UC Berkeley
IURD Reprint Series

Title
Costs and Returns to Scale in U.S. Post Offices

Permalink
bttgs:ééescholarshiQ.orgéucgitemﬁrdOsSkg
Author

Merewitz, Leonard

Publication Date
1971-09-01

Peer reviewed

eScholarship.org

Powered by the California Diqgital Library

University of California


https://escholarship.org/uc/item/3rd0s5kp
https://escholarship.org
http://www.cdlib.org/







Costs and Returns to Scale in U.S. Post Offices

LEONARD MEREWITZ

Reprinted from the Journal of the American Statistical Association
September 1971, Volume 66, Number 335
Paqes %04-509




Costs and Returns

LEONARD MEREWITZ*
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+ pplications Section

to Scale in U.S. Post Offices

This article treats posl offices as multiproduct firms, specifying o production cor-
respondence, behoviorol formulotion ond resultant cost and derived-demand
functions. These funclions are estimoted over 156 offices. Overall returns to scale
paramelers are estimoled, but it appeors advisoble to break fhe notional sample
into three subsamples. An optimally efficient size of office is found. Deviations
from the cost function indicate costliness which varies significantly over posicl
regions. This suggests o geographicol influence on productivity probably due to
differences in labor quality. Marginal costs for several types of mail are derived.

1. OBJECTIVES

This article specifies a production correspondence for
“intra post-office activity” of U.S. post offices.’ Inira
post-office activity or processing of mail and retailing
represents 41 percent of Post Office Department (POD)
expendituves of $8 billion per vear [8, p. 22].

We estimate derived-demand and cost functions cross
sectionally over 156 large offices in Postal Iliscal Year
(PFY) 1966. Once a norm has been established, each can
be rated on costliness in terms of deviations from the
norm. Shadow prices for the several classes of output are
estimated. Findings bear on the advisability of cousolidat-
ing or decentralizing operations of several offices. Un-
suspected at the outset was a very strong regional influ-
ence on productivity which appears to indicate variation
in labor quality over the country.

2. FORMULATION

Assume that the POD behaves to minimize the cost of
handling the mail. Output i3 determined exogenously:
the POD must deliver what the people of the United
States deposit in the mailboxes. Output prices and wages
are determined by Congress; rental prices by the market.
Overall cost minimization need not imply cost minimiza-
tion at each office. For example, one office may do the
work of others if that is less costly than for each office to
sort its own mail. Quality of service may also vary among
offices. For purposes of this study we assume that offices
endeavor to minimize cost and that quality of serviee
ix uniform. Postmasters do not have antonomy in their

¢ Leonand Merewitz is nasistant professor, School of Business Ndwministration,
Uin . of Calitornia, Berheley 247200 The suthor is indebted to Roland Arvtle, Ron
Choy, Charles 1litel, Dale Jurgenson, Stepher. P. Magee, Thomas Marschnk, Wil.
liam Mattson, Daniel Meladden, C. 13 MeGuire, Lee Preston, Thomas Rothenberg
and Panl Zarembha at Berkeloy; Worth Daniels, Williim Kearney, Ronald B. Lee
and Walter lRobinson from the Post Otlice Departinent. "This nrticlo is bused on n
dissertation [5] supported by the National Seience Foundation, » Woodrow Wilon
I nssertation Fellowship and the University of Cnlifornin Computer Centar. ‘Phanka
are due to the Tnstitute of Buwiness und Beonomic Renenreh for much additional
assistance.

1 Terminclogy will be nsed aa follows: The POL administers apearationn of 32,760
post offices, or labor, machinery, and flvorspace under the sipervision of poutinne
tora thranol 15 resional offices. Each post office may have many stations.

choice of factor inputs, These are determined by Regional
Offices. Nevertheless we may analyze the perfornuinee of
individual ofliers,

Iach post office in the sample produces the following
outputs Gl variables were mensured in thousands exeept
postal revenues which were measured in millions) :

X, Incoming letters and outgoing cancelled letters, in “first-
handling™ pieces, largely first class, some third class,

X, “Second-class™ mail,? in first-handling pieces,

X; Outgoing noneancelled letters, in first-handling picces,
largely third class, but some first-class metered mail,

X Fourth-class: incoming, outgoing parcels, in first-han-
dling pieces,

X5 Window services, measured by postal revenues in dollars,

Each office uses the following inputs:

V¢ General Services Administration
square feet,

V; Inside labor, in man-hours,

1"« Inside-++31 platform space, leased
feet,

Oy Imputed outlay on equipment, in dollars of depreciation
plus imputed interest at seven percent on the unde-
preciated book value of capital stock.

