Per CaPlta Arounts for 208

Phase-oown Citles

CASE-NO NAI.IE I NAXEE OENSJTY POCPIO PPOORPER PU}/EXP75 PA6EI919 TAXI INC HH PRESENT ALTS

l5l
ls2
153
154
ls5
156
157
ls8
159
160
l6I
162
163
I t,a
165
I f'6
I f.7
168
169
!70
l7l
t72
173
17.
t75
176
177
178
179
180
IAI
182
183
I 8..
le5
lF6
lA7
lF8
189
le0
lel
lc2
193
I 9..
ls5
le6
ie7
l9E
199
200

LORA I N
MIOOLETO
STEUEtNV
TOLE OO
YAPFEN
YOUt\i GS TO
LArroN
ox L a Hor,rl
IULSA
PORILANO
sALEr.t
ALLENTOI
AL I OONA
EETHLEHE
CHESTER
EASION
EPIT
HARRJSEU
J0 Hr'S TOI
LANCASTE
PH J L ADEL
PIITSEUP
PfAOING
scR r NI oN
IJILXES-8
TILLJAT'S
YOFX
PATTUCXE
PROVIOE{
COLUI'B I A

GREENVIL
SPARIANE
SIOUX F^
CHATIANO
x I il6SPOR
XNOXVILL
NASHV ILL
AUSIIN
GPAI\JD PR
L r/880C x
PORT ART
SAN ANIO
IE X AFKAN
tAco
SALT LAX
ALEXANOR
L YNCHBUR
NORFOLX
PORTSXOU
R I CHXOND

3506.
?540.
3578.
a 716.
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Table G.3 Need Variables, Tax Effort, and Per Capita Amounts for 208
Phase-Down Ci ties

CASF-NO NAI"IF I NAMEz DENSITY POCRHD PPOORPER PUNEXPTs PAGEI9.I9 TAXI INC HH PRFSENT ALT5

201
?o2
203
204
205
206
?07
208

ROANOKE
SEAITLE
TACOMA
CHARLEST ON
HUNT INGT ON
WHEEL ING
GREEN BA Y
I{ I LTAUKE E

3463.
6350.
3237.
?6?9.
5055.
3623.
2l 06.
7551.

14.74
10.03
12.39
17 .24
18.5e
15.33

7 .65
ll.2l

50. l6
47.\7
48.45
58.i1
67 .?4
76.5I
44.90
55.04

6.03
3.35
3.61
3.97
?.88
2.e7
2. e6
?.70

?8.54
19.91
15.93
19.37
20.43
32.10
20.01
18.56

l4 .89
I l.5s
13.32
16.40
16.88
1s.37
12.09
13.72

17.70
16.35
16.70
20.83
2?.74
23.69
13.57
17.39

5
6
5
4
3
9
2
{

8
I
9
6
7
6
7
9

5.10
3.30
4.40
4.80
4.90
5.30
8.5 0
6.90

r.o
Fl
C\I
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Appendix H

FACTOR ANALYSIS AND STATISTICAL RESULTS USING EQUALLY WEIGHTED CASES

In this appendix, we present the factor analysis and statistical re-
sults that were obtained when we conducted the ana'lysis giving each city
or case an equa'l weight of one. The tables presented below should be
compared with those obtained from the weighted analysis in Chapters 4,5,
6, 7, and B.

The varimax rotated factor matrix in Table H.l differs from that
shown in Tab'le 4.5, primari'ly with respect to the fourth and fifth
factors. The following tab'le interprets each factor in terms of need
indicators with high loadings.

Di mens i on Need Variahiles Definin D mens i on

FACTOR I Poverty Poverty variables (eYutHf0v,
PP00RPER, PFEMALHP, PNhl), percent
of overcrowded houses, percent of
houses without plumbing.

FACTOR 2 Age of Hous'ing Stock Percent of houses built before.l939, percent of populat'ion aged
over 65.

FACTOR 3 Densi ty Percent of owner-occupied houses
(negat'ive), population per square
mile.

FACTOR 4

FACTOR 5

Lack of Economic
0pportun i ty

Crime

Percent of population w'ithout
high schooi education and un-
emp'loyment rate.

Crime rate and percentage non-
white.

Table H.2, which corresponds to Tables 6..l and 6.2 1n Chapter 6,
shows the coefficients of correlat'ion of formula amounts with need
scores and need variables. Table H.3, which corresponds to Table 6.3
in Chapter 6, shows the multiple regression coefficients. Table H.4,
which corresponds to Table 6.4 in Chapter 6, provides the statistics
obtained from regressing per capita dollars on a composite needs'index.
Table H.5 gives the average per cap'ita amount under hold harmless, the
present formula, and the alternat'ive formu'las by need score category.
Table H.6 lists the 435 cities and their scores on each of the five
factors; for each factor (dimension), the average score is zero.

In general, the data in Table H.2 support the conclusions reached
in Chapters 5 and 6 concerning the equity advantages of adding age of
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Trble H.l Yarlmax Rotated Factor ilatrix

Fatt6p-t FACIoF - - FaeToF 3 FacTop 4 FAcroH 5

P65AGEO
PCR I XE

.06363

. I 8674
.7 l4?7
.0091 9

. 16197

. I 6838
.07 102
.7228?

--T572T-
.2 I 785

PNI,
PUOHSEO

;74455
.46 I 42

-.26287
.?595?

. I 5625

. I 3080
. I 6235
.6?ca?

.aIs30
-.0?8a6prexalxp @ 

-168r- 
lt2ers .3laa4

PYUTHPOV .96684 -.0?5tl -.03015 .l?592 .14076

POCR|JD .67707 -.54?26 ..03872 .344.1 -.05643
PUOPLUME
PUNET'P75

.69 I s2

.07678
.20016
.13730

----^rEf---- --- r ^467 -.23834
.09568 .51?60 .20664

PA6EI939 .06279 .752?l .36250 .37258 -.16881
DENSITY -.08963 .11974 .70431 .25643 .06532m
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Table H.2 Coefficlents of Correlation Between (l) per Capita Arounts
and (2) Per Capita Need Scores and Need Variables, 435
Entltlement Citles

llclolt

TACTOR2

FACTOR3

FACTOR4

trclot5
P65l6FO

pcR lrf

Ptlr

oyoHsE0

PF€I'IAt HP

PYUTHPOY

PPOORP€R

POCRIO

PIOPI lrxE

PUNEXPT5

OENS I TY

POTNOCCH

PTUL T I

PAGE I 939

PNE*SIR

PC I NC7a,

YEDINC

PRE SE NT

.9708

-.03e1

.0619

.1453

.140?

. l05l

.3085

.80 26

.512 I

.6695

.9589

.9695

.7557

.6685

.1740

-.0072

-.?646

-.05?4

.059{

'.?3??

-.6360

-.808e

AI. T2

.7914

.5373

. ?493

.'a?0a

.0s37

.5143

.?69t

.521 I

.63a I

.7q?4

.7408

.lr4RB

.32A3

.59?5

. ?685

.?C)?6

_.4513

. ?873

.6216

-.6440
_.5883

-.h005

HH

. l4l0

.2cla

.1477

. I536

.0frc8

.2215

. ls70

.0977

.281?

. ?476

.1.33

.l?0r

-.0341

.1 482

.l4T 4

.0 756

-.259I

.25 06

.34 e5

-.3005

-. I ?55

-.?i24

ALT I

.8612

. 3.88

. ?553

.2996

.059?

.41 I I

.306.

. 6.31

.6708

.8319

.8258

.8956

.5256

."t?o1

.?7 97

.1954

-.4301

.?358

.5087

-.5770

-.6316

-.4?07

ALT3

.7976

.3e55

.3130

.3688

.0284

.457 6

.30 l8

.5945

.7031

.7845

.7617

.8340

.4 880

.7076

.3059

. ?548

-.4565

.3066

.5e79

-.6e2I

-.6096

-.7u43

A1.T4

.7t55

.60 75

.29?5

.?591

.0266

.567a

.255+

.4510

.6456

.7359

.66? I

.7786

.25 3a

. 6rla I

.2 tr46

. ?505

-.4t20
.3526

.7t 05

-.7034

- .5544

-. 7569

ALT5

.5 353

. t5 466

.4080

.415?

-.0453

.6?25

. ?346

.330 I

.6857

.5866

.a865

.595 I

. I8?6

.6010

.3290

.3704

-. {99E

.485?

.853?

-.794o

-.4f57

-.6?81

!LT6

.12a7

.76?l

.3914

.3a99

-.0564

.67t6

.I895

.1998

.6??.

.5018

.36ea

..996

.0079

.535+

.3070

.370{

-.491 I

.5I r9

.el I l

-.8171

-.4037

-.5594

ALTT

.4574

.T5t?

.3869

. 3.29

-.0484

.6680

.1973

.??53

.6286

.5284

.400?

.530 7

.0325

.5520

.3067

.3606

-.49??

.5018

.8965

-.8107

-.{214

-.58?7

ALTS

.0546

.81 29

.4 a17

.39{3

-. I 362

.688 I

. 0915

-.0965

.5051

.1 787

.00 l9

.129?

-.25a 0

.3149

.2a5?

.4127

- .4 3E5

.61 08

.9a86

- .81 64

-. I 838

-.?665

l\)
(O
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housing stock to the formula. Again, hold harmless is only weakly re-
lated to need and the present formula exhibits a strong correlation only
with the poverty dimension of CD need. Compared to the present formula,
the alternatives show much higher correlations with aged housing and
density, and for three of the alternatives (nlft, ALT2, and ALT3)o at a
rather small cost in terms of a lower comelation with poverty. However,
there are two minor differences between Table H.2 and Tables 6..l and
6.2. First, the coefficients for FACTOR 2, PAGE]939, PNEWSTR, FACTOR 3,
DENSITY, PMULTI, PUNEMP7S, PCRIME, and POWN0CCH in Table H.2 range from
about.05 to.l5'less, in an abso'lute sense, than those reported'in
Tables 6..l and 6.2 for the same variables. 0n the other hand, the co-
efficjents for FACT0R l, PP0ORPER, PW0PLUMB, PCINC7Z, and MEDINC range
from.05 to ..l0 more, in an absolute sense, than those reported'in
Tables 6..l and 6.2 for the same variables.

The regression results for hold harmless, the present formula, and
four of the alternatives are shown in Table H.3. A comparison of the
relative magnitudes of the regress'ion coefficients ind'icates that (l)
hold harmless emphasizes the age-of-housing dimension of need, (2) the
present formula shows a response greater than $.50 on'ly on the poverty
dimension, and (3) increasing the weight of pre-I939 housing in the
formula increases the emphasis on the age-of-housing dimension, the
density dimens'ion, and lack -of-econom'ic-opportunity dimension. The re-
gression results are therefore consistent with those given in Tables
5.ll and 6.3 and discussed in Chapters 5 and 6. The main difference is
that the regression coefficients in Table H.3 for the poverty dimension
for hold harmless are higher than the corresponding coefficients given
in Table 6.3. The goodness-of-fit statistics (R2, standard error of
estimate) again show that hold harm'less is only weakly related to the
five need indexes.

A comprehensive needs index (NEED) is constructed by weighting the
five dimensions as follows:

NEED = .35 FACT0R
. I O FACTOR

25 FACTOR 2 + .20 FACTOR 3 +

I O FACTOR 5

.383'l

.7457

.9393

.9649

.9442

.9625

.908.|

.8675

.8824

l+
4+

The correlation results using this needs index are as follows:

NEED

HH

PRESENT
ALTI
ALT2
ALT3
ALT4
AL T5
AL T6
ALTT



Table H.3: Regression of Per Capita Amounts Under Hold Harmless, the Present Formu'la,
and Four Alternatjve Formulas on Per Cap'ita Need Scores

(1)
Hol d

Harml ess

(2)
Presen t
Formul a

(4)
ALT2

(5)
ALT3

(3)
ALTl

(6)
ALTT

Regression Coeflrciqnts fo1

(1)

(2)

(3)

(4)

4.29

-.21

.32

.50

3.69

2.55

1 .07

.93

Poverty

Age of Housinq

Density

Lack of Econom'ic
0pportun i ty

Crime

Stati sti cs :

4.69

9.01

3.74

4. 84

25.72

28. i8

3. 68

1 .49

1 .06

L.20

.66

4.29

4. 10

2.03

1 .56

1 .84

.89

5. 16

3. 13

5. 30

2.47

2.36

1.ls

6.94

C\J(\I

(5)

0ther

3.49 .46

.17 .96

.11 .13 -.16 -.44

(6) Coefficient of Mqltiple
Determination (Rz)

(7) Standard Error of Estimate

(8) Standard Devi at'ion of
Per Capi ta Amounts

.97 98 .97 .97

70

4.41

.53

4.67

) 4
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The simple regression results using the comprehensive needs index are
gi ven i n Tab'le H.4.

