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- Translog Variable Cost Function Estimates for Philippine Hospitals
= Michae] M. Alba®

Abstract

_ _ presmmis the parameler estimates of & translog variable cost funetion lor 65 Philippine
! diseusses certain (nferences thal can be drawn from these estimates. 10 means 1o highlight
First, it shows how a transhog cost function, which has many parwmeters, can be estimaled
wively amall regression sample (typieal of hospital dats sets in developing countries) by applying
p estunation method (FIML) on the cost funetion and its input demand equations. Second, using
ation that allows the intereepts of the cost function sl the factor share equations Lo be different
st ancd pashilic Roepital, the paper finds that private hospitals are apparently not more tectmeally
| public hospitals. Third, the optimal bed size (al which minimm efficient scale s achieved)
abeut 50 beds—way below those in developed countries, perhaps beeause of the generally
mpitals in developing coumntries.

1. Introduction

. Thi= paper reports the parameter estimates of a translog variable cost funetion for Philip-
‘pine hospitals. As a contribution to the hospital cost literature from a developing country,
¢ is meam to highlight three points. First, the paper serves as an illustrative case of how—
Biven a relatively small sample (which is not an uncommaon trait of hospital cost data sete
m developing countries)—it is possible to get around the degrees of fresdom problem posed
B the many parameters that have to be estimated in a translog specification. The solution
sdopted here 1= to apply a system estimation method, namely, full-information maximum
ikelihood (FIML), on the cost function and its share equations. Second, the study explores
the relative eficiencies of public and private hospitals to determine whether there is a tech-
nical hasis for the efficiency-guality dilemma supposedly faced by healih policy makers in
many developing countries. Succinetly put, this problem deals with whether hospitals should
be privatized on the grounds of technical and administrative efficiency or whether a system
of public hospitals ought to be maintained in order for the government 10 retain some control
over service quality, Using a specification that allows the intercepts of the cost function and
the share equations o be different across hospital ownership, the paper finds that there are
no statistically significant differences between these intercepts, indicating that at least for
the hospitals in the regression sample private hospitals are apparently not more technically
efficient than public hospitals. Third, in thiz study, the optimal bed size is found to be about
80 heds. Although this iz way below that found in develaped countries (see, for example,
Berki (1972)), it is suggested that this is possibly because, in low quality environments such
as are found in many developing countries, the minimum efficient seale ocours at relatively
small plant sizes.

The plan for the rest of this paper is as follows: The next section provides a briel
exposition of the empirical considerations involved in the estimation of a translog variable
cost function and discusses some of the statistical inferences that are usually drawn from
mch estimates in the hospital cost literature. Section three then supplies some background

i

* 1 wish to thank Paul Gertier, Maria Nimfa Mendoza, and participants of the Regional Conberencs on
‘Health Sector Reform fn Asia amd various seminars of the Baseline Studies for Health Care Finaneing Reform
Froject of the Department of Health of the Philippines and the Philippine Institte for Development. Studies
ot their comments on earlier versions of this paper, Maria Theresa A. Bugayang for exeellent research
sstanee, amnl the Baseline Studies Project for financial support.
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information on the data set and the cost function varables. The results and interpretation

of the regression are provided in section four. Finally, the paper concludes with a short
discussion of the significance and implications of the findings.

2. The translog variable cost function: specification and inferences

2.1 Empirical specification

Given [ variable inputs, T fixed factors, and N outputs, a variable cost function with a
transcendental logarithmic (translog) specification has the form:
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where lnc™, lnwf fori=1,.... 7, Ing forn= L...,N,and Ink} fore=1,...,T, are, respectively,
the natural logarithms of mean-scaled values of variable costs, input prices, output levels,
and fixed factors.

Parenthetically, it may be noted that when the coefficients of the second-order terms,
@ijs Homy Veay Pimy Siry G, AT all equal to zero, the translog vadable cost function reduces to
a Cobb-Douglas form.

For equation (1) to be a proper cost function, however, it must be linearly homogeneous
and eoneave in factor prices, convex in outputs, and nondecreasing and continuous in both
outputs and factor prices. In econometric estimations of translog cost functions, the con-
vention has been to impose restrictions on certain parameters to ensure that the equality
conditions—namely, continuity in both factor prices and outputs and linear homogeneity in
factor prices—are satisfied and to check that the estimated model complies with the inequal-
ity conditions implied by monotonicity in both outputs and prices, coneavity in prices, and
convexity in outputs.