(GSA) floor space, in

and rented, 1n square

sach office tukes as given the outputs it must produee,
the prices, wq, and ws, at which it can purchase factors 7
and & and its endowment of the fixed factor 6.

We assume that each office endeavors to mimimize?

variable factor costs or to maximize
—wiV7 — weV's — Os, “cost savings,”

(2.1)

subject to: the production correspondence,

[T X < AT Vi (g’)a', (2.2)
W
output constraints,
X.> X, @=1,---,5) (2.3)
and the mited endowment of fixed factor
e < T, (2.4)

where a bar over a symbol denotes o given value of the
variable, and 4 is a constant.

1 Ihin does not correspond exaetly to the POD defimtion of second el mail,
Vyos Lho following weighted avernge: (189 Outpomg Hate |08 Chalpong: rroadl
poreels and rolls G311 o190 Tovenning Hats 1 258 buconiing 5000 s 1 he weaphita
e derivad fram PO Dine soned et ion stadhes, P01 Fooo 2030 " coabion Raaly
ain,” Noverhar 1006

3 b hinia s ranghly tanable hehaginrnl nacurgtion 11 e nad applicable v all o

tivity in the aonprofit-niximizing sector, for senmpla, hogpatale
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1. DERIVED DEMANDS FOR FACTORS CONSTRAINED TO SATISFY CERTAIN PROPERTIES OF THE COBB-DOUGLAS MODEL®

Independent variable

Factor Cj s =i§1hi r
In Xl 1n XZ 1n X3 In xl‘ In XS ln V6 “1n v, In Vg

lmv, 5.8 La62®  Ls20b  -102®  L1s0®  Los2 -.oes® 1.1 L170b  1.0565¢ .95

Invg -7.02>  .462®  .529®  -.102 .180°  L052  -.065®  .374  -.199 1.0565 .95

Inog -7.03% .42 529 -.102 .180°  .052  -.065®  .012 .262 1.0565 .95

® Estimated from observations on 156 offices.
b Rogression coefficients significantly different from zero at the .05 level.
° Significantly different from one at the .05 level.

Let Q(X), the left side of (2.2) be called the trans-
formation function and Y (V), the right side, the produc-
tion function.t Call Y (V) an intermediate product,
“composite output” or “output potential,” into which
inputs are first transformed and then is itself trans-
formed into outputs {X,;} in a second stage. Then the
{a;} 1=0, 7, 8, 9 are elasticities of “output” with respect
to inputs.

In the LaGrangean expression, where (m;) are un-
determined multipliers:

LWV;m) = —wiV7— -« — Oy +mo[Y (V) — Q(X)]
+my(X1— X))+ - - - +me(Xs— X5)  (2.5)
+ 7ne(V5 —_ Ve)

where m, is the marginal cost savings of increasing com-
posite input, m, is the marginal cost of output 1, - - -, and
mg 1s the marginal cost savings or shadow price of a unit
of GSA floor space.