Next, we examined the formula alternatives using a comprehensive
evaluation index which considers a city's need requirements, its tax
effort, and its fiscal capacity. Both a 'linear index and multiplicative
index are consiCered. Each is defined in Chapter 7. hle obtained the
fol lowing simple correlation resu'lts :

Eval uation Index

Multipl icative Linear

HH

PRESENT
ALTI
ALT2
ALT3
ALT4
ALT5
ALT6
ALTT

.3502

.4251

.61 94

.6335

.6480

.6523

.6744

.6488

.6533

.3909

.6284

.8325

.8495

.851 0

.8578

.8428

.8046

.81 49



Table H.4: Simple Regression of Per Capita Amounts Under Hold Harmless,
the Present Formula, and the Alternalive Formulas on

Total Need (nrfo)a

(1)
I ntercept

223

(2)
Regression Co-
efficient for

NEED

(3)
Coeffi ci ent
Determi nati on

p2

(4)
Standard
Emor of
Esti mate

b

Hold Harmless

Present

ALTl

ALT2

ALT3

ALI'4

ALI'5

ALT6

ALTT

ALTB

$20. 87

I4. 38

14.60

14.90

14.72

t5.28

15. 01

15. 11

15. 40

15.65

$22.Ls

6.78

8.31

9.29

10.05

L2.45

11.00

10. 12

t2.63

13.00

.L4

.55

.88

.93

.89

.92

.82

.75

.78

.41

$26.07

2.93

1.46

1.22

1 .69

1 .70

2.45

2. B0

3.25

7 .57

s

r

a The statistics reported in this table resulted from regres
of the following form: Per Capita $ = a + b NEED, where a
the intercept and b is a measure of s1ope, or the change i
capita dollars associated with a unit change 'in NEED. All
statistics are defined in the last section in Chapter 3.

The intercept equals the avera-qe per capita amount for the
formula being considered.

s'i
'is
n

on

pe

b



Table H.5: Average Per Capita Amounts for Hold Harmless,
Seven Alternative Formulas By NEED Score;, 435

IIEED Score Cateoorya

Less than
- .97 _.97 to -.485 _.485 to 0.0 0.0 to +.485

the
Ent

Present Formula, and
i t'l ement Ci ti es

Greater
+.485 to +.97 than +.97

Hold Harmless

Present

ALTl

ALT2

ALT3

ALT4

ALT5

ALT6

ALTT

$zBr

8.77

7 .04

5. 75

5. 66

2r9l

4.4i

4.74

2.50

s3.83

10.36

8.95

8. 32

7 .75

6.2s

6.72

7.20

5.62

$mJr
12.7s

t2.74

12.88

12.51

t2.6t

t2.7L

13. 04

12 .81

w.zE
15. 56

16 .45

17.22

16.99

18.49

T7.87

17.98

18.95

SZTSZ

78.32

19.81

20.66

2L.20

23. 15

2?.47

2t.9t

23. 83

s43;00

29.L3

27 .55

27 .47

29.43

30.67

26.53

23.73

26.69

N)
l\)
A

a Ths construction of the NEED index is defined in Aprrendix H. The averaqe score of the
435 cities is zero. Cities with scores greater ('less) than zero have above (below) average
per capita need. The categories are defined by standard dev'iations above and below the
mean;68 percent of the citjes are between -.485 and +.485.

,l



Trble H.6 Per Captta Need Scores for 435 Entitlement Cltles

NAI,tEI NAME2 FACIORI F ACIOR? FACTO,,3 FACTOh4 FACTOR5CAcE-. o STATC.,DE

l9
20
?l
?2
?3
?+
?5
26
?7
2b
?9
30
'rl
32
3J
?{
'r5
:6
17
:6

,,1 9
40
+l
a?
..3
4a
.5
o6
;7
tb
69
50

I
2
3
{
5
6
7

E

9
0
I
Z
3
a
5
6
7
I

I

r'

l
I
I
I
I
I
I
?
t
+
+
{
{
5
5
5
5
5
6
6
6
6
6
6
6
6
6
6
5
6
6
6
6
6
6
6
6
6
6
6
6
o
6
6
6
6
o
6
6
6

6I kri I NGtl
F LOI.ENCL
GADSOEN
ITUNTSV IL
r,r()8 I L E
HONTGOitL
I USCALOO
ANCHOfAG
HESA
PHOENIX
SCOTTSOA
TEHPE
T rJC SON
FAYETIEV
FO'iT SXI
LIITLE H

NOKTH LI
P I I..E 8LU
ALAHEOA
ALHAXfiRA
ANAhE IH
8AI(ERSFI
tsERI(ELE Y

EUENA PA
EURBANX
CHULA VI
COT.PTON
coNcoR0
COSTA 

'.EOALY CIT
DOTNEY
EL CAJON
EL I.TONTE
FA IHF IEL
FHEI'ONT
FK€SNO
FULLERTO
GARI.]LN 6
6L E NDALL
hAgTHORN
ITAYTARI)
HUNT I NG T

I NGLL dOO
LUXPOC
LONG 8EA
LOS ANGE
,,IODE ST O

MOiIT E RE Y

I{oUNT A I N
NAPA

I .533
ol6tl

I.OII
-. I90
l.6lI
I .830
I .256
-. 786
-o466
-oI5t

-I.Ie0
-o635

. 169

.20 2

.577
o 652
o 530

2.t04
-o176
-.885
-.94 I

.37 7
o 066

-o98t
-ot62
-o167
1o096

-l.l5l
-.633
-o9Eb

-l.0lrr
-.529

.330
-o063
- o 9ti4

o 596
-1.010
- I .054
-.dlz

-1.065
-e655

-1.0I0
-.e57

.0 l5
-o47ts
-.04I
-.5 36
-o980
- oU65
-ob67

-o I a3
- l .2+15

-l.l.r0
-l .0?2
-.975
-.548
-.3o0
I .0h9
-.5+9
- .6?7

-1.2+9
-.2?1
-.3?2
-.0 75

-l .084
-.60{
-odi3
-o7fi7
l.lo5

.9? 0

.092
-o6i5
1.771
-o0rr7

o 331
-.2e3

.7v9
-.6+5

.oT6

.577

.203
-.?45

.9e9

. J70
-o644
-.142
-. I39
-.170

.6t 6
I .325
-. 129
-rOl0
1.502
.ltr9
.6 t3
.971

- o477
r5-tt

1.2ri3
-.478

_.a j3
_.5J6
-.d,b4
-.7:9
-.3u I
-.17 0

- I .3.+5
_.6a2
.4l g
.0l,3

_.7T0
-l.Ju3
_.+J0

-2rl:r0
-.3o5
-rBJ6
-.6.C9
_.b l2
_.o73
_.6y+
_.5?o
_.6y9

-2 o 069
.zlg

-.5f6
-r3b3
3.0u9
-.599

-l.lu6
-.5o9
-.du5
-.6 u3

.557
-. 7J3
-. 1c5
-.1 l?
-.6:rl
-.0y0
_.Y L7
_.+13

.0Jg
-.I61
-.Iu7

-1.u55
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-.1/9
_.1) l2

-l.tob
-1.6J2
-.605
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SA
F
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Y

l.!
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E

ON I]EACH
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. JE8

.27 +

.bgl
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-.232
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-l.all
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-.679

.664

. +63

.35/
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-.24 (,

.22?
-l.l3E
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-l.166
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-1o054
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-.336

.589

.339

.467
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'o662

.981
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-.??7
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1.563
-.171
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3.330
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.085
l.ll3
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Table H.6 Per Captta Need Scores for 435 Entitlement Citles

CASE-NO STATCOOE NAt,IE I t{AIIL2 FACTURI FAcTOR2 FAcIots'J FACIOF{ FACTORb

cl
52
53
q4
55
q6
\7
58
i9
,!u
6l
62
63
64
65
66
al
f.8
69
70
7l
72
73
74
75
76
71
7d
79
80
pl
x?
a3
,t4
85
h6
xl
h8
F9
q0
.rl
q2
q3
94
v5
qo
q7
9d

I00

o 7q4
-.4r.9
-.176
.ll2
.021
,592

-o 099
1.075

.249
-o285
-.5tr9
-o106

.245
-.5c 9

oU72
2.2F8
-.lq+
-o3+6
'41Io$33
o T+9
.?75

-.177
.0el

I .91.
-.1+6

.964

.5 78
-.137
.l?l
.Zr0

-.1?3
' .2a9
-.7d0
-.3.r6
-.0r'2
-. 3r1 I

.414
-.245

.?+?
-.279
I .2t6
-. t9?
-o413
1.972
-o 1fi7

-lo0rr I
,lx3

I .2r.5
o640

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
8
B

I
E
8
9
9
9
9
9
9
9
9
9

. UAKLANI)

. ONTARIO
o OR A T\6E
. oxNARt)
. PALO ALT
. PASADENA
. Poi,tONA
. RE00N00
. REDrool)
. x I chl,toNu
. RTVEHSIO
. SACRAI.t€N
. SAL I I{AS
. SAN EERN
. SAN DIEG
. SAN FRAN
. SAN JOSE
. SAt\ LEAN
. SAN HATE
. SANTA AN
. sANTA tsA
. SANTA CL
. SANTA CR
. SANTA I{A
. SANTA xO
. SANTA RO

. 5IASIDE

. SUUTH 6A

. STOCXTON

. SUNNYVAL

. TOFRANCE

. VALLEJO

. VENTURA

. IEST CoV

. rESTI.r I NS

. TIIITTIEH

. AURORA

. bOULDEK

. COLORADO

. DENVER

. PUEBLO

. UR I D6EPO

. bH ISTOL

. DANdtJHY

. HARTFOkU

. MLR IDEN

. tt I LF0Rtr
o NLw bHI I
. NET HAVL
. NL Yl Loliu

ARUINO
o
cI5C0

c 195
.007

-.93I
.290

-.995
-o382

.076
-o 77b

-1.010
.071

-.427
o 20J

-o2l'r
.360

-.249
-.1o7
-.505

-1.055
-o998
-.?07
-o 169
-o955
-. l6U
-o035
-.635
-o591

o 50{
- o728

.550
-I .075
-I.240
-.30 7

-.77U
-l r 144

-oU43
-1.016
-ob99
-.516
-rI36

.053

.289
-.194

-l.l I I
-.7u4

.612
-.799

-1.075
-.676

,507
-.050

.42t:.
-. d35
-.96 0

-? .07 9
.0ll
. {go

-.90 I
-1.463
-.626
-.606
-.1??
-.0I7

- I .309
_.1f 2
-.599

.61 I
- I .075
-.391
-.$97

-1.609
.46I

-l .189
I .790

-1.e45
.212
.020

-2.27?
-. 1+5
-.0+6

-l.a6l
- l .281

-.2a-4
-.363

- I .335
-I.592
-.37a

-1.164
.358

-.122
.444

-.354
.078

-.485
-.121
.l l+

-.003
-..i17
.ll0
.69 3
.770

. I o3

.5ud
-. io0

.ba7
-l ooo9
-.o14

.0u5
-.0r1
-. arr5

.t.Y7
-.t16
_. Jrz

.5+4

. Jy{
-.6u0
_.0J9
-.J13
' .1L?

-1.0u4
.510

-l.aJ9
-.5r3

-1.017
-.063

-1.3/0
- I .0..6
-.?cu
-.064

.344
-1.013
_.6d9
-r?9{
-.7 a0
-.371

o 0J0
_.yu I

-I.l02
-2.{J0
-loUUl
-. o.i4

.5u7
t.2J9
l.cc3
.6t5
.713

l.l 16
. /64
.Yrl
. cr?

-.0o{

o
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CIIY
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.405
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o7 67
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I .499
.64 7
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e507

I .65I
o 60t

1.123
o 416
o 756
.601
o 175
.682
.436

l.l?E
.2I U

I.a93
.87E
o 439
o 699

I.121
.146
.4t I
.905
.717
.390
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.34{

I .326
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CISE-..C STATCODE NAI.IE I

Irble H.6

NAHL2

Per {aplta lieed Scores for 435 Entitlement Ciiles

rAcToRl lAcIOR2 FACToT{3 fACTok4 FaCToR5

'.216
-o532
-o 147
-o305
-rlt5
?. 153
2.366

o 39E
.719

1.995
l.+75

o32?
I .02b

.040
1.009

. t57

. {69

.lll
l.loa
l.a4l
.2{3

1.016
.200

1.0?0
.526

l.l l3
-o769
I .690
.157
.06{
o 296
.775

-. 183
-l.o5a
-r9t7
-r750
-.22r.