These equality conditions take the forms of the following symmetry restrictions to ensure
continuity in factor prices and output levels, -

ey = 0oy for all i and j and B = A for all » and m, (2

and the following linear homogeneity restrictions,
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_ _imm;alﬁ}' restrictions, monotonicity in factor prices reguires that at the means

g = =1 lor&=1:3 .7 (47
= fe™ 15 the share of the ith input in variable costs, whereas monotonicity in
gires that at the sample means,

e

e =, =0 form=1,2,... N, (5]

sessary and sufficient conditions for coneavity in factor prices require that
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orcs, the matrix Hp,, whose elements are positive monotonic transforms of the

 derivatives of the conditional demand functions at the sample means, must b
- slv, necessary and sufficient conditions for conwexity in outputs require that
pesitive monotonic transforms of the Hessian matrix of second-order partial
ge= of the cost functions with respect Lo outputs be positive semi-definite. That is,
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The translog variable cost function (1) i converted into a regression equation by ap-
= t0 it an additive stochastic disturbance term . The sequence of random vanables
{esh. £ =1.....L {where L stands for the size of the regression sample). is usually assumed
20 be (identically) normally and independently distributed (NID) with mean zero and vari-
ance o2, Ordinary least squares {OL3) can be applied on this regression equation o estimate
the parameters of the translog variable cost function. Additional information may be ob-
tained from the data, however, which can result in efficiency gains in estimation as well as
circwmvent the degrees of freedom problem posed by having to estimate a large number of
‘parameters when the sample size is small. This takes the form of the input share equations,
which are derived using Shephard’s lemma:
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results in a model with a seemingly unrelated tegression (SUR) structure.
With the equality restrictions (equationz (2) and (3)) imposed on its parameters, the
anslog variable cost function and any set of I - 1 share equations may be estimated as a
system of equations using full-information maximum likelihood.!

2.3 Inferences on the structure of costs and production

In the hospital cost function literature, three aspects of costs and production have re-
ceived some emphasis. These include economies (or dissconomies) of scale and scope and
whether or not fixed inputs are employed according to their long-run cost-minimizing levels.

Economies of scale are the cost function analog of the elasticity of seale. They are meant
to answer the question, would unit costs increase, decrease, or stay constant as hospital
operations expand? For multiple output firms, the most commonly used concept of economies
of seale is the ray or overall economies of scale, which measure the relative inerease in total
costs of increasing all outputs of the firm by the same proportion.? When the evaluation is
done on a translog variable cost function, the index of ray scale economies way be mven as

e o B+ Bk + § T T e k)
T

where the evaluation is done at the sample means and &' iz the mean-scaled long-run optimal
level of the tth fixxed input.

Using the ray scale index, economies (diseconomies) of scale are said to exist if & > |
(¢ < 1). Hence, based on considerations about economic efficiency alone, a policy implication
that may be drawn from measures of economies of scale is that each hospital should expand
{contract) operations, when scale economies {diseconomies) exist.

(2

A concept specific to multiple product firms, economies (diseconomies) of scope are said
to exist if the costs of jointly producing different outputs are less {greater) than if outputs
are produced separately. In a translog variable cost Function. scope economies exist if

|'3:u:'r|. -+ I'-li.nﬁrn < i FrJ‘I n ié 1T, flﬂ}

The policy implication of scope economies is straightforward. Hospital departmentsi e.g..,
obstetrics and pediatrics or surgery and emergency eare) or output categories that are
cheaper to produce jointly should be available in one hospital. Hospital departments that
are more expensive to maintain jointly should be offered in different, specialized hospitals.

Given the widespread concern on the escalation of medical care costs, one other issue
that has received some attention in the hospital cost literature is whether or not. hospitals

! One share equation has to be thrown away to aveid sinsularity in the ermor terms since the inLercept of
the share equations sum to unity. Because of the invariance property of full-information maxirmm likedihood,
it does not matter which share egqualion is deleted.