The structural form of the model is®

Hy = Bz, (2.6)

where

n

i
|
[
o
—
-

ar a ap
(Ag—47) 0 -0 0 1 —1
(dg— A7) O ---0 0 1 0
(aWyg—a) oy -

and

B =
N 4 § Siand 4 1] 0 0

-y Ty, s, Wi, We)T.

v = (?)1, Vg, 09)7' xr = (l, jl, .o

4 There ure theorctical nrgumonts that could boe made agninst this genernlized
Cobb-Douglas correspondonce. ispocinlly vulnerablo i the trunsformution func.
tion. These must be daforred to anothor puper. ‘'he production function i gen
erulization of tho vanornble Cobb-Donglan function, loer e Cho Jogaritbann of the
thron fuetors, with unconstrained roturnn Lo seala,

8 he Lhreo oquanhionn i (26) neo oblninead ns the solidion Lo the conrtininst
nximization problemin (2.1), (2.2), (2.3) and (2.4). Practienlly, they nre obtaine|
by taking firat partinl derivatives of (2.5) with respoct to tho choico vartnbles Vi,
Vroand Ou nnd getine the oo fstrictiv. legs than or eoun) to zero. Thess three

Lower-case letters such as Z, represent the natural loga-
rithm of the upper-case counterpart and vice versa, e.g.,
Ag=In ag; a=In A. Call this the case-logarithm convention.

The reduced form can be either the set of derived de-
mand equations for the inputs or the cost function. The
first is more natural:

v = II7'Bz, (2.7)
where
Cr a1+ a5 —as —(astan) ag
H'B=—|Cs o1+ a5 —as ay —(arta) |,
Co o1 a5 —as az as
Z=artasgtay

and, e.g., C'l = (a3+ag)A1—asAs— a9A9+019W9 —a.

3. STATISTICAL RESULTS FROM DERIVED DEMANDS

Derived demand equations were estimated econo-
metrically through cross-sectional observations on 156
offices’ inputs, outputs and factor prices. Results are
available in [5] and are omitted for brevity because of
their similarity to those of Table 1.

Certain constraints are implied by the economic theory
of derived demand under cost-minimization when a Cobb-
Douglas hypothesis is maintained. Iixamples of these
constraints can be scen from examining (2.7). For
example, the first output enters all derived demand equa-
tions in the same form and so on for all outputs.® Con-
straints on output coefficients imply that cach derived
demand equation is homogencous of the same degree in

inequalities any that the marginal outlay on ench factor must oqual its neoginal
value product in cost savings (or the former is gronter than the Intier in which ense
the fuctor will not he used). We assume that i inLerior solubion exists suely thil ol
choiee varinbles nra pusitive al, thar optital levels, Do obtaan three imdepodent
squntions, Lhe sevond nnd tlord soe diaded Sy Vb fiat o vl thees Bant Uaeo cgun
Lot o 205 el Thas Bldaed sepabion of 020 aa sty Ahe faganitlonnie toaan of 1l
procdan Liv conrnapondane n

& Ll har eonabeninte on b conflicisnta of pricea might hove boon egeaed bt
woern nol, o, anel dovived demnnd aa theorahicnlly hoarmogonsnng ol dogren zoro i
factor prices. One [netor price, that of equgpmeat, 15 upehaervnble snd oimbodied

m the panatant terin for saeh sooalion
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outputs, 2 4. @i/Z. Least-squares estimates which
satisfy these constraints are given in Table 1.
The returns-to-scale parameter,

p = Z;G ajf Zf.u ai,

is simply the degree of homogeneity of the production
correspondence. It can be estimated as

r= (1 — bs)/ Z?—l b,

where the {b.-} are regression coefficients of outputs
(i=1, - - -, 5) and GSA floor space (¢=6). Caleulated
values of 7 are given in the last column in Table 1 and in
Columus 5 and 9 of Table 3.

Sampling theory is more casily derived for the statistic
s= 2 _0_y b;. Let us consider the case of decreasing returns
to scale (DRTS), p<1, i.c.,

24 as < Z.Lx a;

3.1)

or

S/ —a/E> 1
which would be estimated as s> 1.

Similarly, s <1 indicates IRTS and s=1 indicates CRTS,
the null hypothesis. The standard error of s can be calcu-
lated from the varianees and covariances of the regression
cocflicients.

The constrained reduced-form estimates suggests
DR'TS with an estimated returns parameter, which is the
same for each equation, of .95 (last column in Table 1).
The constrained estimates are more precise than cither
the unconstrained derived demand equations or the cost
funetion.” If we use the estimated standard error of s in
the cost funetion, 015, we can reject the null hypothesis
of CRTS in Tavor of decreasing returns.