.045
-.371
-.545
I .823
-.571
-o0t5
-o560
-.597

. 013
-. 213
-.719
- o977
-.391

i
2
3
I
5
6
I
I
;
"
I

2
3
e
5
6
1

I
I

I
I

I
I
I
I
I
I
I

i
!

I
I

I

!

9.
9.
9.
9.
9.

I0.
Il.
I?.
I2.
L?.
t?,
l?.
12.
I2.
12.
l?.
12.
L'r.
I2.
I2.
12.
12.
le.
12.
12.
12.
I3.
l3o
13.
13.
13.
13.
I6r
17.
I7.
17.
I7.
17.
17.
17.
17.
17.
I7.
17.
17.
17.
17.
I7.
17.
17.

-.77 0

-.J3{
- o636
-o451
- o779
l.l?2

.53 0

- L .279
-.547
1.082
-o481

.ts07
,7 +6

-.548
-.962

o 766
.175

-.0 9T
.901
. u36

r .536
-.206

o690
.72+

-e69E
.2o I'd.238

I.0a2
2.63d
L.'a?6
I.b35
2. l+7
-.506
-. 753

-1.18{
-.34 7
-r095

.455
-.355

-L.27'Z
3.?99

-l .066
-.9.1t
-.527
-o07{
-.197
-o496
'.?3-l
-r0JO
-. {95

-.{02
.90t

-.528
. I86
.032

I .304
-l.lo+
-.235

.565
I .306
'.22?

.092

.316
_2.9?7

.050
-.160

.90u
-,7+7

- I .628
.055
.2l o

I .39+
-.091
.5{5

- I .065
.515

- I .283
-. +49

. a59
-.429
-. 186

.238

.203
-. 316

. gg2

.96{

.571
-.237

. t29
-.91 7

-. 156
. 291
.306
. o5l
. +88
.60 6
.258
.51 I
.05+

-. TEtJ

.0s4
-.3.:3

.353

.32|t

.025
-.ltrl
?.6 tt 3

-1.283
-l.154
-o635
-o556
-. ?h0
-.0a5

.653
-l.I54
-1.148
-o954

- I .332
?.215
-'61I
-.800

-1.3t,3
.Itr5

-of-i7
-1.014
-.3c3

. l4l

.5?5

. ?87
-o400
-.293
-o026
-o)99

o4l8
o 6x9
o0?{
.55 7

?. e?3
-o6o9
-o578
-.1r0
.ll7

I o645
.ll4

-.2tt6
-o320
-.221 0

-.067
I .0 12

r 3?4

.42 3

.b l7

.045
| .3a4
.lo5
.gzI
.2l g

-.179
-.006
-.7I9

.0c0

. c.uL
_2. ?aL

1.7J9
. J!0

-.Jug
-. d4l
-. l5E
I.JJ9
-.320
-. Jo?
-.lJe

-2.lJI
_.2J I
-.:eJ7
-.0d5
-.2+0

.0a 0
-.e2L
-.5o5
.Itl7

-.J62
-. d99

.7: I

.517
- .3cl

'?. I 14
.6o+
. )5I

-.Jug
1.7:5

.5ug
-.7o0
.6)6
.0el
.0:l
.z. lg
.0 ,6

_I.620
.5++

NOIi I{ ALK
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ST AI,IF ORI)
TA T E }iBUR
rEST HAV
IILIlINGI
TASITINGT
tsOCA RAI
CLE ARIA T

DAY TONA
rORT LAU
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H I ALEAH
IIOLL Y TOO
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HIAHI
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Trble H:6 Per caplta Need scores for 435 Entiilement criles

CASE-rr0 STATCODE rtAr.tt I NAHL2 FACTORI FIcTOIT2 FAcTOk3 I.AcTUn4 FACTOR5

lhl
Isz
ls3
154
l5s
156
ls?
158
ls9
l,'0
l6l
| (:''a
I rr3
lao
I ri5
166
t67
l6b
169
170
l?l
ltz
173
174
175
176
t77
178
179
l8o
It I
lA2
lh3
I r..
lF5
I r,6
187
I f{U
I 1.9
lq0
lql
lq2

cAb0
LE
NE

I8.
lE.
18.
lB.
Ig.
18.
16.
18.
Ig.
lg.
lg.
I9.
19.
Ig.
19.
I9.
lg.
19.
19.
20.
20.
20.
20.
21.
21.
?t.
al.
t?.
??.
22.
22.
?2.
c?.
22.
23.
e3.
24.
Z5o
25.
25.
25.
45.
25.
25.
?5.
?5.
25.
25.
?5.
25.

Al{DLRSON
EAST CHI
EVA'{SVIL
Fokf rAY
6AI{ Y

HAt{MONO
I ND I ANAP
L AF AYET T
HUNC IE
SOUTH BL
TERRE HA
CEUAH FA
CEOA'T RA
COUNC IL
UAVENPOR
oEs HOIN
DUUUOUE
SIOUX CI
TATERLOO
KANSAS C
OYERLANO
TOPEKA
TICHTTA
ASHLAND
COVINGTO
LOUISVIL
OTENSEOR
ALEXANOR
tsATON RO
LAFAYETI
LAKE CHA
r.t(TNROE
NEI ORLC
SHREVEPO
LEIISTON
PORT L ANI)
bALI I XOH
B('S T ON
BfTOCK T ON
CAHtsR IDIj
CH I COPEE
FALL RIV
F I T CHtsUH
ItA VT T(H I L
ItOL Y OK E

LAT,HENCL
LT OI.,I I N5 T

LOT E LL
LYNtr
I.IA L DE N

-o390
o47 I

-.213
-o547

.580
-o769
'.?79
-.665
-.023
-r49o

.036
-.533
-.654
-.085
-.287
-o349
-o{9O
-.233
-.1lJ

.250
- I .36e
-.362
-o 126

.23?

.531

.661

. 194
Z c9OY

.601
I .670
I .525'e.9ol
z.?05
I.o69

.002

.3?l

.7 l6

.262
-o509
-o349
-o789

.042
-r416
-.497
.l9l

-.231
-.721
-.140
-.32b
- o 660

.l92
- .615

.42b

.2E5
- I .4+5

- .575
-.3E0

.27 4

.657

. 069
1.316

. l8+

.I07

.016

.2bti

.50 0
_.099

.766

.l+7

.213
-.97 0

.?67
-.e3o
I.120
.al8
.354

-.060
.{lg

-.392
-.739
-.651_.II6
_.260
_.ogl
l.149
1.178

.370

.67 7

.21 3
I .037
-.3E5
l.{67
I .017
I .269
I . 102
I .00s
.049
.6U2
.906
.d05

-.1 74
I .451
-o440
-.543

.5?L
-.026
-.2+4
-. 174
-.le 2
-.697
-o5?l
-o$92
-o3it7
-.8 35
-.418
-.3\3
-o0oi
-.576
-.777
-.651
-.951
-o031
-.3fl8
-.7 ?3

.49 I

.l o9
- t2t<2
-obtll
-.200
-.5 33
-r654
-.6e 7

.476
-e6?5
-o067

.356

.967
?. t?9

. Utr6
2.859

.07?

.5(rl
-o008
-. 1q4
.4r4

1.47I
-.eLB

.75o

.777
l.lz9

.l rt bt

I .6.r6
.ol6
.5u8

I .7)y
1.176
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.0{g
.3+7
.6y I
.at5

-lo3o8
_. la6
I.let

. lo0
-.2.11

.901

. e55

.L2t

.6o7
-l.ao7
-.371
-.550
-.+tlg
2.2U7

.6e9
_.0J0
-. do5
-.715
_.{0E
-.dtrl
_. 016

.t5l
-.3o4

.)Y?
-.cal

.915

.41 9

.7o0
-. Jo4
I . I +5
l.J5o
.7or
. uo8
.602
.610

l.lv0
. yJ3
. y5d
.rrc?

-.592
.341

-o236
. 153

I .036
-o7ll
-.?19
-o706
-. +33

.099
-o98t

-lr0l6
-l.ll9
-o9{9
-r916
-o{69

-l.7la
-l.l6a
-.923
.2{0

-.010
.093
. l0{

- I .029
-1.160

.33E
-1.079
-.161
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-o675
't?6?
-o685

.980
-o062

-1.196
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-o86d
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Table H.6 per Captta Need Scores for 435 Entitlement Cities

CACE..,O STATCODI NAXEI NAIIL2 FACTORI TAcTOIi? FaCTOa3

?r I
2,,'c
Zr3
?14
1r,5
2,:6
?'f
'? rb
?n9
?10
2ll
7\?

?5.
25.
-15.

25.
25.
25,
25.
25.
15.
'16.
?6.
26.
26.
26.
?6.
'26.
26.
26.
26.
16.
26.
2b.
26.
26.
'd,6.

?6.
?6.
26.
?6.
26.
26,
?b.
?6.
27.
27,
2'l .
?7.
?7.
27.
?7.
28.
28.
cB.
29.
c9.
29.
29.
a9.
19.
J0.

-.bdU
, Jl5

- I .296
-.665
-o649
-.538
-.102
-.7a.r
-.50d
-o63{

.?5?
-.33s

-i.150
- I .346
-r064
-.56t
-.171
-. 090
.05I

-.247
- o4?l

-I.?09
-I o{93
-.?02
-.306

-1.167
- I .346

.2?L
-1.437
-l o390
-1.107
-l r399
-.93 7

-l.2bc
-.26b
-.356
-obl6
-.659
-.55 7

-.582
.7 ??
.996

c.003
-o I38

- r .261
-. a56

o00{
. l5l

1.000
-. 195

.60t)
1.663
.621
.l ?7
.50?
.530
.665
. 102

I .065
. 132

l.ol'Ii
I .014
.el9_l.oa6
.5gg

-.2+7
-.I71

.97 2
1.247
I.182

. 130
-1.102
-1.556

.913
-.327

_1.90+
-.703

. e93
-1.736
-1.182
- I .901
_1.463
-.612

- I .779
l.{37
1.243
-.643
.I4o
. 019
.669

-.923
-.185
_.626

.27 a
-2.231
-.21 I

.550
1.227
.346
.l0l

..+- l

.1a7
-.3r. I
-.3r9

o 2x8
2 o bgli

.163

.6q 0

.344

.7tt6
-.900
-.dl)5
- o94?
-.943

.2i5
1.472
-o508
- o6?6
-.328
-.177
-o578
-.735

-1.430
-.7 ?0
-.579
-.712
-.297
-r3r2
-.746

-1.394
-l .2t+?
-1.0??
- I .3+6
-o570
-o550

.563

.l{r3

.028
-.117

.??8

.5x I
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l.eoe
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I .666
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.55 I
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_.333

.o19
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.067

1.to7
3.0.i6
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.202

1.45a
I.375

.2o 0
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I.EI O
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-.0oI
-.0o0
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0
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rrT
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h

Ok tr
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-l.o50
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.241
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-o685
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-r603
2.512
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- c429
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el9
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fable H.6 Per Captta l{eed Scores for 435 Entitlement Clties

CASE-IIO STAICOUE NAI4E I NAHE2 FACTORI FAcTU}T2 FAcTop3 FACTUx4 FACTOR5

asl
?\2
2q3
?54
?65
256
?\7
254
?5e
2r,(l
2tI
?rZ
?A3
?64
265
2 r.6
2^7
2r,d
2A9
?70
2tl
27?
273
?7.t
2t5
216
?77
278
279
2A0
?el
?8?
2rt3
2e4
?85
2,r6
?87
286
?.vg
290
2eI
?.r?
?q3
? c,4

2q5
Cab
?e7
?e8
/e9
300

s
ER

CITY

LD

ILs

NGE
H

N

ITY
Ncll

fioY
LE

TY

()UL

ON

-. I97
.4b4

-.025
-1.I39

.760
-.267
2.I10

. a6l

.160
r 905
.3+i
r 237

-. 0+g
,656

-.063
.066

_.756
.204

-.206
. ag6

_.996
.906

-.265
-.091
-.920
I.a02
1.575
1.554
I .730
-.21 I

.006
-. {60

.5 37
I .239
l.l l0
.l+8

1.50?
l.l9+
1.604
I .598
.l l4

-.?07
l.I6e
-. l4+
-.5?v
.l0q

-.406
-.1?6
_.4ub
-.2b5

J0 o

31.
il.
32.
33.
33.
3i.
34.
34.
34.
3{.
34.
3{.
3+.
34.
34.
34.
3t.
34.
3$.
3{.
34.
34.
34.
35.
35.
36.
36.
30.
36.
36.
J6.
36.
36.
36.
J6.
36.
36.
J6.
35.
36.
36.
37.
37.
37.
37.
37.
J7.
J7.
3l .