* Cowing, Holtmann, and Powers [1983) note that o problem with this concept is that when the firm's
scale of operations expand, outputs along the same ray may no longer be in the firm's least cost, path.
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sis according Lo their long-run cost-minimizing levels.®  Wagstaff and
fine point on this issue: The problem is not whether outputs should

piimal amounts of the fixed :IrI]"ZI'LIL'-‘\. are emploved given the output levels
ihe) wurds the guestion is whether hospitals are allocatively efficient in
factors.
setly investigate this issue, however, has been the subject of a debate related
o which cost function is the more appropriate one to estimate. In their survey
function literature, Cowing, Holtmann, and Powers (1983) recommended
_ wat fimction, pai't]mﬂa.rl],-' when the estimation is performed on cross-
¥ argued that il is improbable that in the short-run all hospitals would
ing mis at their long-run cost-minimizing levels, Thus, when they explored
remploy fixed factors, Cowing and Holtmann ELQ'EE:I proposed checking
miable cost function sp&clﬁ::.annn is not statistically different from —a:
;&k = wy), i.e., the savings in vatable costs on the margin due to
f an additiona) unit. of capital turn out 1o be less than [gre.at-er than) the
apital, then fixed input k may be said to be overemployed (underemployed).
afl anc Ea.mum (1992), however, object to a variable cost function specification,
thas | it is difficult to cleanse tuta.! cost data of all fixed costs. They claim that
__ reason why & (3 is positive and statistically significant in Cowing and
iﬂ input prices and a combination of uutput levels, the employment
factors and their costs should decrease as a hospital acquires and employs more of
s—nunless variable costz are not rid of all fixed costs. Consequently, Wagstaff
m suggest using the total cost equation

cmw® oxw wt ok
E (11)
=t fwt v K +w -k

*ﬁnd factors enter the specification twice—as arguments of the variable cost fune-
L i a5 components of fixed costs w® . k. Then, to “determine whether hospitals use
Bxed inputs at their cost-minimizing if:trels statistical tests can be performed on whether the
esTITY meﬁmmts of the fixed inputs %" are significantly different from zero. Specifically,
Fﬁ* -u,thm Aefdl, = Act(w, v, k] /dk = 0, which implies that the amounts of the fixed assets

are consistent with their long-run cost-minimizing levels. But if w* > 0 [w* < 0},
then El'c,.?a.i:. =0 > Fctfw®, v, k) 8k, (fe/dk, = 0 < dc*[w¥, ¥, k)/dk), which implies that hospitals
underemploy (overemploy) fixed inputs.

A problem with the Barnum and Wagstaff specification, though, is that it may be sub-
ject to serious collinearity problems, particularly when data on the fixed factors are badly
measured since they enter twice in the cost equation. It is for this reason that a variable
cost function specification is used in this study.®

3 In other studies, this fine of inquiry has been directed at whether or not hospitals have too much capital
equipment or ton many doctors on their medical staffs—not surprismgly, the two factors which are often
‘blamed for the increasing costs of hospital care.

4 Beo footnote 6.



3. Data set and variahles

The data set used in this paper came from the Hospital Administrators Survey of the
Baseline Studies for Health Care Financing Reform Project. Baseline Studies was a research
initiative that was jointly undertaken by the Departrnent of Health (DOH) and the Philippine
Institute for Development Studies (PIDS) under a grant from the World Bank. Its primacy
aim was to formulate a consistent set of policies intended to reform the country's health care
financing system.

Under Basefine Studies, five surveys were commissioned to collect information on var-
ious aspects of the Philippine health sector. These included surveys of {a) households, of
(b) patients and (¢) medical practitioners in free-standing and hospital-based clinies, and of
(d) patients and (e} administrators of hospitals. Conducted between 1991 and 1992, the sur-
veys covered four regions of the country: Region IT was selected to represent a middle-income
area, Region VII to represent a high-income area, Region X to represent a middle-income
area, and the National Capital Region (NCR) to represent a highly urhanized area. In each of
the regions with the exception of NCR, one high- and one low-income provinee were also se-
lected. Cagayan and Quirino were picked as the high- and low-income provinees of Region T1.
Cebu, as the high-income province, and Bohol, as the low-income provinee, were chosen for
Region VII. And Misamis Oriental (high-income) and Surigao del Norte (low-income) were
made Lo represent Region X.*

Spanning these seven provinees, the survey of hospital administrators initially selected
some 188 hospitals on the basis of a stratified random sampling scheme with hospital own-
ership as the stratifying wariable. But of these, only 159 hospital administrators or their
representatives allowed themselves to be interviewed. Due to gaps in information provided
by these respondents, the size of the sample was further reduced to 63 observations. These
hospitals constitute the regression sample of this study.

