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SUMMARY

There has been concern for some time that the current system, in which personnel
receive the same pay regardless of their duty station, Imposes a hardship on personnel
assigned to high cost-of-living areas. This study examined the extent to which it is
currently feasible, as well as desirable, to provide military personnel In the Continental
United States with a geographic pay adjustment (CPA) to account for regional differences
in living costs.

THE FEA SIBILiTY OF A CPA

Data Availability and Adequacy

The federal government ( &ireau of Labor Statistics) publishes annually only one
set of data on regional cost -of-living differences , the Urban Family Standard &idgets’
cost-of-living (COL) indexes . These data contain COL Indexes for 38 m etropolItan areas
and 4 regional “non-metropolitan” areas. In addition, cost Indexes for seven commodity
categories (housing, food, transportation, medical care, personal care, clothing, and

• other items) are provided.

These data were examined and judged to be inadequate for the purposes of a CPA .
Only 20 percent of CONUS military personnel were found to be in the 38 metropolitan
areas for which COL Indexes are available. The other 80 percent of personnel would not
be fairly represented by the four regional “non-metropolitan” area indexes. There are
large metropolitan areas for which data are not available, and the personnel In these
other areas would not be fairly represented by one of the “non-metropolitan” indexes.
A l%9 study by the National Industrial Conference Board studied these data and found
that national companies would be unable to use them for pay adju stment purposes for the
same reasons.

There does exist one source of data on prices paid by CONUS military personnel, the
Naval Facilities Engineering Command (NAVFAC) housing expenditure data . NAVFAC sur-
veys personnel at each CONUS installation and obtains estimates, by rank, of average
monthly housing costs. Installations are surveyed on a rotating basis at least once every
3 years. These are the only currently available data on prices paid by military personnel
on an installation-by-installation basis.

How the NAVFAC data might be used in the implementation of a CPA was then con-
sidered. First, could the NAVFAC data be used to adjust total pay? It was suggested
that they should not be used in this fashion , for two reasons. First, the data are cor-

• related, bit not perfectly, with overall living costs. There will be areas which have
high (low) housing costs which have low (high) overall living costs . Use of a specifi c

• commodity cost index to adjust total pay will thus lead to errors in adjustment of corn -
• pensation at some installations. Second, analysis of the Family &idgets’ COL Indexes

showed that the geographic variation In housing costs is much larger than the

L
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geographical variation in overall living costs . Using a housing cost index to adjust
total pay would lead to overadjustment of pay of those personnel in high housing cost
areas and underadjustment of pay of those personnel In low housing cost areas.

The basic conclusion was, then, that an overall COL adjustment cannot be made
from available tht~ . Data adequate for this purpose do not exist . If policy-makers
opt for an overall COL adjustment, data will have to be generated via price surveys
in areas in which military installations are located.

The next question was whether the NAVFAC data might be used to adjust some
portion of pay which reflects the dollars available for housing, without Introducing more
geographic variation in real pay than currently exists. There was concern that If prices
are not uniformly high or low within given areas, then adjusting some portion of pay
for variation in housing costs would add to the geographic variation in total real pay
rather than reducing it. Knowledge was needed of whether the prices of different commod-
ities are positively or negatively correlated across geographic areas.

To get at this question, the various commodity COL indexes in the BLS data were
correlated, and virtually no negative correlations were found. The costs of different
commodities appears to be positively correlated across geographic areas. If these re-
stilts hold for all geographic areas, then adjusting some portion of pay representing
housing dollars on the basis of a housing cost index will, In fact , reduce the geographic
variation in real pay, although not completely eliminate it.

Construction of Installation Housing Cost Indexes

Several tasks were performed using the NAVFAC data . First , the national average
monthly housing cost (MHC) of personnel in six officer and six enlisted pay grades was
compared with the RMC and BAQ of personnel in these ranks . For January 1975 data,
Mi-IC was found to be 22. 1 percent of average officer RMC and 25.1 percent of average
enlisted RMC . MHC was further found to be 68.5 percent greater than average officer
BAQ and 44.9 percent greater than average enlisted BAQ . Second, housing cost indexes
(HCIs) were constructed for 118 CONUS installations . The Index for each installation
is a weighted average of the monthly housing costs of personnel in six officer and six
enlisted paygrades . Separate indexes for officers and enlisted personnel were also con-
structed. Indexes could be constructed for only 118 InstallatIons because data for other
installations were either unavailable or unusable. The installations Included in the in-
dexes housed 74 percent of the June 30, 1975 CONUS force.

Generally speaking, the Indexes that were constructed came out as expected. The
range on the all personnel index was from 75 (Ft . Polk, La.) to 121 (Boston, Mass.). 

4

There are distinct rural/urban differences as well as regional differences in these indexes.
The highest housing costs were displayed in the large metropolitan areas. The lowest
costs were displayed in rural Southern and Midwestern areas.
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Installations were then categorized for the purpose of implementing a variable
housing allowance (VHA). Categorizations had to satisfy two criteria . There should be
a small number of categories so that the plan would be administratively easy to implement,
bit the number should not be so few that installations with truly dissimilar housing costs
are lumped together. Clearly, there is a tradeoff between these criteria .

Categorizations based on 5 percent, 10 percent, and 15 percent increments in the
all personnel HCI were made. The 5 percent categorization produced nine categories of
installations, while the other two produced six and four categories, respectively . It was
suggested that the 10 percent or 15 percent categorizations are preferable. They produce
a relatively small number of categories w ithout appearing to lump truly dissimilar
InstallatIons together .

After categorizing the installations for which cost indexes were available, all the
CONUS installations for which indexes were not available were categorized by examin-
ing the indexes for installations in close geographic proximity with known indexes to-
gether with subjective judgments about the category In which these installations belong.

Several prototype VHA plans were then considered. These p~~ns varied according
to (1) the base for the VI-LA and (2) whether officer s and enlisted personnel will be
treated separately . The base for the VHA is the portion of RMC which Is identified
as dollars available for housing. Under alternative assumptions, six different measures
of the housing dollars available in RMC were identified. The first measure was current
BAQ. The other measures included BAQ plus either (1) the tax advantage implicit in BAQ
(computed two different ways), (2) a portion of the 1971-73 pay raises identified as dollars
for housing, or (3) both (1) and (2) .

Instead of using BAQ or some other measure of housing dollars as the basis for
a VHA , an alternative procedure would be to choose some fraction of pay, e.g. , .20,
as the basis. The housing dollars available for housing would be this specified fraction
times pay. Under a salary system the base would have to be some fraction of salary
or pay, since under this system there would be no separate allowance on which to base the
VHA • Since the fractional base would probably be the share of housing costs in civilian
ixidgets, such estimates were ohtained for various income classes of civilians from the
1970 Census and the 1973 Current Housing Report .

For each of the three categorizations and each measure of housing dollars, the VHA
adjustment factor for each category of installations is the percentage excess of average
MHC In the category over the given measure of housing dollars. These adjustment
factors were provided for the various prototype plans.

Because consideration may be given to separate treatment of officers and enlisted
• personnel, separate VHA adjustment factor s were computed for officers and enlisted

personnel. For the plans based on BAQ or one of the other measures derived from BAQ,
-vii- 
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officer s In a given category of Installations would receive a larger percentage VHA adjust-
ment than enlisted personnel because of the fact that officers currently have higher hous-
ing costs relative to BAQ than enlisted personnel. However, in the plans based on some
specified fraction of pay, enlisted personnel would receive a larger percentage VHA
adjustment than officers , unless this specified fraction is lower for officers than enlisted
personnel . This result holds because housing costs are a larger fraction of enlisted
pay than officer pay.

Next, the cost of the various prototype plans was considered. Only plans which
would pay a VHA to personnel at installations where housing costs exceed the housing
dollars available in pay were considered. Plans which would reduce pay at installations
where housing costs are below available housing dollars were not.

The plan based on current BAQ would be the most expensive. If this plan pays a
VHA at each category of installations equal to 100 percent of the difference between
average MHC for the category and BAQ, the plan will cost approximately $635 million.
Plans based on other, more stringent measures of the housing dollars available in pay
would cost less. A plan which uses 20 percent of pay as the base would cost approximately
$300 million .

THE DESIRA BILITY OF A CPA

There are several desirability issues. Obviously, one relates to cost . On the sur-
face, the VHA plans considered here would not be cheap. However, these cost estimates
are made on the assumptions that such a program Is to be implemented instantaneously,
and other components of pay will remain unchanged. The “cost ” of the plan hinges upon
whether total pay will be higher with such a plan than it would have been without such a
plan. If the plan were to be integrated into the next several pay raises such that those
personnel at the high housing cost installations receive above average pay raises and those
at the low housing cost Installations receive lower than average pay raises the plan could
be implemented without a significant hidgetary impact.

Certa in arguments have been ventured against a GPA . One is that personnel transferred
from high cost areas to low cost areas will view the loss of the VHA as an unfair pay cut.
Another is that assignment to high and low cost areas probably balance out over the course
of a military career , so that a GPA is not necessary. We tend to discount these argu-
ments . A recent survey has found that a majority of personnel is in favor of a VHA .
The second argument does not hold either In the case of non-careerists or careerists
assigned only to high cost areas during their careers . However, a VHA pla n may have
allocative effects which are unknown at this point. It is not known what effects such a plan
will have on recruiting and retention. A GPA, for instance, may affect the supply of
recruits to the different services if one service benefits from a GPA more than the others.
There is currently no empirical data with which to estimate such potential effects , although
we do not believe they would be very significant .
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The primary reason for implementing a GPA is one of equity. The extent to
which a duty assignment in a high cost-of-living area imposes a hardship on a service-
man is something which is Impossible to measure quantitat ively. Judgments about

• - the inequity of the current system are inherently value judgments . Before implement ing
a GPA , policy-makers will have to evaluate the extent of the inequity and the extent to
which they should attempt to reduce geographic differentials in living costs.

CONCLUSIONS A ND RECOMMENDATIONS

A VHA Is currently feasible although an adjustment to total pay is not . If policy-makers
opt for an adjustment to total pay, a new price survey which generates the necessary data
base will be needed.

If it is decided that a VHA will be implemented, we strongly recommend that better
housing cost data be obtained. There are some problems in the NA VFAC data which need
resolution if the NAVFA C data are to serve as a fully adequate data base. The problems
with the NA VFAC data are (1) all installations are not surveyed contemporaneously,

• (2) the by-rank MHC averages are, in many cases, based on very small samples and
appear to be subject to a great deal of sampling variation, (3) the survey is conducted
by mail and, if personnel recognized that the survey formed the basis for a VHA , they
would have the incentive to overstate housing costs, and (4) the survey does not control
for the quantity or quality of housing.

An alternative way of obtaining housing cost data is to define one or several standard
types of housing units and have a team of surveyors determine the c~sts of such units
in the different areas where military insta llations are located. A properly designed
survey would eliminate the above mentioned defects in the current NAVFAC survey .
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INTRODUCT ION

This report considers the feasibility and desirability of making geographic adjust-
ments to mi l i t a ry  pay (denoted hereafter as CPA ) to correct for regiona l variation in the
cost of living in the Continenta l LTnited States (CONUS). The basic policy question is
whether an attempt should be made to ensure tha t military personnel receive incomes
which are compa rable in real terms regardless of their duty station . The results will
help provide the basis for such a decision.

The report is divided into four major sections . The firstasks whethe r adequate
geographic price level or cost-of-living data on which to base a GPA currently exists.

The second section attempts to answer several questions , the basic question being
how available data should be used . While an overall cost-of-living index should be used
to adjust Regu la r \-li litary Compensation (RMC), an overall cost-of-living index may not
be available. If , rather , a housing cost index is available , could this index be used to
adjust RMC ? If the housing cost index is ruled out as an adjustor for RMC , could it still
be used as an adjustor for a specific component of pay, i .e . ,  basic allowance for quarters
( BAQ)? This is an important question , for it is possible that if BAQ is adjusted rather than
RMC , the extent of geographic variation in rea l pay will be increased rather than reduced.

In the third section, Naval Facilities Engineering Command (NAVFAC) housing cost
data are used to construct housing cost Indexes f or 118 CONUS installations that house
89.9 percent of the June 30, 1975 CONU S force. Then, various ways of grouping instal-
lations for the purposes of a Variable Housing Allowance (VHA) are considered. Instal-
lations for which housing cost data are not available are grouped using information on
known installations . Finally, cost estimates for different plans are made . It is suggested
that these cost estimates may be more apparent than real, depending on how the VHA is
introduced and integrated with future changes in pay.

Finally,  an evaluation of the CPA concept and suggestions for ways to implement it ,
should such a decision be made , are provided.
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ThE EXIST~~ G RA TA ON ~~TERAREA VAR~~ TION ~ J THE COST OF L~~ING

The Federal Government constructs , on a continuing basis, two regional series
pertaining to price levels or living costs . The first series is a consumer price index
which is constructed for 56 geographic areas. These area consumer price indexes are
time price indexes which have as a base January 1967. The indexes indicate period to
period price changes within a particular area and caimot be used to infer interarea
variation in price levels. Each area index has a base period index of 100 for January 1967,
bet a January 1967 index of 100 in one area does not indicate the same level of prices as
art Index of 100 for another area . One could not infer how much interarea variation there
is in prices from these Indexes , and they could not be incorporated into construction of a
CPA .

A second data series , the Urban Family Standard Budgets, can be used to make in-
ferences about interarea var iation in living costs. The budget (nominal income) required
to obtain “lower , ’ “intermediate, “ and ‘hi gher ” standards of living are computed yearly
in Autumn for 38 CONUS metropolitan areas and 4 non-metropolitan areas. ’ The tota l
budget required to obtain each specified level of living in each area is decomposed into
the following commodity categories: food, housing, transportation, clothing, personal
care, medical care, and other items. For each geographic area, cost-of-living (COL)
indexes at each level of living are computed for the total budget and each commodity
category within the total budget by dividing the expenditures required in the given budget
category by the national average expenditure for that category.

Because the commodity baskets are , in many cases2 not held constant from area to
area , these Indexes are COL and not price (P) indexes .2 Because of the interarea variation
in the market basket, a question arises as to whether these COL indexes really

1The most recent data are found in reference 1. Previous years’ data are found in re-
ference 2, variou s yearly editions . Technical analyses of the methodology used to con-
struct the budgets are found in reference 3. The market baskets selected for these budget
studies reflect the consumption pattern of a family of four: 38 year-old husband, a non-
working wife, 13 year-old son, and 7 year-old daughter .
2As examples of the interarea variation in the market basket (1) the food basket in the
Southern areas contains more pork and chicken and less beef than that in the Northeastern
areas, (2) clothing quantities vary geographically, (3) the mix of private and public
transportation depends upon the adequacy of available transportation in each survey area ,
and (4) heating and air conditioning requirements vary geographically.
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provide useful information about intera rea variation in prices . Sherwood (reference 4)
has examined this issue and found the problem not to be very important .

However , the question arises as to whether these Indexes could be used as the basis
for a GPA even If one overlooks the fact that they are COL indexes and not P indexes.
To be judged to be adequate for the purposes of a GPA , the primary criterion would be
what proportion of CONUS personnel are located In the 38 metropolitan areas. Using
June 1974 CONU S force strength data, we estimated that there were 262 , 241 personnel
in these areas, 19.77 percent of total CONUS personnel at that time.

The problem which thus arises is whether the four regional non-metropolitan indexes
could be used as the basis for a GPA for the 80.23 percent of personnel not located in the
38 metropolitan areas for which COL Indexes are computed. These indexes will not be
adequate if there Is significant variation in living costs among the installations located
In the non-metropolitan areas. There are many large metropolitan areas excluded
which contain military personnel . Also, there is likely to be significant variation across
areas in living costs within each of the four “non-metropolitan” areas. Therefore, we
judge that this data is not adequate for the purposes of a GPA . These indexes would not
accurately reflect the living cost s of substantial numbers of CONUS military personnel .

A study conducted in 1969 by the National Indu strial Conference Board (reference 5)
investi ?-ated the feasibility of geographic pay adjustments for white collar workers employed
by national companies (most of whom still pay a single salary to white collar workers
regardless of location) . The Family Budgets indexes , as well as all other data, were
found inadequate for the same reasons. Indexes are not available for a substantial numbe ’-
of areas in which white collar workers are located.

Other sources of data on regional variation in prices were examined and found
inadequate for the purposes of a GPA . The Federal Home Loan Bank Board computes
average transaction price of new and existing homes for 18 major U.S. cities on a monthly
basis. Again , the fa ct that these prices are for only 18 areas makes them inadequate
for our purposes. A more comprehensive data source is the National Association of
Home Builder ’s index of construction costs, which is constructed bimonthly for approx-
imately 400 geographic areas. The basic problem with this Index is that the land com-
ponent of housing prices is not Included , and the price of this component is likely to be
one of the significant sources of geographic variation in housing costs. Also, the fact
that this is an index of const ruction costs of nc~w housing, and does not reflect prices of
existing housing makes this index rather unappealing.

The only source of data pertaining to the living costs of military personnel is the
Naval Facilities Engineering Command ( NAVFAC) data on family housing costs . NAVFAC
performs a housing survey at each CONU S installation at least once every three years. A
random sample of individuals is taken by rank , and their monthly housing expenditures

- 
- (including utilities) are obtained. In the 1975 data , the average monthly housing
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I
I expenditures by rank and class of housing (rental, trailer , owner-occupied) , along with

the sample size for each rank and class of housing, are reported.

Since this Is the only data available on an installation-by-installation basis, in the
- next section we consider how, and whether, this data should be used in implementing a

GPA (or , more appropriately, a VHA, if only the housing component of pay is adjusted) .