The cocfficients of the outputs in, ¢.g., the labor equa-
tion, arc interpretable as clasticitics of demand for labor
with respect to an increase in one of the five outputs. As
such, they should always be positive, assuming positive
marginal productivities of cach factor. All but third class
are positive as estimated. Outgoing third-class mail is not
demanding on intra post-office resources.

The demand for labor is significantly greater where the
floor space price is high, suggesting some substitution of
labor for floor space. Additional labor can move mail more
quickly through the office so that a smaller mail inventory
need be accommodated. Outlay on mechanization is
positively affected by floor space costs, suggesting some
substitution there too.

Quantity of labor demanded is greater in cities where
the wage is high. This is a counter-intuitive effect suggest-
ing either that post offices are intentionally uneconomic,
or, more likely, that, kabor quality available to an oflice s
fower in high-wage cities, 17 Inbor qualily I8 lower el
price higher, then the eos minimizing pouad oflies shonld

+ el stnmlard eeror of eutpil and CSA floor spren coellicients (hul ok thaose of

factor prices) w smaller

then ils conntetpart s the uneensteainel derived-denand
' ' SR TP S T JONON Vi

Journal of the American Statistical Association, September 1971

use less of the dear, poor labor. Constraints, however,
bias the choice of factors in favor of labor. Labor can be
hired (if not retained) relatively easily. Increasing floor
space involves a long lead time. Rental prices tend to be
high where wages are. Congress has heen niggardly with
mechanization so that it is not available to all offices
that can justify its use.® The floors in some GSA buildings
will not hold the weight of letter sorting machines. These
institutional, motivational and technical constraints
hamper postal management from free choice of factor
proportions. The Kappell Commission recognized  this
phenomenon of “no control” [S, pp. 33-6). Since con-
straints prevent use of floor space or mechanization,
more labor, albeit of lower quality, must be hired to move
the mail.

The coefficient of GSA space is of the expected sign.
The more an office is endowed with, the less it need use
the other factors of production.

4. RESULTS FROM COST FUNCTIONS

The other reduced form is the cost function. The cost
function implied by the Cobb-Douglas model is

c = [(—(11[17 _ CtsAg —_ (19119 + agl’Vg - CL)

1

z
+ o+ o+ - <+ asbs
+ agws + a1+ Wy,

(4.1

where ¢ is the natural logarithm of total labor, floor space
and equipment costs. One of the ways (4.1) can be derived
is by adding up the derived-demand functions in (2.7);
wch, except Oy, is multiplied by its corresponding price.
A Sectional Center dummy variable has heen ineluded in
the cost functions and is equal to one if an office is o
Sectional Center.

[n the overall intra post-office cost function shown n
the first line of Table 2, all estimated regression coefli-
cients are significantly different from zero at the .05
level except those of third class, GSA space and the See-
tional Center dummy.

The statistic, s, again serves as a test statistic for re-
turns to scale. Table 3 shows in Column 5 that the overall
cost-function point estimate of returns to scale, r, is 905
and in Column 3 that we can reject the hypothesis of
CRTS in favor of DRTS. This corroborates previous
results from derived demands.

The degree of returns to scale may not be independent
of the level of output. It may be an oversimplification to
posit a single production function throughout the range
of output variation. We may try, as Nerlove did [6, 7], to
approximate the actual cost function by n series of seg-
ments linear in Jogarithms. To do this we ean fake aul
vithilige ol Lhe ceononny of parainclers and sbraafy e

snple of 1H0 alices ko threee sibamonples of L2 allices

@ Only in the lntter bl of Lhp 10RO G Do Congeress staee bl fandong e hnnizatfon
Politiral motivntions made b Biboe frewnnds) aned banlding bt nres (imonu
ments) more hkely.
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2. INTRA POST-OFFICE COST FUNCTIONS

Group b0 1n Xl In X2 In X3 1n X4 In )(5 In V6 In vy 1n Wg sc? R2 SSE
All 156 offices -4.96° .461° .428® 027 .075® 124 -.009 1.8 .134® -.041 .980 3.235
52 small offices -1.95  .397° .324®> 010 .036 .007 -.001 1.20® .060 -.039 .735  .550
52 medium offices -2.81  .287" .214  .073 .137  .160  -.014 2.46>  .198 031 771 1.118
52 large offices =-4.59° .399®  .359® 105 .109  .068 005 1.89° 204 092 976  .772

® Sectional Center dummy variable equal to one if post oflice ig a Sectionnl Center.
b Regression coeflicients significantly different from zero at the .05 level.