Tables 1 and 3 provide short definitions and some descriptive statistics of the variabies
contained in the data set—for the sample as a whole and for the public and private hospital
sub-samples. As shown in Table 1, about a third of the hospitals in the sample are located
in Metro Manila, hospitals located in Cebu and Bohol provinees each comprise about a
fifth of the sample, and the rest are located in Cagayan, Mizamis Oriental, Quirine, and
Surigao del Norte. Close to one half of the hospitals in the sample are secondary hospitals,
a quarter are primary hospitals, and 30% are tertiary (non-teaching or teaching) hospitals.
Privately-owned hospitals comprise about 46% of the sample.

In this study, variable costs are defined as the sum of a hospital's expenditures on labor
services as well as on drugs and medical supplies. Other expenses, including those for depre-
ciation, interest, rents, water and electricity, transportation and communication, and repairs
and maintenance—most. of which went unreported—are regarded as (quasi-)fixed costs. An-
nual wages are calenlated for four eategories of labor inputs—medical residents. nurses, other
medical personnel, and non-medical personnel—as the total annual zross eompensation of
the staff divided by the number of full-time personnel in that labor catezory. Information
necessary to construct a service-weighted price index of drugs and medical supplies dispensed
was unavailable. In its stead was uzed the value of drugs and medical supplies per patient,
which is defined as the ratio of annual expenditures on drugs and medieal supplies to the
total number of patients served.

The measures of hospital outputs are the number of in-patient discharges and the number
of out-patient consultations. Although finer distinctions in in-patient serviess would have
heen desirable (to explore scope economies more satisfactorily, for example), the data were
riddled by missing observations when in-patient discharges were disagererated by hospital

® For more detailed information on these surveys, see Mendoza [1092) and TREMDS [ 1993),
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mumber of in-patient days was used as the measure of m-patient

ospital beds is the indicator wsed to proxy for fixed mputs. Given the
sctors. this variable is likely to be measured with error, Linfortunately,
o] a5 large a sample as bed capacity.®

t= of the translog variable cost function for the hospitals in the sample
. The specification of this function follows that of equation {1} withs
} L = 65—except for two additional leatures. First, dummy variables
#ei of regressors to account for cost variations due to hospital type,
ind the location of hospitals, Second, the dummy variable for hospital
3 with the natural logarithm of input prices to allow for inercept
blic and private hospitals in the cost share equations.”
ecision of the parameter estimates, the translor variable cost funetion
= share equations were specified as a system of equations and estimated
n maximmum likelihood (FIML) procedures (in 386TSP Version 4.28). One
10 he omitted from the equation system to aveid singularity in the error
cost share of drugs and medical supplies. Following standard practice
tion estimations, the equality conditions for continuity in both ourputs
ation (2)) as well as linear homogeneity in inpul prices {equation (37}
T restrictions.

v restriclions

, the rezression results seem sound. They meet the inequality conditions for the
pe wanable cost function: The coefficients of the natural logarithm of input prices (o, for
-5} are all estimated to be positive and highly significant., and the cocfficients of the
ral logarithm of the outputs (g, for n = 1,2) are at Jeast non-nesative, in effect satisfying
conditions for monotonicity in factor prices and outputs as stipulated in equations {4)
nel (5). Concavity in input prices and convexity in cutputs are also met. The matnx Huw
i (weakly) negative semidefinite with principal minors: hy = —0.022 and kf = - = 1 = 0,
while r;]he matrix H,, is (weakly) positive semidefinite with principal minors: &} =0.151 and
= 1,

J ® in the regression runs, when the number of medieal specialists was specified as 2 socond measure of
flxed inputs, serious callinearity problems weres epcountered, reslting in the failure of maxumemn likelihood
slgorithms to converge.

7 1 am grateful to Panl Gertier for suggesting this specification, which in effect restricts the other cock-
feients of the cost [unetion to be equal betwesn private and public hospitals bul =16l allows the datu Lo
e pooled across hospital ewnership. The alternative strategy of estimaling separate cost funetions by tvpe

cwnership vielded poor results for private hospitals, perhaps beeauss, given measurement ermors in the
wariables, the sample sze (30 hospitals) was Loo smnall.
= Wald tests conducted for each principal minor wwdicate that only &5 and Y are different from zero al
I bevel of sipnilicance.