6HEAT FA
L I NCOLN
Ol.tAHA
LAS VEbA
}IANChE S I
NASHUA
A TLANT I C
BAYONNE
6LOOI,IF IE
CAi.DEN
CL I FTON
E^ST OHA
EL T Z AtsET
ll{V INGTO
JERSEY C

LONG BRA
NETARK
PASSA I C

PATEHSON
PERTH AX
SAYREV IL
TRENTON
UNION CI
V INELANO
ALtsUQUE'{
ALbANY
B INOhAHI
BUFF ALO
ELH I RA
I,IOUNT VE
NET ROCFI
NET YORK
N I A6ARA
POUGHKE E
HOCITE STE
)rorE
SChENECT
SYRACUSE
THO Y

UTICA
rHI TE PL
YONKERS
ASHEV ILL
bURL I NG T

CHAKL OT T
OURhAH
FAYETTEV
GASTONIA
GHE t. NSEO
IIIGh POI

-. ?56
-o6?3
-.2 35
-o54t
-oJ69
-. o7a

.690
-.376

- I .093
I.190

-1.271
-rJ55
-o091
-o863

. J39

.050
I .58+
.3{7
. O23
. 126

-1.328
.519

'.217
-o347

r 295
.0c7

-.250
.085
.475

- c177
-.7?l

. 155
-.4 l5
-o006
-. 059
'o420
-.453

.054

.l2l

.06?
-.606
-od08

o tr56
-.2A1

.340
I .093
I .919

. ?88
-o035

.:rZ l
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-r023
-.2t19

.2tt8
-. 061

.30B
1.8,. I
.l ?8
.003

-.071
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?.379
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?.279
lo05{
- o 8fl6

o 958
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.949
r 099
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I .089
3o55{
-.103
1.0i8
tI 25
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.61 3
.7n8
.710
.2e0

l.?o7
l.77lr
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-o5rl
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. 1r.6
-.518
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-./t2
-olxl

-.?71
- .599
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.555
-1.?74
-lo5ll)

3.80 0

-l o443
-.032
I .786
-.715
I o tl52
-o397
-o335
'o9?7
.330

I .719
.l{5
.lEl

-o845
-o8t9
I .28t

- l .851
-o239
l.?aE
-. i06
-r68$

.536
-.910
-.050
-r29E

.675

. 165
-. +32
-.025

-l.165
-o853
-r135

-1.091
-1.063_.29u
-olZd

.421
-.903
I .259

o 769
.70 0
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CA<E.NO STATCUUE

Table H; 6 Per Capita Need Scores for 435 Entit'lement Cltles

NAhI I NAritz fACTORI fACTOHA FaCTOx3 fACTOx{ FACfOR5

3i I
fi2
3n3
3d{
3^5
3ir6
Jrr7
3og
3 (,9
310
3t I
312
313
Sltl
3t5
3t6
3t7
318
319
320
321
17?
323
32A
325
3"6
3?7
326
3?e
330
331
372
333
334
335
336
337
338
J39
340
3+l
34t
343
1r.4
3r5
316
3q7
346
3r9
3!.0

37.
J7.
37.
J8.
J9.
J9.
39.
39.
39.
39.
39.
39.
J9.
39.
Jg.
J9.
39.
39.
39.
J9.
39.
39.
J9.
39.
39.
40.
.10.
40.
40.
{lo
4l o

{I.
ll o

1?o
1?.
12o
4?.
42.
+?.
1?.
1?.
+2.
1?.
+?.
e?o
12.
12t
42.
4?.
+?.

.ll5
I.93J

o 56U
-o505
-.203
-.057

.590
ol 12

-IoIl4
.097
o0?b

-o664
-I.I89
-1.282
- I .059
-o096
-. 196
-.135
-.31e

-1.293
.035
. 180

-.326
'.462
.03t
.89e

-.0E5
.325
.007

-.371
-.298
-.61E
-.503
-.561

o 198
-.51 I
1.02I

.361
-. 190
1.I04
-.350

.430

.17{

.330

.229
-.1l6
-.24b

o 027
r 263
.175

_.230
.833
.07 2
. l6l
.815
.967
.319
.607

1.195
. 178
.371

-.318
-.576
-.777

.l g4

.5+4
_.560
.6l g
.253

-.549
,17 6

l.38l
.69t
.1,t7

I .03?
-.701

. +04

.142

.026

.622
l.{45

.730
-.387
I .386
I .888
.965
.l?1

1.868
.756

1.857
1.649
l.6le
t.d2+

. d33
l.I7o
?.00{
1.o60
1.868
1.a35
1.d76

o I (l,t
-o5.r7
-.1(t?

.5tr0
-.4(t5
-e l;6

. d98

.9tl8

.0o9

.ll2

.355
-.47?

. 115
-.646
1.617
-o357
-.353
-.51 0
-o454

-l.l?7
o 065

- c299
-.1?9
-.3o I
-.5+l
-.6 37
-o419
-. E73
-.E63
-. 179
-.?7 6
-.4+\3
-o 773
-.21 7
-.559
-o4frl

.5{r8

. 144

.0L.r+
o4tl4
.031
.69 7
.?7 g

.82 0
o680
. I c7
.ll4
.412
.24 4
o $tr15

- l .05.1
-.6t5
-.0+ I
-.6J5

. {Ja

.5 76

.393

.5e5
-.1o0
-.4y6

.591

.532
-.5r3

-1.0J7
-.4u0
l.lvl
l.lsa
.2+l
.62 6

-.0o I
.254

-. 3ya
o 559
.5r7

I .0o2
-.7tt3

-l.yo3
-. 7.r4
-.dJ6

-l r7:3
-.3o9
-.6u5

.0 ,9
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.3 17

.0I0
l.I){
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.l o3
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.5c.f
.5 /5
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o432
1.075
I .256

-1.t60
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o 979
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. {99
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-l o l{9
- o 0t|9
-o332
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-r655
-o l'l3

.139
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.62{

.31I
-o335
-. 070

.21 I
o 6tl6
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.2{ I
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-1.26?
-.706
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-r859
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a t

Trblc H.6 Per Cepita Need Scores for 435 Entitlemnt Citles

CASE.NO STATCODE NAHLI NAI.tL2 FACIoRI FAcToR2 FAcTok3 FAcTOd{ FAcToR5

3ql
352
353
3s4
3,.5
356
3\7
358
359
3r.0
3{. I
3o2
3r.3
3 f,4
3o5
3/.6
3r' 7
3AE
3'r9
370
371
37?
373
371
375
376
377
378
379
3x0
3rI
3x?
3A3
3r tr
3x5
386
3F7
3 f,6
3x9
3c0
3qI
3'r 2
3qJ
3., q

3q5
3eo
3e7
3qB
3q9
400

T4.
41 .
+4.
44.
{5.
{5.
{5o
45.
{6.
17.
17.
{7.
17.
{7.
{8.
(8.
48.
rr8.
{8.
{8.
{8.
T8.
{8.
+8.
4Eo
49.
{8.
tE.
46.
{8.
{8o
48.
48.
.18.
{8.
{8.
48.
a6.
{8.
4tr.
{8.
48.
48.
{8.
48.
,+8.
{6.
{8.
48.
49.

CPA IYS T ON
PA TTUCKt
PHOV IOEN
IART ICK
Crf AxLE S T

COLUI.IB I A
GREENV IL
SPART AN8
SIOUX FA
CHAT TANO
K I N65POR
KNOIV I LL
|TLHPH I S
NASHV I LL
Ats I LENE
AnAR I LLO
ARL INGTO
AUST I N
BEAUI.TONT
BROINSV I
BRYAN
CORPUS C
OALLAS
EL PASO
FOHT ToR
6ALVESTO
GARLANO
(riiAND PH
IiARL I NGE
riousToN
IRVIN6
r ILLEEN
LAHEDO

.LUEUOCK

HC ALLEN
MT SOU I TE
il I OL ANT)
OOESSA
PASADENA
PORT ART
SAN AN6E
SAN ANTO
SHERMAN
I I MPLE
TEXARKAN
TTXAS CI
TYLER
hAco
r ICHITA
0b0Elr

-I.09+
-.37E

..l-20
-1.086
2.277

.7 16
l.l6+
l.{10
-. +67
I.651

.501

.750
1.t89
.160
.452

-.020
-1.015

.566

.963
o.26u
I .556
I .396

.?71
1.829

. 25?
I .255

-I.027
-. t5l
5. 189

o {54
-.U10
I.O8I
o. 099

.6 7l
5.05I
-o954

.364

.{15
-o671
1.166
1.068
I.d36
'o4a?

.d3{J

.67 I

.0 05

.I 06
1.032
.237

-oU0l

.399
l.0ll
I .797
-. 192

. l9+

.048

.??5

.21a

.l eo

.73b

.500

.749
-.u03
-.113_.{16
-.363
_.923
-o{97

.040
-2.7 0 0

-. 179
- I .538
-.81 I

-2. 0 1t
_.556

r 2gg
-1..+7E
- l .612
- I .454
- I .015
-t.451
-1.-c47
-2.419
-1.0I2
- l .615
- I .705
-1.165
-1.522
-r.559

.031
-.065

_1.1?4
.46 2

.2?5

.677
- l .260
-.054

.704
_.043

.103

-o9rt3
.525
.6h4

- I .376
.2v3

-.059
_.1q5
-.2zr3
-.2rr I
-.'lxi

-1.026
-o573
-.2t 9
-o5x9
- o7'?4
-o7tt4
-.{13

.266
-.6a?
-o280
- .564
-o397

.003

.2 o5
-o455

.2 o5
-.884
-.5oT

-l.ll7
r I i0

- o?62
o ?a5

-o080
_.!rr9
-.5h6
-.966
-oU65
-.5 t2
-o296
-o894
-od54
-.1?4
-oltt4
-o663
-.7?5
- o697
- o4(6
-o8'1 0

-.5 i8
-oJ36

. 916
I.0Y6
.6:)d

l.lJ2
-.7u5
-.6b 3
-.Io5

.0 c2
-o{o0
-.299

- I .0b0
_. dd6
-.zuE
_.35o
_.1 a6
-.6C?

-1.060
-l.5la
-.rrul
I .5I4

-l .0o3
o lCo

-.'Lo6
.6v9

-.0u9
.0y3

-.Ul{
.3>2
.lu3

-.?al
-.559

-1.6u6
logbg
-.6+6

.5+ 5

. JU9
-lo06Z
-.0+0
_.25 I

.bu4
-.4/6

.6.6
-.1L4
-.+J3
-.Jo7

. lc9
-.64?
-.7{5
-.71.r

. I rJ+

T

ct

ON

-.3 95
-.662

.69{
-o256

o 856
.907
.730
.436

-l. oa7
.801

-o891
-o078

. l3a

. I95
-.61 7
-.2?5

.05d
-. 123
-.00J

-2.609
-.739

. 126

.985
-.665

.212
l.l7e
-ot7E
-.399

- I .755
.585

-.55{
-.?9?

-2.92b
-.?69

-2.28u
-.826
-.589

-1.037
-.836
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-.653
-.032
-.316
-.510

.015
-.20o

{02 7
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CAqE-!O STATCODT

Lbla L.a Prr CrPtt! lbed Scores for 435 Entltlernt Cltl.r

NAMI2 FACTORI FACTORz FICTOX3 TACTUT'{ FACTORs

4n I
4 r'?
413
41, T
4rr5
4lr6
4rt7
{rrU
eir$
410
4l I
4lc
413
il{
415
.16
4)7
.16
4lv
r20
.2I
422
.23
1-?1
a?5
q.?6
4?l
428
4?9
4?r,
411
43?
433
4 -ie

4?5

.l l3

.580
o039

-.565
.b?9

-.02E
.209
o 4t3
.789

L.972
l.lt2

.7 $7

.??4
-. 173

-1.239
-.3aU
-o621
-o635
'o072
-r139

c27l)
o 540
.657

-o715
.e07

-.880
-r555
-o506
-.d15
-.355
-. I06
-.596
-oJ76

. 136
-1.136

-'715
.5rr9

-.036
1.717

-l o?z?
-o458
-r290
-.326

o 439
.6.t2

-.?tl6
.138

-.5'16
-1.0a{
-.1 ?3
- o678
-.90 3

. I83
-' 715
-o7c9
-.798
-. 174
-.275

-l o024
-o lxll
-.2x5
-.3+7
-.0o0
-o254

o6'?9
.7he

-r06?
.0e6

-o699
-. 058

-.0:0
'?.LUl
_.434

-1r667
.2 L6

_.T16
-olT5
-.3u6
-.J+2
.Jr7
.IJ3

-.0rr5
_ .la4
-.ly?