3. RETURNS TO SCALE IN POST OFFICES

Without regional adjustment With regional adjustment

Group 8 t Returns 1 4 £l [ Returns T
(1) ) (3) (%) (s) (6) n (8) 9
All 1.1063 7.1 Decreasing .905 1.1222 8.0 Decreasing .892
Large 1.045 1.3 Decreasing .957  1.082% 2.9 Decreasing .924
Medium .857 -1.4 Increasing 1.164 -918 - .8 Increasing 1.088
Small L1773 -2.4 Increasing 1.293 L7768 -2, Increasing 1.292

8 Indicates ability to reject the null hypothesis of CRTS at the .05 level.

each on the criterion of authorized employee comple-
ments [10].

To test for the statistical validity of the stratification,
compare the sum of squared errors in the stratified model
with that in the simpler model in which a single cost
function is posited for the entire sample. The maintained
hypothesis is that cost can be explained by 30 regressors;
the hypothesis to be tested is that all offices have the
same cost function independent of size. et Sy represent
the sum of squared errors when ten regressors are used.
Now if the error terms are normally distributed, inde-
pendent and homoscedastie, then

(S0 — 80)/20
S30/126

r

is distributed as F with 20 and 126 degrees of freedom.
The data to calculate this test statistic are in the last
column of Table 2. The calculated value is 2.05 which is
significant at the .01 level. The stratification is valid.
Column 5 of Table 3 gives point estimates of IRTS in
the group of small offices persisting in medium-sized
offices and finally DR'TS in the largest offices.® This sug-
gests that the optimal size office would be in the medium
or large group, near the border. Our “small” offices arc
still roughly among the largest 160 of the country’s
32,000. Oflices among the largest 100 in the nation are,

* Small: Garden City through FFort Wayne, 250 630 employess; Meduun:
Arlington, Va. through "Toledo, 636-1,422 ommployees; Large: Nashvillo throngh
New York, 1,511-38,360 employees.

thercfore, most efficient. Others should he
where possible, eliminating smaller offices.

The overall cost function is very similar 1o the labor
derived-demand equation because labor is the overwhelm-
ing component of postal costs (80 pereent).

Regression cocfficients are interpretable as elasticities
of cost with respect to increases in outputs and factor
prices. Cost is most elastic to first- and then to sccond-
class mail. It is not surprising that outgoing noncancelled
letters should not influence costs very much. Bulk-rate
mail must be delivered to the office by sender presorted
by ZIP code so that it takes very little effort on the part
of the office of origin.

agglomerated

5. SHADOW PRICES

The model also gives shadow prices for the scveral
types of mail service as functions of the exogenous var-
iables [3, pp. 351.]. The original problem was o nonlincar
programming model with objective function (2.1) and
constraints (2.2), (2.3) and (2.4). The LaGrangean cx-
pression (2.5) includes shadow prices {m.~} for which we
can solve in terms of the exogenous variables and the
parameters of the problem as part of the reduced form.

Marginal costs were also obtained by multiplying each
regression coeflicient by the C/X; value obtaining in that
office. Average figures agree very well with shadow prices
(Table 4). We shall later find it necessary to amend the
cost function beeause of a geographical variable not in-
cluded at first. Column 4 lists marginal costs derived
from that cost function.