I
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REGIO NA L VARIATIO N IN LIVING COSTS
AND THE APPROPRIATE CPA I NDEX

A major issue In CPA analysis is whether an overall price or cost-of-living index
is the only basis for adjusting pay or whether a GPA based upon a specific commodity
price Index such as housing could be used. It would be agreed that if overall price
indexes for all area s in which milita ry installations are located were available, then a
GPA made to RMC and based upon these indexes would bring about equality across areas
in the purchasing power of RMC. Such an adjustment might be considered a “first -best”
solution to the equity problem . However, If an overall price index for each area is not
available, policy makers might resort to basing a CPA on what data is available. The
question to be addressed here is whether a GPA based upon a specific commodity price
index would eliminate completely, reduce, or increase the geographic variation in
real pay. Numerical examples of each of these possibilities are provided and then the
Family Budgets COL indexes are analyzed to see which case most likely describes
the CONU S situation. Finally , an investigation is made into which specific commodity
is the most likely candidate on which to base a CPA .

To begin with the numerical examples, assume that there are three geographic re-
gions and two commodities, food and housing. Assume in each case that food and housing
each occupy half of the consumer budget .1

1 It may be shown that an overall price index is a weighted average of the price
indexes for the indiv idual commodities included in the overall index, where the weights
are the shares of the commodities in the total budget :

n
I = ‘5’ W I
0 (~‘i ~~

where 10 
= overall price index, I~ = price index for the ith commodity category ,

and W~ = budget share for ith commodity .
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Consider Case A below . In this example, each area has the same price index for
both food and housing. The covartation between food and housing is “perfect, ” and the
variance of the overall index is the same as the variance of each of the individual
indexes .1

CASE A

Price index Region 1 Region 2 Region 3

Food 102 100 98

Housing 102 100 98

Overall 102 100 98

If these were the area price indexes , it would obviously not matter whether a CPA
is based upon the overall index or one of the two commodity price indexes . Second, im -
plementation of a CPA which utilizes one of the commodity indexes and makes an adjust-
ment only to that portion of Income spent on the index commodity would be a move to-
wards full equity but would not bring about full equity . In the example above, if a GPA
were made to half of RMC and based on the housing (or food) indexes, one half of the
geographic variation would be ellmthated.2

‘Formally, the variance of the overall index, V , is a linear function of the variances
of the individual commodity indexes, the V S ’ s, and the budget shares, the W1’s. It may be
shown that

v = ~~ w~
2 V1 + 2 ~~ W~W COV 

~‘~‘ I.)0 1=1 i�j J

Covariance [coy (I~ 9] 
is a measure of the jo Int geographic var iation in the indexes

and I~. The reader Es referred to any basic statistics text for computing formulas for
variance and covariance. In Case A above, VF = 4, VH 4, COV (F, H) = 4, and V = 4.
2We have not said how the GPA is to be implemented. In Case A, for example, the GPA
could take the form of a 2 percent Increase in the income of individuals in region 1, no ad-
justment to those in region 2, and a 2 percent reduction in the income of those in region 3.
Or, it could take the form of a 4 percent increase in the incomes of those in region 1, a 2
percent increase to those in region 2, and no adjustment to those in region 3. Of course,
the second method would be preferred by the inhabitants of the three regions, since every-
one would be better off under the second method than the first . The propositions being
established above are not altered by the manner in which the CPA is implemented.

-6-
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Consider an opposite case, Case B. Here there is geographic variation in the price
indexes of the two commodities , but no va riation in the overall index. The price in-
dexes are prefectly negatively correlated.

CASE B

Price index Region I Region 2 Region 3

Food 102 100 98

Housing 98 100 102

Overall 100 100 100

In this case, one would know not to implement a GPA because there is no variation
in RMC in real terms. It Is clear that if one had knowledge of only one of the commodity
indexes and implemented a CPA on the basis ot this index, geographic variation in real
RMC would be introduced where none previously existed. And , which area(s) benefit
depends upon which index is chosen. To conclude, In the case where commodity prices -‘

are negatively correlated within geographic areas, basing a GPA on one of the commodity
indexes rather than the overall index may not eliminate or reduce geographic variation
in real RMC , but may in fact increase the variation . 1

Consider a third case , Case C. Here the commodity price indexes vary together
positively, but the variation in the housing price index is much larger than the variation
In the food price index. 2

CASE C

Price index Region 1 - Region 2 Region 3

Food 101 100 99

Housing 105 100 95

Overall 103 100 97

In the example here, V = 0. V~ = 4, VH 
= 4, but COV(F , H) = -4.

2 In the example here, y =  9. VF 
= 1, VH 

= 25, but COV(F , H) = 5.
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Several propositions may be made here. First , basing a GPA on either of the two in-
dexes and making an adjustment to the proportion of RMC spent on that commodity will
be a move towards full equity but will not totally eliminate the inequity . But , basing
a CPA on the higher variation housing index and making an adjustment only to that portion
of income spent on housing would eliminate more of the inequity than a GPA based on
the food price index. 1

The above proposit t ons presume that the CPA based upon single commodity is made
only to that portion of income spent on the commodity . Suppose , however , that a GPA
based on the single commodity index is made to RMC . It is clear that such an adjustment
will over-compensate individuals in higher cost areas if it is based on a single commodity
index whose variation exceeds the variation in the overall price index . Thus, a GPA made
to RMC and based upon the housing price index would over-correct for general price
level differences . Those living in areas with high overall price levels would now have
higher real income than those living in area s with lower overall price levels.

Three general rules may be stated here. First , as long as the covariation in com-
modity price indexes is positive, basing a GPA on one of those indexes and making an
adju stment only to the proportion of RMC spent on that commodity will be a move towards
full equity although full equity will not be achieved. Second , basing the GPA on a com-
modity whose index has a larger variation will be a greater move towards equity than a
GPA based on a commodity whose index has smaller variation (again assuming the
adjustment is made only to the portion of income spent on the commodity) . Third , in
general, commodities do not receive the same weight in the construction of the overall
index. Other things equal , a greater move towards equity will be achieved if the com-
modity which has a larger share in the budget is selected.

An empirical question is which of these three cases fits the U.S. economy . Is the
covarlation in commodity price index across geographic area s positive or negative2 A nd ,
if a single commodity price index is to be used , what would that best index commodity be
(best in the sense that use of the commodity index would go further towards full equit-c,-
than use of any alternative indexes) ?

1To give an example here, suppose the GPA takes the form of adjustments to incomes of
those individual in region 1 and region 2 but none to those in region 3. If the housing
index is used as the basis for adjustment and the adjustment is made to half of total in-
come, region 1 would receive a 5 percent boost in income and region 2 would receive
a 2.5 percent boost. If food index is used and the adjustment made to the portion of
income spent on food and the adjustment would be 1 percent for region 1 and .5 percent
for region 2.
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To answer these questions , the Standard Family Budgets COL indexes were analyzed.
While these Indexes are not pure price indexes , they are highly correlated with pure
price indexes and therefore are of use in answering these questions . Using the Autumn
1974 indexes , the correlations between each pair of indexes was computed at each level
of living. The matrix of correlations at each level of living are presented in table 1.

As the reader may ascertain, almost all of the correlations between pairs of com-
modity indexes are positive. These positive correlations indicate that area s which
have high prices for one commodity tend to have high prices for other commodities .
There are only two cases in which correlations Involving indexes other than the trans -
portation index are negative, and neither of these is statistically significantly different
from zero. 1 The fact that the commodity indexes in almost all cases are positively
correlated lends credence to the view that basing a CPA on one of the individual commo-
dity indexes and making an adjustment to the portion of Income spent on the commodity
will be a move towards equity .

Referring to the definit ion of variance in footnote 1 on page 6, the reader will note
that (1) the variance of the overall index is positively related to the variance of each of
the commodity Indexes; and (2) those commodities with large budget shares (W 4 ‘s) will con-
tribute more to the variance of the overall index than those with small budget s’hares.
Table 2 presents the standard deviation (square root of the variance) of each of the com-
modity indexes and their respective budget shares. Inspection of this table Indicates that
the main contributor to the variation in the overall index is the housing index .2 This is
true (1) because the geographic variation in housing costs is substantially larger than
the geographic variation In any other commodity index, and (2) because housing has a lar-
ger share in the total budget than any other commodity .

1 The way the transportation index was constructed in the lower and intermediate budgets
lead to the negative correlations involving this index . Low cost public transportation was
given a large weight in this index In large metropolitan areas. Higher cost automobile
transportation was given a larger weight in smaller urban areas • This method of con-
structing the transportation index almost guarantees negative correlations between this and
other indexes . In the upper budget, where all transportation is by automobile, there are
no negative correlations.

2Examining the lower budget , for example, the variance of the overall Index is
(5.26) 2 = 27.66 . The direct contribution to overall index variance made by the housing
index is (.191) (13.67) = 6.81. The contribution of the food index to overall variance is
(.300) 2 (5.1 7)2 2. 40. The housing index account s for one fourth of the variance of the
overall index and accounts for almost three times as much of the variance in the overall
index as does the food index. The other commodities contribute substantially less than the
food Index to overall index variance.

-9-
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TABLE 1

MA TR IX OF CORRELATIONS: FAMILY WDGETS COL INDEXES

Total Consump.
budget budget Food Rent Mort . Trans. Cloth. Persona l Medical Other

Lower budget

Tota l aidget 1.0 .98 .70 .86 - .002 .39 .24 .39 .32
Consumption

budget 1.0 .70 .87 .04 .38 .27 .41 .33
Food 1.0 .35 - .07 .13 .22 .12 .39
Rent 1.0 .02 .34 .15 .36 .23
Mortgage
Transpo rtation 1.0 - .009 - .40 - .12 - .71
ClothIng 1.0 .32 - .01 .08
Persona l care 1.0 .25 .62
Medica l care 1 0  .24
Other

consumption 1.0

Intermediate budget

Total &idget 1.0 .96 .74 .72 .92 .10 .41 .36 .17 .54
Consumption

budget 1.0 .77 .72 .94 .23 .38 .44 .24 .61
Food 1.0 .36 .64 - .03 .04 .20 - .41 .50
Rent 1.0 .64 .22 .43 .30 .42 .33
Mortga ge 1.0 .16 .34 .33 .11 .46
Transpo rtation 1.0 .21 .38 .13 .25
Clothing 1.0 .39 .11 .27
Persona l care 1.0 .22 .50
Medical care 1.0 .21
Ot her

consumption 1.0

Upper budget

Total budget 1 .0 .93 .74 .76 .86 .49 .45 .28 .32 .71
Consumption

budget 1.0 .79 .79 .91 .62 .43 .35 .41 .57
Food 1.0 .56 .57 .51 .19 .14 .26 .35
Rent 1.0 .64 .53 .38 .40 .50 .55
Mortgage 1.0 .48 .37 .28 .24 .53
Transportation 1.0 .04 .29 .49 .27
Clothing 1.0 .09 .08 .35
Personal care 1.0 .31 .05
Medical ca re 1.0 .41
Other 1.0

-10-
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The conclusions of the ana lysis here are twofold. First , given that the geographic
covariance in commodity price indexes is positive, a GPA based on one of the commodity
indexes would be a move towards equity as long as an adjustment is made only to the
portion of Income spent on the Index commodity . Second, If a GPA is to be based on a
single Index commodity, the ‘ best” index commodity appears to be housing. Geographic
variation In housing costs appears to be the major contributor to the geographic variation
In the overall price index .

There may be a more compelling reason for basing a GPA to mIlitary personnel on
a housing price index. We suspect that if two separate price indexes for items other
than housing were constructed for military personnel and for civilians , the Index for
military personnel would show less geographic variation. Milita ry personnel and their
families are provided many services on the Installation free or for a nomina l , geogra-
phically uniform , charge. A prime example here is medical care. As table 2 indicates ,
medical care has the second largest geographic variation of any item in the civilian COL
indexes , but it would show very little variation in a military price index . In addition ,
many consumption items are purchased on the installatIon at geographically uniform prices
It has been pointed out to us by members of the QRMC staff that military post exchanges
follow a national pricing policy for some items. These items which would go into a
price index would also show little geographic variation. Our expectation, then, is that
on the average there is less geographic variation in the prices paid by military personnel
for non-housing items than the prices paid by civilians .

We have estimated that the variation in the housing price index accounts for approx-
imately one fourth of the variation in the overall index. In an overall price index based
upon the prices paid by military personnel , the proport ion of the total variation accounted
for by housing wcMIld be larger . Basing a GPA on an index of housing costs is even more
appealing in the military case.
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CONSTR UCTION OF h OUSING COST ~~DEXES FOR CONUS MILITARY
INSTALLA TIONS AND ALTERNATIVE VARIABLE I-lOUSING ALLOWANCE PLANS

This section uses the 1975 NAVFAC Installation housing expenditure data to construct
housing cost indexes for 118 CONUS Installations , and compares housing costs with RMC
and the Basic Allowance for Quarters (BAQ) . Then various ways of implementing a
Variable Housing Allowance (VHA) using these indexes are considered, both under the
current pays and allowances system and a salary system . Cost estimates of alternative
VHA plans are made.

Before discussing the construction of the housing cost indexes , the CONUS average
Monthly Housing Costs (MHC) of married personnel in 12 pay grades are compared with
the RMC and BAQ received by married personnel in these pay grades. Comparisons are
presented for January 1975 and January 1976 . Table 3 presents the data used for these
compariso.~s. The average MHC for each rank are from the January 1975 and January
1976 NAVFA C surveys , respectively. The RMC and BAQ amounts are those in effe ct
during January 1975 and January 1976 , respectively.

The right hand column of table 3 gives the weights used to construct the weighted
average officer and weighted average enlisted BAQ , MHC , and RMC for the officer and
enlisted ranks shown . In addition , the all personnel average values for BAQ, MHC I and
RMC are constructed by weighting the officer averages b~j  .1362 and the enlisted averages
by .8638 and adding the correspondi ng amounts together . From table 3 it is seen that
officers spent on the average , about $144 per month more than BAQ on housing in 1975
and $174 more In 1976 . Enlisted personnel spent $73 more than BAQ in 1975 and $84 more
in 1976 . Housing costs rose more than BAQ between 1975 and 1976 .

Table 4 displays the ratio of \THC to I3AQ and the ratio of MHC to RMC for the ranks
given in table 3. Two important facts are evident from this table . Officers have higher
MHC relative to BAQ than enlisted personnel . However , enlisted personnel spend a larger
proportion of their RMC on housing than officers do. The apparent paradox of these two
findings is reconciled by c’-mparing BAQ with RMC for officers and enlisted personnel - -
BAQ occupies a smaller share of officer RMC than enlisted RMC . It is also clear that MHC
as a proportion of RM C falls as pay grade increases.

One important question is whether the expenditures on housing, as a fraction of income ,
are comparable for military personnel and civilians . The “base” from which a VHA pla n
is Implemented will depend upon jud gments about what fraction of pay military personnel

‘The officer (enlisted personnel) weights used reflect the proportion of CONU S officers
(enlisted personnel) in the six paygrades listed which are in the given pay grades. The
weight s used to construct the all personnel amounts reflect the proportions of officers
and enlisted to all personnel in these 12 ranks.
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TABLE 3