4.2 Cost shares, cost elasticities of outputs, and the Cobb-Douglas form

Turning to the interpretation of the individual parameters, recall that the input price
coefficients a3 are the intercepts of the cost share equations (equation (8)). Since the variables
in the translog variable cost funetion are mean-scaled, however, when the share equations
are evaluated at the sample means of the regressors, the coefficient estimates also represent
the cost shares of the various input categories. As such, the as ought to take on estimated
values that lie in the unit interval—which they do in the results. Among the variable inputs.
drugs and medical supplies have the highest estimated cost share (485%), although labor
selvices a8 o whede-account for about 51.5% of vadable costs. Surprisingly, the cost shares
of the various personnel categories are relatively even, on average accounting for 10 to 14
percent of variable costs.

In the case of the output coefficients, 5, and 2, their estimates can be interpreted as
the output elasticities of variable costs (which are monotonic transforms of marginal costs)
when the evaluation is performed at the sample means of the variables. In this light, the
lack of statistical significance of 3 and the significant but small magnitude of 3 can be
taken to mean that variable costs are relatively unresponsive to small increases in outputs.
What 4, = 0.536 implies, for instance, is that if the number of out-patient visits to hospitals
doubles (holding other regressors fixed), variable costs, on average, would increase only by
about 54%. In terms of the more customary cost curves, this result sugzests that on average
the hospitals in the sample are operating at the decreasing portion GL}Gﬁ'lEiI' average variable
COSt CUrves.

Does the estimated cost function have a Cobb-Douglas form? Recall that the translog
variable cost lunction degenerates to a Cobb-Douglas funetion when the coeffcients of the
second-order terms, oy, Gum, Ve, in, 6u, and 8. (for i,5=1,. s mm=112 and t=1), are
found to be jointly not significantly different from zero. Using the Wald test to test this
composite hypothesis yields a test statistic of 3, = 608.231. Hence, the hypothesis that the
estimated cost function is no different from a Cobb-Douglas cost function is to be rejected
for any given significance level.

4.3 Does hospital ownership matter?

As mentioned above, the specification of the variable cost function aceounted for cost,
variations due to hospital ownership in two ways. First, a dummy variable on whether a
hospital is government- or privately-owned was included to account for intercept.shifts in
variable costs. Second, this dummy variable was interacted with the natural logarithm of
mput prices to allow for intercept shifts in the cost shares of the wariable inputa.

Neither the coefficient of the hospital ownership dummy nor those of the interactions
between the dummy variable and input prices turn out to be significantly different from
zero, however. What this sugeests is that there may be no systematic differences in the cost
structures of private and government hospitals. -

4.4 Does hospital type or location matter?

In addition to the dummy variable on hospital ownership, nine other dummy variables
were included as regressors of the variable cost function to capture intercept shifts arising
from differences in hospital type and provindal location.® But of these dummy variables,
only a hospital's being located in Bohol turned out to be significantly different from zero.
Thus, on average, there are no significant differences in the intercepts of the varable cost

? Secondary hospitals, public hospitals, and hospitals located in Metro Monils were selected as the ommitted
caterories.
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pospitals versus other types of hospitals and of hospitals located in
ed in other provinces with the exeeption of Bobol. In the case
their variable cost functions, on average, turn out to be lower

miable costs decline, increase, or keep pace with outputs if hospitals

of their operations (while maintaining the relative proportions of
& discussed in Section 2, this question is answered using the index of ray
&t the long-run optimal level of the fixed input. For T=1 and N =2, the
@y be expressed as:

e — {1 + G In k7"
Eo B

‘of the estimated parameters

1 (0424 +025TInE")

- 0,050 =+ 0,536

siue of - depends on the value of &', the mean-sealed long-Tun optimal number
which unfortunately is not known. Since £ is the only variable with an
on the right hand side of ¢, however, the value of &, the long-run optimal
‘of hoepital beds (i.e., the numerator of k*7) can be solved for ¢ = 1 to derive relative
economies or diseconomies of scale. Using the sample mean of hospital beds (87.2),

. slcuiated that
e{ }1 whern k’{ }Hl.l:l.

‘wards. if the long-run optimal size of hospitals in the regression sample is about

AN
Mol A

fwy beds. then doubling the scale of hospital operations would correspondingly double
i umit vaniable costs. 1f the long-run optimal number of beds turns out to be much less
n eighey beds, then doubling outpits would increase variable costs, but by less than the
erease in outputs. Finally, if & >> 80, average variable costs of hospitals in the sample
puid more than double if demand for their services doubled.