-l.oog
-.laz

-l.lJ0
-.5o9
-.5r-,6
-. Urd
_.el 0

-l.IsU
- .6cr5

.592
-olo5

o d56
. {+6
.9.r3

-.5{9
- l .741

.3dg
-.175

o5.r0
_.ll{

.5 u2

{9.
$9.
49.
51.
51.
51.
51.
51.
5I.
51.
5J.
51.
51.
51.
53.
53'.
53.
53.
53.
53.
53.
5T.
54.
54.
54.
55.
55.
55.
5bo
55.
55.
55.
55.
55.
55.

G

NE rS

G

H

NAf.rE I

Ot{t.!1
PROVO
SALT LAK
ALT.XANDR
CHE SAPEA
HATPTON
L Yf.lcltBUR
,YI, IJPORT
IIORF OLK
PE TER58U
PORT SHOU
x I cHr{oNo
ROANOKE
VI'i6INIA
ELLLEVUE
EVERETI
RICHLANI)
SEA T TLE
SPOKANE
TACOHA
YAX I}TA
CHA}TLE S I
HUNT I NGI
rE IHTON
rHEEL ING
APPLETOR
bHEEN 8A
KEIvOSHA
LA C,{OS5
HAI) I SON
I{ I L TAUKE
0SHfiOSn
I{AC INE
SUPE R I OH
}JIST ALL

F CITY
IA
XE

- I .978
-.102

.753
-.793
-.660
-. 750

.897
-.693
_.390
-. I79
_.329

.3E I
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Appendix I

CORRELATIONS BETWEEN PER CAPITA AMOUNTS AND NEED SCORES AND NEED
VARIABLES BY POPULATION SIZE

In Tables I.l to I.7, we present coefficients of correlation between
formula amounts and need scores and need variables by city size. ['lith-
in each popu'lation group, each city receives an equal weight of one.
The five factor scores refer to those scores derived and'listed
Append i x H ; the f actors are i nterpreted by the fo1 'l owi ng vari abl es :

Dimension Need Variables Defining Dimension

FACTOR I

FACTOR 2

FACTOR 3

FACTOR 4

FACTOR 5

Poverty

Age of Housing
stock

Dens i ty

Crime and
Unempl oyment

Lack of Economic
0pportuni ty

Poverty variables (PYUTHP0V,
PP00RPER, PFEMALHP, PNt'l), percent of
overcrowded houses, percent of houses
without plumbing.

Percent of houses built before 
.l939,

percent of population aged over 65

Percent of owner-occupied houses
(negative), population per square
mile.

Crime rate, percent unemp'loyed

Percent of population without a
high school education
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Trble I.l Coefflclents of Correlation Between (t) per Capita Alrounts
and (2) Per Caplta Need Scores and Need Var{ables' 72
Entltlement Clties. Populatlon less than 50'000

rAcmRt

rrcToR2

FAcmri

EAcrot4

FACmr5

P6SAGFD

PCRTr.F
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PvOrtSEIr

PFEI'!T HP

PYUTHPOY

PPOOPPEP
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PUNEXPT5

DfNSTTY

POlr.loCCl{

PXULT I
PrG€ I 939

PNETSTR

PClNCTa

XED INE

HH

-. 0 321

.1R99

. ?883

.1 306

.06 3I

.1606

.1 088

.039{

.2{6{

.098 I

-.0336

-.O220

-.loll

.076a

-.0670

.?67 I

-.30t51

.3512

.2738

-. ? 165

.0a07

-.0 230

PPESENT

.98?3

-. I 306

-.08{2

.0191

-.02 01

. l0l6

.21 0?

.8345

.37?7

.81 9e

.9686

.9780

.7608

.69?5

.0581

-.0412

-.1539

-. ? 183

-. I 083

'.1?7?

-.5323

-.7967

ALT I

.8533

.3019

.0532

.?377

-.0 190

.4027

.3189

.6776

.61 l9

.807{

.8138

.8912

.5031

.7266

.0835

.1 959

-.2653

.0697

.3Ea I

-.5178

-.531 I

-.7906

^LT?
.7556

. {910

.0625

.1971

.0209

.5146

.331a

.54a 0

.5973

.766 I

.l o12

.E?6'

.3o75

.6667

.0955

.?6?3

_.288 I
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-.61 06

-.4R57
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.375a

.0997

.3?26

-.0 330

.4{92
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.6217

.6667

.76?9
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.7129

.OA?l

.2497

- .28 l5

.1r58

.4979
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-.5 I 20
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.6626

.54?9

.1013

.?5a7

.0175

.5667

.340+

.4599

.6?62

.7069

.6075

.7 399

.21? l

..5307

.095?

.3151

-.3 0l 0

.??68

.6?82

-.6n5 I

-.4503

- .lt9{r5

ALTs

.4488

.6752

. l9g4

.4330

-.0 2I6

.6056

.3127

.3052

.6990

.5437

.39+ I

.5 I .55

.0816

.548(5

.0836

.4000

-.3077

.37?0

.8170

-. ?g5g

-.3704

-.5377

rLT6

.3113

o 76{tl

o2038

.3933

r0058

.6532

.3273

.1582

.6455

r 4t199

.?515

.39E5

- o 0938

.4507

.0852

e{335

-.3036

.1262

.88{t

-.8e39

-.2964

-.4493

ALTT

.3487

.7710

.1953

.3827

.0070

..64e {l

.331?

.189{

o 6489

.4790

.?889

. r1356

-.06a2

.1121

.0869

.1?5?

-.3056

.t094

.8660

-.E167

-.31a 0

_. a776

ALIE

-.092?

.8.77

. ?699

.4620

-.0068

.62a6

.2569

-o 1692

.5494

.1156

-ola6e

-.0106

-.3813

.1927

.0590

.+?50

-.2529

.5+95

.9939

-.8173

-.09 l4

-.1230

l\)(,
(t!
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Trble I.2 Coefficlents of Corrclation Between (1) Per Caplta Amounts
rnd (2) Per Capitr l{ecd Scores and t{eed Varlables. 1{0
Entltlent Cltlcrr Populatlon Betreen 50,000 and 75,000
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PC I NCTal
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.1555

.31 l9

.0 ?31

.1127

-.0353

.2a 31

-.0163

.03t5

.2313

.??o8

.1565

. l7l7

-.0312

.1501

.1969

-.0077

-. I rt3g

.1247

.3343

-.2700

-.2108

- o?465

PRESFNT

.9R26

-.0555

-oOl86

. l4?3

-.Uto?

.0574
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.97?6

.9778
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.8054

.?910
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-.2?l I
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ALT I
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.25a I
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.3+? I
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.6615

.8498
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.e153
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At T?
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.61 39
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.0A23

.54e,

. t5t06
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.e729
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.3150

.1549

-.4 40 4
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.6475

-.r-(332

-.6{39
-.81 2ri
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.6123

,5fi87

.3517

.361a

- o 2t?{

.q96?

'-.00{l

.3t6a

.7 031

.61 05

.5656

.6t150

.2938

.6470

,3665

.?A75

-.4739

.361 0

.81e7

-. 75a I

- .56r I

-.6997

rL r6

.{961

.7?05

.3614

r2660

-.468a

.oirb7o

-.0{ 7E

.8i?r

.631t

.5 195

.+394

.5426

.1133

.5595

.3100

.2978

-. {837

.4180

.8817

-.78f4

-.t763

-.6237

ALIT

.5308

. ?056

.3a93

.?700

-.e61'0

.6559

-. o3a3

ALTS

.0605

.?ggo

.a5?3

.33a9

'-.3lit

l. ?la,
.1

-r l9l&

to
cf)
C\'

.?894 -.rlert
.rii.

.+967

.l?86

o 00?0

.1 076

-.?216

.231O

.2a32

. t072

-.439?

.5823

.9896

-.8ta0

-. I 860

-.2796

.6370

.5t196

.4739

.5767

.l{26

.5834

.3128

. ?847

-. a8?6

.3986

.8658

- .7167

-..977
-.6485
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Trble. I.3 Coefflcients of Correlatlon Between (1) Per Caplta &rpunts
rnd (2) Per Caplta lleed Scores and Need Varlables, 72
Entttlent Cltles. Populatlon Eetryeen 75.000 and 100,fiX)
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Trblc I.l Cocfflclents of Correlrtlon Betreen (l) Per Caplta Amunts
and (2) Per Crplta tleed Scorcs rnd ileed Varlrbles. ?1- -^Entlilirnt Cltlas, PoPulatlon Ectreen 100.000 tnd 250,000
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Table I.5 Coefficlents of Correlatlon Between (1)
and (2) Per Caplta lleed Scores and Need

Per Caj
Varl ab'

Entltlement Cltles. Populatlon Eetraen ZSCru00
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.260?

-. 2l 3?

.5030

.llll
-.1599

-. I 290

-.?aa?

.+3+2

.+752

o 677t

-.{77{
.6967

.9986

-.9412

-.0 020

. 0914

N)(,
(g
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.0 09a

.3581

.6?01

.3069

.5251

.5r1 I 3

.6050

.3{93

. .0?67

. i3l6

.00a I

.1497

-.01 08

,3a00

.3073

' 1606

-.761e

.670 I

.6930

-.7191

.e056

-.0970

TrElr I.6 Goefflclents of Correlatlon Betrcen (1) Per Caplta Amunts
and (2) Per Crplta lleed Scores rnd lteed Yarlrbles' 2l -
Enitit&ent Clllcl, Populrtlon 8atreen 500'000 rnd 1.250'000
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?ACTORI

rrcmR2

I'rcmR3

rlfirrnA

PACIOR5

P6SAGFO

PCR IXF

PXT

PIOHSFO

PFEqTt HP

PYUTHPOV

PPOOPPFR

PoCPI{tl

PYOPLI'XB

pglqrpIS

OENS'TY

POINOCCH

PHULT T

PrGE I q39

PN€ISTR

PClNCTe,

HEDINC

PFESFTTI

.959 I

- o 3286

.1690

.5188

.1900

-.0317

.21 08

.7836

r670t

.e586

,9560

.9?l I

.8028

.10+t

.0691

.078 I

-.256{

,1 253

r 0769

-.2155

- o 53?E

-.89?7

^LT 
t

.7337
a

.l?68

.5?75

.7 172

.?91?

.1640

.a704

.6l g?

.7157

.4529

.12?.1

.84a0

.516?

.3914

.35t7

.5 058

- n 5795

.5466

.6041

-.699 I

-oa5?3

-o 7667

AL T?

.60 01

. o?06

.559 I

o6652

.2910

.6060

r5096

o rt5?{

.CrTl7

.8059

,5865

.7aa6

.3493

r {606

.3989

.5917

_o6137

.6276

c ?559

_.tt?l?

-. a 3fr5

-.6830

rL I3

.65 l?

,21lr0

r5969

o7386

o 3006

.5{25

.508?

.5758

.691?

.80a3

.638 3

.77al

.sl l.

.a338

.10R I

.5806

-.6323

.6181

.6616

-.7tt3 3

-.{tl55

-o69?3

ALT'

. a943

.sl l6

.etl2l

.6613

.203 I

.6466

.5la I

o 3790

.6356

.7389

.4793

.65 l9

.?487

.a990

.aa40

.658e

_.65?e

.6896

.8319

-.8Btl3

-.3768

-.5917

rLI5

.3318

.561 I

.7134

.68?5

.2961

.7763

.5758

.3115

r5599

.6099

.3158

t4979

. l6l5

r510?
-.5176

" 
?53e

- 
" 
7157

,7712

.905 0

-.935.1

-.2563
_. a4 05

ALI6

.1862

.7033

.701 ?

.6004

.?159

.8385

.5690

. 163l

. aE0e

.51 l5

.1695

.365e
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.5579

.5?45

.?765

-.6996

o 7939
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_.9682
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-.3239

ALIT

.?l{9

, .689?