BAQ , RMC , A N ! )  MHC ,
JA N UARY 19~ 5 AND JANUARY 1976

Ja n Jan Jan Jan Jan Jan
1975 1976 1975 1976 1975 1976

~~~~ MIIC MHC RMC P.MC Weigh ts

Officer Grade

06 273  286 485 556 2675  28 20 .0553

05 252 26 5 453 502 2207  2325 .1219

04 227  239 405 457 1825 1919 .1993

03 206 217 343 383 1500 1581 .3550

02 185 195 279 303 1210 1271 .1437

01 149 157 235 258 913 959 .1248

Weighted Officer
Average 210 220 354 394 1600 1685

Enlis ted Grade

E8 182 191 288 313 1276 1341 .0244

E7 170 179 262 288 1115 1170 .0855

E6 158 166 241 258 961 1001 .1506

ES 146 154 204 218 809 850 .2258

E4 128 134 176 187 695 731 .2 9 7 0

E3 111 116 163 177 561 664 .2167

Weigh ted Enl i s ted
Average 138 145 200 214 797 838

All Personnel 148 155 221 239 906 9S3
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TABLE 4

MI-I C RELATIVE TO BAQ A N D  RMC AND BAQ R E L A T I V E  TO RMC ,
JANUARY 1975 AND J A N U A R Y  197 6

MHC/RAQ MMC/RMC BAQ /RMC
Jan 1975 Jan 1976 Jan 1975 Jan 197& Jan 1975a

Officer Grade

06 1.777 1.944 .181 .197 .102

05 1.798 1.894 .205 .216 .114

04 1.784 1.912 .22 2 .238 .124

03 1.665 1.765 .228 .242 .137

02 1.508 1.554 .231 .238 .153

01 1.577 1.643 
- .257 .269 .163

Weighted O f f i c e r
Ave rage 1.68 5 1.791 .221  .234 .131

En l i s t e d  Grade

E8 1.555 1.639 . 2 2 2  . 233 .143

E7 1.541 1.609 .235 .246 .152

-- 

I E6 1 .525  1.55 4 .251 .256 .164
F ES 1.397 1.416 .252 .256 .180

E4 1 .375 1.396 .253  .2 56 .184

E3 1.468 1 .526 .291 .266 .198

Weighted E n l i st ed
A verage 1 .449  1 .476  .25 1 .256  .173

Al l  Pe rsonnel  1.493 1.54 1 .244  . 250  .162

aShare of BAQ in RMC unchanged between 1975 and 1976.

-
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can reasona bly be expected to spend housing, and such a fraction would presumably
be derived by examining the housing expenditures of compara ble” groups of civilians .

The 1970 Census provides estimates of the ratio of housing costs to income for
homeowners , while a 1973 Census survey provides estimates of the ratio of rental
expenditures to income. Ta ble 5 show s the 1970 Censu s findings for homeowners while
table 6 shows the findings for renters. While the bounds on the income classes are
not the same in tables 5 and 6, a comparison of income classes where the bounds overlap
indicates that homeowners spend a slightly higher fraction of income on housing than do
renters . Generally speaking, the difference appears to be less than 1 percent In the lower
income classes, bat is somewhat larger ( 1-2 percent ) in the higher income classes.

Table 7 summarizes the data In tables 4, 5, and 6. Military personnel are compared
with compara ble income classes of civilians in this table . The data in table 7 seem to
imply that military personnel spend more on housing than comparable income classes.
Such a finding might be expected. To the extent that military personnel are moved mor e
fr equently than civilians, and are unable to lock themselves into long-term fixed mortgage
payments (or rental contracts) while civilians are, this finding has a great deal of
logical appeal .

We must caution, however , that these comparisons may overstate the difference.
RMC will understate family income for military families in which the wife works or the
military member has a second job. Therefore the MHC/RMC ratio will be overstated in
comparison with civilian ratios , which are based on total family income. To the extent
that military personnel receive services in-kind which civilians must pay for (e.g. ,
medical services), omission of such items from the military income measure may also
bias upward the military housing cost-income ratio in comparison with that of civilians.’

Our somewhat inconclusive conclusion is that military personnel appear to spend
a larger fraction of income on housing than comparable groups of civilians, bat that
the comparisons presented in table 7 overstate the true difference. Since full military
income data are unavailable for mil itary families , we are unable to compute the MHC/in-
come ratio for military personnel that allows for an unbiased comparison with civilians .

1 Numbers calculated by the QRMC subsequent to the writ ing of this report provide
evidence tha t RMC significantly understates tota l military family income. The QRMC
examined a sample of 1974 tax returns of married military personnel. Using the ranks
and weights in table 3, it was estimated that for 1974 RMC understated the family income of
officers by 14 percent and the family income of enlisted personnel by 27 percent . (The sam-
ple included personnel stationed overseas as well as in CONUS, so these percentages
should be treated with some caution.)
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TABLE 5

SELEC TED HOUSING COSTS AS A PERCENT OF IN CO M E , H OMEOWN ER S a

Income C l a s s  Pe rcen t

2 ,000 - 3 ,999 45
4,000 - 5 ,999 31
6,000 - 7 , 999 24
8,000 - 9 ,999 20

10 ,000 - 12 ,499 18
12 , 500 - 14 , 999 16
15 ,000 - 19 ,999 14
20 ,000 - 24 ,999 13
25 , 000 and over 11

aSelec ted  H o u s in g  Costs  = m o r t g a g e  paymen t s  + u t i l i t i e s  + insurance
+ real  e s t a t e  taxes.

Source :  Refe rence  8 .

TABLE 6

RENTAL EXPE NDITURES AS A PERCENT OF INCOMB a

Income Class  Percent

3,000 - 4 ,999 32.4
5,000 - 6 ,999 24.4
7 , 000 - 9 , 999 19.5

10 , 000 - 14 ,999 15.3
15 , 000 - 24 , 999 11.3
25 ,000 and over 9.6

aRental expenditures include utilities payments.

Source:  Reference  9.
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TABLE 7

MONTHLY HOUSING COSTS AS A PERCE N T OF INCOME ,
M I L I T A R Y  PERSONNEL AND COMPARABLE INCOME CLASSES OF CIVILIANS

M i l i t a r y
P e r s o n n e l  C i v i l i a n s
— MHC~Rank Ren tal Percen t Homeowner Percen t

06 .181 q .o 11
05 .205 9.6 11
04 .222 11.3 13
03 .2 2 8  11.3 14
02 .231 15.3 16
01 . 2 5 7  15.3 18

All Officers .221 11.3 14

E8 .222 11.3 14
E7 .235  15.3 16
E6 .25 1  15.3  18
ES . 2 5 2  19.5  20
E4 . 25 3  19.5 20
£3 .291  2 4 . 4  24

Al l  E n l i s t e d  . 2 5 1  19.5 20

Al l  Personne l  . 244 15.3 18

a~ 1975 MHC/ RMC .

-18-
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C0’<STRUCTION OF THE HOUSING COST INDEX E S

Using the ranks and the weights in table 3, we constructed the average MHC of
officers and enlisted personnel at 118 CONUS installations .’ Then, we constructed an
all personnel MHC at each installation by weighting the officer and enlisted MHC by the
fractions .1362 and .8638 , respectively . Then, an index of housing costs (HCI) for each
installation was constructed for all personnel , offic ers, and enlisted personnel by di-
viding the respective MHC by the CONUS average of the respective group. Table 8
report s the results for all personnel while tables 9 and 10 report the results for officer s
and enlisted personnel . These tables rank the 118 installations by MHC from highest to
lowest and, in addition, provide the following informatIon : (1) the fraction of personnel
who are at the given Installation , (2) the cumulative fract ion of personnel with MI-IC equal
to or greater than that at the given installation, (3) the MHC/BA Q ratio and (4) the MHC/
RMC ratio.

Our procedure for constructing the MUC for officers ,enlisted personnel , and all
personnel respectively, which uses constant weights in constructing MHC at different
installations, has two virtues. First , since constant weights are used, the only source
of variation from installation to installation will be variation in housing costs . If variable
weights were used (where the weights reflect the actual force di stribetion at each installa-
tion), the weights themselves would be an added source of variation and therefore would
make inferences from the computed nu mbers less meaningful. Second, the by-paygrade
MHCs are in many cases based upon sample sizes which are rather small . The problem
here is that the smaller is the sample size on which MHC is based, the larger will be the
variation in the estimate of that rank’s MHC and the less efficient MHC will be as a meas-
ure of the “true” mean housing cost for that rank . In constructing an overall MHC for
each installation , our weighting scheme eliminates much of the random variation in the
by-rank MI-ICs by placing the largest weights on ranks in which MHC is based upon large
sample size (e.g., 03 and E6). Since the variation in MHC due to random sampling will
be smaller in these grades, this weighting scheme eliminates much of the random varia-
tion in MHC and gives one more confidence that the differences in MHC across installa-
tions are based upon true differences in housing costs rather than sampling variation.

‘The average expenditure within pay grades on all types of housing rather than just
owner-occupied or rental housing was used in order to maximize the number of installa-
tions for which housing cost indexes could be constructed, Had indexes been constructed
using only renter data, say, the indexes could have been based only on the expenditures of
individuals in several enlisted (E4, E5, and E6) pay grades and several officer grades
(01, 02, and 03). This is because at many installations renters (or homeowners) were
not surveyed in many pay grades . To oI-tain indexes which used all the sample data the
indexes by necessity had to be based on expenditures on all types of housing.

-19-
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TABLE 8

RANKING OF INSTALLATIONS BY ALL PERSONNEL MHC

MHC d MHCe MHC~Ip st a l l at i on  i~oic8 
~~1b cpp Index

BOSTON M A 267 0,000 5 0 .OuO S 3.2126 3 ,8061 0,2943
W AR .PH I PA 265 0.0013 0 ,0008 1.2065 i.7~ 70 0,2928
LA AFS CA 265 0,0012 0,0030 1.2060 1.7963 0.292 7
NEW 108 NY 268 0.0020 0.0050 1.2033 1.7922 0,2920
BOL.WAS CC 265 0,0069 0,0139 1,2028 1.7916 0.2909
NOM ES TE Fl. 262 0.0047 0.0167 1,1893 ~.7 05 0 .2807
HANS CO M HA 261 0.0016 0,0163 1,1879 1.7694 0,2803
ATOO R EWS MD 259 0,0067 0 ,025 1 1,1757 ~.7512 0,28)4
B AYONNE p,j 258 0.0000 0.0256 1,1747 1.7~ 97 0.28)1
W AS H !C DC 256 0.0145 0,0401 1,1654 1.7339 0,2029
NIL 015 CC 254 0.0112 0 ,0513 1,1544 1,7094 0,2802
SANFRAN CA 232 0.u3o) 0.0818 ~,14)8 1,1067 0,2701
FT BEI.V V A 249 0,0063 0,0881 1,0314 1,6853 0.2746
PE ASE NH 246 0,0037 0,0918 1,1269 i .67 66 0,2735

-
~ 

E~ 1080 CA 246 0,t 109 1 0.1009 1 ,0165 1,6631 0 ,2710
LOWRY CO 245 0.0090 0,1100 0. 1022 0.6567 0,2700
LAK E HUR NJ 243 0.0016 0,1116 1, 1045 1,6452 0.2603

4 01 M ONM NJ 243 0. 0 0 3 3  0, 1149 1.1024 1.6421 0.2676
PH I L ADL ~ A 241 0,0070 0.0209 1,0966 0.6337 . 0,2662
SCHE NE C NY 243 0,0014 0,1232 1, 0956 ~,631 9 0.26)9
F ITZ SA H 00 740 0 .0018 0 ,1251 1, 0922 1,6266 0,2651
01 0010 MD 240 0.0006 0.1256 1, 0916 1,6259 0,2849
NEW LON CN 239 0,0106 0,1363 1, 08)1 1.6163 0 ,2634
PAT RIC K FL 230 0.0030 9,1393 1, 0846 1,6355 0,26.13
W RE E DAN DC 238 0.0035 0,0428 1.0809 0,6000 0,2624
~ IR ~ I.*N NM 231 0 .0037 0,0464 j , u 7 9 5 1.6079 0,2620
CL EV ELA O~

1 231 0,0002 0.0467 1.0768 1,6039 0.2614
NEW B RU ME 236 0 ,0030 0.1497 1,0730 1,5983 0.2604
SA N DIFO CA 236 0.0919 0,2417 1.3712 1 .5956 0 ,2600
Vt J AC K Sc 235 - 0.0150 0,2566 1,0693 1.5928 0 ,2595
FT SHOP IL 235 0.0015 0.2581 1.0667 .,5889 0,2509
0•7 ORD CA 234 0 ,0167 0,2768 1, 0637 1.5844 0 .2502
01 HCPH GA 233 0.0011 0.2785 1,0603 i ,5809 0,2576
OFFU TAB NO 233 0.0101 0,2886 1,0637 ~.579~ 0 ,2574
DaL.LAS T X 233 0.0009 0,2896 1,0583 0,5763 0.2569
01 HEAD MD 232 0.0114 0,3010 1, u 554 1 .5720  0,2562
PORT SNO N’4 232 0.0000 0,3037 1 ,0551 o .5?16 0,2560
ORL AN DO FL 232 0 .0115 0 ,3132 3.0535 0,5691 0,25)?
NEDIL L FL 231. 0.0056 0,3186 1 ,3496 1,5634 0 ,2548
CEC IL F FL 230 0.0064 0.3251 1.045? & ,55 7 6 - 0 , 25 3 8
BXR $VE R M O 229 0,0037 0,3288 i.u4 12 j,5508 0 ,2527
CAR L I S L P A 229 0.000) 0.3294 1.0399 0.5489 0,2524
JAXV IL L FL. 229 0 . 0 0 7 3  0 , 3 3 6 7  1, 0 396 1 .5 4 8 5  0 . 2 5 2 3
NORFOL,( 9* 229 0.0001 0, 4 168  1, 0391 1,5477 0,2522
FT Dl x NJ 228 0 .0 0 9 0  0, 425 8  1,~~3 78 0 . 5 4 5 8  D,2~’09PQRT LA U ON 227 0.0015 0.4263 1.0328 i ,5304 0 ,2507
UsA p tic o Ml 726 0.0035 0,4278 1, u2 64 1 ,5317 0 ,2496
L A CXL . A N TX 225 0 . 0 176 0 , 4 4 5 4  1 .0237 0 ,52 4 8  0,2405
~ A N S * S C  MO 224 0 ,0007 0.4462 1.0382 0,5166 0 ,24 71
POPE *6 NC 224 0 . 0 0 3 3  0 . 4 4 9 5  1.0379  1.5161 0 , 2 4 7 1
800RG AB CA 223 0 . 0 0 4 6  0, 4 541 1, 0130 0 ,5 0 8 9  0 ,2 4 ) 9
C A S T L A B  CA 222 0 , 0 0 5 Q  0 ,4 5 9 1  1, u113 1 , 5 0 6 4  0 , 2 4 5 5
ROCKIS L ID 222 0 ,0002 0 ,4593 1,0099 0,5 043 0,24)1
IT D OVE MA 222 0.0059 0,4653 0,0097 0,5040 0,2450
BR A NI OR ND 222 0,0 355 0 ,4703 1,0084 j.5U20 0,2448
CHAR LE S SC 222 0,0186 0,4809 3, 0076 1 ,5011 0,2446
SE A T T L E  W A  221 0 ,0 0 13  0 .4 9 0 2  1. 006 3 0 ,4 9 8 8  0 , 2 4 4 2
FT LEE VA 221 0.0059 0.4961 . 1,00 56 j , 4 9 7 9  0 , 2 4 4 1

— EG L INA B Fl. 220 0.0106 0 . 5 0 6 7  0, 9979 i.4864 0 ,2422
05 BRAG NC 217 0 ,0350 0 ,5411 0,9804 j.4722 0,2399
NEWPORT R I 217 0.0041 0.5451 0.9875 1,4706 0,2396
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TABLE 8 (Cont ’d)

MIlcd 
e 

MHc~In s t a l l a t i o n  MHC a ~~1b CPP C Index
R ICK E AB CU 236 0,0027 0,54 84 0,98 17 1.4623 0,2303
IT L UST VA 216 0, 0 0 7 4  0 , 55)9 0,9808 1.46 (8 0 ,2300
SCO T T IL 215 0 , 0 0 4 8  0, 5 )9 9  0. 9 753 1 ,4 5 2 8  0 , 2 3 0 7
G R I F F I S  N 0 214 0.0041 0 ,5640 0,9746 1.4~ 1~ 0 , 2 3 6 6
HCC HOR D WA 214 0 . 0 0 4 0  0.5686 0,9726 1 ,4 4 5 8  0,2361
P E NSACO F L  213 0.0096 0.5782 0,9700 I’4~ 4~ 0 , 2 3 ) 4
F T CARS CD 210 0 , 0 1 9 3  0 , 5 9 7 5  0, 9 54 3  1 .42 14  0 .2316
FT SA MH TX 209 0, 00 80  0 , 6 0 6 4  0, 9)2 3 

~~~~~~ 0 ,2 3 1 1
F T  6080 GA 208 0 , 014 0  0 . 6 2 1 1  Q, 9 4 4 1  1, 406 3  0 , 2 2 9 2
ST LOU I MO 207 0. 0 0 0 9  0 . 6 2 2 0  0, 942 8  1 ,4 0 4 2  0 , 2 2 0 8
H ILL AD V i 207 0,003w • 0 , 6 2 5 ?  0. 9 397 i ’3~ 9’ 0 , 2 2 6 1
MCCON&9 10* 206 0 , 0 0 3 6  0 , 6 2 9 0  0, 9381 0 .3 9 7 2  0 , 2 2 1 7
F T CAMP KY 206 0 , 0 1 9 2  0 , 6 4 8 0  0 , 9 365 i .3~ 4~ 0 , 2 2 1 3
L I I R K A B  AK 206 0 .0 0 6 2  0, 6542  0 , 9362 3 , 3 9 4 5 0 , 2 2 7 2
NEW 081. L A 205 0 , 0 0 2 0  0 , 6 5 6 ?  0 , 9 3 3 2  1 .38 56  0 , 2 2 ) 8
OAK D A L E PA 204  0 . 0 0 1 2  0 . 6564 0 . 9284  1 ,3 8 28  0 .2 2 ) 3
FT HARR ~ 203 0 ,0036 0 ,6601 0,9223 0 .3738 0,22 .1 9
L FMOO RE CA 203 0 ,0059 0.6659 0, 9212 1 .3721 0,2246
B REM ERT WA 202 0 ,0047 0.6706 0.9191 1.3691 0 ,2241
05 L E W I  W A  2 02  0, 8219  0 ,6925 0 . 9 2 0 8  1.3686 0 , 2 2 4 0
FT HUA C AR 202 0, 0 0 4 0  0 . 6 9 7 4  0, 9101 1.36 75 0 , 2 2 2 8
F T  $ONR VA 202 0 . 001 2  0 , 6 9 8 6  0 , 9180 1,36 74 0 , 2 2 2 8
W A R R E N  W Y 201 0. 0 0 3 7  0, 7 0 2 3  0, 9150 1,3641  0 . 2 2 2 3
FT HDOD TX 200 0, 0404 0,7427 g, 93~ 5 1.3561 0 ,2210
KESS L AB MS 200 0.0139 0, 7 566 0, 909 8 1 .3 55 2 0 ,220 0
BE A L E A B  CA 200 0 ,0047 0,1613 Q, 9093 1.3545 0,2207
T IN K E R O’( 199 0,0030 0.7648 0.9056 1 ,3489 0,2196
W HI D I S L W A  199 0 ,0052 0,7701 0,9052 ~,3403 0 ,21 97
G LjLF POR MS 09 8 0 , 0 0 4 9  0 , 1749 0 , 896 2 i . 3379  0 , 2 2 6 0
CANNON kM 397 0 , 0 0 4 4  0.7793 0 ,8973 1.3362 0 ,2 177
V014 D 0P.B Cl 197 0 , 0 1 4 6  0, 784 u 0 . 8935 1 .33 09  0 , 2 3 6 9
C I4ERRY P NC 196 0 , 0 0 9 1  0 , 7 9 3 Q  0, 893 1 1 .33 03  0 , 2 1 8 8
G R I SSO M I~ 196 0 ,0027 0.7957 0,6931 1 ,3302 0 ,2368
ENG L AND L6 295 0,0029 0,7906 0, 8672 1,321~ 0,21)3
CAM PLF J NC 195 0 ,0314 0,8300 0,8669 1,3210 0.21)3
NA L M S TR MT 195 0 .0040 0,8348 0.6857 1.3193 0,211’u
E D W A R D S  CA 195 0 . 0 0 3 )  0. 8 383  0 , 665 4 1,3 2 8 9  0 , 2 1 4 9
WURT SI4 I MI 195 0,0033 0,8416 0. 6 8 4 4  1.3173 0 , 2 14 6
CHASE F TX 194 0.0016 0,8432 0, 8838 ~ .3165 0 , 2 1 4 5
TwN ~ N EP C~ j93 0 ,003) 0,0467 0,8158 1.3045 0.2126
FT BON N GA 192 0.0157 0.8625 0, 8736 1 .3612 0,2120
FT 0009 4* 192 0 ,0029 0,8654 0 . 8 730 1 .3 0 0 3  0 ,2 1 19
A B E R DE E MD 191 0 . 0 0 5 4  0 . 6 7 0 8  0, 8662 1,2 90 3 0 ,2 102
CHA NUTE IL ~9Q 0.0090 0.8806 0,0617 1.2835 0 ,2391
M E R I V IA  MS 190 0.0030 0,6836 0, 0615 1.2031 0 ,2090
K ING SV L 50 109 0 .0019 0.0855 o.86~ 1 1.2811 0 ,2300
NEM I’HIS T’4 367 0 .0095 0.6950 0,0)33 1,2680 0,2066
FT 8L~ S TX 186 0.0126 0.9075 0,6476 1,2625 0,20)7
USA MI SC AL 166 0 , 0 0 3 ?  0 , 9112 0, 84 58 1.2592 0 , 2 0 ) 3
Fi RI LE NA 186 0 , 0 2 5 4  0 , 926 6 0 , 8 4 4 3  0 . 2 5 7 6  0 , 2 3 4 9
FT KN OX KY 185 0.0084 0,94)0 Q , 84~~7 1,2522 0,2040
C R A I GA B  AL 101 0 . 0 0 19  0 , 9 4 6 9  0 , 82~ 9 1, 2228 0 ,199 3FT RUC K A L 279 0 , 0 0 5 )  0. 9524 0, 6 3 14  1,2006 0 ,190 9
FT S I LL  O’~ 176 0 , 0 14 9 0, 9673 0 , 8090 1 ,20 50  0 , 196 4
A LTU S 04 176 0 , 0 0 4 2  0 , 9715  ~, 799 3  1, 1906 0 , 1 94 0
Ft WOOD MO 169 0 ,0 12 1  0 , 9836 0 . 7 65 9  i , i 409  0 ,10)9
FT PQI,K LA 165 0 , 0 1 6 4  1 .000 0  o, 750 8 1,0163 0 ,1822