The price of “second-class” mail appears inordinately
high and requires further explanation. Reeall from Foot-
nole 2 that Xy is o weighted average of four different types
of mail. Hence dC/dX,=.1269 but, c.g., dX,/dOf =189
where Of represents outgoing {lats. Multiplying these
factors we get marginal costs per first handling pieee, e
outgoing fluts, $.0240,

The shadow price of GSA spaee wa estimabed Lo De
70 conls per square fool per year: This implies Lhal an
ollice endowed with o square fool of GRA spaee sives
$.75 by having it. 'The mean price of leased and rented
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4. MARGINAL COSTS OF SELECTED TYPES OF MAIL SERVICE
PER FIRST-HANDLING PIECE

From anended

From cost function Shadow price cost function®

(1) (2> 3 (4)

X $ .0123 $ .0125 $ .0140
b

X, .1240 1269 .1168

%, 0017 L0017 .0023

X, L0475 L0461 .0703

xs“ 71.30 79.42 32.20

& With NEFW variable included.
b See text and the Tabulation a (Section 7) for costs of component types of mail.
¢ Per $1,000.

interior floor space over the sample was $1.20. Thus a
square foot of GSA space is not an equivalent substitute
for one of leased and rented space because having the
former does not save $1.20 per year, but only $.75. GSA
buildings tend to be older and less well loeated to serve
current population and to exploit currently used trans-
portation modes.

6. PERFORMANCE INDICATORS

An overall measure of oflice performance is costliness,
the ratio of actual cost to predicted cost based on the
estimated cost function. Since the /' test established that
the stratified cost functions arc preferable to the overall
cost function, costliness is caleulated as the ratio of
actual cost to predicted cost based on the stratified cost
funetions. An analvsis of variance indicated that there
was no significant difference in costliness among regions
of the country. Although the differences were not statis-
tically significant, the Boston, Denver, San Francisco
and Seattle regions had higher mean costliness indices
than other regions. ‘There was no significant difference in
costliness between mechanized and nonmechanized oflices
in PI'Y 1966.

Costliness can be analyzed into technical and economic
efficiency [1, 4, 6] or productivity and input cfficiency
[2]. The first is the quality of being on the efficient iso-
quant, not using any more of cither factor than is required
to produce a given output. The second is that of choosing
cost-minimizing factor proportions, given relative prices.

“To investigate productivity a simple production fune-
tion was (it to the entire sample. A sealar measure of
output, Q, was the dependent variable,' and the factors
of production and the Seetional Center dummy were the
regressors. A simple Cobb-Douglas funetion was rejected
in favor of & Taylor’s series approximation [3] to @ econ-
stant elasticity of substitution function:

19 Tiie sealar measure of output was derived using POD-supplied weights bused
on time and motion studies which represent the abor requirement of the typieal
piece o1 each of nine eategeries of mail, See Footnote 2.

Journal of the American Statistical Association, September 1971

q = 7.83 + .328u7 4 510 (Ve + Vi) + 0350y
+ 12007 — (Ve + V) |2 4 018]n7 — 042
— 013V s+ V) — ou]? + .0728C
R = 978,

6.1)

Although not all coeflicients are significantly different
from zero, (G.1) had smaller mean square error than a
Cobb-Douglas model.

The ratio of actual output to output predicted by (6.1)
is an index of productivity. An analysis of variance
(available in [5, p. 98]) yields a calculated F=1.90 with
14 and 141 d.f., rejecting the hypothesis of uniform
productivity among regions at the .05 level. Scheffé’s
method of multiple comparisons [0, p. 0] allows us to
say that the Northeast and Irar West are significantly
less productive than the South and Midwest. One hypoth-
esis to explain this phenomenon is: where superior op-
portunitics abound, the POL must accept higher turn-
over, more absenteeism and generally o lower quality of
labor. Postal pay is more attractive in a southern city
where nonpostal wages are considerably lower and fewer
alternative employment opportunities are available.

Corroboration for this hypothesis is given by the fol-
lowing estimated equation

Productivity = 1.096 — .0038 Labor turnover

(.02)  (.0008) k= 11

Labor turnover was reported for PFY 1966 by the POD
Internal Audit Division and serves as an inverted mea-
sure of labor quality. The numbers in parentheses arve
standard errors so that productivity is significantly lower
where labor turnover is high. lfurther corroboration is
given by the labor derived demand equation of Table |
which shows that offices use significantly more labor
where the wage is high. This uneconomice behavior can
be rationalized if the labor 1s of lower quality. More man-
hours must he procured to get an cquivalent Tabor input
in efficieney units.