. While this optimal bed size is far below those reported in the literature {see Berki (1972),
- instance), it may well be that with hospitals of generally low-quality, long-run per unit
wts quickly reach their lowest point at relatively low levels of output. Thus, from this
esult. it may be inferred that, perhaps, ray scale economies exist for primary and secondary
soepitals, but ray scale diseconomies may exist for tertiary hospitals.

4.6 Are there economies (diseconomies) of seope?

Should hospitals offer both in-patient and out-patient care? The index of scope cconomies
given in equation (10) is caleulated to be —0.003, but by the Wald test 15 found to be insignii-
scantly different from zero (33 = 0.004). Thus, it is apparently not cheaper, although neither
is it more expensive, for hospitals in the sample 1o offer both in-patient and out-patient
services jointly.
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4.7 Do hospitals have too much bed capacity?

As discussed in Section 2, the issue of whether there is too much capital stock in the
hospital system given the levels of outputs of hospitals is usually investigated by comparing
the value of —8¢" /ak with the optimal return on investment in the fixed factor, The hypothesis
on this issue is that 8¢/8k < 0 {or, equivalently, 8lnc* /Fink = v < 0}, sinee along the same
isoquant (f.e., holding outputs fived), the utilization of variable inputs must decresse s
amounts of the fixed factor are incremented.

Table 4 reports a statistically significant % = 0.424. Cowing and Holtmann (1983), who
got a sintiar Tesuit, interpret this to mean that hospitals are overcapitalized. But Wagstaff
and Barnum (1992) disagree. Noting that it is 8c/8k = 0 (the partial derivative of total costs
with respect to capital stock) that indicates overcapitalization, they argue that 8¢ 9k =0 is
stead evidence thal variable costs have not been totally rid of fixed costs.

Here, still another interpretation is suggested (at least for cross-section data). Note that
the output measures used in the regression do not control for treatment procedures. As
new capital equipment becomes available in hospitals, however, it may well be that doctors
change their treatment protocols in favor of usin & the new machines. If 50, even variable costs
would be positively affected by increasing the hospitals' stock of capital.’® In other words,
it i5 possible that when a hospital purchases new equipment, it does not only incresse the
hospital’s capital stock, it also changes the hospital’s technology. As a result, new isoquants
prevail, and to produce the same output levels, even variable costs increase,

In the context of variable cost function estimation using a cross-section sample of hos-
pitals, the explanation just proffered may be refiected in ge” /dk il the proxy measure of
capital stock, £.g., bed capacity, is positively correlated with {(unobserved) sophistication of
capital equipment. For then, the {omitted variable) effect of technology on variable mst
would be captured by the indicator of fixed nputs. Hence, whether or not Philippine hos-
pitals are overcapitalized cannot be adequately answered by the variable cost function that
was estimnated in this study, since differences in technology and treatment protoeols were
unaccounted for.

W' Formally, let g be some index of cuality (.., disgnostic accuracy| which has a pesitive influence on
the employnmwent of variable inputs =, (£.4., the services of medical technologists) and is itself Increasing in
fixed factors k {e.g., more expensive machines). Then,

det ax, E il
@ NBE T ag Ak )

where 8z,/0k i the direct effect of £ on the employment of variable inpnts and (8= 8g)Bq/5k) is the
effect through quality. It is therefore possible for fixed factors to have o net ive effecs on varable costs:
their impact on variable costs throngh quality just has to be stronger than their dir
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Smterpreted the parameter estimates of a translog variable
' _L_. eross-zection sample of 65 Philippine hospitals of
; ancial Jocation. To explore the techmeal efficiency of
gtais (mven the small sample size), the specification that
pis of the second-order terms of the translog function to
private hospitals, but allowed the intercepts of both the
gione t0 vary by hospital ownership. The regression results
€ private hospital dummy variable tend o be ingignifiicantly
indicating that there may not be systematic differences in
paeture of poivate and public hospitals. How are this and other