aMHC Monthly Housing Cost

- 
b pp 1 Percen t  of Personnel at Installation

CCPP = Cumulative Percent  of Personnel
dMIIc Index Ins tallation MIIC divided by national average MHC
eMIIc/BAQ = Ratio of MIIC to (monthly) BAQ

~MI1C/RMC = Ratio of MU C to (monthly) RMC .

-21-

_ _  

_ _ _ _ _ _ _ _ _  
- Á

~~~ ~_ 
_ _ _  

~~~ -——- . .~~~~~~~~~~~ .



_______________ - ____________

TABLE 9

R A N K I N G  OF I N S T A L L A T I O N S  BY O F F I C E R  MHC

MHC MHC 1
~HC

Ins ’tallation MHC PPI CPP Index RMC
NEW Y O R N Y 4 56 0 . 0 0 2 7  0 , 0 0 2 7  3 , 3021  2 , 1 7 4 3  0 , 2 6 4 7
WAR.PN I PA 449 0,0015 0.0045 1,2837 2.t~ 35 0,2 606
BOSTO N MA 436 0,0015 O,006 u 1,2510 2,0090 0,2745
BAYONNE NJ 434 0,0009 0,0069 3,24,3 2.0702 0,2732
MANSCO M M A  43Q 0.0064 0,0333 3,2272 2,fl~~~3 0,2653
saL—W AS DC 427 0.0273 0,0406 j,22u6 2.0382 0,2661,
M IL DIS DC 413 0,0404 0,0830 1.1021 3.9705 o,2~~~O
WAS H DC DC 410 0,0470 0,1279 1,1718 3.9567 0,2562
$.AKEHIJ R NJ 408 0.0011 0 ,129 1 1,1668 1,9484 0.2)50
A P~DkEwS MD 407 0.01 10 0 ,1401 3, 1618 1,9401 0,2)40
P0RTS’~O NH 403 0,0009 0,1430 ~,i5~ 8 3,9216
EL TORO C~ 402 0,0074 0.1484 1,1476 1.9162 0,2509
CLE V EL A OH 401 0,0003 0,1407 1,1452 1,9124 0,2)04
SAN DI E G CA 400 Q,057) 0,2062 1,1437 3.9097 0,2500
LA A F S CA 396 0.0065 0.2128 1,1313 3,8892 0,2473
WR EE DAH DC 391 0,0090 0,2218 1,1171 1,8653 O,2’42
PHI LA DE PA 391 0,0075 0 ,2293 1,1160 3,0636 0,24~~OHOHt~STE FL 389 0.0032 0.2326 1,1121 1,8570 0,2431
FT HONM NJ 388 0.0040 0,2366 1.1004 1,8508 0,2423
SAN FRA N CA 387 0,0227 0,2593 3,1073 1,8467 0,2423
F T RE~ V V~ 387 0.0059 0.2652 1, 1062 3,8472 0,2438
J#XV ILL. FL 387 0,0084 0.2736 1,1059 1.8467 0,243~DXRI V ER ~iU 386 0,0O4~ 0,27 82 3,1039 1,8433 0,2413
FT ORD CA 384 0.0124 0,2906 1,0976 1,8328 0,24U~’
N E W  LON CN 384 0,0082 0.2988 1.0974 1.6325 0,2399
CECIL F FL 381 0,0054 0,3042 1,0877 1.8163 0,2378
P E A S E  NH 379 0,0035 0,3u80 1,0829 3.8062 0,2357
?ICDILL FL 374 0,0062 0,3141 1,3695 3,78)9 0,2338
NORFO LK VA 374 0.0587 0.3729 ~,~~683 3,7839 0,23.1 6
NEW NRU l-~~ 373 0,0040 0,3769 3,3651 ~,7796 0,234C
P A T R I C K  FL 372 0,0043 0.3613 3, 0620 3,7733 0,2322
DALLAS TX 371 0,0006 0,3639 1 , 2 6 u - 3  3.7705 0,2318
EG L I NA~ FL 371 0,0130 0,394~ 1,3591 1,7685 0,2315
SCHENEC NY 370 0,0005 0,3956 j,°~~e3 3,7673 0,2304
CHA RLES SC 370 0,032) 0,4081 1, 3574 1,7656 0,2312
FT HE AD iii) 368 0.0152 0.423 4 3, 05i2 3,7537 O,22~~6FT DEi R MD 365 0 . 0 0 1 1  0 , 4 2 4 5  ~,~~43 7 1 , 74 2 8  0 , 2 2 6 2
~ I~W R Y  CO 365 0,0063 0,4306 1,0423 , , 7 4 c 5  0 , 2 2 7 9
FT DEVE MA 365 0.0056 0,4364 2 ,:’416 3.7393 0,2277
ORLAN DO FL 363 0,0024 0,4368 1,3373 ~.7321 

- 0 , 2 2 6 8
FT MC PH QA 361 0 ,0045 0 ,4433 i , i3~-2 1 ,7203 0 ,22)2
FT D I X  NJ 360 0,0064 0.4497 j,o293 1,7188 0 , 2 2 ) 3
FT S’-IEP IL 358 0 ,0025 0, 452 5 1,r)272 1.1069 0 ,2235
OF FUTI - 6 NB 357 0, 0203 0,4128 1 ,J2 11 1 ,1051 0 ,22.1 2
US AR TK C MI 357 0,0026 0 ,4754 1, 0397 1.7027 0 ,2229
F!T ZS A H CO 357 0,0045 0.4798 1.0198 3 ,71.27 0 ,2229
OA K D A LE Pt. 354 0,001.8 0,4835 1.~~120 1,6898
GEORG A B CA 351. 0.0040 0 ,4844 t ,u030 1 .6750 0 ,2 193
FT SAM ~ T X 348 0.0061 0 ,5 On ~ 0 , 9938 3 ,6595 0 ,21 73
FT CARS CO 347 0 ,0110 0 ,5115 ~,99i7 3 ,6561 0 ,2 165
N A N S A S C  MD 346 0 , 0 0 0 5  0 ,5 123  O , 98F-9 3 . 6 5 0 3  0 , 2 : 0 2
C AN N ON 14M 345 0 , 0 0 2 9  0 ,5157 0, 9856 3 .6462 0 ,2 155
N~ WP OP T R I 345 0,0110 0 ,52 62 ~,9844 3 .0438 0 ,21)2
R3 C K ~ 4B OH 344 Q,0026 0,5289 ~,9022 1 .6401 0 ,2 1 4 7
CHE O4HYP ~~ 343 0.0063 0 ,5351 0,9805 1,6373 0 ,2144
FT LEE V A 343 0 ,0100 0 ,5453 o, 98o3 1,6369 0 ,2143
ST ~,OU1 MO 343 0,0020 0,5470 0,9796 ~.ô357 0 ,2142
FT JAC K SC 342 0 ,0047 0 ,5526 0,9768 3 .6311 0 ,214 5
PENSACO FL 341 0 ,0172 0 ,5697 U , 9755 1.629 0 0 ,2133
CA STL AB CA 341 0,0046 0 ,5743 o, 9737 3 . 6 2 6 0  0 ,2029
SCOTT IL 339 0,0091 0 ,5834 0,9696 1.6191 0 .2120
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1ABLF 9 (Cont ’d )

MII C ~‘1HC ~1I1C
Installa tion ‘IIIC PPI CPP Index BAQ RMC

FT B R A G  NC 339 0 . 0 2 8 0  0 .6 11 3  0 , 9692 1,6165 0,2109
BE A L E A E3 CA 339 0,0045 0,6158 0,9689 0,6178 0,2116
C HASE F TX 338 0 ,0026 0 ,6184 0,9647 1.6008 0,2109
LIT R K A B AK 337 0,0075 0,6257 u, 9640 3.6097 0,2107
HEW ORL. L4 337 0.0130 0.6287 0,9629 3.6079 0,2105
C A R LI S L PA 332 0 . 0 0 2 6  0 , 6 3 1 3  0 , 9 4 9 9  3 .5 8 6 2  0 , 2 0 7 7
L A C K L A N  TX 33 2 0 . 0 104 0 , 6 4 0 7  Q , 9 4 9 8  3, 5 8 6 0  0 , 2 0 7 6
PORT LA N OR 332 0.0003 O , 6 4 2 u  0 , 94 78 ~ .58 27 0 , 2 0 7 2
POPE A D NC 332 0,0037 0,6457 0,9472 3,563.7 0 ,207 1
W H I D IS L WA 333. 0. 0~~57 0 ,6515 0,9468 0 ,5800 0 ,2 070
RUC KI SL 10 331 0,1013 0,6527 0,9456 3,5794 0,2068
G R I F F I S  PlY 329 0 .0051 0 ,6579 0, 9437 3 .5708 0,20)7
GR AN FC R ND 328 0.0061 0,6640 0,9365 0,5639 0,2041
SEATT LE WA 327 0,0012 0,6652 o, 9352 0,5617 0,2045
M E R ID I A  MS 325 0,0028 0.6678 0,~~277 0,5492 0,2328
ENG LA N D LA 324 0.0320 0,6698 0, 9255 ~ .5472 0,2026
CA P-IPLEJ NC 323 0,0062 0,6859 0,9227 1,5408 0,2307
KIR I< L A N NM 322 0,0081 0,6940 0,9202 3.5366 0,203.2
MCCONA 8 1<4 322 0,0044 0,6985 0,9190 3,5345 0,2009
KESSL A B MS 319 0.0090 0,7075 ij,9123 ~,523 4 0,0995
FT I4APR ~~J 317 0,0052 0,7127 0,9069 3,53.44 0,3.963
MCCNO RD WA 317 0,0044 0, 717 1 ~,Q5 63 3.5133
FT KNOX KY 337 0,03.87 0 ,735 8 0 , 9562 ~ ,5133 0,1951
MF M PH IS TN 317 0,0035 0.7393 0,9051 1.53.14 0,j979
FT EUST V A 33.7 0,0065 0,7461 0,9045 ~,51O3 Q.

~~
9/7

FT L EAV 1<4 316 0.0130 0,7591 0,9041 1,5097 0,3.977
H ILL A G UT 315 0,0045 0,7636 0, 8995 0.5021 0,0987
LEMO ORE CA 314 0.0047 0,7683 0,8962 1.4965 0,19)9
FT LE~~I WA 33.3 0,0183 0,7667 0,8946 1.4~ 3~ 0,3.9)6
WL IR T S”I MI 313 0.0033. 0,7898 0,8940 1.4928
BR EME R T ~A 311 0,0032 0,793u 0,8892 3,4848
Tj NKE P 0~ 311 0,0044 0,7974 0,8887 1,4839 Q ,j943
FT MON R VA 310 0,0048 0,8020 0.8865 1.4803 0,1938
CRA I G A R  A L 309 0.0054 0 ,8074 o, 8841 3.4762 0,3.933
VANDE NG CA 309 0.0053 0,8127 0,8840 3.4761
ABE RDEE MD 309 0,0074 0,8201 0,6833 1,4750 0,3.931
E DWA RDS CA 309 0,C~~44 0,8246 0,0823 0.4~~3~ 0,3.92
GLI LV POR IIS 308 0,0015 0,8259 0,8794 ~,4685 0,3.923
K ING SV L TX 308 0, 0029 0,8287 0,8789 3.,467~6 0,1920
FT BE~~ GA 30 8 0, 0202 0,8489 0,8786 j.4671 0,1923.
FT R i LE NA 304 0, 03.32 0,8621 0,8696 3,4521 0,1901
I T  ~)DD TX 304 0, 0264 0 ,8685 0.8692 ~,453.5 0,0903
T w N I ~~E P  CA 304 0.0019 0 ,8904 0,3690 ~,45lt 0,3.900
WARREN WY 304 0.0045 0,8952 Q, 6686 3,4504 0,0 099
F T ~L IS TX 303 0, 0135 0,9~ 9o 0,8667 0,4472 0,0895
FT GO1~D GA 303 0,0096 0,93.66 0, 6’~66 3.4470 0,1094
A L TUS QK 303 0 . 0 0 4 0  0 , 92 26  0 , 0 6 53  ~ , 4 4 5 0  0 , 3 . 8 9 2
GRISSOM ~PJ 296 0.0033 0 ,9259 0. 6466 3,4136 0,3.8)3.
MA LM S IR MT 295 0.0050 0,9320 0.0436 i.4013 6 0,3.844
FT RUCK ~L 293 0, 0117 0 ,9437 0.8305 3,3958 0,3.829
USAM ISC AL 291 0.0fl~~8 0 ,9485 0,8305 ~,3868 0,3.606
FT C AMP KY 291 0.0155 0,9639 0,6321 3,3862 0, 3.805
CHA HLJT E IL 290 Q,0~ 34 0,9672 0.0298 j,3856 0,1 814
FT HUA C AR 290 0,0074 0,9746 0,8287 ~.3838 0,0812
FT WOOD MO 279 0.1.051 0,9797 0, 7978  1,3 322 0,1744
Fl’ S I L L  OK 274 0 , 0 1 5 9  0 , 9956  - 0 , 7833 1.3080 0,3.702
Fl’ POL K LA 236 0.0014 1,0000 0,6745 1,1264 0,~~475
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TABLE 10

RANKING OF INSTALLATIONS BY ENLISTED MHC

?4HC MHC MHC
Ins t a l l a t ion  MHC PPI CPP Index

LA MS CA 243 0 . 0 0 0 4  0 , 0 0 0 4  1, 2236 j,773 9 0,5073
MONESTE Fl. 242 0 .005 0 0 ,00 54 1, 2077 3 ,7509 0,3031
BOSTO N MA 240 0 . 0 0 0 4  0 , 0 o 5 7  1, 1989 1, 7382 0 , 5 0 0 9
BO O— W A S DC 239 0.0038 0,0095 1,1949 3. ,7324 0.2999
WA R. PW I PA 256 0,0 012 0 .0107 1,1022 ~.7159 0,2907
ANDR EW S MD 233 0,0061 0,0168 1,1766 3 ,7058 0.29)3
IKAN SCOM M A 235 0,0009 0,0177 3 ,1741 3 .7022 0,2947
NEW TOR NY 239 0,0019 0.0t~~6 1,1730 1.7006 0 ,2944
WASH DC DC 232 0.0095 0,02c1 t.16~ 8 1.6829 0,2913
SANF R AN CA 231 0 .0317 0 ,06118 1 ,1536 j,6?25 0,2895
BAYONNE NJ 231 0.000) 0 .0613 1.1536 1.6725 0,280’S
NIL DIS DC 229 0,0067 0 ,0660 1,1444 1,6591 0,2872
PEASE N W 227 0.0036 0,0716 1 ,1363 ~.6474 0,28)2
F T BE~ V VA 227 0.0064 0,0380 1,3.356 3 .6463 0,28)0
LOWRY CO 226 0.0099 0 ,0875 1,1206 1,6365 0,2833
K IRK OAN NM 224 0 ,0030 0,0905 1,1207 1.6249 0.2613
rIy zsAH CO 222 0,0014 0,093.9 j,1095 1,6086 0,2765
LI. 8080 CA 221 0,0094 0.1013 1,1052 1,6023 0 ,2774
SCHEM EC NY 221 0,0014 0,1928 1,1031 3.,5993 0.2769
FT 0016 MD 220 0,0009 0,3.033 1.1021 3..5978 0,2706
F? PlOWs NJ 220 0,0032 0,1065 1,1983. 1,5920 0,2756
F? JAC K SC 218 0,0165 0,1230 1,u922 1,5855 0 ,2743.
PWIO AD E PA 21.6 0.0069 0,1299 ~ ,q~~ø7 1,576 5 0 , 27 3 2
PATRIC K FL 216 0,0028 0,3.327 3.,J682 ~,5 776 0,2733
LA X EM UR NJ 23.7 0 ,0017 0 ,1344 1.0846 i.9724 0,27~ 2
NEW LO W CM 216 0,03.10 0,3.454 1,0790 3. ,5643 0,2706
Pt SW ER jI. 215 0.0013 0,1467 1 ,0763 1 .5605 0 .2703.
NE W ORU Ml 214 0,0029 0,1495 1.0724 3. .5547 0 ,2691
0PFU TA 6 NO 214 0,0086 0 ,1581 1.0689 ~.5497 0 ,2603
WRE 0 00M DC 23.4 - 0,0027 0,1608 i.u6 e 3 1.5488 0,2601
Ft MCPH GA 213 0 .0013 0,1623. &, u 673 3.5474 0,2679
CA RLISI. PA 21.2 0.0002 0,1623 1.0621 3.5399 0,2666
ORLANDO FL 23.1 0,03.29 0,1752 1,0553 1,5300 0,2649
CLEVE LA O ’4 211 0 , 00 9 2  0 ,17 54 1,0552 ~.5299 0 . 2 6 4 8
DALLAS TX 231  0,0010 0,1 764 1.u551. 3 .5 29 7  0 , 2 6 4 8  —