7. REESTIMATION TAKING ACCOUNT OF LABOR
QUALITY VARIATION

Gicographic location't did prove to be a significant fae-
tor alfecting costs. The reestimated cost function inelud-
ing it is

¢ = — 542 4+ 52z, + .40z, + .Odxz 4+ .1lr,
(51 (08 (05 (03)  (03)
+ O6rg — Olog + LATW 4 1201y B
CO3) 0N (3 (.05) (@.1)
— 025C + 0SNEIW RE ORI
(04 NS 307

(.03)

U NEFW (Northeast or VPar West) 18 measured as o dummy varinble equal to
one if an office is in the Boston, New York, Philidelphig, San Praneiseo, Seattle or
Dienver regions; zeco in the othier mne postal regions.
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This may be compared to line | of Table 2. There s a
significant reduetion in the sum of squared errors. Now
s=1.12 with a standard error of 015, which very defi-
nitely rejects CREN in favor of DRES as before. Ofhces
in the Northeast or Far West have on the average cight
pereent higher costs than oflices elsewhere ceteris pari-
hus1? The real improvement in precision of estimation
comes in the stratified sample. Now we have a pattern
of IR'TS in s=mall offices followed by CRTS in the medium
range and finally DIVES in the largest 52 offices. The re-
sults are precise enough to be statistically as well as
economically significant (sce Table 3).

These regional differences in the quality of labor make
it advisable to reestimate marginal costs of the several
types of mail using the new estimated cost clasticities.
This hag been done and the estimated marginal costs are
listed in Column 4 of Table . Translating .\ back to
original units, we may give, in the tabulation, our best
estimates of marginal intra post-office costs of each han-
dling of the several components of Xo.

Marginal Costs of Components of X
Per First-Handling icce

Outgoing flats L0221
Outgoing small parcels and rolls L0418
Incoming flats 0225
Incoming small parcels and rolls .0303

8. SUMMARY AND CONCLUSIONS

Our model of post-office hehavior shows that one-way
cost functions for multiproduct firms can he specified.
The cost and derived-demand functions suggested de-
creasing returns to scale over 156 oftices.

Breaking the sample into parts showed thut to posit a
single production correspondence holding throughout the
range of size variation is an oversimplification. Returns
to scale increased in small offices, continued to increase
in the medium and finally decreased in large offices. The
optimal size of office for productive efficiency was there-
fore somewhere near 1,400 employces. When POD man-
agement is free of political constraints, it should amal-
gamate management of many small-town offices. Offices
in the 50 largest cities are probably too large. Their man-
agements ought to be decentralized.

Factor prices and quantities of first-, second- and
fourth class mail which offices arc required to handle all
influence costs significantly.

Several indices of performance over the 15 postal re-
gions were compared. Costliness was used as a compre-
hensive measure of an office’s tecinical efficiency and

1 Dividing the cost function of an otfice with NEI'W =1 by that of an office with
NEFW =0 yields exp(.08) which is 1.0833.
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input efficiency. Lt appeared that offices in the Northeast
and Far West were less productive hecause they were
able to attract lower quality labor. Area wage boards to
adjust wage rates to local market conditions would seem
advisable [12]. When cost functions were reestimated, it
was clear that the geographical dummy variable did
indeed affect cost significantly and made the statistical
results more precise.

Marginal costs were caleulated for the intra post-office
activity component, of handling the several classes of mail
and window services. Notable here was the low marginal
cost of third-class mail reflecting many services rendered
by the sender.

Extra post-office activity reported clsewhere |5, pp.
101-18] also showed mereasing retirns to scale in small
and medium offices. Coupled with our previous conclu-
sion, this suggests that most of the country’s 32,000 post
offices should be combined where geographieally and
demographically possible. On the other hand, Congress
has recognized that small post offices render nonpostal
public services.
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