Btive 1o the estimation requirements, the size of the regression
i guite small. This imposes rather severe constraints on the
, given that m an econometric estimation of a cost function all
jon sample are assumed to have the same structure of
=IOTLS to be performed on hospitals that are as much ahke
 of size and ownership), so that the same case mixes, technology,
g | il in the sample. Performing regression runs on subsamples
b rer, would have cut deeply into the degrees of freedom and
|PRrAmeteT estimates.
i Dusht to be realized that, relative to their theoretical constructs, the cost
fim the data set are measured with error. For instance, variable costs do
0 si-fixed inputs such as utilities and for a miscellany of other items.
al member of each labor category is derived as the wage bill of
frided by the number of full-time staff. The value of drugs and
v the ratio of expenditures on those items (including inventories) to
natient discharges and out-patient visits. The measures of outputs
ake account of illness severity, case mix, and aggregation (across hospital
= And the number of beds is a poor proxy of the capital stock of hospitals
maximized sample size).
_ the recression results generally seem reasonable. The variable cost function
‘that was estimated conforms to the (unimposed) theoretical requirements of a cost function:
‘Statistieal teste reveal it to be monotonically nondecreasing in input priees and outputs,
‘concave in factor prices, and convex in outputs. Key coefficient estimates, such as the cost
‘share of Inpmis &, and the output elasticity of vaniable costs A.. have the expecied signs with
masmitudes that are within the range required by theory. What this suggests is that there
may be enough of & commaon cost structure shared by hospitals of different sizes, geographical
Jocation, and management styles, so that the estimation exercise is not totally invalidated.

Unexpected results can also be explained. For instance, why &, the coefficient estimate
of the natural logarithm of in-patient discharges, is not statistically sigmificant and why
the output elasticities for in-patient services of primary, secondary, and public hospitals are
negative in the simulation results may be attributed to the poor measurement of the output
variable. Relative to its theoretical construet (which iz intended to measure in-patient service
delivery), in-patient discharzes assigns a uniform weight to patients even if they are alflicted
with different. types as well as severity of illness and even though they may be using hospital
resourees at different levels of intensity. With such errors-in-variable, it 1s well-known that
the coefficient estimate tend to be biased toward zero.

Why the estimate of 41, the coefficient of the natural logarithm of the number of beds,
is positive and significant has been previously explained as a probable consequence of the
different. rates ai which hospitals are adopting new technology as they expand operations.
In other words, hospital investments may not be affecting the scale alone, such as when
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more machines are purchased or when more beds or rooms are provided, but may also have
an impact on the quality of capital equipment, such as when the new machines allow more
accurate diagnoses or earlier detection of illnesses. Since the case mix of hospitals (or the
range as well as the seriousness of illnesses handled) and differences in treatment protocols
of hospitals were not adequately controlled for, it is hard to tell whether the escalation of
hospital variable costs arising from expansions of capital stock is due to overcapitalization
or to technological improvements.

What policy implications may be drawn from the regression results? The most important
message is that policy makers and hospital administrators need to rationalize the stricture
of hospital costs and operations. Hospital costs must be related to performance. As it is, the
regression results show that supply-side factors, such as labor services and medical supplies,
are what drive hospital costs, Services offered by hospitals apparently hawe little or no impact
on costs. It may not even be cheaper to maintain out-patient and In-patient departments
jointly in one hospital. As for the production structure of hospitals, policy makers need to
address whether or not it is reasonable on administrative and medical grounds that fa) ex-
penditures on drugs and medical supplies should take up about half of hospital variable costs,
(b} tertiary hospitals are apparently operating at output levels where long-run unit costs are
likely to rise if hospital operations are expanded, while primary and secondary hospitals are
likely to reduce unit costs if their operations are doubled, and {c) there are apparently no
systematic differences in the production structures of private and public hospitals,

Two reform initiatives in the Philippine health sector make studies on the structure of
hospital costs imperative. Under the devolution of health services delivery, public hospitals
needd to prove to local government units their economic visbility as well as rEsPONivEness
to the health needs of their catchment areas. With national health insurance impending,
an mereasingly important concern for the Philippine Health Insurance Corporation that is
to oversee the insurance scheme is that curative health care costs, particularly of private
hospitals, do not escalate unless there is at least a corresponding increase in value for the
services offered.  Both initiatives need a detailed understanding of the nature of hospital
cogts and production, such as those provided by structural cost function estimates,
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Table 1

Descriptive Statistics of Variables for All Hospitals
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—_———— T o=
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Table 2
Descriptive Statistics of Variables for Public Hospitals

e e ———

Maximum:

:Zlfi}"r:__- ption
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e T o L W LS
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Table 3

Descriptive Stafistics of Variables for Private Hospitals
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R Table 4
i Translog Hospital Variable Cost Function
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