P~~ PlEAD MD 23.1 0 . 01 0 8  0 ,1872 1 , 0 5 4 1  t ,5283  0 , 2 6 4 8
P 0R TOA N OR 211 0 ,0085 0,18.77 1,0537 3 .5277 0 ,2645
Ft 0100 CA 210 0,0197 0,2074 1,65 17 3 . . 5 2 4 6  0 , 2 6 4 0
SANDIEG CA 23.0 0,0972 0 ,3046 1,0486 1 .5202 0 .2632
LA C K LA W T X 200 0.03.61 0,3233 1.6415 3 .5100 0.2614
MC DILL Ft. 206 0 ,005 )  0 .3 2 8 3  1 .J 4 15 3 .5100  0 ,2 6 3 . 4
El DIX NJ 205 0 . 0 0 9 4  0, 3382 1.u37 6 3 . . 5 0 4 3  0 , 2 6 0 4
POPE A8 MC 207 0 . 0 0 32  0 ,34 14 3, 03 48 t .50~ 3 0,2597
CEC IL F Fl. 206 0 , 006 9  0 , 3479 1, u315 ~.4955 0 ,2 50 9
NOR F OLK 9A 206 Q , Q 8 3 4  0 , 4313 2 , 3 2 8 4  i~.4910 0 ,25 01
VSA R TK C MI 206 0.0013 0, 43 27 1,0282 3 . 4 9 0 7  0 ,2 5 o0
PO RT SW O POW 205 0 . 0 0 0 7  0, 4 33 4 1.0 26 1 1.4876 0 , 2 5 7 5
O RA N FOR M D 205 0 . 0 0 4 8  0, 4382 1, u257  3 .4 8 7 3 .  0 , 2 5 74
ROCK ISt. 10 205 0 .000 1  0, 438 3 1 ,0251 1,4 6 62 0 . 25 7 3
KA N SA SC MD 205 0 ,00u l 0.4390 1,0237 3,4042 0,2509
SEATTLE W A 205 0 . 0 013  0 , 440 3 1. 02 34 ~,4837  0 , 2 5 0 8
D XR IVtR 50 204 0,0036 0,443 9 1,0213 1,4806 0,2503
CASTLAB C A 204 0 .0051 0, 4490  1,u19 2 ~,47 77  0,25)6
JAXYILI. 81. 204 0 ,0 072  0, 4562 1, 0187 1 ,4769 0 ,2 5 )7
GE O RGAS CA 203 0.0047 3,4609 1,3133 ~.469a 0,2543
FT i_OF VA 202 0.0053 0,4662 1,0101 1 , 4 6 4 4  0,2535
PT LU ST 9A 200 0,007) 0,4737 9,9994 3 . 4 4 8 9  0 , 2 5 0 8
Pt DOVE MA 200 0.0060 0,4797 0.9985 ~ , 4 4 7 6  ‘ 0.2506
CHARLES SC 3.96 0,019) 0,4992 0,9916 3,4376 0,2499
IT 08*6 NC 198 0,0360 0,5353 0,9912 j,4371 0 , 24 8 8

- MC CI4ORD W A  198 0,0047 0.5399 0,9805 1.4332 0,2403.
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TAB LE 10 (Cont ’d)

‘-11 C ’  ‘-IW

I n s t a l l a t i o n  MHC P P I  CPP I n d e x  k Y ’
NEWPORT RI 397 0, 0030 0,5429 o , c6 5 6 1,4290 0,2414
Gl~1 F V I S  NY 196 0,0039 0 ,54 69 0, 9811. 3,4231 0,2464
R J C K1.~~ CM 3.96 1 ,1.02 / 0 ,5496 o, 9702 3..419~ O ,2’)7
E GL INAB FL 396 o. oio~ O , 5 5 9~ Q, 97&6 3, 6~,b 7 0,24)6
SCOTT IL 395 0,0032 0,5631 ~,9745 1,4128 0,2446
PEN SAC O FL 193 0, 0084 Q,573. 5 0,9661 3 .4O0~ 0,2425
FT CA H P 1<~ 193 0.o197 0 ,! 91~ (j,9#35 3..3~~8; O , 2 A O F J
FT CO R D GA 193 0, 0356 0,6067 0,9632 3,3964 0,2~ 17
HILL AD UT j9Q 0,0029 0,6097 ~,94~~5 3.3751 0,2 360
FT CARS CO 188 0,0206 0 ,6303 0, 9416 3,3651 0,2363
M C C O~ A8 NA 388 0.0037 0,6341. 0.9410 3,3643 0,2302
FT iO UAC A R 188 0,0044 0,6384 C , 94~ 5 3,3635 0,2360
FT SA ~~-~ 7X 188 0, 1077 0.6462 0,9384 1,3605 0,2355
ST LOU ! MC 3.86 0.0006 0.6467 0, 9303 3,3487 0,2335
~~~~~~~ W Y  165 0,003) 0,6503 0,9205 ~,3433 0,2325
LIT ~~cA8 A K 185 1,0060 0.6563 0,9202 3.3428 0,23~ ’?
LE~~00~ E CA 165 0, 3. 0 60 0 ,6623 0,9258 ~,3422 O ,23~’3
bF~E~ ’ E i 4 T ~,A 185 (j.0049 0,6672 0. 9251 1.3402 0,2322
FT MO~.R VA 185 0,0007 0.6679 0,9244 3,3402 0,2320
FT HA W R IN 385 0,0034 0.6713 0,9242 ~.,J4 go 0.2320
FT LL~~! W A  185 0.022) 0,6938 0,9232 3.3355 0,2317
FT HOOD IX 184 0,t42) 0,7363 0,9196 3.3332 O,230~’NOW ORL L4 184 0, 0015 0,7382 0,9089 3.3322 0,2306
T I~~K6P orc 162 C,0 C 3 4 0 ,7416 0, 9 0 8 0  1,31 64 U ,2 2/ ~KE SSLAB MS 3.81 0,0046 0, 7562 o, 9059 3,3148 0,2276
01 S OC” 

~~
. 181 0, 002 6 0, 7588 ü, 9~ 37 3,3102 0,2268

OA< U ~ LE PA 160 0 ,0002 0, 75Si~ 0, 9030 3,3092 0,2~ 86
01JLF~~CR MS 180 0, 0054 0, 7645 0, 9012 3,3066 0,2262
MA L MST ~ oil 179 Q,~~345 0,7691 0.8952 1.2978 0,2247
YA 1~~E .O CA 179 0,0045 0, 7736 0, 8939 3,2960 0,27~~3W I’4IDI SL ,~A 378 0,0853. 0,7787 0,3914 i.292’ 0,2237
M F A L E A ~ CA 178 0,0047 0. 7835 0,8906 3.2933 0,2235
E i ~~&5 CA 177 0,0033 0,786~ 0,8841 1.2817 0,223,9
~~~~~~~~~ ~ 176 0,0 31 0.7~~o1 o, S7c 5 1.2751 0,2207
T,1.1 ’ ,EP C~ 175 0,0035 0,7939 o. 5755 3 .2693
CA ~~~LE ,, NC 3.75 0, 0330 0, 8276 O, -~748 ~.,2682 0.2195
E ”GLA ’,D L4 175 0.0030 8.8307 0, 8741 1.2673 ‘ O, 21~~CAN N O ’. N~ 174 0.0046 0, 6353 0, 8704 3,2608 0,2154
FT RE’~’~ GA 374 0,0150 Q, 850Y, 0,8l-j O 1.2604
Ci~~’~~lE IL 174 0, 0100 0 ,8611 0,8684 3.2559 O, ?17 9
CbE RH~ P NC 3.73 0,009) 0.8706 0.0667 1.2566 0,2175
FT L 8AV NA 172 0,0014 0.8720 0,3623 1,2501 0,2 64
A OER DE E M )  172 0. 0051 0, 8771 o, 8594 3.2459 O, 2 15~C AO6 F’ T~ 172 0.C”i5 Q, 878~ 0, 6593 1.2~ 59 0,23)7
K ) F ~~~S V _ TX 171 Q ,0~~17 0, 81~C3 0, 9525 1,2364 0 ,2 140
USA~1 1S C A L 170 0, 003) 0. 8F3~3 0. 0480 3 .2294 0,2120
MN flDIA i-~6 168 0, 0030 0,8869 0, 6430 3.23.93 0,2101
FT I L l S  TX 168 0,0124 0.899? 0, 9 4 3  i,2352 0, 2 1u ,1
F T  ~LE KA  3.67 0,0157 0,9149 0.8352 3,2109 0,20~~‘~~ ‘!S T~. 3.67 0,0004 0.9253 0.6343 3.2096 0,239’
FT Y ’ , j/  ~~ 164 0,0103 0, 9437 0,8205 3,3.896 0,2159
FT Sfto OK 363 0,0045 0,9584 0,8140 1,3802 0 ,20 43
FT PolK AL 160 0,0045 0,9~ 0,8025 0,1635 0,2034
C PI IG /B AL 360 0,0014 0, 9644 0,8015 1,1620 0,2313.
ALTUS O K 156 0,0042 0, 966~ Q, 7793. 3,3296 O .3.9~ 5FT POLK L0 354 0,0152 0 ,9064 0.7699 1.1162
FT WO OD MD 151 0.0132 1 .0000 u, 75)3 3.0950 0,189)
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Exa m ining the results in tables 8, 9, and 10, it is seen that the alJ personnel
housing cost indexes range from .76 (Ft . Polk , La.) to 1.21 (Boston, Mass.). It may
be pointed out that at every CONUS Installation personnel spend more than BAQ on hous-
ing. The excess of housing costs over BAQ at different installations ranges between $26
and $246 for officers and between $13 and $107 for enlisted personnel. Clearly there is
a great disparity in housing costs of personnel at different installations.

The off icer indexes show more variation than the enlisted or all personnel indexes,
with the officer index ranging from .67 (Ft. Polk, La.) to 1.30 (New York City) . The
officer and enlisted indexes are generaliy consistent with each other; that is, installa-
tions that have a high officer MHC also have a high enlisted MHC . The simple correla-
tion between the two indexes is .82. Obviously there is a very high correspondence
between the all personnel and enlisted indexes since the enlisted index receives a very
high weight (.8638) in the construction of the all personnel index.
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A L l  E R N A l IV E V \ R I A B L E  HOUSING ALLOWANC E PLANS

This section discusses how the housing cost Indexes constructed in the last section
might be used to implement a variable housing allowance (VHA). In discussing how
a VI-IA might be implemented, several issues have to be considered. First, how should
installa tions be grouped for the pruposes of a VHA? Second, what should be the
proper base for a VHA adjustment ? In the current pays and allowances system policy-

- 
- makers would have the choice of adjusting BAQ or some fraction of RMC whereas in

a salary system the adjustment would have to be based on some fraction of salary.
Third, should there be separate adjustments for officers and enlisted personnel , or , more
generally, should there be a sliding adjustment factor which varies 1~ r level of RMC?
This section addresses these questions, considering alternative groupings of installations
and alternative VHA plans, and estimating the cost of these alternative plans.

REASONS AND CRITERIA FOR GROUPING

Consider first the question of grouping. We suggest that grouping installations
into a rather small number of categories may be more desirable than making a different
adjustment at each CONUS installation. There are several reasons for this suggestion.
First, the data may still contain “sampl ing errors ” which will lead to incorrect adjust-

-~ ments at some installations if an adjustment is made directly with the indexes constructed
above. Second, a plan wit h a relatively small number of categories may be easier to
administer. Third, and more speculatively, a plan with only a small number of possible
adjustments may be more acceptable to personnel. Sevei~ l criteria govern how many
categories there should be , and these are considered below.

Several examples of possible sampling errors may be pointed out. Looking at table
5, the MHC for personnel at the Arminster Naval facility in North Philadelphia is
$265 , wh ile the MHC for personnel at the South Ph iladelph ia Naval f~.X cility is $241. While
all of the difference here may be due to real differences in housing costs between the
North and South Philadelphia hou sing market s, some may be due to random sampling errors.
:\ second example is p rovided by installations in the Washington , D.C . metropolita n
area . Most of the \II- {Cs for the D .C. area installations are very similar except for the
Walt er Reed Army Hospital. This MHC ($238) is $11 below that of the next closest D.C.
area ($249 for Ft. Belvoir) . A gain , some of the differences in MHC between the D.C. area
installations may be due to random sampling . As a third example , Ft. Bragg, N.C. and
Pope AFB , N .C. are contiguous installations, yet the Pope MHC ($224) is $7 higher than
the Ft. Bragg MHC ($217) . Again, sampling error i sa  possible cause of this difference.
The reader may find yet other examples of disparaties in MHC between seemingly simi-
lar installations .

To eliminate, or at lea st reduce , the effect of these possible sampling errors, in-
stallations may be grouped into categories and adjustments made at each installation
according to the category into which the installation falls. Two possible groupings suggest
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themselves. One is to establish categories on the basis of absolute dollar differences
in \-THC , and the other is to establish categories on the basis of percent differences in
\IHC . If categorization is by absolute dollar differences in MHC, the number of cate-
gories will grow over time if inflation occurs and housing costs rise, If it is desired
tha t the number of categories not increase after the implementation of the plan, a cate-
gorization based upon percentage changes in MHC is preferable.

On the assumption that a categorization procedure based on percentage changes in
the MHC Index is to be used , we now consider various categorization procedures. The
basic issue is , how many categories there should be. Several criteria govern how many
categories are preferable. First, the fewer categories there are (and, consequently,
the larger the range on which each category is based), the administratively simpler the
plan will be. Second, the categories should be established on the basis of what are felt
to be significa nt real differences in MHC . Too narrow a range on the categories will
result in different VF-IA s being paid at different installations, even though the differences
in \IHC are “unimpo rtant . ” On the other hand, the ranges should not be so broad that
installations with very dissimilar housing costs are placed in the same category . Judgment s
will need to be made as to what constitutes an “important” difference in housing costs.
Third, the fewer the categories there are, the greater will be the likelihood that an in-
stallation falls into the category in which it “really ” belongs. That is , the chance that
sampling errors will result in an installation being misplaced is reduced.

These criteria suggest tha t the number of categories should be as small as possible
consistent with judgment as to what constitutes “important ’ changes in housing costs. We
have constructed three alternative categorizations, which are based upon 5 percent , 10
percent, and 15 percent increments in the all personnel MHC index. These three plans
are presented in ta bles 11, 12, and 13. The tables provide the nup-ober of categories ge-
nerated by each plan , the range on MHC and the MHC index in each category , and the per-
centage of CONU S personnel who are estimated to fall in each category.1

1The percentage of personnel in each category is actually the percentage of personnel
at the 118 installations (with known HCIs) which fall into the category. The personnel
at these 118 installations comprise 74 percent of the June 30, 1975 CONUS force. It is
unlikely that these di st rihitions will be altered significantly when the HCIs of all In-
stallations become available.
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TABLE 11

A \ f t \  P I , A N  WHERE I N S T A L L \ T I O N S  A RE GROUPED ON TIlE BASIS OF
-
‘ F I V E  P E R C E N T  I N C R E M E N T S  IN ALL P E R S O N N E L  MII C I N D E X

Range Percent of
Ca te g o r y  MHC index on MI -IC pe r sonn el

1 120 E above 265 ~ above 1.19

2 115-119 254-269 3.94

3 110-114 243-253 6.35

4 105-109 235-242 19.83

5 100-104 221-231 18.29

6 95-99 209-220 11.03

7 90-95 199-208 16.37

8 85-89 187-198 12.49

9 80-84 178-i86 .23

10 7 5 - 7 9  177 E~ below 3.27

TABLE 12

A VHA PLAN WHERE INSTALLATIONS ARE GROUPED ON THE BASIS OF
TEN P E R C E N T  I N C R E M E N T S  I N  ALL P E R S O N N E L  MI - IC I N D E X

Range Percent of
Category MHC index on MHC personnel

1 120 ~ above 265 ~ above 1.19

2 110- 119 2 4 3 - 2 6 2  1 0 . 3 0
3 100-109 221-241 38.12

4 90-99 199-220 27.40

5 80-89 178-198 19.72

6 7 0 - 7 9  177 ~ below 3.27
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TA BLE 13

A VI-LA PLAN WHERE INSTALLATIONS ARE GROUPED ON THE BASIS OF
FIFTEEN PERCENT INCREMENTS IN THE ALL PERSONNEL M I-IC INDEX

Range Percent of
Category MHC index on MHC personnel

1 115 & above 253 & above 5.13

2 100 -114 221 - 252 44.48

3 85 - 99 187 - 220 39.89

4 84 & below 186 & below 10.50

Looking at the plans in tables 11, 12, and 13, the range on MHC within each of the
categories is (approximately) $10 in the 5 percent increment, $20 in the 10 percent
increment, and $30 in the 15 percent increment categorizations . We feel that the grouping
based upon 5 percent changes in the MHC index is too narrow . There are 10 categories
here and some insta llations are likely to be “misplaced” (i.e., be in categories other
than the one in which they should truly be if MHC were known without error). In addition,
only a $5 change is required, on average, to move installations from one category to
another. Such small differences in monthly housing costs are too small to distinguish
between.