.6969

.6005

r?788

.8e86

. o5688

. lo3l

.+965

.53la

. l98a
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-.00 l5

,5551

.5197

o ?693
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.?8el

.9536

-.9653

-.2190

- o 3t99
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.8078

.7154

.a697
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.5a32
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.e969
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.547 I
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9856
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Table I.7 coefflclents of correlatlon Between (1) Per CaPlta Amounts

iii iij-F;;-ciplu tleed Scores and Need Varlables' 26
giitriiionnt iilies, Popu'tatlon Greater than 500'000
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EACTOT3

Frcror4

trcrcr5
P65rCFO

PCR IYE

PNI

Pr.oHsFo

PFEXIL}IP

PYUTHPOY

PPOOPPEE

POCRUO

Pr.OPLtrx8

Put E|.PTs
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POINOCCIT

PXULT T

PAGE I 939

PI{ETSTP

PClNCTa:

xE0l |lc

.0 371

.39+3

. t696

.20 3+

.3714

.5lIl

..0 95

.303 I

.0852

.3?99

.0?o3

.t689

-.058+

.32a0

.1936

.37?9

-.456e

.3699

.5925

-.6 0 27

.llE6

-.159E

9RESFNT
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-.3327
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-.0385

.1788
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.5895
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-.4371
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.a90I

.61 95
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.6146

.358?

.4{55

.6946

.7976
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.293 I

.5103
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.'1642

_.8096
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^LT3
.6lfl
.2319

.57?3
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.!905
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.3777

.5612
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-. s773

.5963
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-.7aa?
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AL T4

.4639

.5127

.5r.21

.5?8e

.1 468

.692+

.3744

.3786

.6649

.7795

.6706

.628 3

.21c3

.trTl

.3322

.57?g

-.531 0

.6027

.8391

-.8688

-.3827

-.547 I

ALT5

. ?979

.5338

..664 7

.6559

.1863

.7765

.{051

.3219

.5973

.5956

.3056

. a670

.la7l

. t|685

.3830

.6?06
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.7138

.9088
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-.?179
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lLr6
. l6?0

.6785

.6327

.60?8

. l7+0

.8337

.3869

. lE{3

.5a16

.5059

.1608
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.4?63

.{013
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-.5747

.6990
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Appendix J

EVALUATION OF ADDITIONAL FORMULAS: ALTERNATIVE 8 TO ALTERNATIVE 14

In Appendix J we present the statistical analysis for seven
addit'ional, alternative formulas. Three of the formulas include
without plumbing as a formula factor. As baselines for comparison,
the correlations examined in Chapter 5 and 6 for the present formula,
Alternative 1, Alternative 2, and Alternative 4 are reproduced in
the below tables. The variables and weights for the formulas are as
fol I ows :

Population Poverty Overcrowded Pre-1939 Without
Hous i nq Housinq Pl umbinq

Al ternat'ive

Al ternati ve

Al ternati ve

Al ternati ve

Al ternati ve

Al ternati ve

Al ternati ve

Present

Al ternati ve

Al ternati ve

Al ternati ve

8 (ALTB)

9

10

11

l2

13

t4

1

1

.15

.25

.20

.25

.30

.30

.40

.50

.40

.50

.40

.50

.60

.20

.70

.25

.40

.30

.30

.20

,?5

.40

.10

.20

.20

.1020

25

201

2

4
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The correlations of formula amounts with need scores and need
variables are given in Table J.1, and with two measures of tax effort,
in Table J.2. In both tables, we used the weighing system that deter-
mines the importance of a particular city on the basis of the percentage
of total entitlement city population accounted for by the grouping with-
in which the city is located. The five factors (FACT0R 1 to FACT0R 5)
in Table J.1 refer to those factor scores listed in Appendix F and de-
rived from the factor analysis explained in Chapter 4. The factors
(dimensions) are defined as follows:

Table J.1 Dimens'ion Need Variables Defining
Dimens i on

FACT0R L Poverty Poverty varidbles (PYUTHP0V,
PPOORPER, PFEMALHP, PNhl),
percent of overcrowded houses,
percent of houses without
p1 umbi ng

Percent of houses bui I t be-
fore 1939, percent of pop-
ulation aged over 65

Percent of owner-occupied
houses (negative), population
per square mile

FACT0R 2 Age of Housing Stock

FACTOR 4 Crime and Unemployment Crime rate, percent un-
empl oyed

FACTOR 5 Lack of Economic Opportunity Percent of population with-
out a high school education

j

FACT0R 3 Density
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Coefficlents of Comelation Betreen (t) per Capita Formula

Arpunts and (2) Per Caplta Need Scores and Need Variables,
{35 Entltlernent Clties. ALTS to ALT14

e J.t

FACTnP I

FTCTOR?

FICTOP3

FICTOF4

FACTOPs

P65AGFD

PCP I HF

PNI

PHOHSFf)

PFE IlAI-HP

PYUTHPOV

PPOOFPFP

POCRIO

PTOPL ilxF

PUNEXPT5

NFNSITY

POTNOCCH

PTUL T I

PAGF I 939

PNE TS TR

PC I NCTa

I{FD I NC

ePESr i'T

.9(04

.0?39

. ?016

.oa7 9

.06hJ

.l r,06

.3not

.fe75

.553.

.8537

.93A6

.9s 36

.7..01

.50t4

.l3lt,

.20 76

-.34 7 3

.1961

.l2ql

-.?71I

-.511'9

-.7pi?

AI T I

.7r166

.454 |

. j565

.1649

.t54 1

.4335

.4404

.A6,t3

.7112

.8278

.7850

.h5?8

.5526

.5t10 2

.3000

.4549

-.5667

.4tr43

-...43C

- .461?

-.741q

AT T2

.7160

.6?7 9

.?7e5

.I54r,

.oa72

.533?

.3877

.541?

.6a92

.8000

.706 I

.6080

.3352

.5a47

.12?l

.4? 09

-.5?35

.4656

.7051

- .7 ?2?

_.46?j

AL I4

.6?ef

.69 47

.31?4

.l64t

.lI82

.5tt49

.3t145

.4fJ I3

.69 I8

.7 43t)

.6'? 4 |

.731s

. ?65J

.56ti1

.3473

.4t7I

-.5469

.51 93

.7t 3h

-.7I50

-.4l9')

- . {a r),t {)

ALTA

.0315

.8ri2B

.4 o?4

.1749

.?4ll

.7n32

.?7 ?4

.0q26

.51?4

.?f 09

.0492

.1 579

-. I s85

.3431

.3rr96

.5a69

- .52 99

.6643

.9C94

-. Aq l7

_.0q42

-.?a?o

atTl0

.266 I

.8434

.3889

. I r,02

.?t0I

. (1947

.3306

.??23

.6??e

o 6695

.?750

.389b

-.0020

.4a9 I

.3940

.s?l6

-.564|i

. 64:r..

.962 I

-. rr673

-.2?56

-.394c

ALIII

.664 I

.5733

.370 I

.1386

.18.3

.5236

.4100

.5463

.5962

.731 I

.6614

.7479

. {684

.6845

.3208

.48t2

-.5172

.54 l3

.7It3

-.7193

-.4150

-.667I

ALTI2

.518 I

.7455

.2965

.l I l4

.1350

.6?36

.3336

.360 I

.6392

.6291

.5080

.6273

.2007

.7 o6o

.3339

.4a38

-.51 78

.528 I

.8?41

-.7859

-.17?5

-.5tr9l

ALTI3

.6456

.6624

.2526

.0960

.0930

.5599

.3.08

.+172

.6426

.71+6

.6289

.7.26

.3020

.7466

.30 l8

.38e4

-. a90 t

. +586

.T?50

- .7 2ll

-. 4 383

-.6 790

,t.Tl4

.6757

.5ts49

.iq7 e

.1416

.1695

.577 6

.4083

;54A2

.69H4

.7 457

.671 I

.7r1?

.43?3

,6717

.3??5

.4738

-.571 3

.5i17

.7137

-.f?32

-.4746

-.679v

l\)
55

I

t1

-4**

ALT9

.e733

.1695

.0605

.0?2s

-.080?

. l6rlo

.317E

.71?8

.5257

.89{5

.9{50

.9982

.5976

.53.9

.1303

.1 067

-.7965

.1055

.1 736

-.310I

-. 56lr o

- . fr+84
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Tab'le J.2 Coefflcients of Correlation .Between (1)
(2) Per Capita Folrlula Anounts, ALTt to AL

Tax Effort and
T14

TAXIINCA TXEFFORTb

PRESENT

ALTI

ALT2

ALT4

ALTS

ALT9

ALTlO

ALTI 1

ALT12

ALT13

ALTi4

.28

.50

.47

.51

.55

.2L

.56

.51

.47

.43

.51

.37

.56

trE

.58

.57

.,a

.60

.56

E?

.50

.56

b

TAxilNC equals non-education taxes (1974) d'iv'ided by personal
income (1972).

TXEFFORT equals non-educat'ion taxes (1974) divided by the market
value of the property tax base (1972).
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Table J.3 presents the correlation analysis for 435 entitlement
cities using equally weighted cases. Tab'les J.4 to J.10 present
correlations between formu'la amounts and need scores and need
variables by city size. In Tables J.3 to J. 10, the five factors
refer to those factor scores derived from Appendix H. These factors
are defined as follows:

Table J.3 Dimension Need Variables Defining
Dimensi on

FACTOR 1 Poverty Poverty variables (PYUTHPOV,

PPOORPER, PFEMALHP, PNW),
percent of overcrowded
houses, percent of houses
without plumbing

FACT0R 2 Age of Housing Stock Percent of Houses built be-
fore 1939, percent of pop-
ulation aged over 65

FACTOR 3

FACTOR 4

Dens i ty

Lack of Economic 0pportunity

Percent of owner-occupied
houses (negative), pop-
ulation per square mile

Percent of population with
a high school education,
UNEMPT5

FACT0R 5 Crime Crime rate
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Trble J.3 Coefflclents of Corrtlatlon Behen (t) per Caplta For.rnula
lmunts g( (2) Per &pit lleed Scores and iheil Variables,
135 Equally taelghted C.ser; ALTS to A[Tla

F ACTOP I

FACTOn2

FACTOP3

FACTOP4

FACTOF5

P65AGFO

PCR I T'F

PNI

PTOHSFO

PFEXAI-HP

PYUTHPOV

PPOORPFP

POCRIN

PUOPI I'ilR

PT'NE}'P75

OEilS I YY

POINOCCH

PT4ULT I

P!GF I q39

PNF XSTF

PC INC7L

r.FD I NI:

PPE 5F T. T

.970a

-.03eI

.0619

.l{53

. 1.02

.I051

.3nfl5

.80?6

.51?l

.8695

.9589

.9695

.7557

.6665

.17{0

-.ool:2

-.zttt6
-.05?4

.0694

-.'?1??

- .6ll' l)

-.tafiFy

rLII

.tlf'12

.3468

.2553

. ?99r'

.05e2

.4ltl

.306{

.6431

...? 08

. a3l9

.8?58

.4956

.5?56

.7?O4

.?797

.1954

-.4 30 I

.2lqf,

.6trRf

-rc?70

-.6tl15
_.k2o7

AT I2

.791a

.53?3

. ?493

.2?08

.0537

.51.3

. ?69fi

.5? I tl

.6341

.79?4

.7408

.6a68

.3?83

.69?5

.2685

.'?.o?6

-.451 3

.7A7 
'

.h2lt,

-.b44ll

- .588 3

-.B005

AL T4

.7 l5s

.60?5

.?9?-.

.259 I

. 0 26.6

.5674

.2554

.451 0

,6458

.735e

.662 I

.1766

. ?534

.668 I

.?646

. ?505

-.a7?0

.3526

.7I05

-.70 34

-.756.9

AT-T8

.0546

.Al?9

.4441

.3e43

_. I 162

. frftb l

.0e15

-.09t5
.5 05l

.1 787

.0019

.l?92

-.25a0

.3119

.?A52

.442f

-. { ia5

.r' I 08

.94A6

-.4164

- . I rl3|,

-.'?C'1.5

AL I9

.9?54

. l39l

.o190

.0 166

. I lt05

.t930

.2434

.7325

.4706

.8930

.9a63

.99116

.s9l2

.6735

.1512

-. 0 393

- .2815

-. oaa 3

.1 286

- .?7 32

-.f.?rt5

-.A4tt?

rLTIO

.3347

.786t1

.4136

.366tr

-.074?