A categorization based upon either 10 percent of 15 percent changes in the MHC index
is preferable. First , the number of categories Is reasonably small, 6 in the former case
and 4 in the latter case. Second, the categories are sufficiently broad that the likelihood
of “misplacing” installations is small. Third, categories are established on the basis
of “important ” changes in housing costs. That is , an installation ’s ME-IC would have to
change by $10 or $15, on average, for it to move from one category to another. Smaller
changes in MHC would not induce movement .

A categorization which has larger than 15 percent ranges in each category is probably
too broad. There is little saving in terms of reducing the number of categories below the
number based upon 15 percent increments in MHC index . More important, Installations
which appear to be very dissimilar in terms of MHC will be lumped together here.

The category that each CONUS installation would fall into under the 10 percent, and
15 percent increment plans is provided in appendix B. When an installation’s HCI is
unknown, we “estimate” the category Into which It Is likely to fall . By looking at the known
HCIs of installations In similar geographic proximity together with information on the
population density of the area . A categorization of installations under the 5 percent
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increment plan is not provided because estimating the exact category that each installa-
tion with an unknown 1-Id would fali into Is too speculative to be worth the effort . Housing
cost data at the omitted installations are necessary if the 5 percent plan is selected.

One policy consideration is separate treatment of officers and enlisted personnel.
Using the three categorizations of installations above, which are based on the all per-
sonnel MHC index , we computed the following Items separately for officers and enlisted
personnel: (1) average MHC , (2) avera ge MHC/BAQ, and (3) average MHC/RMC. 2
addition, the frequency distributions of officers and enlisted personnel across categories
in the three categorizations were tabulated. Tables 14 and 15 present these items for
off icers and enlisted personnel. There are significant differences in the distribution of
officers and enlisted personnel across categories in the different categorizations. Larger
percentages of officers are located in the higher categories (higher housing cost areas).

A LTERNA TIVE VHA ADJUSTMENTS

The question of what- should be adjusted is more difficult. Under the current pays
and allowances system, the likely basis for implementing a VHA is BAQ . That is , a
VHA could be appended to the current system by categorizing installations and establish-
ing VHA rates such that these rates plus BAQ cover the median housing costs in each
category of installations. An alternative method would be to base the VHA on some frac-
tion of RMC (e.g. , .20) rather than BAQ. In this system, installations would be categorized
and the Vt-IA in dollars would be the difference between MHC in each category and h (RMC)
where b is the chosen fractional basis of RMC (e.g., . 20). If a salary system rather than
the current pays and allowances system were in effect, a VHA would have to be based on
some fraction of salary, for in this system there would be no separate allowance such as
BAQ on which to base the adjustment.

Appendix C provides a listing of the CONUS installations for which no housing cost
data were available.

2 We used the all personnel index to categorize installations. If the enlisted personnel
and officers were categorized on the basis of their own ME-IC indexes, there would be
cases In which a given installation would fall into different categories in t h e  officers and
enlisted categorizations . We felt that it was better to impose the restriction that offi cers
and enlisted personnel at a given Installation fall into the same category , even if, within
categories, offi cers and enlisted personnel receive different adju stments.
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TABLE 14

AVERAGE OFFICER MHC, MHC/BAQ, AND MHC/RJ4C
ALTERNATIVE CATEGORIZATIONS

Average Percent of
Category MHC MHC/BAQ MHC/RHC personnel

Categori zation A

1 432 2.06 .270 3.98

2 410 1.96 .256 10.89

3 386 1.84 .241 5.12

4 368 1.76 .230 11.38

5 355 1.69 .222 21.17

6 339 1.61 .211 12.43

7 319 1.51 .198 14.56

8 310 1.4-8 .193 10.76

9 300 1.43 .187 8.35

10 260 1.24 .162 1.35

Categorization B

1 432 2.06 .270 3.98

2 394 1.88 .246 16.01

3 374 1.78 .233 32.46

4 324 1.54 .202 27.01

5 308 1.47 .192 19.11

6 260 1.24 .162 1.35

Categorization C

1 422 2.01 .263 14.87

2 376 1.79 .235 37.58

3 319 1.52 .199 37.85

4 288 1.37 .180 9.70 
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TABLE 15

AVERAGE ENLISTED MHC , MHC/BAQ , AND MFIC/RMC
ALTERNATIVE CATEGORI ZAT IONS

Average Percent of
Category MHC MHC/BAQ MHC/R14C ~ersonne1

Categorization A

1 239 1.73 .299 .77

2 234 1.70 .293 2.87

3 224 1.62 .281 6.55

4 214 1.55 .268 14.78

5 204 1.48 .255 24.20

6 195 1.41 .244 10.79

7 184 1.33 .230 16.62

8 173 1.25 .217 12.74

9 164 1.19 .205 7.06

10 153 1.11 .192 3.56

Categorization B

1 239 1.73 .299 .77

2 229 1.66 .287 9.42

3 209 1.51 .262 38.93

4 190 1.37 .238 27.41

5 170 1.23 .213 19.80

6 153 1.11 .192 3.56

Categorization C

1 234 1.70 .293 3.64

2 211 1.53 .265 45.53

3 184 1.33 .231 40.15

4 161 1.17 .202 10.62
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In the context of the current pays and allowances system, introducing the VHA using
BAQ as the basis has two merits. First, there is a belief among milita ry personnel thatBAQ should cover housing costs, bit in fact It does not. A system where Vt-LA plus BAQcovers housing cost s would achieve this goal. Second, under consideration by the QRMCis a policy of charging a fair market renta l value for military housing. If a VHA were
implemented and the “price” of military housing were BAQ plus the VI-IA, the goal of
charging a fair market rental for such housing could be achieved.

Under the current system, basing a Vt-IA on BAQ has the difficulty that BAQ is a
rather small share of RMC, 16 • 2 for all personnel (see table 4). Some people have
argued that there are more “housing dollars” currently being provided in RMC than
are reflected in current BAQ rates. Their arguments are considered below when severalVHA plans are discussed.

Another problem is the choice of the proper basis for a VHA which has to do with
the question of separate treatment of officers and enlisted personnel . As may be seen
from table 4, MHC/BAQ is higher for officers than enlisted personnel. However, MUd
as a fraction of RMC is higher for enlisted personnel. if a plan which uses BAQ as a
basis is implemented and officers and enlisted personnel each receive separate VHA ad-
justments based on their own BAQ rates , officers will receive a larger Vt-LA supplement
(relative to BAQ) than enlisted personnel . However , if some fraction of RMC (salary)
serves as the basis, and officers and enlisted personnel each receive a VHA payment
which, in percentage terms, is the percentage excess of monthly housing costs over some
specified portion of RMC (salary), enlisted personnel will receive a proportionately larg-
er VHA than officers (unless the specified fraction is lower for officers than enlisted
personnel) . 1

We now present sIx prototype VHA plans, three of which use J3AQ or some other
measure of the housing dollars available In RMC as a basis, and three of which use a
pre-selected fraction of RMC ( .20 is assumed for illustrative purposes) as a basis.
Installations are grouped into categories based on 5, 10 , or 15 percent increments in
the all personnel MHC index and then the required VHA adjustment factor is computed
for the Installations in each category. The separate adjustments that officers and en-
listed personnel would receive arc presented. In the following section, cost estimates
of the various plans are provided.

1 If it is determined that the “appropriate fraction ” on which to base a VHA is the
fraction of income that comparable income classes of civilians spend on housing, the frac-tion would be set lower for officer s than enlisted personnel.
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Before analyzing these plans, we return to a problem mentioned above, namely that
current BAQ rates may understate the total housing dollars prov ided In RMC. It can
be argued that this is true for two reasons: (1) there is a tax advantage that accrues to
the individual because of the non-taxability of BAQ, and at least some portion of this
tax advantage should be counted as housing dollars, and (2) some of the 1971, 1972,
and 1973 pay raises, all of which raised only Base Pay, were intended to cover rising
housing costs. Table 16 shows the dollars associated with housing in January 1975 RMC
under alternative assumptions as to how the tax advantage is computed and whether or
not part of the 1971-73 pay raises are considered dollars associated with housing. Table
17 shows, for officers , enlisted personnel , and all personnel, respectively, the share
of housIng dollars in RMC under various assumptions about how these dollars should
be computed. These shares will be useful in deciding what fractional portion of RMC is
the fair and appropriate measure to be used under a salary system.

T A RI E 16

DOLLARS IN 6LRRR f rf l  I’lL Assoc 0A1r ; I) WITH LOUSING ,
UNOI.R A LTLII \ ’.T Vt ASS U ’I P T IO NS

_ !~ L J~LL .1!!LL J~~LL J~~i .i!P_L J5.j

06 2 7 2 . 70 4 1 5 . 08 48 3 . 3 1  3 4 6 . 2 4  4 0 2 . 3 0  306 .7 1

05 2 5 2 . 0 0  3 5 4 . 1 1  4 1 1 . 5 6  30 7 . 2 4  3 5 7 . 0 5  2 8 3 . 6 8

04 2 2 7 . 4 0  3 0 4 . 7 9  3 5 4 . 2 1  2 7 0 . 3 0  3 1 4 . 1 3  2 5 6 . 7 3

03 2 0 6 . 4 0  2 6 9 . 3 3  3 1 3 . 0 0  2 1 2 . 4 0  2 8 0 . 1 7  2 52 .66

02 1 8 5 . 4 0  2 3 0 . 6 2  2 6 8 . 0 1  2 1 4 . 3 1  2 4 9 . 0 6  2 1 0 . 8 0

0 1 149 . 4 0  1 0 0 . 2 3  2 0 9 . 4 5  1 ( 9 . 1 8  196 .61  1 7 2 . 9 8

2 0 9 . 6 0  2 7 8 . 1 5  3 2 3 . 2 6  2 4 8 . 4 3  2 8 0 . 1 6  237 .0 7

08 1 8 1 . 8 0  2 2 5 . 9 5  2 0 2 . 5 8  2 0 7 . 0 9  2 4 0 . 6 7  2 0 6 . 4 0

8 7 1 7 0 . 4 0  2 0 4 . 7 9  2 3 8 . 0 0  5 9 2 . 5 9  2 2 3 . 8 2  194 . 1 4

86 1 5 8 . 4 0  1 8 9 . 1 9  2 1 9 . 4 6  1 7 5 . 77 204 . 26 10 1. 3 8

05 116.40 176. 41 205.01 162 .25 108 .60 I6 P .53

84 120 .10 114 .93 100.05 142 .13 165.17 150 .24

83 110. 70 1 33.12 154 .70 122.17 111.9 0 126.67

Enl i sted 137.9 5 166.20 193 .09 153.31 170.17 159.07Average

All 147 .70 101.43 210 .46 866.25 193. 15 169.89Per synod

SOURCt~ QP.M•C

088 l N I T l 0 N S ~
HO 1 • January 1975 8AQ rates

HO 2 • HI) I plus l a x a dvantage computed a t  rna~3~ n.1 t ax r a te s

HO 3 • III) 2 p lu s adj ustment to refl e c t wha t OAQ would have been if
had risen at same rate as Bas ic Pay betwe en 1971 and 1974

HI 4 • II)) 1 p i us tax ad v antag e ev a luat e d It  avera ge tax rates

HI) S • III) 4 plus pay ra ise (actor as in lID 3

RD 6 • wha t  RAQ wo u ld  have been in Jaeu.~ry 1075 had 19 7 1 RA Q eases
grown a t s,,m c- rate as l ist Pay b e t a  en 1971 and 1975 (r.o
Omputcd ta x advantage here)
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TABLE 17

THE SHARE OF HOUSIN G DOLLARS IN RMC
ALTERNATrVE DEFINITTONSa

H D 1  H D 2  H D 3  H D 4  I-1D 5 H D 6

Officer .131 • 174 .202 .155 .180 .148

Enlisted .173 .208 .242 .192 .224 .200

All personnel .162 .200 .232 .183 .213 .187

a Computed from table 16 and table 3.

Let us now present the plans based on BAQ or one of the other measures of housing
dollars In RMC . For each plan and each measure of housing dollars , the VHA adjustment
factor for each category of installations is (MHC - HD)/HD, where HD is the given measure
of housing dollars and MHC is the average MHC for the given category . This adjustment
factor when multiplied by the given measure of housing dollars , gives the VHA required to
equalize housing costs and housing dollars for the given category of installations. Table
18 presents the adjustment factors under the assumption that all personnel will receive
the same adjustment . These adjustment factors are based on the all personnel MHC and
all personnel housing dollars . Tables 19 and 20 present separate adjustment factors for
officers and enlisted personnel where the adjustment factors for each group are based on
that group’s MHC and that group ’s housing dollars .

Let us examine the plan based upon 10 percent increments in the all personnel MHC
index. Assume that officers and enlisted personnel are to be treated separately. From
table 19 it is seen that, using the HD 1 measure of housing dollars , officers at installations
in category 1 require a VHA which is equal to 1.06 times HD 1 (January 1975 BAQ) to
equalize housing costs with housing dollars. From table 20, the enlisted personnel at the
category 1 installations require a VHA equal to .73 times HD 1 (January 1975 BAQ) to
equalize housing costs and housing dollars. The adjustment factors for other categories
and plans and measures of housing dollars may be interpreted similarly.

What measure of housing dollars is the most appropriate? While this question can-
not be answered definitively, we suggest that the HD 2 or HD 4 measures yield the housing
dollars that , as a proportion of RMC, are closer to the dollars that comparable civilian
income classes actually spend on housing than the other measures. For example, the
HD 2 measure of housing dollars is .174 percent of officer RMC and .208 percent of enlisted
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TABLE 18

VHA ADJUSTMENT FACTORS FOR ALL PERSONNEL ,
VARIOUS MEASURES OF UOUSING DOLLARS

Category H D 1 HD 2 HD3 HD 4 H D 5 HD6

5% C a t e g o r i z a t i o n

1 .79 .46 .26 .59 .37 .54

2 .75 .43 .23 .56 .34 .50

3 .68 .37 .18 .49 .29 .44

4 .60 .31 .13 .43 .23 .38

5 .53 .25  .07 .36 .17 .32

6 .45 .18 0 .29 .11 . 27

7 .38 .12 0 .23 .06 .19

8 .30 .07 . 0 .17 0 .13

- 9 .23 0 0 .09 0 .06

10 .16 0 0 0 0 0

10% Categorization

1 .79 .46 .26 .59 .37 .55

2 .71 .38 .19 .51 .30 .47

3 .56 .27 .10 .39 .20 .35

4 .42 .15 0 .26 .08 .22

5 .27 .04 0 .13 0 .10

6 .16 0 0 0 0 0
15% Categorization

1 .76 .43 .24 .56 .35 .51

2 .60 .30 .12 .42 .22 .37

3 .38 .12 0 .22 0 .18

4 .19 0 0 0 0 0
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TABLE 19

VHA ADJUSTMENT FACTORS FOR OFFICERS ,
VARIOUS MEASURES OF HOUSING DOLLARS

Cat egory HD1 HD2 HD3 HD 4 H DS H D 6

5% Categorization

1 1.06 .55 .34 .74 .50 .82

2 .96 .47 .27 .65 .42 .73

3 .84 .39 .19 .55 .34 .62

4 .76 .32 .14 .48 .28 .55

5 .69 .27 .10 .43 .23 .50

6 .61 .22 .05 .36 .18 .34

7 .51 .14 0 .28 .10

8 .48 .11 0 .25 .07 .31

9 .43 .08 
- 

0 .20 .04 .27

10 .24 0 0 .05 0 .10

10% Categorization

1 1.06 .55 .34 .74 .50 .82

2 .88 .42 .22 .59 .37 .66

3 .78 .34 .16 .50 .30 .58

4 .54 .16 0 .30 .12 .37

5 .47 .11 0 .24 .07 .30

6 .24 0 0 .05 0 .10

15% Categorization

1 1.01 .52 .30 .70 .70 .78

2 .79 .35 .16 .51 .30 .59

3 .52 .14 0 .28 .11 .35

4 .37 .04 0 .16 0 .22
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TABLE 20

VHA ADJUSTMENT FACTORS FOR ENLISTED PERSONNEL ,
VARIOUS MEASURES OF HOUSING DOLLARS

Category H D 1 HD2 HD3 HD 4 HDS H D6

5% C a t e g o r i z a t i o n

1 .73 .44 .24 .55 .34 .50

2 .70 .41 .21 .52 .31 .47

3 .62 .35 .16 .46 .26 .41

4 .S5 .29 .11 .40 .20 .35

5 .48 .23 .06 .33 .14 .28

6 .41 .17 0 .27 .10 .22

7 .33 .10 0 . 20 .03 .16

8 .25 .04 0 .13 0 .09

9 .19 0 0 .07 0 .03

10 .11 0 0 0 0 0
10% C a t e g o r i z a t i o n

1 .73 .44 .23 .55 .34 .50

2 .66 .38 .19 .49 .29 . 44

3 .51 .26 .08 .36 .17 .31

4 .37 .17 0 .24 .07 .19

S .23 .02 0 .11 0 .07

6 .11 0 0 0 0 0
15 % Categor iza t ion

1 .70 .40 .21 .53 .31 .47

2 .53 .27 .09 .38 .18 .33

• 3 .33 .10 0 .20 .03 .16

4 .17 0 0 .05 0 0
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RMC . Civilian families with incomes comparable to the average officer RMC spend
between 11.3 and 14 percent of income on housing whereas civilian families with incomes
comparable to the average enlisted RMC spend between 19.5 and 20 percent of RMC on
housing. The HD 2 measure of housing dollars thus gives amounts which are slightly
higher than what similar civilian families spend on housing. However , RM C under states
somewhat tota l milita ry family income , and we suspect that if this total income could be
observed , the HD 2 measure of housing dollars would be very close to what comparable
civilian groups spend on housing.

The HD 1 measure of housing dollars, current BAQ rates , as a proportion of RMC is
lower than what comparable civilian Income groups spend on housing in spite of the fact
that RMC understates military family income. We feel , therefore, that current BAQ
rates are too low a base from which to implement a VHA . On th~ other hand , the HD 3
and HD 5 measures of housing dollars appear to overstate available housing dollars. Even
if total military family income were observable , we suspect that these measures of hous-
Ing dollars, as a proportion of income, would yield ratin j which are higher than the share
of housing in civilian family budgets. Data on total military family income would allow us
to verify this hypothesis.

One more point about these prototype plans may be noted. If a plan is based on HD 1
(1974 BAQ rates) and the VHA is a non-taxable allowance, the VHA plan will equalize the
after-tax dollars available for housing for personnel in different geographic areas. &it ,

if the plan is based on one of the other , more stringent measures of housing dollars , the
plan will not completely equalize after -tax housing dollars (even if the VHA is non-tax-
able) since some of these dollars are taxable.

Now let us turn to plans which are based - n some fraction of RMC or salary rather
than some measure of housing dollars. In these plans the VI-IA adjustment factor is
defined as ,

(MHC~ - bRMC)

RMC

where: b base fra ction
MHC1 MHC at ith category of installations

The VHA adjustment factor k1 is simply the percentage excess of MHC over some base
fraction of RMC (or salary in a salary system) . The base fraction of RMC (or salary)
is the fraction of RMC associated with housing as previously defined. The amount of VI-LA
Is simply k1 x RMC . Assuming b . 20, table 21 presents k~ for officers and enlisted
under the 3 alternative categorizations of installations .

Under the 10% categorization plan, officers at installations in category 1 would
receive a VI-IA equal to 7 percent of RMC , wheras enlisted personnel at the same installa-
tions would receive a VHA equal to 9.9 percent of RMC . The adjustment factors for other
categories and categorizations may be interpreted similarly.
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TABLE 21

RMC ADJUSTMENT FACTORS BASED ON VHA PLAN
WHOSE BASE IS 20 PERCENT OF RMC

Category Officers Enlisted

3% Categorization
1 .070 .099
2 .056 .093
3 .041 .081
4 .030 . 068
5 .022 .055

6 - 0 .044

7 0 .030
8 0 .017

9 0 0

10 0 0

10% Cate gorization
1 .070 .099
2 .046 .087
3 .033 .062
4 0 .038

5 0 .013
6 0 0

15% Categorization
- 1 .063 .093

-2 .035 .065
3 0 .031
4 0 0
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The adjustment factors presented in table 21 presume that the basis for adjustment
.20 x RMC , is the same for both officers and enlisted personnel. Other adjustment
factors for officers and enlisted personnel which are based on a different fraction of RMC
could be easily derived. We have not presented such plans here for the sake of brevity .

In the current pays and allowances system, the VHA would probably be a tax free
allowance, whereas in a salary system it could be taxable. Comparison of a VHA under
the two systems is complicated slightly by the difference In tax treatment. However , we
may easily derive the VHA dollars that must be paid under each system in order for the
after-tax VHA dollars to be identical . Assume that RMC under the pays and allowances
system is the same as salary (S) under a salary system. Assume the VHA is based upon
20 percent of either RMC or S. In addition, assume a proportional income tax rate
Define k , I as the VHA adjustment factor at the ith category of Installations under a pays
and allowances system and K5, I as the VHA adjustment factor at the ith category under 

—

a salary system . The after-tax VHA dollars available to individuals at the ith category
under each system are,

VFIA , i = k ,i (MHC - .2O RMC )p p

VHA , i k , i ( 1  - t )  (MHC - .2S)

Since RMC = 5, k , i must equal k , i/(1 - t) in order for VHA , i to equal VHA , i.

Let us give a simple example. Suppose RMC = S = $1, 000 per month. The base
for the VHA is .2 RMC = .2 S = $200 per month. Suppose also that NI! IC = $250 per
month , so that housing costs exceed the dollars available for hou sing by $50 per month.
Under a pays and allowances system, the VI-JA adjustment factor , k~ . i , Is simply
.05 RMC = $50 per month. Under a salary system the adjustment fa ctor k , i required to
provide the individual with $50 of after-tax VHA is

.05 
S — 

$50
( 1  — t )  

— 

( 1  — t )

Thus, if the tax rate is .2 ,

k ,l= = $62.50.

1 Under a progressive tax system, t would be the marginal tax rate.
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The simple result, then, is tha t before-tax the VHA dollars that must be paid under
the salary sv~ t~~i ., :~ equal the \‘l -LA dollars paid under the pays and allowances exceed
these latter dollars by a factor of (1/1 - t). These same conclusions would hold If one
were constrasting a non-taxable V1IA allowance with a fully taxable allowance.

COST OF ALTE aN-~T~~E VI-LA PL\N S

This section estimates the costs of the alternative VHA plans presented above.
Before presenting these estimates, a few words must he said about the method by
which a VHA plan will be implemented. The discussion here presumes that the VHA
will be introduced into the current system as a separate allowance.

If the VI L-\ becomes an additional allowance, it probably cannot be implemented in
such a manner that tota l pays and allowances are held constant . The plan will not be
implemented by giving a VHA to personnel at installations where housing costs exceed the
VI-JA base and lowering one of the pays or allowances, say BAQ, at installations where
housing costs fall below the VHA base.

If the VIL-\ is introduced as a new allowance with other components of pay un-
changed, the VHA may have a substantial budgetary impact. The budgetary impact will
depend upon whether the introduction of a VHA affects the total amount of future pay
raises. If the VHA is integrated into future pay raises such that the total amount of these
raises is not affected then the costs estimated below will be more apparent than real.

\Ve calculated the annual costs of alternative VHA plans. Our estimate of the annual
cost of a plan based on BAQ, or HD1, is $635 million. Plans based on other more strin-
gent measures of housing dollars would cost less. For illustrative purposes we will
walk the reader step by step through the calculation of the cost of the plan based on BAQ.
The costs of other plans are derived similarly .

Table 22 provides the data used to calculate the cost of the plan based on BAQ . The
first step was to calcu late the CONUS average VHA adjustment factor by summing over
the categories of in~taIiatlons , the product of the percentage of personnel in each category
and the VHA adjustment factor for the category . l The resulting CONUS average adjust-
ment factor was .67 for officers and .41 for enlisted personnel. The reader is reminded
that these factors are based on housing costs of married personnel . We assume that in
the absence of data on single personnel the adjustment factor will be the same for both.
Next , for each officer-enl isted-marita l status cell , average 13AQ was multiplied by the
average adjustment factor to give the CONUS average annua l CONUS VHA per capita .

- 
- We calculated the average VHA adjustment factor under the 5~T, lO~’, and 15~ categoriza-

tions and they were virtually the same in all three cases . Hence , the total cost of the plan
will not be affected by particular categorization chosen.
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TABLE 22
CALCULA TION OF THE COST OF VHA PLA N

WHICH USES BAQ AS THE BASE
Officers Enlisted

Married Single Married Single

Average BAQ $209.60 $157. 70 $137 .95 $ 91.97

Average adjustment
factor .67 .67 .41 .41

Average monthly VHA $141 $106 $ 57 $ 38

Average annual V}LA $1692 $1272 $684 $456

June 30 , 1975 CONUS
force 232 ,202 Officers 1,337 ,128 enlisted

World-wide % married
(single) 80.1 19.1 52.6 47.4

World-wide % drawing
BAQ 67.8 53.5 75.5 9.7

CONUS force expected
- to receive VHA 126 ,103 24,721 531,013 61,478

Total cost $213M + $ 31M + $363M + $ 28M — $635M

The next step was to estimate the number of married and single CONUS personnel
who would receive the VHA . To do this , we needed to know the percentage of CONUS
personnel who are married or single and the percent currently drawing BAQ in CONUS.
These percentages were not available, but the world-wide percent married (single) and
the world-wide percent drawing BAQ were and were thus used in the calculations. The
number of married (single) CONUS personnel who are expected to draw a VI-IA was cal-
culated by multiplying the June 30, 1975 CONUS force by 1) the percent married (single)
and 2) the percent drawing BAQ . Separate calculations were of course made for officers
and enlisted personnel . Finally, the total cost was computed by multiplying the average
annual VHA for each of the four grade-marital status groups by the CONUS force expected
to receive the VI-LA in each group and summing the total costs for these 4 groups.

Below are the costs of all the VHA plans . The same procedure as described above was
used to derive the costs of plans based on the other measures of housing dollars (HD 2
HD 6) .

The cost of a plan whose base is 20 percent or RMC was made also. The average
adjustment factor for officers under this plan is 2.1 percent while for enlisted personnel
it is 4.4 percent (see table 4). The average monthly VHA for married officers Is .02
($1600) = $32 per month, while for single officers the average VHA Is .02 ($1579) = $31 .58
per month. The estimated monthly VHA for married enlisted personnel is .044 ($797) =
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TABLE 23

COST OF ALTERNATIVE VHA PLANS

Measure of Cost
housing dollars (In millions )

H D 1  635
H D 2  321
HD3 65
H D 4  475
H D 5  248
HD6 441

$35.06 and the amount for single enlisted personnel is .044 ($776) = $34.14. Using the
number of CONUS personnel expected to receive the VHA in table 22, the estimated
cost of such a plan is $306M. With the numbers provided, the costs of VHA plans
which are based on some fraction of RMC other than .2 or where the basis is different
for officers and enlisted personnel could be easily calculated.
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AN EVALUATION OF THE VHA CONCEPT AND SUGGESTED NEXT STEPS

As discussed above, a VHA can be integrated into the next several pay raises In
such a way that it will have no real budgetary impa ct . Thus, the desirability of the VHA
need not hinge on the matter of cost , h i t  it does hinge on other questions.

Possible undesirable effects have been stated previously. The most frequently men-
tioned are that (1) personnel will perceive a movement from a high cost-of-living area
to a low cost-of-living area as a cut in pay if a VHA Is In effect , and (2) the VHA Is un-
necessary since assignment for high and low cost areas will balance out over the course
of a military career.

The first objection can be overcome by making the VHA a separate component of
compensation and making evident to personnel why this component of compensation
exists. Personnel overseas get cost-of-living adjustments which vary from area to area,
and there is no evidence that the interarea variability of the adjustment has caused discon-
tent.

There is evidence that CONUS personnel would be willing to accept a VHA . In a
recent survey (reference 7, p. C-29) , 72 percent of respondents said they would be at
least somewhat in favor of BAQ reflecting area housing costs.’

The second point that is made against a VHA is that, over the course of a military
career, assignments in low-cost areas probably balance out assignments in high cost areas.
Therefore, from a long-run perspective, there is really no need for a VHA . For career
personnel, this argument may be true. However, for the bulk of one-term or two-term
servicemen, this argument probably does not hold. And, since these personnel are the
lower ranking enlisted men and officers , the need for an income supplement in the high
cost areas is the greatest . Further, in some military occupational specialties , individuals
are assigned only to certain installations during the course of their military careers.
Therefore, for careerists , the argument that assignments in high and low cost areas will
balance out over the course of a career wtll not hold.

Even if assignments in low and high cost areas balance out over the course of a
career , a VHA may be beneficial. Currently, if personnel are to have the same standard
of living, regardless of their duty station, they must save while in low cost areas in order
to dissave (and therefore have the same living standard) , while in the high cost areas •

However, the statement of the question (reference 7, p. A-l5) did not make it clear
whether the average level of total compensation was to be held constant or increased
upon implementation of the variable BAQ. The proportion of personnel at least somewhat in
favor of a VHA might be considerably lower If the implementation of the plan does not im -

piy higher average compensation .

_
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:\ VItA would allow personnel to balance consumption and income at each point in
time, rather than forcing them to save in some periods and dissave in others.

Therefore , these argument s against a VHA can be heav ily discounted. However,
there are certain possible allocative effects which are uncertain , It is not known, for
example, what impact a VItA would have on factors such as retention behavior and
willingness to accept transfers. There may be other allocat ive effects of a VI—LA which are
unknown and difficult to predict , at this point .

One possibl e ailocative effect of a full-fledged GPA which eliminates all variation in
real pay is that it might generate an Interarea preference problem if personnel would ,
on the average, rather live in higher cost metropolitan areas than lower cost rural areas.
Currently, the fact that real compensation is higher in the lower cost area s is a compen-
sating differential which provides an inducement for personnel to go willingly to the
lower cost areas. One feature of a VHA , as opposed to full-fled ged overall GPA , is that
it would in fact eliminate only a fraction of the interarea difference in living costs rather
than the whole difference. Therefore, the VHA has a built-in mechanism which reduces anygeographic preference problem which might arise .

There is one more possible allocative effect that may be foreseen . Proportionate-
ly more Army installations , especially large ones, are located in low cost rural areas,
while proportionately more large Naval installations are located in high cost urban areas.
If the average VHA is different across services (and it appears that this will be the case),
the relative payoff to join ing different services will be altered by introduction of VHA . Byaltering the average payoff to be derived from joining these two services, the VHA maychange the ability of each service to attract new recruits . Whether this will be a serious
problem cannot be determined beforehand, although we suspect the effect will be negligible.

If a VHA can be implemented in such a way that it will not have overriding undesirable
allocative effects, the primary consideration in j udging the desirability of the plan is one
of equity. Do interarea cost-of-living differences really reflect an inequity in the military
compensation system and should the government be concerned with eliminating them ?

Certain arguments have been ventured which attempt to avow or disavow the existence
of an equity problem. On the one hand, it is pointed out that military personnel are not
free to migrate from one geographic area to another if they perceive that one income -
geogra~~t i c residence combination is preferable to another and , therefore, involuntary
assignment to high cost-of-living areas imposes an unfair hardship on them. From this
perspective, there is an equity problem.

On the other hand, some argue that , in the context of an all -volunteer force, the factthat individuals choose a military career as opposed to a civilian career means that they
perceive that the monetary and non-monetary benefits from a military career will be higher
than their best civilian alternative , regardless of their duty station. This view would holdtha t an equ ity problem does not exist.
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Proof of the existence or non-existence of an equity problem probably cannot be
established ana lytically. Whether there is an equity problem and whether a VFIA
(or GPA) should be Implemented to resolve it is inherently a value judgment .

We feel that additiona l compensation for personnel assigned to high cost-of-living
areas , such as Washington , D .C., is justified , since housing costs appear to occupy
an Inordinately large share of the pay of personnel in these areas , especially lower-paid
personnel. This is strictly a value judgment and does not rest on any firm analytical
base.

If it Is decided that a GPA will be implemented , and that the GPA is to be an adjust-
ment to RMC, we again reiterate that new data will have to be generated from price sur-
veys in areas containing military installations . If , however , policy-makers opt for a VUA ,
and the NA VFAC housing cost data are to serve as the empirical base for this allowance ,
we strongly recommend that Improvements be made In this survey. Currentl y, there are
several difficulties Inherent In the NAVFAC data which limit their validity for the pur-
poses of a GPA . The data are not collected for other , more limited pu rposes, and they
are not full y suitable for use as the basis for a GPA .

First , not all Installations are surveyed contemporaneously. Some that were sur-
veyed in earlier years were not surveyed in 1975. Some, although not all , installations
will be surveyed in 1976 . In an inflationary world, significant errors may be introduced
into the ranking of Installations by MHC if installations are not surveyed at the same time.
Comparison of the 1975 CONUS-wide averages with the 1976 CONUS-wide averages in-
dicates significantly higher 1976 averages in all pay grades. Contemporaneous surveys
are necessary at all installations if the ranking of installations is to be valid.

Second, there are other, more basic problems. As mentioned previously, the number
of observations on which average expenditures by pay grade are based is in many cases very
small . In other instances , certain pay grades are not represented at all. However, at-
tempts should be made to ohtain decent sample sizes whenever possible. The problem

j alluded to previously is that for pay grades where MHC averages are based on small num -
hers of observations , the averages appear to be subject to a great deal of sampling error.
While the weighting scheme employed earlier to ohtain an overall installation MHC elim -
mates some of the variation in MUC due to sampling error, this problem can be reduced
in future surveys by expanding sample sizes in the underrepresented pay grades, whenever
possible.

A third problem In the survey, also allu ded to previou sly, is that the quality and
quantity of housing is not held constant . The indexes we constructed earlier were not
price indexes. While economic theory suggests that the range on these constructed in-
dexes should put a lower limit on the range of price indexes , it is clearly possible to
better control for quantity and quality of housing in future surveys.

-48- 

~~~-~~—— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~



.--w, -~ ~~~~~~~~~~~~~~~~ 
— -----—- —--- — - ----

~~
-—-—,

~
-,--

~~~~ -. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-\ future diff icul t y has to do with the incentive of personnel to overstate housing costs.
Personnel will tend to overstate housing costs in the NA VFA C survey if they realize that
the results form the basis for a VItA . Some way of validating the responses (e.g., check-
ing mortgage or rental i~ayment records) is necessary. At a minimum , a random sam ple
of responses should be selected and validated if a mail survey is used.