.6883

.1667

.l2sl

.601 0

. a24tt

.?77a

.4100

-.0607

.4856

.3059

.39a v

-. 4aa 7

.54 78

.945 I

-.ra?gl)

-.352 I

-.491 n

ALTII

.7730

.{461

.3037

.346 I

-.0356

.aa40

.25{9

.5345

.6653

.7a88

.72.2

.80?2

.{3?9

.791 I

.2E76

.2146

-. +{4 0

.3 163

.632*

-. 654 0

- .5tr46

- .7 590

ALTI2

.6488

.629a

.309?

.2889

-.08 0?

.50+5

.1929

.3671

.6369

.6527

.5833

.70 09

.2?0 I

.7710

.2716

.2637

-.4szo

.3832

.758 0

-.720?

-.5072

-.688 I

ALTI3

,7625

.537a

.2518

.2383

-. tic+r

.5t61

,2117

.4703

.6e75

.7389

.7002

o8071

.3280

.81s2

.2517

.199a

-.427 6

.2e57

.641a

-.6444

-.56 0 2

-.7566

ALTI4

.7 79?.

.4630

.2e60

.3?118

-.0210

.a910

.?qA4

.5346

.6796

.759 I

.7300

.817+

.4? l6

.778I

. e856

. ?386

-.44 7 I

.31?tJ

.633?

- .655 I

- .5e7h

-.7/rqu

N)
5
.\l

I

i
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F ACToP2

F ACTOP 3

FACTNF4

F! C rOps

P65AGFD

PCF I I'F

PNI

P},OHSFN

PFEI,IAI HP

PYU T HPOV

PPOOPPFP

POCRTf)

P!OPt tlup

PUNFUp 7S

NFNS I T.Y

POtNnc c F

PYUI T I

PAGFIC39

PNEWqTF

PC I NCTA

UFD I N'

Oqf \t N f

-.l1ort
_.0paa

.0lcl

-.020 I

. l0l6

.2107

.tt345

.1771

. x I q2

. e7hr)

.IAott

.6c-/5

.0cE+

-.tt4l?

-. 1-* 39

-.?lhJ

-. I na'J

- .171 ?

-.\ )'? J

-.1qa7

ALTI

.P5f1

.10 I9

.053?

.? 377

-.0190

.41\?7

. i I tle

.6776

.rr) l9

.A07 4

.8138

.891 ?

.5031

.1 ?66

.0h3s

.1959.

-.2f'53

.0697

. -r841

-. tr I 7,r
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.5440

.597 3

.766 I

.7 04?
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.3n75

. uc5-,

.'c62 3

-. ?ttA I

.1s00

.51A0

-.7cq3

Al, l4

.6626

.5F29

. l0l3

. ?547
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.?t?l
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.1o27
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T8 to ALTI4
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.I034

.3299
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.6627

.?33t
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.7e82

.0746

.?f 0a1

-.261 I

.1510

.533 3

- .620 I

-.45?a
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ALTI?
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.59 79
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.0778

.3475

-.2584
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-.608 I

ALTI3

.7 4?9

.a7 77

.0 769

.2502

-.0618
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.555E

.6. I5
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.58a6

.7e23

.3?6?
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.5.r93
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!Lr:3
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.3026

.59 36

.4??u

.l.l I
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-.2Ft 7
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-.6?lr

-.7lii

Table J.4 Coefficients of Correlation BetrYeen (l) Per Capita
and (2) Per Capita Need Scores and Need Variablesr,
Entltlement Cities, Populatlon less than 50,000' AL
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@
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Table J.5 Coefficients of Corre'lation Between (l) Per Capita Arnounts
and (2) Per Capita Need Scores and Need Variables. 140
Entitlenent Cities. Population Between 50,000 and 75,000.
ALTS to ALTI4
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-.?6+?
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.5398
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.8750
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.0754
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.?136

.le7?
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.0d23

.54?7
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.c2'c9
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.745 I

.3I50
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.2u84

-.f..t t2

-. x.l 2x
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.0f.05
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.4523

.1-t49

-.1lrJ7

.7187

-. 1q l2
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. a'16 7

.1286

.0n70

.1 076

- .?7 t6
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.40f I

-.{.te7

.5 r?3

.qfi96

-.n140

_. I {6t)

ALT9

.9848

.1 028

-.0437

.0092
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. ?506

.n076

.4705

.9 091

.958 I

.9997

.6635

.q051

.?3?2

-.100e

-.2503

-.1608

.ll??

-.??43

-.7065

-.tr5ll3

aL T 10

. i945

.755d

.3923

.3046

- . ?869

.6946

-.0857

.1636

.6096

.4?91

.337 I

.44? |

.o?94
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.?99?

.13? t

-.4t\?4

.4689

.930 0

-.itl06

-.4l l5

-.q4Hl

ALTII

.8481

.3545

.2166

.2A"19
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.4083

.094?

.6237

.681 3

.7930

.8082

.8611

.5551

.854 I

.3497

.147 4
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. I568

.5505

-.5714

-.6rJ62

- .82 05

^LTI3
.8.4 I

.a334

.1799

.1756

- .2194

.4336

.0678

r5947

.61 38

.7950

.le?6
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.{680

.0691

.2888

.1065
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.551 3
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- .661 0
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fable- J.6 Coefflclents of Correlatlon Between (1) Per Caplta Amunts
and (2) Per Caplta lleed Scores and Need Varlables, 72
Entltlemnt Cltles, Populatlon Eetfieen 75,000 and lfi),0{X}r'
ALTB to ALTr4 .
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. ?333
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.3060
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.83+9
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.31 09
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.?o5g
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.6837
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.3859
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.86a6
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.8t594

-.0662
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-"4193

.6446

.99 I I

- .7894
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-.4094

!LT9

.968+

.3566
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.1845

.3306

.380 I

.3896

.6099

.5859

.930 +
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.3850

.4077

.?07 6

- .0538
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.0219

.305?
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ALIIO

.114 2

.864{
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o 4193
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.0193

.015a
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.16 75
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.594 5
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-.550 3
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.7027

.6897
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.7377
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.6a+l
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.7637
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.7040
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.709.1
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ALTI4
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.7019

.27 l2
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.6326
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.3503
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-.40f.7
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-.7889

-.5829

-.7660
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Iable J.7 Coeffi ci ents of
and (2) Per Cap
Entitlement Cit

IILTS to ALT14

Correlation Between (t) per Capita Anounts
ita lleed Scores and Need !ariables, 94

ies, Population Between 100'000 and 250,000'
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.3089
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.9946
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-.3478
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Tabl e ,1.8 Coefficients of Correlatlon Bet|reen (1) Per Capita
and (2) Per Caplta Need Scores and Need Variab'les,

ftlirJfliifrf i ties, Popul arion letveen 250,000 and

Amounts
3l
500 u00 r
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IabTe J.9 Coefficients of Correlation 8{atrcen (t) per Capita Arounts
and (2) Per Capita ltried Scores and l{eed Yariables, 2l
Entitlement Citles. Populrtlon Eetreen 500,000 and 1,250.@0,
ALTS to ALTI4
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Iable J.10 Coefficients of Correlation Between (1) Per CaDita Amounts

and (2) Per Capita Need Scores and Need Variables, ?6-.-^
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Appendix K

COMPARISON t.,IITH OTHER STUDIES

In this appendix we compare our methodology and results with
those of other researchers and, where possib'le, evaluate each
formula allocation using their techniques. Included are studies
by (1) tfre Institute For the Future, (2) Richard Deleon and
Richard LeGates on the equ'ity of CDBGs in California, and (3)
Richard Nathan on centra'l city hardship.

Institute for thlFqttrye S!q!y

In its study of the allocation formula for genera'l revenue
sharing, the Institute for the Future constructed an evaluation
index which measured a city's need for revenue sharing funds by
consideriqrg iE service requirements, its tax effort, and its fiscal
capacity.!! The general form of the evaluation index was

Service Rqq@
----TbTl-ity

Each of the three components was expressed in index form; the ser-
vice requ"irements index was a composite of per capita need indexes
for six categories of public expenditure.

In th'is
di stri bution
formula, and
developed by
presented in

EVAL I N DX

ABILITY

TAXEFORT

section we examine for 77 entitlement cit'ies,the
of per capita amounts under hold harmless, the present
the seven alternative formulas in terms of seven indexes
the Institute for the Future. The correlations are
Table K.1. Abbreviations and definitions are as follows:

evaluation index = (SRINDEX x
TAXEFORT) / ABILITY

index of fiscal capacity based on
per capita sales value of taxable
property

tax effort index based on per capita
non-education taxes

. and Palmer, M. An Alternative Approach to
A Needs-Based ATTotatioh F-oimu]a,

nski, H

Shari ng
@

General Revenue
Institute for the Future, June, 1975.



Table K.1: Coefficients of Correlat'ion Between (1) Indexes Developed by the Institute For
The Future and (2) Per Capita Amounts under Hold Harmless, the Present Formula,and

E'ight Alternative Formulas , 77 Entitlement C'ities
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.48
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.44
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.63

.60

.00
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.72

.54
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.52
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service requirements index which is a

composite of need indexes for six pub-
lic expenditure categories: social ser-
vice, health, crime, transportation,
environment, and recreation. Factor
ana'lysis was used to develop each .of
the six pub'lic need indexes.

social service index based on a factor
analysis of PP00RPER, P0CRWD, PI^IOHSED,

PYUTHP0V, P0VAGE65, PFEMALHP, and
other measures of socia'l service
reci pi ents.

health index based on a factor ana'lysis
of variables that indicate a high de-
mand for public health services (e.9.,
P65AGED, PYUTHPOV).

crime index based on a factor ana'lysis
of tota'l serious crimes and variables
associated with high crime such as PNW,

PW0HSED, and PFEMALHP.

RECI recreation index to measure relative' variation in terms of the demand for
parks and other recreation faci'lities.
Need variables input into the factor
ana'lysis included P65AGED, MEDINC,
DENSITY, and P0CRWD.

In general, the hold harmless correlations shown in thc first column
of Table-K.1 are higher than those reported in Tab'les 5.9 and 5.10 of
Chapter 5; however, only with tax effort does hold harmless show a
higher correlation than the present formula and all of the alternatives
comp'letely dominate hold harmless. The case for choosing one of the
alternative formulas to replace the present formula is given support
by the correJations for EVALINDX; in fact, ALTI dominates the present
fbrmula in all cases except RECI. Somewhat surprising are the higher
absolute correlations of some alternatives with both ABILITY and
SSINDEX as compared with those of the present formula. Despite these
differences, the correlations reported in Table K.1 are quite con-
sistent with our earlier results.

Redistribution Effects of CDBGs in California

R'ichard DeLeon and Richard LeGates conducted a cross-sectjonal
analysis of the redlstrlbutjon effects orf the change from the cate-
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gorical to the CDBG system for 79 California cities. ? They begin
by discussing six types of need that shou'ld be addressed by CD

assistance. First, their deprivation theory argues for channeling
subsidies to the oldest and most physically deteriorated cities with
the highest concentrations of poverty, substandard houses, and
social problems. Their minority enrichment theory views urban
problems as race problems and would channel CD funds to areas of
greatest minority concentration. Their growth support theory would
direct CDBGs to growth centers in need of infrastructure support.
Their triage theory would concentrate CDBGs in viable, but de-
clining areas rather than those best off or beyond hope. Their
fiscal equalfzation and resource redistribution theories focus
upon disparities in fiscal capacity and would reward those cities
with the lowest capacity and greatest tax effort. Finally, their
dispersal theories argue that aid should be distributed to re'la-
tively affluent, suburban communities to underwrite costs of their
absorbing a more equitable share of low income housing. In their
analysis of how well the CDBG system matches resources to areas of
need as compared with the categorical system, the authors emphasize
race, economic and housing deprivation, growth, and fiscal capacity
and effort.

The authors first divide the 79 cities into new phase-in
cities (HH equals zero), other phase-in cities, and phase-down
cities, and compute, for each group of cities, average percentages
for soc'ioeconomic variables that reflect the type of need being
considered. For example, poverty, aged housing, and overcrowded
housing were used to characterize cities according to economic and
housing deprivation. This is the method we used in Table 5.6 of
Chapter 5 when we compared the present CDBG system with the dis-
placed categorica'l system 'in terms of ga'iners and losers. From
their analysis of average percentages for need variables, the
authors conclude that the present CDBG formula fails to match
resources to need as defined under any of the theories outlined
above; with respect to economic and housing deprivation they state
that "needs as defined by deprivation theory are not met as the
formula disfavors o'lder, more overcrowded, poorer areas with high
composite measures of housing deprivation." However, as we
emphasized in Chapter 5, the fact that phase-down cities or losers
under the present formula are more needy than phase-in cities does
not necessarily mean that the present system is inequitable, or less
equitable than the categorical system. To reach any equity con-

n, .an tes, R. Redistribution Effects of
Revenue Sharin for Communi o n

ci al
,



TableK.2: Correlation Coefficients Between Selected Variables and CD Assistance, 68 California Cities

(l)
Total HH

(3)
Per Capita HH'

(5)
Per Capita ALT1

(6) c
Per Capita ALT2

(2)
Total Present Formula

(4)
Per Capita Present Formula
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Pt.O{SED

PFEI{ALHP

P}IOPLUHB

.34

,12

.44

.38

.30

-.18

,27

.14

.34

.57

,2t

.09

.26

,?3

.06

.09

.18

.09

.22
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55
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36

31

43

31

30

56

32

,95

.69

.43

.48
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- .84

,67

,67

,9?