An alternative data gathering methodology mi ght be better . Rather than surveying
military personnel at all , the methodology used in civilia n sector price surveys might
be employed. First, define a particular grade of housing (or several grades of hou sing)
and then have a tea m of surveyors determine what this quality housing costs in the variuu s
areas In which military installations are located. This methodology is employed in the
Family lildgets COL Index survey, among others. The approach may be preferable for
two reasons. First, measurement errors due to random sampling and varying quality
of housing will be reduced. Second, because this method does not rely on the responses
of milita ry personnel , there would be no problem of incentive for personnel to overstate
wha t they spend on housing.

If policy-makers choose to implement a VHA , we strongly recommend that the
a NAVFAC survey be repeated (with the improvement s, noted above) , or that data be

collected by price surveys. The housing cost indexes we have constructed show what
can be done with the ~A V F \ C  or other data . lilt, we do not feel that , in and of themselves,
they provide a sound basis for immediate implementation of a Vt-IA . The cost of ohtaining
a new and more reliable data set should be minor relative to the problems which might
ensue if a V t-IA w-erc implemented on the basis of the possibl y faulty housing cost indexes
constructed in this paper.

One final problem should be mentioned. The question arises about whether bachelors
(personnel without dependents) should be treated different ly tha n married personnel . Since
only scant data exist on the housing costs of bachelors, the analysis here was by necessity
based on data for married personnel. While there are no data on bachelors, we su spect
that if housing cost indexes for bachelors at the installations in this study were constru cted ,
they would be very similar to the indexes constructed for married personnel. If this
hypothesis is true, then a VHA for bachelors could be based on the very same VHA ad-
justment factors as for married personnel . In the absence of separate data for bachelors,
a VT-IA for bachelors will have to be based on the married personnel indexes.
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A P P E N D I X  A

NAVFAC AVERAGE MONTHLY HOUSING COSTS OF MILITARY PERSONNEL
FOR 1975 AND 1976 ,

BY RANK AND TYPE OF HOUSING

Owned Hous ing
Tota l

Mobile Rented Private
Rank Year Hou se Hom e Hous ing Hou si ng

09 1975 400 400
1976 621 545 606

08 1975 439 600 500 462
1976 528 558 534

07 1975 439 200 320 411
1976 582 200 472  541

06 1975 498 4 2 0  406 485
1976 567 423 485 556

05 1975 464 364 383 453
1976 512 406 430 502

04 1975 419 318 333 405
1976 470  357 362 457

03 1975 372 250 2 78 343
1976 407 281 299 383

02 1975 320 215 238 2 7 9
1976 349 251 252  303

01 1975 304 213 214 235
1976 335 196 237 258

W03 1975 337 218 2 97 3 2 2
1976 376 296 32 0 363

W02 1975 318 211 269 94
1976 371 223  307 347

WO 1 1975 280 208 24 1
1976 339 233 335

A-i
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Owned Housing
To tal

Mobil e Rented Private
Rank Y ea r House Home Housing Housing

E9 l9~~5 313 2 2 0  279 303
1976 341 259 299 332

E8 l9~ 5 301 212 271 288
1976 328 234 285 313

1975 281 202 241 262
1976 309 228 256 288

E6 1975 273 207 222 241
1976 295 218 230 258

ES 1975 256 198 193 204
1976 270 205 203 218

E4 1975 233 191 172 176
1976 248 199 181 187

E3 1975 2 10 176 161 163
1976 247 199 173 177

SOURCE : Naval Fac i l i t ies En g ineerin g Command , “NAVFAC Housin g Costs
Surveys for 1975 and 1976.”
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* APPENDIX B

CATEGORIZ.-\ I ION S OF CO NI -s M ILITARY IN S IA LLAT ION S
UNDER 1I I E  10 PE RCE NI  AND 15 PERCENT PLANS

This appendix provides the categories into which each CONU S military installation
In the U .S. would fall under two of the plans described In the text . The first plan was
outlined in table 11 and is based on 10 percent changes in the MHC index. The second was
outlined in table 12 and is based on 15 percent changes.

The 11~ installations for which an MHC index was computed ale , in most cases ,
easily categorized . The remaining installations , for which MHC indexes are not available ,
are starred. The category into which each of these installations is likely to fall is de-
termined by using the category of installations in close geographic proximity . When an
installation is located in rura l area and the closest installation fo r which a MHC is avail-
able is located in an urban area, the rural area installation is placed one category below
the urban area installation (and vice versa). In some cases two categories are given
when the appropriate category cannot be easily determined.

I
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A CATEGORIZATION OF CONUS MILITARY INSTALLATIONS
ACCORDIN G TO TWO VT-IA PLANS

State and
installation 10% plan 15% plan

Alabama
Ft. Rucker 5 4
Cra ig AFB 5 4
A rizona
Ft. Huachuca 4 3
*Yuma P.G. 5 3
*Gila Bend 5 3
Arkansas
Little Rock AFB 4 3

*Blyt heville 5 3

California
Los Angeles 1 1
San Diego 3 2
San Francisco 2 2

~~~~~~~~~~~~~~~~ Beach 4 3
Lemoore 4 3
El Toro 2 2
Twenty-nine Palms 5 3
Ft. Ord 3 2

*China Lake 5 3
*El Centro 4 3
*Long Beach 3 2
* Port Hueneme 5 3
*Barstow 5 3
* Camp Pendleton 5 3
~Oakland Army Terminal 3 2
*Sacremento 3 3

Edwards AFB 5 3
Vandenberg AF B 4 3
*Travis AFB 4 3
Castle A FB 3 2
Bea leAF B 4 3
George AFB 3 2

*Sha rpe A .D .  5 3
*Sierra A.D. 5 3

B-2
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State and
* Installation 10% plan 15% plan

Colorado

* 
Lowrey TTC 2 2
Ft. Carson 4 3
Fit zsimmons A. H. 3 2

Connecticut
New London 3 2

Delaware
*DOverAFB 4 3

District of Columbia
(All installations in
metropolitan D .C . area) 1 1

Florida
Jacksonville 3 2
Pensacola 4 3
Orlando 3 2

*Key West 4 3
*panama City 4 3
Cecil Fid. 3 2

*Mayport 3 2
Egl inAFB 4 3
Homestead AFB* 2 2
*patrick AFB 4 3

MacDill AFB 3 2
*Tyndall A FB 4 3

Georgia
*Athens 4 3
Albany 4 3
Ft. McPherson 3 2
Ft. Gordon 4 3
Ft. Benning 5 3

*Marietta 5 3r *Giynco NAs 5 3
*Ft ~ ewart 5 3
*Robins AFB 5 3
*Moody AFB 5 3

Idaho
*Mt Home AFB 3 2
*Ithho Falls 3 2

B-3
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State and
installation 10% plan 15% plan

flhinois
*chicago 2 2 or 1
‘Great Lakes 3 2
Scott A FB 4 3

*Glenview, IL 4 3

Indiana
Indianapolis and

Ft. Harrison 4 3
Grissom AFB 5 3

Iowa
Rock Island 3 2

Kansas
Ft. Leavenworth 5 3
McConnell AFB 4 3
Ft. Riley 5 4

Kentucky
Ft. Campbell 4 3
Ft. Knox 5 4

* Lexington 4 3

Louisiana
New Orleans 4 3
Ft. Polk 6 4
England AFB 5 3

tBarksdale AFB 4 3

Maine
Brunswick 3 2
*Winter Harbor 4 3
*East Machias 4 3
*Loring AFB 4 3

Maryland
Patuxent R iver 3 2
Ft. Meade 3 2
Aberdeen P.G. 5 3
AndrewsAFB 2 1

- - *Ft Ritchie 4 3
*Ft Detrick 4 3
*Balnbrj dge 4 3

B-4
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State and
installation 10 , plan 15% plan

Massachusett s
Boston 1 1

*Nantucket 3 2
Hanscom AFB 2 1
Ft. Devens 3 2

*Natlck Labs 3 2
*~Vestover 3 2

Mich igan
U.S. Army Tank Command 3 2

*Sawyer A FB 5 3
Wu r t smi thAFB 5 3

*Kinchel~~ AFB 5 3
*S~lfridgo AFB 5 3

Minnesota
*Mmnneapolis St Paul 2 or 3 2

2 o r 3 2

- - Mississippi
Gol~~ort 5 3
Me ridian 5 3
tPascagoula 5 3
Kessler TTC 4 3
*lackson 4 3
*Vjcks1yjrg 4 3

Missouri
Kansas City 3 2
St. Louis 4 3
Ft. Wood 6 4

*Richards_Grebaur AFB 3 2
*WhitemanApfl 5 3

Monta na
Malmstrom A FB 5 3

Nebraska
I Omaha 3 2

Offu t AFB 3 2
4

Nevada
*Las Vegas 4 3
*Fallon 4 3
*Ha~~horne 4 3

B-S
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State and
installation 10% plan 15% plan
New Hampshire
Portsmouth 3 2 *

Pease AFB 2 1

New Jersey
Lakehu rst 3 2
Bayonne 2 1
Ft. Dix -Mc GuireAFB 3 2

New Mexico
CannonAFB 5 3
Kirkland AFB 3 2

* White Sands M. R. 5 3

New York
New York City 1 1
Schenectady 3 2

*Griffin A FB 3 2
*Scneca 3 2

Drum 3 2
t Hancock Fld. 3 2 a

*plattsbarg 3 2
*U.S. Military Academy 3 2

North Carolina
Ft. Bragg-Pope AFB 4 3

*ScymcyurJohasonAFB 4 3
Camp Lejeune 5 3
Cherry Point MCAS 5 3

*New River MCA S 5 3
*Cape Hatteras 5 3

North Dekota
Grand Forks AFB 3 2

3 2

Ohio
Rickenbacker AFB 4 3
*Cinciflnati 3 2
*Wright_pa~ergon AFB 3 2
Cleveland 3 2

B-6
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State and
— installatIon 10% plan 15% plan

Oklahoma
-
~ 

*\lc \lester 5
Ft. Sill 5 4
Altus AFB 6 4
Tinker AFB 4
Oregon
Portland 3 2
Coos Bay 4 3

Pennsy lvania
Philadelphia 1 or 2 1

*Mechanicsbarg 4 3
*Indjap~o~~ Gap Mu . Res. 4 3
Carlisle Barracks 3 2
Oakdale 4 3

* Letterhenny A. D. 4 3

Rhode Island
Newport 4 3
*Davisvijle 4 3

South Carolina
Ft. Jackson 3 2
Charleston 3 2

*Beaufort ..parrj s Island 4 3
*Nlyrtle Beach AFS 4 3
*Shaw 4

South Dakota
*Ellsworth AFB 3 2

Tennessee
Memphis 5 3

Texas
Chase FId. 5 4
Dallas 3 2
Kingsville 5 4

Ft. Sam Houston 4 3
Lackland TTC 3 2
*ReeSeAFB 4 3
*Sheppard TTC 4 3
Ft. Hood 4 3
Ft. Bliss 5 4
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State and
installation 10% plan 15% plan

Texas (Cont ’d)
*Corpus Christi 5 4
*Bergstrom AFB 5 4
*Carswell AFB 5 4
*DyressApB 5 4
*EllingtonAFB 5 4
*Goodfellow AFB 5 4
* Laughlin AFB 5 4
*WebbAFB 5 4
Red RiverA .D.  5 4

Utah
Hill AF B 4 3
*f)Jgwayp.G. 4 3

Virginia
*Ne~qpoft News 3 2
Norfolk 3 2
Yorktown 3 2
Belvoir 2 2
Ft. Eustis 4 3
Ft . Lee 3 3
Ft. Monroe 4 3

Lab 3 2
*LangleyAFB 3 2

Washington
Bremerton 4 3
Seattle 3 2
Whidbey Island 4 3
Ft. Lewis 4 3

*McChordAFB 4 3

West Virginia
*Scgar Grove 4 3

Wisconsin
* Milwaukee 2 2

Ft. McCoy

Wyom ing
Warren AFB 4 3
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APPENDIX C

CONUS INSTALLATiONS WITH UNKNO WN
HOUSING COST INDEXE S

This appendix contains a list of CONU S installations for which MHC s could not
be determined. An installation MHC could not be determined if the data in the NAVFAC
summary housing expenditure report was unusable , or if the data was not available. Data
were not available either because in stallations were surveyed bit, the data were not in-
cluded in the summary report , or installations were not surveyed in 1975. The 1975
expenditure data for installations which were surveyed hit not reported in the summary
report are on computer tape at NAVFAC.

Installations in the following list are marked with an (*) if the 1975 data were availa-
ble bit unusable , or a ( + )  if 1975 data are available on tape but unreported in the sum-
mary report. Installations which were not surveyed in 1975 are unmarked. Most of the
Army and Navy installations were surveyed in 1975. Many of the Air Force installations
which were not surveyed in 1975 will be surveyed in 1976 . An ( X )  beside the Air Force
installations below indicates that these installations will be surveyed in 1976 .

Installation, State Total personnel

Davisville, RI 42*
Winter Harbor, ME 339*
Cutler, East Machias, ME 126 ’
Nantucket, MA 118’~Earle Colts Neck, NJ 573+
Lewes DEL 112”
Mechanicsburg, PA 191*
Cape Hatteras, NC 158”
Newport News, VA 2, 939+
Cheatham Annex, WiUiamsburg, VA 182+
Yorktown, VA 664
Sugar Grove, W .VA 129~Key West, FLA 4, 439*
Mayport, FLA 14, 472+
Panama City, FLA 244*
Whiting Fld, FLA 3, 027+
Athens , GA 422*
Marietta, GA 688+
Pascagoula, MS 508~’
Beaufort, SC 4, 772+
McAlester, OK 188*
Corpus Christi, TX 4, 074+
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Installation, State Total personnel

Navy (Cont’d)

Chicago, IL 207*
Great Lakes, IL 27, 459+
Glenview, IL 800+
Indianapolis, IND 302*
St. Louis, MO 189*
Omaha, NEB 268*
Milwaukee, WISC 229 *
China Lake, CA 828+
El Centro, CA 622+
Long Beach, CA 4, 118+
Point Mugu, CA 2,298+
Port Hueneme, CA 8, 796+
Centerville Beach, CA 179*
Dixon, CA 64+
Monterey, CA 1, 701+
Stockton, CA 267+
Fallon, NEV 640+
Hawthorne, NEV 248+
Idaho Falls, ID 1, 531+
Coos Bay, OREGON 101+
Pacific Beach, WA 104+
Annapolis, MD 5, 756+
Indian Head, MD 438+
Wahigren, VA 131+
Yuma, AZ 3, 77P
Barstow, CA 726+
Camp Pendleton, CA 22, 564+
Albany, BA 812+
Parris Island, SC 10, 786+
Quantico, VA 7, 675+
Moffett Fld, CA 2,477
Glynco NAS, GA 1, 123
Idaho Falls, ID 1, 537
Bainbridge, MD 1.721
Alburquerque, NM 456
Las Cruces, NM 184
New R iver MCAS, NC 4, 409
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Installation, State Total personnel

Army

Presidio of S.F. 4, l08~
Ft. Stewart , GA 2, 377+
Ft. Drum, NY 216+
Ft . Ha milton , NY 625*
Indiantown Gap Mit . Res, PA 190 ’
Ft . McCoy , WISC 100*
Ft. McClellan, AL 4, 216 *
Yuma Proving Fround , AZ 352*
Sharpe AD, CA 97 ’
Sierra AD, NEV 284~
Lexington AD, KY 172’~’
Picatinny Arsenal, NY 155+
Seneca AD, NY 400*
Letterkinny AD, PA 182*
New Cumberland AD, PA 247 *
Red River AD, ARK 75*
Dugway PG, UT 317*
White Sands M.R., NM 1, 191*
Natick Lab, MA 189*
Ft . Ritchie, MD 1, 333*
Ft. Detrick, MD 681*
Vint Hill Farms Sta., VA 829*
Oakland Army Terminal, CAL 654
Sacremento, CA 257
Ft. Snelling, MINN 182
Jackson, MISS 237
Vlcksburg, MISS 42
Albany , N~ 132
U. S. Military Academy, NY 2, 810
Cincinnat i, OH 215
Columbus, OH 226

Air Force
Edwards, CA 4, 056’~’
Vandenberg, CA 5, 049*
Patrick, FLA 3, 392*
Robins, GA 4, 451’~’
Mt. Home, ID 3, 781*
Grissom, IND 3, 020~
Loring, ME 4. 06 7*
Sawyer, MI 4, 195*
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Installation, State Total personnel

Air Force (Cont ’d)

Minot , ND 6, 376*
Gilabend , ARIZ 188*
Reese, TX 2, 399*
Shepard , TX 10, 088*
Gunter, AL 1, 200
Maxwell, AL 4, 104
Davis Monthan , AZ 7, 156

X Blytheville, AK 2, 793
X Travis, CA 9, 035

USAF Academy, CO 2, 563
X Peterson Fid., CO 2,386

Ent , CO 2, 307
Dover, DE 5, 151

X Tyndall, FLA 3, 829 —

X Moody, GA 2,381
Barksdale, LA 6, 483
Kincheloe, MI 2, 901

X Duluth, MINN 1, 437
Columbus, MISS 2, 630

X Richards-Gebaur, MO 2, 668
Whiteman, MO 3, 300

X Las Vegas, NEV 6, 829
McGulre, NJ 5, 485

X Hancock Field, NY 1, 094
X Plattsburg, NY 4, 055
X Seymour Johnson, NC 5,456

Wright-Patterson, OH 8, 714
Gentile, OH 124

X Newark, OH 125
Vance, OK 1, 248
Kingsley Fid, OR 462

X Myrtle Beach, SC 2, 844
X Shaw, SC 5, 405

Bergstrom, TX 5, 056
X Carswell, TX 4, 688

Dyress, TX 4, 444
Goodfellow, TX 1, 744
Laughlin , TX 2, 503
Webb , TX 2, 157

X Langley, VA 8, 387
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