.47

.95

,42

,74

,74

-.36

- .78

.61

.55

.84

,67

.91

,t7

.85

.8i

-.20

-,71

.53

.39

.74

.70

l\)(rr
(o

a. A correlation analysis of the 56 cities with positive hold harmless (HH) amounts yielded similar results.

b. ALT1 formula weights are: .2 POP, .4 P00RPER, .2 AGEI939. and .2 0CRt.lD.

c. ALT2 formula weights are: .25 POP, .5 P0ORPER, and ,25 AGEI939.

I
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clusions, one has to examine the distribution of funds over all
cities and, in the case of the categorica'l system, iustify tne
wide range in per capita amounts. In Chapter 5, we concluded that
the large differences in per capita assistance to these three groups
of cities under the categorical system could not be iustified on the
basis of differences in need variables and that the redirection of
CD assistance from the more needy, phase-down cities was necessary
in order to properly recognize the need that exists in the less
needy, phase-in cities. In other words, under the categorical system,
the 

-gap 
between the per capita amounts of phase-in and phase-down

cities was too 1arge. 0n the other hand, we did mention that such
gainer/'loser comparisons may identify important dimensions of CD

need (e.g., aged housing) that are not included in the existing form-
ul a.

Deleon and LeGates also used correlation ana'lysis to compare

I

the present
matching CD

percentage
both the ca
important c
a poorer jo
a s s'i s tance ,

(expressed
under the c
obtained un,
oppos'i te of
coeffi ci ent

formula system with the categorical system in terms of
assistance to areas of need. They correlate several

and oer capita need variables with total assistance under
tego;iffirem and the GDBG formul'Effistem. Their most
onclusion was "in comparative terms the CDBG system does
b of matching resources to needs than did the categorical
" Coefficients of correlation between need variables
in either percentage or per capita terms) and total a'id
ateqorical system were consistently stronger than those
der the CDBG formula system. Their conclusion is the
that we reached in Chapter 5 based on the correlation

s reported in Tables 5.9 and 5.10. They obtain different
results because they correlate percentage variables with total
amounts instead of with per capita amounts. This is shown'TT-early
in Table K.2 which g'ivesffiTil-'ions between (1) need variables
expressed in percentage form and (2) both total and per capita
levels of CD assistance for the 68 California cities included in
our ent'itlement city fi1e. The pattern of correlation coefficients
jn columns (1) anA (2) of our Table K. 2'is similar to that reported
by Deleon and LeGates in their Table 7 for variables that reflect
economic and housing deprivation and for per capita income. The con-
clus'ion that the CDBG system does a poorer iob of matching need to
levels of assistance follows from the lower correlation coefficients
in column (2) of Table K.2.

We think that if the need variables used in the correlation
analysis are expressed in either percentage or per capita terms, then
the ass'istance amounts should be in per capita terms instead of being
expressed in total amounts as is done by Deleon and LeGates and in
columns (1) and (2) of Table K.2. Extended to'its extreme, the
reasoning beh'ind correlating per"centage need variables with total
a'id amounts would support allocating to Anniston, which has a pop-

ulatjon of 31,533, d larger CDBG amount than to New York City,
whjch has a population of 7,895,563, simply because Anniston has a
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higher poverty percentage than New York City. In columns (3) and (a)
of Table K.2, we compare the categorical with the present system in
terms of correlations between percentages of need variables and per
capita amounts and the results are completely opposite to those ob-
tained by Deleon and LeGates and those reported'in columns (1) and
(2). The coefficients show the present formula (column 4) to be
more responsive to need than the categorical system (column 3).
This agrees with our conclusion'in Chapter 5. In fact, except for
aged housing and without plumbing, the correlations under the present
formula are all above 0.5. The comelations given in columns (5) and
(6) for ALT1 and ALT2 show how the correlations change if pre-1939
housing is added to the formula.

Hardship C'ities

Richard Nathan chooses to compare c'ities on the basis of
differences in the severity of social problems withi4,the city's
own boundaries in relation to the adjacent suburbs. J Nathan uses
data for 58'large SMSA's to identify those central cities that have a
high city-to-suburb hardship ratio and are a'lso politically and
fiscally isolated. A city is considered to be politically and
fiscally isolated if the suburbs are large in relation to the central
city and no structural reform measures exist to spread the central
city burden to the suburbs. The city-suburb hardship ratios are
constructed so that an'index figure over 100 denotes that the central
city is disadvantaged in relation to the balance of its SMSA, the
higher the figure the greater the disadvantage. Hardship ratios are
computed for six measures: unemployment, dependency, education, in-
come, crowded housing, and poverty. For example, the central city
'is disadvantaged relative to the suburbs if the city's unemployment
rate is greater than that of the suburbs. For per capita income,
where a higher amount js a desirable characteristic, the suburban
amount was divided by the central city amount. Nathan found some

comparative disadvantage in three-fourths of the-fifty-eight cities
examined. Many of the most disadvantaged central cities wefe located
in the northeast and midwest and the better off central cities were
located in the south and far west.

Our ranking of cities by'levels of distress was based on
measurements for individual cities as compared with each other.
Nathan,on the other hand, tries to identify those disadvantaged

3/ Nathan, Richard. "The Record o
Means for the Nations' Cities,"

f the New Federalism: What It
report submitted to PD&R,

Dept of l-lUD September 30, 1974.



Table K.3: Correlatlon Coefflclents Between l{athan's Hardshlp Ratlos and Selected Varlables,5S Central C{tlesa
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a. Harciship ratios a:^e from Table l and Tab'l e A of t,lathan's article. The hardship ratios in co1 umns (2)-(6)
are each ccnputeC by Cividinq the central city figtire by the figure for the SMSA balance.

b. This central city disadvantage ratio is a composite of the six hardship ratios
c. Persons less than eighteen or over sixty-four years of age as percent of total populatlon
C. Per"cent of persons twenty-five years of age or older with less than twelfth grade educatlon '---
e. Percent, of occupied houslng units wlth rmre than one person per room.
f. Percent of fanilles below 125 percent of iow-income level
S. Central clty populatlon divided by j9,!4 SMSA population
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central cities where a flight to the suburbs and polit'ica1 isolation
would prevent the city from spreading its fiscal burden and doing
something about its social problems. In this section we evaluate
the diffirent formula distribution in terms of the hardship ratios
developed by Nathan. A positive correlation between per-91Pita.funds
ind nai^ashii ratios is dbsirable because, in this case, CDBGs wi'll
be directed to those cities that are under a constant threat of a

f'light to the subsurbs. However, first we attempt. to determine
whether or not a high percentage for a need variable is associated
with a high hardshi[ rat'io for that need variab]e; in other words,
within this group of our largest central cities, does an above
average poveity percentage automatica'l1y mean an above average-hard-
sh'ip iatio, defihed as t[e percentage of pove-rty in the central city
aivided by that percentage for the balance of the SMSA. If the
distribution of bach need or formula varjable is positive'ly and

strongly correlated with the distribution of the comesponding hard-
ifip iuilo, there js no need to re-evaluate the formulas'in terms of
Natiran's hirdship ratios. 0n the other hand, if the individual city
measurements are not associated with hardship ratios, and if we

assume that distributing CDBGs according to Nathan's hardship ratios
it on. objective of the CDBG program, then it is necessary to evaluate
each formuta in terms of the iislribution of hardship ratios as well
as in terms of the distribution of city need variables. In this
latter case, one criterion for selecting new formula variables would
be a significant correlation with the set of hardship ratios.. In
Table fll we present the corre'lation coefficients between need

variables and Nathan's hardship ratios. A positiVe corfelattOn be-
tween a need variable and a hardship ratlo lndlcates that cltles wlth
above average percentages for the need variables tend to have above
averag€ hardship ratios. For example, the 0.69 corre'lation coeffi-
cient in column (5) indicates that for th,is group of central cities,
an above average percentage of nonwhites is associated with an above
average overcrowded housing ratio. Somewhat surprising in Tab'le K.3
is the rather]ow correlation (0.34) of PPO0RPER with ihe low-income
fami'ly ratio; this means that the poverty percentage cannot be used to
predict the extent to which a central city is disadvantaged relative
to its suburbs wlth respect to low-income families. An examination of
the 58 cities on a regional basis indicated that central cities in the
South had higher poverty percentages but lower hardship ratios than
central cities in other reglons. In other words, with respect to
poverty, central cities in the South are more slmllar to their suburbs
than are central cities in the other reglons.

Column (1) presents correlations between the need variables and
a composite of the six hardship ratlos. The five variab'les exhibit-
ing the highest correlations are PW0HSED (0.65), PNt,l (0.55), PYUTHPOV
(0.48), DENSITY (0.48), and PAGEl949 (0.46). Column (8) presents
correlations between the need variables and the population ratio,
defined as the central city population divided by the total SMSA

t
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population. According to Nathan, d low population ratio indicates
that the central city is politically and fiscally isolated. The
worst situation for a centra'l city is a set of high hardship ratios
coupled with a low population ratio; in this case, the central city
will not have the political strength to attempt regional solutions
to its problems and any city solutions will encourage a f'light to the
suburbs. For our purposes the most important point in column (8) is
the high negatiyg correlation (-0.45) between PAGE1949 and the pop-
ulation ratio. 3 This means that central cities with the highest
percentages of housing units built before 1949 also tend to be the
most politically and fiscally isolated. Coupled with the 0.46
correlation between PAGE1949 and the composite index in column (1),
this also means that age of housing'stock is a good proxy for both
of the conditions that Nathan uses to identify high Ievels of
central city distress--high hardship ratios and a low popu'lation
ratio. An examination of the 58 cities indicated that most of the
cities with low population ratios were located in the Northeast and
North Centra'l regions, both of which are characterized by an aged
housing stock.

Table K.4 shows the correlation coefficients between Nathan's
hardship ratios and per capita allocations under the present formula
and the seven alternatives. As shown in column (1) of Table K.4,
the coefficient for each alternative formula is greater than the
0.42 for the present formula. This means that, compared to the
present formula, each alternative al'locates higher per capita
amounts to those cities with above average hardship ratios. The

t

l
I
a

coefficients in column
is more highly corre'lat
and fiscal isolation, a
population living in th
correl ation coefficient

(B) indicate that each alternative formula
ed than the present formula with polit'ica'l
s defined by a low percent of total SMSA

e central city. In this case, the 0.03
for the present formula is insignificant.

4/ A data error required our using PAGE1949 instead of PAGE1939
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Table K.4: Corrclatlon Coefflclcnts Betrr€en tlathanrr Hardsttlp Rrtlos tnd Pcr Capltr Fornplr Allocatlons, 58 Centrrl Cltlcst

(l I (2!
Composlte
Central Clty' Dlsadvantage Rrte of Un-
I n de x 

.emPl 
olnent

(3)

Dependency
ratlo

(4)

Llm{ ted
cducatlon

ratlo

(s)

Crowded
Houslng
ratlo

(6,

Low-lncoat
famlly
ratlo

(8)..

Populatlon
ratlo

(7)
Per Caplta lncm
(balance of S$SA
as percent of
central clty)

t

PREsEUI

qLTI

qLTz

qLT.3

qLT4

ALT5

ALT6

ALTT

,42

.57

.53

.58

.52

.57

.46

.47

;35

.50

.50

.51

.49

.51

.40

.4{

,20

.lg

.14

.18

.12

.15

.07

.08

;22

.46

. /t9

.49

.52

.55

.53

.53

.60

.54

.37

.52

.32

.41

.17

.18

.33

.56

.57

.58

.58

.61

.56

.56

.43

.57

.53

.58

.52

.57

.45

.46

.03

-.25
-.36

-. 30

-.4t
-.42

- .50

-. {9

tuoi
cn

r. See Footnotes rt end of Table K.3
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